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Abstract
Measures of cultural attitudes derived from the World Values Survey are often
used in economics to investigate the relation between individual culture and
aggregate output. We show (i) that these measures are constructed from un-
derlying variables that exhibit within‐country volatility and time trends; and
(ii) that such lack of persistence implies fragile correlations between cultural
measures and output. These points are illustrated by revisiting prominent
studies in this literature.
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1 | INTRODUCTION

The relation between individual culture and aggregate economic outcomes is often investigated using measures of
cultural attitudes derived from survey questions. Two precursors are Knack and Keefer (1997) and La Porta et al. (1997),
who studied the association between trust—as measured by the World Values Survey (WVS)—and macroeconomic
performance. Subsequent research has expanded the set of cultural measures constructed from the WVS beyond trust in
a quest for a variety of proxies capturing richer and more complex cultural traits. Two examples are Tabellini (2010) and
Gorodnichenko and Roland (2011). The first paper relates four measures of values and beliefs (trust, respect, obedience,
and internal locus of control) to cross‐region output in Europe; the second paper employs 16 variables to build six
measures of cultural attitudes (trust, hard work and thrift, tolerance, public good provision, equality, and market
orientation) and relates them to cross‐country output.

Thanks to the availability of more data collected since these early papers were published, we show that the survey
cultural proxies that they employed exhibit substantial within‐country volatility and trends, that is, are not stable.
Considering the nature of the survey instrument and the possibility of cultural change, this feature is not surprising and
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is not a source of concern per se. What is worrisome is that the correlation between some cultural measures and output
is altered when using more recent WVS waves.1 We emphasize that the issue that we raise is not about Tabellini (2010)
and Gorodnichenko and Roland (2011) or their research procedures. Our point is about survey measures of values and
beliefs: if these measures are sufficiently correlated with the slow‐moving component of culture that researchers are
interested in, then shifting measurement a few years forward should not make an appreciable difference. However, we
find that it does.2

As Lowes (2022) points out in an up‐to‐date survey, measuring culture can be difficult. Survey questions are a
traditional strategy that is still appealing because the data are readily available (e.g., Berggren et al., 2022;
Deutsch, 2022; Desmet et al., 2022; Edwards et al., 2022; Hasnat, 2022, just to mention a few recent papers). When
addressing the methodological limits of this strategy, three problems have received most of the scholarly attention: the
samples' representativeness, the endogeneity of the measures themselves, and the survey questions' incentive
compatibility (Falk et al., 2018; Fernández, 2008; Guiso et al., 2011). The aspect that we address—the stability of survey
measures over time—has received far less attention, but is important because such measures incorporate both slow‐ and
fast‐moving components of culture (Guiso et al., 2006; Roland, 2004). The former are traits that reflect values and beliefs
transmitted from one generation to the next via family or social interactions and that do not change rapidly (Acemoglu
& Robinson, 2021; Bisin & Verdier, 2011); the latter can be viewed as the expressions of such traits that reflect short‐
term social, economic, or political dynamics and that, in contrast, may change quickly.

To be sure, the stability of survey‐based cultural measures is not, per se, a necessary condition for such measures to
be meaningful predictors of long‐run aggregate economic outcomes. Values and beliefs do evolve in response to changes
in economic, social, or political conditions; such evolution has been documented by, among others, Inglehart and
Welzel (2005), Algan and Cahuc (2010), Giavazzi et al. (2013), Ananyev and Guriev (2018), and Giavazzi et al. (2019).
The question is whether survey measures reflect enough of the persistent component of cultural attitudes. The longi-
tudinal stability (or lack thereof) of the survey measures used to proxy for persistent cultural traits is informative about
possible measurement error with respect to the targeted slow‐moving component. Such error may induce spurious
correlation between survey proxies and output at any particular time and/or reduce the predictive ability of plausibly
exogenous instruments. If the target cultural traits are slow moving, then it is crucial to understand whether the
measures are stable across waves of the survey instrument.

Focusing on the nine cultural proxies used by Tabellini (2010) and Gorodnichenko and Roland (2011), we document
that they are not: there is substantial volatility across the six fully available waves of the WVS. Consider, for example, a
simple measure of volatility: the within‐country standard deviation of the log of conditional cultural proxies across WVS
waves (a measure of the average, percentage deviation from the country mean across waves, net of changing de-
mographic and socioeconomic characteristics); the average within‐country volatility is about 30% for trust, and about
20% for respect, obedience, hard work and thrift, and equality. Decomposing the variance of the individual‐level cul-
tural measures reveals, in line with the results of Falk et al. (2018), that the average between‐country variation is about
12%. However, we also find that the average between‐wave variation is nearly 60% of the average between‐country
variation, which confirms that there is substantial volatility. Moreover, we establish that such volatility is not simply
noise: most of the cultural measures exhibit significant time trends within countries. These trends are such that the
country rankings change widely over time. Different reasons may explain such lack of persistence. It is possible that
surveys simply capture noisy measures of the values and beliefs that the interviewer aims to elicit. It is also possible that
certain beliefs, as already demonstrated in the literature, vary endogenously over time and so are not really deep
cultural attitudes. In any case, the volatility of survey measures of culture may induce fragility in the measured
connection between culture and output. Moreover, as demonstrated in a different context by Bond and Lang (2019),
when survey questions elicit values and beliefs through ordinal scales, as is typical of many WVS questions, it may be
impossible to rank two groups (or the same group over time) in terms of a particular cultural attitude. That is, it is
possible that average measured culture does not vary (either across countries or across waves for a given country) while
cultural attitudes do, or vice versa. In this case the connection between cultural attitudes and their survey proxies would
be tenuous.

Using WVS waves that were not available at the time the research in Tabellini (2010) and Gorodnichenko and
Roland (2011) was undertaken, we find that the coefficients of the linear regressions of output level (or growth) on some
cultural measures either change in sign, or decline in magnitude (becoming statistically insignificant), or become
imprecisely estimated. Note that this is not a matter of level of aggregation, as the same fragility is observed both when
using region‐level averages and country‐level averages of individual cultural attitudes. Other measures, most notably
trust, are instead robust. In that case, the trust measure's lack of persistence seems immaterial.3 Applying three tests
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proposed by Bond and Lang (2019), we conclude that the measurement of culture on ordinal scales may be an
important part of the fragility problem. This interpretation is consistent with our finding that cultural proxies derived
from binary variables are more robust than those derived from ordinal scales. Our empirical exercise reveals also that
possible solutions to the problem (when present), which include employing conditional measures of culture to account
for sampling variability across waves and/or using instrumental variables as filters for the slow‐moving component of
culture present in answers to survey questions, may not be effective in practice. For example, when using more recent
WVS waves, Tabellini's (2010) historical instruments become weak. These results suggest caution when using survey
information to proxy for slow‐moving cultural traits. In order to provide some guidance in avoiding the perils of survey
cultural measures, we discuss possible diagnostic tools and solutions that may be of use to empirical researchers.

The rest of our paper proceeds as follows: Section 2 documents the volatility of cultural measures derived from the
WVS; Section 3 and Section 4 illustrate the consequences of that volatility by replicating, respectively, the analyses of
Gorodnichenko and Roland (2011) and Tabellini (2010) with more recent WVS data. Section 5 concludes.

2 | VOLATILITY OF WVS CULTURAL MEASURES

When using survey questions to measure cultural attitudes in a certain geographic area, common practice is as follows.
Let cigt denote a variable derived from the answer given by individual i in geographic area g in survey wave t. The
question's purpose is to capture a certain individual value or belief. Suppose, for example, that individual i is asked:
“Generally speaking, would you say that most people can be trusted, or that you can't be too careful in dealing with
people?” If i answers “most people can be trusted”, then cigt = 1 (otherwise, cigt = 0). Or individual i may be asked to
indicate on a Likert scale how much freedom of choice and control in life one has over the way life turns out, with
possible answers “not at all” (cigt = 1), “just a little” (cigt = 2) and so on up to “a great deal” (cigt = 10). The corresponding
cultural attitude imputed to area g is constructed as

cgt ¼
Xngt

i¼1
wigtcigt; ð1Þ

where ngt is sample size in area g during survey wave t, and wigt denotes sampling weights that sum to 1 and render the
average cgt representative of the population in area g. If sampling weights are not available or if the sampling design is
balanced, then wigt = 1/ngt.

Equation (1) defines an unconditional measure of culture. Yet researchers often work with a conditional measure
that eliminates the influence of different socioeconomic characteristics of respondents across geographic areas (in a
cross‐section) or sampling differences across waves in case sampling weights are not available (in a panel) or the effects
of demographic and socioeconomic evolution on measured cultural attitudes (i.e., composition effects). For example, in
Tabellini (2010), the index g refers to the regions of Europe; the author constructs conditional measures of culture by
projecting an individual‐level cultural proxy onto a set of individual covariates x and regional dummies dg via the
following linear regression model,

cigt ¼ β0t þ β1txigt þ
XG

g¼1
β2;gtdg þ εigt; ð2Þ

where G is the number of geographic units. Tabellini then takes the sum of the estimated constant and the regional
dummy's estimated coefficient as the conditional measure of culture in that region.4 That is, the cultural attitude
imputed to area g is constructed as

cgt ¼ bβ0t þ bβ2;gt: ð3Þ

In either case cgt will incorporate both slow‐ and fast‐moving components of culture (Guiso et al., 2006;
Roland, 2004). The former are traits that reflect values and beliefs transmitted from one generation to the next via
family or social interactions and that do not change rapidly at the aggregate level; the latter can be viewed as the
expressions of such traits that reflect short‐term social, economic, or political dynamics and that, in contrast, may
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change quickly. If cgt must be used to measure slow‐moving cultural attitudes, then we should want the difference
cgt − cgt−1 to be small (relative to cgt−1) across any two consecutive survey waves t and t − 1. One would similarly expect
cgt not to contain an important time trend because cultural evolution is slow and so cultural traits should persist over
relatively short time horizons. As discussed in Section 1, the stability of survey measures is not a necessary condition for
them to be adequate cultural proxies in a regression framework; one reason is that the high‐frequency component of cgt
may just act as noise on top of the low‐frequency one. The question is whether such measures retain enough of the
latter to prevent the noise from dominating the slow‐moving component of culture, which is what surveys aim to
capture. Otherwise, empirical associations with economic outcomes may depend too strongly on exactly when culture is
measured, and thereby exhibit statistical fragility. A related problem analyzed by Bond and Lang (2019) for happiness
scales is that survey questions gauge cultural attitudes by means of ordinal scales. When there are more than two
categories, computing average culture as in Equation (1) or (3) requires a researcher to cardinalize ordinal survey
answers. The existence of infinite possible cardinalizations implies that average measured culture may vary across
countries or over time even if there is actually no variation along these dimensions in the target average cultural attitude
and vice versa.

To illustrate these measurement problems in a simple framework, consider a persistent, latent cultural trait c∗ig ∈ R.
The researcher only observes survey measure cigt, an ordinal variable with S þ 1 categories that is produced by an
individual's reporting function,

cigt ¼

0 if c∗ig þ ηigt < c1igt

1 if c1igt ≤ c∗
ig þ ηigt < c2igt

⋮ ⋮

S if cSigt ≤ c∗ig þ ηigt;

8
>>>>><

>>>>>:

ð4Þ

where csigt, for s = 1, ⋯S, are fixed cutoff points that determine when an individual switches to a different category and
ηigt is a random shock that alters an individual's reporting over time. In the extreme case in which each ηigt has a time‐
invariant mean and a degenerate distribution, aggregate cultural measure cgt will exhibit no volatility at all (although, as
demonstrated by Bond & Lang, 2019, it may still be impossible to rank countries by their average latent culture in a
cross section). Otherwise, cgt will typically change over time. Two possibilities are relevant to our analysis. First, ηigt has
a time‐invariant mean and positive variance, that is, individuals just report their persistent cultural attitudes noisily. If
such errors are correlated (e.g., because individuals in a given area are subject to common shocks) then cgt may be
characterized by some volatility despite the persistence of c∗

ig. Moreover, the existence of multiple cardinalizations that
are consistent with a given ordering produced by the survey question implies that cgt − cgt−1 may bear no connection
with changes in the underlying average latent cultural trait. Second, the mean of each ηsigt changes over time, in which
case cgtmay be characterized by a time trend. In either case the cultural ranking of geographic units may vary over time.
We next show how these problems manifests themselves in the data.

2.1 | The volatility problem

Consider the WVS cultural measures employed by Tabellini (2010) and by Gorodnichenko and Roland (2011), two
influential papers on the cultural roots of economic development and growth.5 Tabellini (2010) selects four raw cultural
measures from survey questions about beliefs and values that (a) capture salient, persistent traits of peasants in
southern Italy and (b) are related to the “backwardness” of that region (as described by Banfield, 1958; Putnam, 1993).
These four measures are labeled Trust, Respect, Obedience, and Control. Gorodnichenko and Roland (2011) aggregate
WVS variables to construct six indexes of cultural traits that (a) characterize individualist versus collectivist cultures
and (b) are related to, respectively, innovation and coordination. These six indexes are labeled Trust (which coincides
with the measure of Tabellini), Work, Tolerance (which subsumes but differs from the Tabellini's Respect measure),
Public good, Equality, and Market. The resulting nine variables and the cultural traits for which they proxy are
summarized in Table 1. To evaluate the persistence of these cultural measures, we use all of the fully available waves of
the WVS to construct, as in Equations (1)–(3), both unconditional measures (applying sampling weights) and condi-
tional measures (by constructing individual covariates in xig from survey information on age, gender, marital status,
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education, social class, and health status) for 110 countries. The averages are scaled so that they lie within the [0,100]
interval.

The volatility of these nine cultural measures is assessed from four different perspectives. First, in Figure 1 we plot
the value taken by an unconditional or conditional cultural measure in wave t of the WVS (vertical axis) against the
value taken by the same measure in WVS wave t − 1 (horizontal axis). There are sizable deviations from the (dashed)
45° line; these deviations indicate that cultural proxies may change considerably from one wave to the next—even after
we account for the effect of varying demographic and socioeconomic characteristics. Note that such conditioning does
not necessarily reduce volatility.

Second, we quantify such variability by computing the within‐country standard deviation of the log of conditional
culture—that is, in analogy with the volatility measure commonly used in finance to evaluate an asset's returns. This is
a convenient volatility indicator because the standard deviation of the log of a cultural measure across waves gives,
approximately, the average percentage deviation of that measure from the country mean. The distribution of such
indicator is shown in Figure 2 for each of the nine cultural variables. Control and Tolerance exhibit modest volatility
(less than 10%, on average), but the other variables are more volatile. The means of these volatility distributions are
reported in the left panel of Table 2 for both the unconditional and the conditional measures of culture. For the latter,
the volatility of Trust is 30%; for Respect, Obedience, Work, and Equality it is about 20%.

Third, we follow Falk et al. (2018) in decomposing the variance of the individual‐level cultural measures to gauge
the relative importance of between‐country and between‐wave variations in the WVS cultural proxies. The R2 from an
ordinary least‐squares (OLS), individual‐level regression of a cultural measure on country dummies in a given wave
corresponds to the between‐country variation in that measure for that wave; and the R2 from a corresponding regression
on wave dummies in a given country similarly corresponds to the between‐wave variation in that measure for that
country.

Adding individual covariates to these regressions yields the corresponding between‐country and between‐wave
variations for the conditional cultural measures. The respective cross‐wave and cross‐country averages of these R2

T A B L E 1 WVS cultural measures and their rationale.

Measure Definition Proxies for

Trust % Thinking that most people can be trusted Cooperative‐culture (generalized trust)

Respect % Thinking “tolerance and respect for other people” is an important
quality children should learn

Tolerant‐culture (generalized respect)

Obedience % Thinking that “obedience” is an important quality children should
learn

Submissive‐culture (give up opportunities)

Control Average agreement with statement “what happens in one's life
depends on one's free choices”

Entrepreneurship (reap opportunities)

Work Average of %‘s thinking that “thrift and saving” and “determination
and perseverance” are important qualities children should learn

Individualist‐culture (hard work and thrift)

Tolerance Average of %‘s thinking that “tolerance and respect for other people”
and “imagination” are important qualities children should learn,
and (with negative weight) that “people of different race” or
“immigrants” are undesirable neighbors

Individualist‐culture (generalized‐respect; innovative
attitude)

Public
good

Average of %‘s thinking “unselfishness” is an important quality
children should learn, and (with negative weight) degree “cheating
on taxes” and “avoiding a fare on public transport” are justifiable

Collectivist‐culture (coordination; public good
provision)

Equality Average of agreement with statement “incomes should be made more
equal” and % thinking it is not fair for a more efficient and more
reliable secretary to be paid more

Collectivist‐culture (aversion to inequality)

Market Average of agreements with statements “competition is good”, “private
ownership should be increased”, “the government should take less
responsibility” and of % thinking it is not fair for a more efficient
and more reliable secretary to be paid more

Individualist‐culture (market orientation)

Note: The first four rows summarize the World Values Survey cultural proxies employed by Tabellini (2010). The next five rows summarize the five additional
World Values Survey proxies used by Gorodnichenko and Roland (2011).
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values are reported in Table 3. In line with the findings of Falk et al. (2018) for the preference traits measured by the
Global Preference Survey, the between‐country variation in the WVS conditional cultural traits ranges between 5.8%
and 17.8%. The associated between‐wave variation is smaller (ranging from 3.5% to 10.4%) but it amounts to between

F I G U R E 1 Cross‐country cultural measures in WVS wave t versus wave t − 1. A point in a scatter plot is a country in two adjacent
WVS waves. The vertical axes measure the value of an unconditional (left, Equation (1)) or conditional (right, Equations (2) and (3))
cultural measure in wave t; the horizontal axes measure the corresponding value in wave t − 1. The dashed line is the 45° line. Sample: 85
countries present in at least two consecutive waves in WVS waves (1–6), out of 110 countries present in at least one WVS wave.

F I G U R E 2 Distribution of within‐country volatility of conditional cultural measures. The figure plots the distribution (absolute
frequencies) of the within‐country standard deviation of the log of each unconditional (left, Equation (1)) or conditional (right,
Equations (2) and (3)) cultural cultural measure. Sample: 85 countries present in at least two consecutive WVS waves (1–6), out of 110
countries present in at least one WVS wave.
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T A B L E 2 Within‐country volatility and trends in WVS cultural measures.

SD of log culture Linear trend in log culture

Unconditional Conditional Unconditional Conditional

Trust 0.261 0.313 −0.030** (0.010) −0.084** (0.011)

Respect 0.141 0.212 0.046** (0.006) 0.102** (0.014)

Obedience 0.242 0.235 0.005 (0.012) 0.014 (0.013)

Control 0.056 0.059 0.020** (0.003) 0.024** (0.003)

Work 0.230 0.188 0.089** (0.011) 0.045** (0.010)

Tolerance 0.091 0.086 0.018** (0.004) 0.008 (0.004)

Public good 0.103 0.114 0.023** (0.006) 0.035** (0.007)

Equality 0.310 0.206 0.128** (0.011) 0.094** (0.012)

Market 0.170 0.078 −0.073** (0.007) −0.003 (0.006)

Note: The left panel shows, for each cultural measure, the average of the standard deviation (SD) of the log of that measure (i.e., the average percentage
deviation of that measure from the country mean, approximately). Both the unconditional measure (Equation 1) and the conditional measure (Equation 3) are
employed. The table's right panel reports OLS estimates of β from Equation (5), with the associated robust standard errors in parentheses. Significance level:
*5%; **1%. Sample: 85 countries present in at least two consecutive WVS waves (1–6), out of 110 countries present in at least one WVS wave.

34% and 103% of the between‐country variation. This statistic confirms the importance of longitudinal changes in the
WVS cultural proxies.

In order to better understand this variance decomposition,we report in Figure 3 the between‐country variation bywave
and in Figure 4 the distribution of the between‐wave variation by country. The horizontal scale in these two figures is the
same so as to facilitate a comparison. These figures show that while the between‐country variation is larger than the
between‐wave variation on average, the former never exceeds 20% across waves while the lattermay be quite large in some
countries and for some culturalmeasures. As shown inwhat follows, it is the cultural traits associatedwith larger between‐
wave variation that tend to exhibit more fragility in their association with output at different points in time.

Finally, we check for the presence of within‐country trends in these survey measures by means of the following
regression:

lncgt ¼ αg þ βt þ εgt; ð5Þ

here g is a country index, αg is a country fixed effect, and β is the common slope of a within‐country linear time trend in
the log of Culture. Our OLS‐FE estimates of β are reported in the right panel of Table 2. Most of the cultural measures
exhibit significant and often sizable trends. Net of covariates, WVS respondents' support for income equality has
increased (on average) by 9.4% in each survey wave from a base of 41% (SD = 10.4) in the 1980s. At the same time,
respondents' trust has decreased by an average of 8.4% from a base of 30.1% (SD = 16.6). Respect, Control, Work, and
Public good have all increased, across waves, at rates that average between 2.4% and 10.2%. Equation (5) imposes a
common slope across countries—so as to provide a summary measure—but the underlying trends are actually het-
erogeneous, which makes the consequences of the volatility of the survey measures potentially more worrisome. To
appreciate this heterogeneity, we estimate Equation (5) country by country in the subset of 66 countries that are
surveyed at least three times and we report in Figure 5 the distribution of the estimated slopes. It follows that country
rankings in each cultural measure change over time. This fact is documented in Figure 6, which plots country rankings
in each cultural measure in wave t versus wave t − 1.

Overall, this evidence casts some doubt on the ability of WVS culture measures to serve as reliable proxies for slow‐
moving, persistent cultural traits. The ordinal scale problem illustrated next compounds this issue.

2.2 | The ordinal scale problem

When one uses ordinal individual measures from survey data to construct cardinal aggregate measures of culture,
variations in the latter (either across countries or across waves for a country) may bear no connection with changes in
the unobserved aggregate cultural traits of interest. To assess the relevance of this phenomenon, we perform for cultural
attitudes measured on non‐binary ordinal scales three tests proposed by Bond and Lang (2019).6 Among the 16 raw
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variables listed in the second column of Table 1, seven are of this kind: Control, Cheating on taxes, Avoiding a fare on
public transport, Incomes should be made more equal, Competition is good, Private ownership should be increased, and
Government should take more responsibility. These variables are all measured on a 1–10 scale.

The null hypothesis in the first test is that the ranking, in terms of average culture cgt, between countries (or between
waves for a given country) is identified without any distributional assumption, that is, without any cardinalization of
the survey ordinal answers. The conditions for this nonparametric identification are quite stringent when more than
two countries in a wave (or more than two waves for a given country) are compared, essentially requiring that the
extreme categories (1 and 10, in this case) are not used by respondents. Formally, with reference to reporting function
(4), denoting by rsgt the fraction of individuals who select category s = 0, ⋅, S in country g and wave t, the between‐
country (bc) null hypothesis is:

Hbc0 : r0At ¼ 0; rSBt ¼ 0; and rSBt ≥ rsBt ¼ 0 for s¼ 1;…; S − 1

for any two countries A and B, while the between‐wave (bw) null hypothesis is:

Hbw0 : r0gt ¼ 0; rSgτ ¼ 0; and rSgt ≥ rsgt ¼ 0 for s¼ 1;…; S − 1

for any two waves t and τ. Not surprisingly, as summarized in Table 4, the null is always rejected both between
countries (i.e., pooling all waves) and between waves (i.e., country by country).

Given this lack of nonparametric identification, we follow Bond and Lang and we assume that ηigt in Equation (4) is
normally distributed, so that an ordered Probit model provides the needed cardinalization. Rank identification under
this normality assumption requires that the variance of ηigt in reporting function (4) is equal across countries (between‐
country test) or across waves in a given country (between‐wave test). These are the null hypotheses in the second test:

Hbc0 : Var ηiAtð Þ ¼ Var ηiBtð Þ

for any two countries A and B, and

Hbw0 : Var ηigt
� �

¼ Var ηigτ
� �

for any two waves t and τ.

T A B L E 3 Between‐country and between‐wave variability in WVS cultural measures.

Between‐country variation Between‐wave variation
(Average across waves) (Average across countries)

Unconditional Conditional Unconditional Conditional

Trust 0.098 0.104 0.017 0.035

Respect 0.054 0.058 0.033 0.039

Obedience 0.106 0.117 0.026 0.044

Control 0.088 0.107 0.023 0.055

Work 0.098 0.099 0.051 0.055

Tolerance 0.162 0.178 0.047 0.065

Public good 0.130 0.139 0.048 0.061

Equality 0.112 0.129 0.133 0.133

Market 0.110 0.128 0.113 0.118

Note: The table reports, for each cultural measure, the average across waves of between‐country variations (left panel) and the average across countries of
between‐wave variation (right panel). The between‐country variations are given by the R2 from an OLS regression of an individual's cultural measure on
country dummies in a given wave. When individual covariates are added, the variations are labeled “conditional”. Similarly, the between‐wave variations are
given by the R2 from an OLS regression of an individual's cultural measure on wave dummies in a given country. Sample: 478,939 individuals in 85 countries
present in at least two consecutive WVS waves (1–6), out of 110 countries present in at least one WVS wave.
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As reported in Table 4, when pooling all countries and waves, the null is always rejected; across waves it is instead
rejected for between 39% and 58% of countries. Even when the equal variances null is not rejected, rank order iden-
tification under the normality assumption requires a common reporting function in each country, that is, that cutoff
points csi in (4) are invariant across individuals and waves for a given country. This is the null hypothesis of the third
test. Formally:

H0 : csigt ¼ c
s
jgτ

for any two individuals i and j and any two waves t and τ. As explained by Bond and Lang (2019) in their Online
Appendix, under the normality assumption, this hypothesis can be tested using a likelihood ratio test that contrasts
estimates from an unconstrained and a constrained ordered Probit model for each country and each cultural trait,
pooling all waves. In the former, the first two cutoff points c1igt and c2igt are normalized to 0 and 1, respectively, while the
mean, variance, and cutoff points c3igt;…; cSigt are estimated from the data. In the constrained model, instead, the top
cutoff point cSigt is constrained to be the same across waves. Considering all countries, the null is rejected between 12%
and 37% of the times. Conditional on not rejecting the hypothesis that variances are equal across waves, the hypothesis
that the reporting functions are also equal is rejected between 4% and 24% of the times. Thus, even under the normality
assumption, researchers using ordinal scales to measure culture may confidently assume only for some countries that
there is a connection between changes in survey cultural proxies and changes in the cultural traits of interest.

F I G U R E 3 Between‐country variation of conditional cultural measures, by WVS wave. The figure reports, for each cultural measure
and by WVS wave, the between‐country variation. This is given by the R2 from an OLS regression of an individual's cultural measure on
country dummies in a given wave. All of the cultural measures represented in the figure are conditional (see Equations (2) and (3)).
Sample: 478,939 individuals in 85 countries present in at least two consecutive WVS waves (1–6), out of 110 countries present in at least one
WVS wave.
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We next demonstrate the possible consequences of employing non‐persistent cultural measures to investigate the
cultural roots of economic development by replicating the analyses of Gorodnichenko and Roland (2011) and Tabel-
lini (2010) with more recent WVS data.

3 | CULTURE AND ECONOMIC DEVELOPMENT AROUND THE WORLD

Gorodnichenko and Roland (2011) investigate empirically which cultural traits affect cross‐country per capita output.
The underlying theory is that individualist cultural attitudes are conducive to higher output growth—via rewards to
innovation—while collectivist cultural attitudes induce a level effect—via better coordination of economic activity—but
not a growth effect because in the long term coordination has diminishing returns (Gorodnichenko & Roland, 2017).
This view of culture as a persistent process that drives economic development even in the presence of poor institutions
is illustrated in the following causal directed acyclic graph (Pearl, 2009):

Past culture → Current culture → Output:

Using different surveys, the authors construct measures that are interpreted in terms of individualist or collectivist
attitudes and relate them to output in a sample of 74 countries. Although their conclusion is that only Hofstede's (2001)
individualism score is a robust predictor of output differences, they report a significant correlation between, on the one
hand, the WVS measures of Trust, Tolerance, and Equality and, on the other hand, real GDP per worker in 2000.

F I G U R E 4 Distribution of between‐wave variation of conditional cultural measures. The figure reports, for each cultural measure and
by WVS wave, the distribution (absolute frequencies) of the between‐wave variation across countries. For a given country, this is given by
the R2 from an OLS regression of an individual's cultural measure on wave dummies in that country. All of the cultural measures
represented in the figure are conditional (see Equations (2) and (3)). Sample: 478,939 individuals in 85 countries present in at least two
consecutive WVS waves (1–6), out of 110 countries present in at least one WVS wave.
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F I G U R E 5 Distribution of linear trend slopes in conditional cultural measures. The figure reports, for each unconditional (left,
Equation 1) or conditional (right, Equations (2) and (3)) cultural measure, the distribution (absolute frequencies) of parameter country‐by‐
country OLS estimates of β from Equation (5). Sample: 66 countries surveyed at least three times in WVS waves (1–6), out of 110 countries
present in at least one WVS wave.

F I G U R E 6 Country ranking in cultural measures in WVS wave t versus wave t − 1. A point in a scatter plot is a country. The vertical
axes measure the value of an unconditional (left, Equation 1) or conditional (right, Equations (2) and (3)) cultural proxy in waves t; the
horizontal axes measure the corresponding value in waves t − 1 (2005–2014). The dashed line is the 45° line. Sample: 85 countries present
in at least two consecutive waves in WVS waves (1–6), out of 110 countries present in at least one WVS wave.
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Replication files are not available, so we limit our analysis to revisiting the OLS results that employ these and other
WVS measures, to show how the correlations between cultural proxies and output can be different at different points in
time.

3.1 | Replication data

Data on cultural attitudes are from the EVS and the WVS (see footnote 1) and the unit of observation is a country. At the
time Gorodnichenko and Roland (2011) was written, only WVS waves 1–4 (1981–2004) were available. We label these as
the “old” sample, a total of 275,449 individuals in 84 countries. Notice that since Gorodnichenko and Roland (2011) was
published, the WVS data (all waves) have been officially revised to clean data errors and impute missing values, which
may generate discrepancies when replicating the original results. Our replication exercise adds WVS wave 5 (2005–
2009), and wave 6 (2010–2014), which we refer to as the “new” sample. This comprises 235,308 individuals in 101
countries.7 The cultural proxies used as explanatory variables are the unconditional measures of Trust, Work, Toler-
ance, Public good provision, Equality, and Market orientation (see Section 2).

Data on output are from version 6.3 of the Penn World Tables, which is the version used in the original article. The
outcome of interest associated with the old WVS sample is real GDP per worker at PPP in 2000. We also consider this
same GDP measure in 2007, which yields—consistently with the forward measure of culture in the 2005–2014 WVS
waves—the corresponding output level measure to be associated with the new sample. We choose year 2007 as the
terminal period to avoid contamination with the large deviations from national trends experienced by many countries
from 2008 onward. After merging cultural attitudes and output data, and after keeping only countries that are present in
both the old and the new sample, we obtain a cross‐section of 72 countries, which is slightly smaller than Gor-
odnichenko and Roland's sample of 74 countries.

3.2 | Replication using the new WVS waves

Column [1] of Table 5 contains the original estimates, reproduced from column (2) of Table 1 in Gorodnichenko and
Roland (2011), which derive from this estimating equation:

T A B L E 4 Culture rank order identification tests.

Nonparametric
identific. of culture rank Equal variances

Equal reporting:
fraction reject

Btw‐country Btw‐wave Btw‐country
Btw‐wave
fraction reject Btw‐wave all

Btw‐wave
equal var.

Control Reject Reject Reject 0.58 0.18 0.11

Tax evasion Reject Reject Reject 0.50 0.31 0.17

Avoiding fare Reject Reject Reject 0.50 0.30 0.21

Income equal. Reject Reject Reject 0.39 0.17 0.12

Competition Reject Reject Reject 0.46 0.37 0.24

Private Reject Reject Reject 0.42 0.15 0.12

Government Reject Reject Reject 0.40 0.12 0.04

Note: The table reports, for seven WVS cultural proxies used by either Tabellini (Control) or Gorodnichenko and Roland (the remaining six variables) and
measured on a 1–10 ordinal scale, the results from three tests proposed by Bond and Lang (2019). H0 in the first test is that the culture rank order of countries
either pooling all waves (between‐country) or across waves for a given country (between‐wave) is nonparametrically identified. The test consists of checking
whether the extreme categories are used (in which case the null is rejected) or not. H0 in the second test is that, conditional on reporting errors that are
normally distributed, the error variance is equal across countries or across waves. The test statistic is a χ2, with degrees of freedom equal to the number of
categories minus three, times the number of countries minus one. H0 in the third test is that the reporting function is equal across countries or across waves.
The test statistic is again a χ2, with degrees of freedom equal to the number of categories minus three, times the number of instances a country is surveyed
minus one. See Bond and Lang's appendix for more details. Sample: 110 countries present in at least one WVS waves. In the between‐wave tests, only 84
countries that appear in at least two WVS waves (and for which all the seven variables listed in the table are available) are used.
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yg ¼ δ0 þ
X6

m¼1
δ1mcgm þ egj; ð6Þ

where yg is the log of real GDP per worker at PPP in 2000 in country g and cg1, …, cg6 are the six unconditional WVS
cultural proxies considered by the authors (standardized).

Column [2] reports our attempt at replicating these results in the same old sample. We computed two different sets
of standard errors: conventional (reported in parentheses) and robust with respect to heteroskedasticity [in brackets].
Apart from the coefficient on Market orientation—which we find to be statistically significant and positive, in line with
the theoretical prediction—and Work—which we estimate to be slightly larger in absolute value and significant—the
coefficients on the cultural measures have the same sign and significance as the original ones. The important com-
parison is with columns [3] and [4], that is, the coefficients estimated in the new sample. The dependent variable is,
alternately, GDP per worker in 2000 and 2007. These columns show that when using the more recent WVS waves in the
same sample of countries, of the six cultural measures only two (Trust and Tolerance) are robustly associated with
output. For Public good, and Equality, the correlations actually change in sign. The coefficient on Market drops to zero,
while Equality becomes statistically significant with a sign that contradicts the theoretical prediction. Note that the
three fragile measures all involve ordinal scales, while the two robust measures originate from binary questions (see
Table 1). Thus, in a cross‐country setting the volatility of the survey measures of culture leads to fragile correlations. We
next show that a similar fragility may arise in a more refined region‐level research design.

T A B L E 5 Gorodnichenko and Roland (2011) original and replication estimates.

[1] [2] [3] [4]
Original waves 1–4 Replication waves 1–4 Replication waves 5–6 Replication waves 5–6

Trust 0.41 0.25 0.24 0.28

(n.a.) (0.09)** (0.08)** (0.08)**

[0.10]** [0.08]** [0.09]** [0.08]**

Work −0.06 −0.17 −0.03 −0.00

(n.a.) (0.08)* (0.08) (0.07)

[0.12] [0.08]* [0.09] [0.08]

Tolerance 0.50 0.22 0.27 0.18

(n.a.) (0.09)** (0.09)** (0.08)**

[0.12]** [0.10]** [0.09]** [0.09]**

Public good −0.07 −0.09 0.09 0.05

(n.a.) (0.09) (0.09) (0.08)

[0.12] [0.08] [0.08] [0.07]

Equality −0.38 −0.04 0.18 0.21

(n.a.) (0.09) (0.09)þ (0.09)*

[0.11]** [0.08] [0.09]þ [0.09]*

Market −0.21 0.22 0.12 0.11

(n.a.) (0.10)* (0.09) (0.08)

[0.13] [0.08]* [0.09] [0.08]

Countries 74 72 72 72

Dep. var GDP 2000 GDP 2000 GDP 2000 GDP 2007

Note: Results from OLS regressions of output on unconditional cultural measures. Column [1] is reported from Gorodnichenko and Roland's (2011) Table 1,
panel C, column (2). The six cultural measures are included simultaneously (after normalizing them to have a zero mean and a unit standard deviation in the
estimation sample) and are derived from the 1981–2004 WVS waves in columns [1] and [2] (“old” sample), and from the 2005–2014 waves in columns [3] and
[4] (“new” sample). The dependent variable is the log of real GDP per worker at PPP in 2000 in columns [1], [2], and [3]; column [4] presents the analogous
measure for year 2007. Conventional standard errors in parentheses; robust in brackets. Significance levels: *5%; **1%. In column [1], (n.a.) means that
conventional standard errors are “not available” in the original article.
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4 | CULTURE AND ECONOMIC DEVELOPMENT IN EUROPE

Tabellini (2010) investigates empirically the causal effect of culture on economic development across the regions of
Europe. The underlying theory is quite different from Gorodnichenko and Roland's in that it emphasizes culture as the
“missing link” between historical institutions and current output. Specifically, history (past institutions) shapes cultural
attitudes, which are persistent traits transmitted from parents or society to children and which therefore affect current
culture and eventually current output via the improved functioning of current informal and formal institutions. This
view is illustrated as follows:

Past
institutions → Past

culture → Current
culture → Functioning of

current institutions → Output;

a causal mechanism that reconciles approaches that stress either the primacy of institutions or the primacy of culture in
determining economic development.8

Tabellini finds a significant relation between, on the one hand, Trust, Respect, Obedience, and Control in the 1990–
1998 waves of the WVS and, on the other hand (a) average GVA during 1995–2000 across the regions of Europe or (b)
the corresponding average growth rate between 1977 and 2000. Both OLS and instrumental variables (IV) estimates
deliver associations consistent with the theory illustrated above, an interpretation that is supported by a within‐country
empirical design (the regions of Europe share identical formal institutions within a country) and also by two historical
instruments, described in what follows, that are presumed to predict current values and beliefs and thus to filter the
underlying, persistent component of culture. Replication files were made available at the author's Web page, which
enable us to carry out a more thorough replication that also focuses on causality.

4.1 | Replication data

Like for Gorodnichenko and Roland (2011), we replicate the empirical exercise in question but with more recent data
for the same regions. In this case the data for our replication come from three different sources. First, the WVS
(including the EVS) for the cultural measures. Second, Cambridge Econometrics for the output measures. Third, the
original data files provided by Tabellini (2010) for the instrumental variables.

Tabellini (2010) uses surveys of individuals in 69 regions across eight European countries (Belgium, France, Ger-
many, Italy, Northern Ireland, the Netherlands, Portugal, and the United Kingdom) from WVS wave 2 (1990–1994) and
wave 3 (1995–1998).9 For brevity, we henceforth refer to these eight countries as “Europe”. Regions are defined by the
NUTS (Nomenclature of Territorial Units for Statistics) 2 level of classification yet with some further aggregation for
smaller units. Our replication adds WVS wave 4 (1999–2004), wave 5 (2005–2009), and wave 6 (2010–2014)—none of
which were available when Tabellini began his research. We have unified the regional codes (which may vary across
waves) to ensure that we are consistently considering the same geographic entities throughout the 1990–2014 period.
After discarding a few observations with missing region identifiers, our combined 1999–2014 sample (N ≈ 35,000) is
some 40% larger than the original 1990–1998 sample (N ≈ 25,000). We also remark that, within individual regions, the
size of the 1999–2014 sample is larger (on average across waves) than is the 1990–1998 sample; Spain is the lone
exception. To simplify the discussion, hereafter we reference the 1990–1998 and 1999–2014 samples as (respectively) the
“old” and “new” samples. Because of the official revisions in WVS data, the Spanish sample currently available in the
WVS does not contain observations from the regions of Andalucia, the Basque Country, Galicia, or Valencia, which
were collected in wave 3. In order to preserve a full correspondence with the old sample, we requested and received
from the personnel in charge of WVS data maintenance the wave three observations for these four regions of Spain.
Note also that the old sample comprises 69 regions in Tabellini (2010) but only 68 in our replication; this difference
reflects that, in the revised WVS data, there is no information on cultural attitudes in the region of Alentejo (Portugal)
in waves 2 and 3. Similarly, the new sample includes only 67 regions because of missing information on cultural at-
titudes in the regions of the Azore Islands and Madeira (Portugal) in waves 4, 5, and 6. Neither the inclusion nor the
exclusion of these two peripheral and relatively small regions should have any material effects on our findings.

As mentioned in Section 2, the four cultural measures selected by Tabellini (2010) (Trust, Respect, Obedience, and
Control) are motivated by their relation to the backwardness in southern Italy documented by Banfield (1958) and
Putnam (1993). As the author acknowledges, there is “some unavoidable arbitrariness in this selection” (2010, p. 686).
For example, Tabellini regards Obedience as a cultural trait that is not conducive to development because individuals in
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a submissive culture are less inclined to pursue opportunities. However, Obedience is a noncognitive skill that may
favor growth through better‐functioning hierarchical structures such as firms or the public administration.10 To reduce
such arbitrariness, Tabellini employs the first principal components (PCs) of three different combinations of the four
measures. In what follows, these combinations are labeled PC culture (first principal component of all four measures),
PC culture positive (first principal component of Trust, Respect, and Control), and PC children (first principal
component of Respect and Obedience). The region‐level averages of the resulting seven, individual‐level cultural
measures (four raw measures and three PC measures) over the 1990–1998 period constitute the unconditional regional
measures of culture in Tabellini (2010), computed as in Equation (1), where now the geographic index g refers to the
regions of Europe. Tabellini also constructs conditional measures as described by Equations (2) and (3), while using
survey information on age, gender, marital status, education, social class, and health status.11 Moreover, the standard

error of the estimated regional dummy coefficient, bσ β2;g
� �

, serves as a weight to be employed in regressions involving

conditional measures. Here the wave index t is omitted because Tabellini aggregates waves to form a cross section. We
follow the original article in all of these choices, and we construct unconditional and conditional cultural measures at
the region level from the raw data for both the old and the new sample.

Data on output are from Cambridge Econometrics, a private company that compiles a variety of sectoral output
measures for European countries at the NUTS 2 level of disaggregation; this is the same data source used by Tabel-
lini (2010). The database made available to us spans the period 1980–2015, and it is an up‐to‐date version that reflects
official revisions of the underlying output statistics by the national sources and Eurostat. From these data we construct
average, region‐level per capita GVA (at purchasing power parity, PPP) as a percentage of the 15‐country European
Union (EU15) in 1995–2000. This measure of output level is the one used by Tabellini (2010) and is associated with the
old (1990–1998) WVS sample. We also construct this same GVA measure for the period 2001–2007 to be associated with
the new sample. Both OLS and IV analyses are performed using output level as an outcome. A second output measure
employed in Tabellini's IV analysis is the growth rate of per capita GVA between 1977 and 2000, which is computed as
the average difference between the logs of per capita output in two consecutive years. Given the slightly different time
span of the Cambridge Econometrics data base available to date, we can compute this growth rate only for the 1980–
2000 period in the old sample. As a corresponding measure to be associated with the new sample, we construct the
growth rate of per capita GVA between 1980 and 2007.12 We shall use ygj to denote an output measure (level or growth)
for region g in country j; this measure depends on j via current national institutions.

As discussed in Section 2, the WVS cultural proxies may reflect transitory shocks or other determinants of income
that are actually unrelated to the persistent cultural traits of interest. So, in order to isolate a causal effect from culture
to output, Tabellini (2010) constructs two region‐level historical variables to serve as excluded instruments for the
cultural measures, which we denote by zg: (i) the Literacy rate in 1880, which captures the effect of educational history;
and (ii) the first principal component of five variables measuring constraints on the executive in 1600, 1700, 1750, 1800,
and 1850, which captures the impact of political history (PC Institutions). The rationale for adopting this class of in-
struments is as follows. Because culture is transmitted slowly from one generation to the next, variables that trace
historical paths are candidate instruments for culture because they contributed to shaping norms and beliefs in the past
that persist into the present.13 Furthermore, to shut off the most obvious channels through which the excluded in-
struments zg could affect economic development for reasons unrelated to culture, Tabellini also constructs two his-
torical control variables (included instruments) that we denote by qg: first, the enrollment rate in primary school during
1960, which captures baseline human capital; and second, the urbanization rate in 1850, which accounts for conver-
gence. If we use θj to denote country fixed effects, then the reduced‐form coefficients γ1 from the linear regression

ygj ¼ γ0 þ γ1zg þ γ2qg þ θj þ ugj; ð7Þ

express the influence of past regional economic and political institutions on current region prosperity (as posited, e.g.,
by Acemoglu & Robinson, 2012). The first‐stage prediction of the relevant cultural trait—namely bcgj ≡ E cg ∣ zg;qg; θj

h i
—

is instead supposed to filter out the transitory component of the cultural proxies (including measurement error) by
projecting them on the historical instruments and thus to retain only the slow‐moving, persistent component of culture.

4.2 | Replication using the old WVS waves

The replication proceeds in three steps. As the first, preliminary step, we validate our variables by checking the cor-
respondence between the cultural and output measures in Tabellini (2010) and those computed by us for the same
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period (i.e., 1990–1998 for culture and 1995–2000 for output). Details are available upon requests. There are a few
discrepancies that are due to retrospective data revisions in both the WVS and Cambridge Econometrics, but they are
not a source of concern given that we still can—despite their presence—replicate almost perfectly the original results in
Tabellini (2010). This result is achieved in the next step of our exercise, which consists of replicating the original OLS
and IV results, which derive from this estimating equation:

ygj ¼ δ0 þ δ1cgj þ δ2qg þ θj þ υgj; ð8Þ

here cgj is a cultural measure, which can be either unconditional or conditional. Following Tabellini, we employ both of
these measures in the OLS regressions, and use the conditional measure only in the IV regressions. All regressions that
use the conditional measures of culture are weighted by bσ β2;g

� �
(as defined in 4.1). The original results are reproduced

in columns [1] and [4] of Table 6 and in the corresponding columns of Table 7. Table 6 reports OLS estimates that use
output level as an outcome. Table 7 presents IV estimates that use either output level or growth as an outcome. Our
replication of the original results is reported in columns [2] and [5] of these same tables. For each cultural measure, we
report the estimated coefficient δ1 from distinct regressions based on Equation (8). We again compute two different sets
of standard errors: conventional (reported in parentheses) and robust with respect to heteroskedasticity [in brackets].14

A comparison of column [2] versus [1] and of column [5] versus [4] across Tables 6 and 7 establishes that—in terms of
magnitudes and statistical significance—the original pattern reported by Tabellini (2010) is robust to data revisions in
both the WVS and Cambridge Econometrics databases. The pattern is evidently robust also to including, possibly,
slightly different conditioning variables in xig and to the type of standard errors calculated. There are a few discrep-
ancies between the original coefficients and those we derive using the old WVS waves, but they are small and—most
likely—not statistically significant given the overlap between the respective 95% confidence intervals.

4.3 | Replication using the new WVS waves

After ensuring that we can replicate the original results, our third and final step is replication using the 1999–2014
waves of the WVS to construct the cultural proxies. Our results are reported in columns [3] and [6] of both Tables 6
and 7. A similar pattern emerges from the OLS estimates and from the IV estimates: of the four raw cultural measures
employed by Tabellini (2010), only Trust appears to be significantly associated with output in the more recent WVS
waves. As a consequence, the coefficients on the two PC measures of culture that incorporate Trust are likewise sig-
nificant. Yet for Respect, Obedience, and Control as well as their PC syntheses, the estimates in the more recent waves
differ from the older waves in either magnitude or statistical significance.

In the OLS regressions of output on conditional culture, the estimated coefficients for Respect and Control drop by
two thirds relative to the replication in the old sample. In the IV regressions, the estimated coefficients for these two
cultural measures when GVA level is the outcome increase by a factor of between 2 and 4, yet the standard errors also
increase, by as much as an order of magnitude. When GVA growth is the outcome, even the coefficient for Trust
decreases by two thirds and becomes imprecisely estimated.

These findings suggest that, when culture is measured in the new WVS waves, the instrumental variables predict
culture less well than in the old WVS waves; in other words, the historical instruments fail to distill the slow‐moving,
persistent component of culture. Note that this is not a problem of the instrumental variables used—which do not
change over time—or of the use of regional variation from non‐representative WVS samples at the region level—the
correlations also change in the cross‐country setting of Gorodnichenko and Roland (2011). It is instead a direct
consequence of the instability of the cultural measures. Tables 8 and 9 support this conjecture.

Table 8 reports the reduced‐form estimates of the effect of the two excluded instruments on output level and growth
(i.e., the estimated coefficient vector γ1 in Equation (7) and its standard error). These reduced‐form estimates are
virtually identical when using the old sample (columns [2] and [5] in the table), or the new sample (columns [3] and
[6]). This result is what one expects: because relative aggregate output moves slowly in Europe, historical instruments
correlate as well with average GVA in 1995–2000 as they do with average GVA in 2001–2007. The culprit is at the first
stage. Table 9 reports the F‐statistic on the excluded instruments from these first‐stage regressions. Except when Trust is
instrumented, the F‐statistic drops precipitously, and well below the conventional threshold for weak instruments. With
the new WVS waves, if we adopt conventional standard errors, then the instruments cannot precisely predict Respect
(F = 0.48); also, the F‐statistics associated with the remaining cultural proxies (including all of the PC measures)
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similarly decline, to values between 1.2 and 5.9. Although historical instruments are a possible solution to the volatility
problem, here this solution fails in practice.

In light of the analysis carried out in Section 2, This reduced ability of historical instruments to predict culture in the
1999–2014 WVS waves suggests that the discrepancy between the original results and our replication is due to the
instability of region‐level cultural proxies between the 1990s and the 2000s, itself a manifestation of the general country‐
level volatility problem we have documented. Table 10 quantifies that instability by reporting, in analogy with the
country‐level statistics in 2, the standard deviation of the log of four alternative measures of Trust, Respect, Obedience,
and Control within the regions of Europe: (i) the unconditional measure; (ii) the conditional measure, which accounts
for different demographic or socioeconomic characteristics of respondents within regions across the old and new
samples; (iii) the predicted unconditional measures from the IV estimation's first stage; (iv) the predicted conditional
measures from the IV estimation's first stage. The last two measures are motivated by the rationale for using historical

T A B L E 8 Original versus replica reduced‐form estimates.

[1] [2] [3] [4] [5] [6]

Original waves 2–3
Replication Replication Original Replication Replication
waves 2–3 waves 4–6 waves 2–3 waves 2–3 waves 4–6

Literacy 0.81 0.64 0.62 n.a. 0.02 0.01

(n.a.) (0.22)** (0.20)** (0.01) (0.01)

[0.23]** [0.23]** [0.22]** [0.01]* [0.01]*

PC instit. 7.21 6.33 6.30 n.a. 0.21 0.16

(n.a.) (3.29) (3.09)* (0.16) (0.10)

[4.31] [3.48] [3.49] [0.14] [0.10]

Regions 67 67 67 67 67 67

Dep. var GVA 95‐00 GVA 95‐00 GVA 01–07 Growth 77‐00 Growth 80‐00 Growth 80‐07

Note: Results from reduced‐form OLS regressions. The dependent variable is: average GVA per capita (at PPP) as a percentage of the EU15 between 1995 and
2000 in columns [1] and [2]; the analogous measure for 2001–2007 in column [3]; the average growth rate of GVA per capita between 1977 and 2000 in
column [4]; and the analogous 1980–2000 and 1980–2006 growth rates in (respectively) columns [5] and [6]. The two sets of coefficient reported in the table
are associated with the excluded instruments (i.e., Literacy and PC institutions). School, urbanization, and country fixed effects are always included as
conditioning variables and the initial GVA level (1977 or 1980) is included in columns [5] and [6]. Standard errors: conventional in parentheses; robust in
brackets. Significance levels: *5%; **1%. In columns [1] and [4], (n.a.) or n.a. Mean that conventional standard errors or estimates are “not available” in the
original article.

T A B L E 9 Original versus replica F‐statistics for excluded instruments.

[1] [2] [3]
Original waves 2–3 Replication waves 2–3 Replication waves 4–6

Trust [4.84] (4.56) [4.56] (5.57) [8.21]

Respect [9.29] (7.91) [7.31] (0.48) [1.43]

Obedience [3.20] (1.79) [3.84] (1.69) [2.85]

Control [2.40] (2.51) [3.72] (1.19) [1.62]

PC culture [10.83] (11.77) [9.92] (5.90) [11.32]

PC positive [17.47] (16.85) [18.02] (5.66) [9.21]

PC children [6.75] (6.52) [4.48] (1.93) [4.63]

Regions 67 65 64

WVS waves 1990–1998 1990–1998 1999–2014

Note: The table reports the F‐statistic for the excluded instruments from the first‐stage regression associated with the 2SLS regressions reported in 7. In this
first‐stage regression, the dependent variable is a conditional cultural measure and the excluded instruments are the literacy rate in 1880 and the first
principal component of five variables measuring constraints on the executive in 1600, 1700, 1750, 1800 an 1850. Each line corresponds to a distinct regression.
School, urbanization, and country fixed effects are always included as conditioning variables. Column [1] is reproduced from Table 5 in Tabellini (2010). The
F‐statistic in parentheses corresponds to conventional standard errors; the one in brackets corresponds to robust ones.

ZANELLA and BELLANI - 693

 14657295, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecin.13202 by A

rea Sistem
i D

ipart &
 D

ocum
ent, W

iley O
nline L

ibrary on [25/03/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



instruments (which is precisely to filter out components of measured cultural traits that are unrelated to the underlying
persistent component). Thanks to the aggregation of five WVS waves (waves 2–6) into two periods (1990–1998 and
1999–2014), the volatility reported in Table 10 is much less than in Table 2 (which suggests a possible avenue for
mitigating the problem), and the instrumental variables do indeed reduce that volatility further. Yet as our replication
reveals, even modest amounts of residual volatility (such as in Respect and Control) may be enough to weaken
considerably the empirical connection between culture and economic outcomes.

5 | CONCLUSIONS

We have shown that cultural measures derived from the WVS are characterized by substantial volatility and hetero-
geneous time trends. The possible consequences of such lack of persistence were illustrated by revisiting the analyses in
Gorodnichenko and Roland (2011) at the country level and Tabellini (2010) at the region level. Correlations between
culture and output change (with the notable exception of generalized trust) when fairly complex cultural traits are
measured in the 2000s instead of the 1990s.

Our analysis conveys four lessons. First, it is advisable to employ simple diagnostic tools (checks or formal tests) to
assess the volatility of candidate measures, like those that we have used in Section 2. These tools may help selecting
cultural proxies that are more stable across waves and therefore better suited to retain the persistent component. Such
pre‐analytical diagnostics are facilitated by the increased longitudinal span of surveys that collect data on values and
belief. When the candidate measures turn out to be volatile, it inot volatile, such as religion or ethnicity. Simple traits
may not suit complex research questions, but there is a trade‐off between ts advisable to pool as many survey waves as
possible. It is dangerous to use only one or few waves when each wave is affected by within‐sample volatility. Second,
there are advantages from using simple cultural aspects that are invariant for an individual and therefore he complexity
of cultural traits and the reliability of their survey measures. In the specific case of the WVS, an additional difficulty is
that the stated goal of the survey is not to assess persistence but rather to “understand changes in the beliefs, values and
motivations”. A number alternatives to survey questions are discussed by Lowes (2022), and include measures derived
from textual analyses of traditional community beliefs, customs, and stories (Michalopoulos & Xue, 2021), which are
invariant by construction. Third, measures derived from answers to questions structured around ordinal scales (as
opposed to binary questions) should be avoided, as they may exacerbate the volatility problem. Finally, while historical
instrumental variables for culture are meant to address this problem by filtering out the noisy component, plausibly
exogenous historical instruments may not perform equally well when applied to contemporary survey data of different
vintages. Hence, caution is advised even when valid instrumental variables are available.
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T A B L E 10 Within‐region volatility of culture between 1990–1998 and 1999–2014 in the WVS.

Unconditional Conditional
Unconditional
IV‐filtered

Conditional
IV‐filtered

Trust 0.157 0.572 0.088 0.593

Respect 0.063 0.081 0.046 0.062

Obedience 0.170 0.176 0.120 0.160

Control 0.033 0.141 0.019 0.141

Regions 66 66 64 64

Note: The table reports, for each basic cultural measure used by Tabellini (2010), the average of the standard deviation of the log of that measure in two
periods: 1990–1998 and 1999–2013. Both the unconditional measure (Equation 1) and the conditional measure (Equation 3) are employed, as are their
predicted values from a regression on the excluded and included instruments in addition to country fixed effects (“IV‐filtered”).
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ENDNOTES
1 The WVS (Inglehart et al., 2018) is a nationally representative survey conducted in about 100 countries using the same questionnaire and
aimed at understanding “changes in the beliefs, values and motivations of people throughout the world.” The current version originates
from the European Values Study (EVS), a smaller survey conducted in about 50 countries that was initiated in 1981. We refer to this
unified data source as the WVS. To date, six waves are available: waves 1 (1981–1984), 2 (1990–1994), 3 (1995–1998), 4 (1999–2004), 5
(2005–2009), and 6 (2010–2014). Wave 7 (2017–2022) is still partly in progress.

2 The set of surveys used to construct cultural proxies has also been expanded beyond the WVS to include: General Social Survey, European
Social Survey, Schwartz Values Survey, Eurobarometer, Asian Barometer, Latinobarómetro, Afrobarometer, German Socio Economic
Panel. Falk et al. (2018) implement the Global Preference Survey to measure, by way of experimentally validated survey questions, in-
dividual traits that can be regarded as cultural. The problem that we analyze may apply to all of these.

3 The robustness of trust is consistent with a large body of agreeing evidence about the connection between survey‐measured and
experimentally observed trust (Falk et al., 2018; Johnson & Mislin, 2012) and between trust surveyed in places of residence and in places of
ancestral origin (Algan & Cahuc, 2010; Giavazzi et al., 2019; Guiso et al., 2006; Tabellini, 2008; Uslaner, 2008).

4 The WVS is not a panel, so individual fixed effects cannot be includes in Equation (2) or the other individual‐level regressions employed in
the paper.

5 Tabellini (2010) builds on his 2007 Presidential Address to the European Economic Association (Tabellini, 2008), and Gorodnichenko and
Roland (2011) extends Gorodnichenko and Roland (2017).

6 For binary variables, Bond and Lang's problem does not arise because the share of individuals in one of two categories is always non-
parametrically identified.

7 Following the two original papers considered in the present study, we construct the “new” sample from pooling multiple WVS waves,
thereby collapsing the country (or region) panel to a cross section.

8 The former view is epitomized by Acemoglu and Robinson (2012), who argue that “countries differ in their economic success because of
their different institutions” (p. 73); the latter view, by Landes (1998): “If we learn anything from the history of economic development, it is
that culture makes all the difference” (p. 516). These two seemingly opposed views are not at odds provided that culture and institutions
co‐evolve (cf. Bisin & Verdier, 2017). Giavazzi et al. (2019) show that, for immigrants facing a different institutional environment in the
United States, by the fourth generation many cultural traits have converged to the local norm. This evidence of “cultural mobility” seems
to contradict evidence of “cultural persistence” (Guiso et al., 2016). A possible reconciliation is that culture is more likely to persist in the
absence of major shocks such as radical institutional changes or contact with a different cultural majority. The coefficients estimated by
Giavazzi et al. imply that, following such shocks, most traits converge to new cultural norms within a few generations. Guiso et al. (2006),
Alesina and Giuliano (2015), and Lowes (2022) offer comprehensive overviews of the economic literature on culture, institutions, and
economic outcomes.

9 Wave 1 (1981–1984) of the WVS does not contain enough regional identifiers for a region‐level analysis.
10 According to Bowles and Gintis (1976), this factor was a prominent contributor to schooling in a traditional capitalist system.
11 Conditioning is paramount in this region‐level analysis because WVS sampling weights are available only at the country level. The WVS is
representative at thenational level butnotnecessarily at the regional one, so conditioning removes someof the sampling imbalancesover time.

12 Like in the replication of Gorodnichenko and Roland (2011), we reach the same conclusions when limiting ourselves to 1995–2000 GVA
and 1977–2000 growth as outcomes—as one would expect given the persistence of relative output across the regions of Europe.

13 Bisin and Moro (2021) provide a comprehensive overview of the use and interpretation of valid historical instrumental variables for
endogenous persistent processes such as culture or institutions.

14 Clustering standard errors at the country level would be inappropriate in this context given the small number of clusters (8 countries) and
their unbalanced nature (different number of regions within countries), see Cameron and Miller (2015).
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