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ABSTRACT

IZA DP No. 15171 MARCH 2022

Trust Predicts Compliance with COVID-19 
Containment Policies: Evidence from Ten 
Countries Using Big Data*

Previous evidence indicates trust is an important correlate of compliance with COVID-19 

containment policies. However, this conclusion hinges on two crucial assumptions: first, 

that compliance does not change over time, and second, that mobility or self-reported 

measures are good proxies for compliance. This study is the first to use a time-varying 

measure of compliance to study the relationship between compliance and trust in others 

and institutions over the period from March 2020 to January 2021 in ten mostly European 

countries. We calculate a time-varying measure of compliance as the association between 

containment policies and people’s mobility behavior using data from the Oxford Policy 

Tracker and Google. Additionally, we develop measures of trust in others and national 

institutions by applying emotion analysis to Twitter data. We test the predictive role of our 

trust measures using various panel estimation techniques. Our findings demonstrate that 

compliance does change over time and that increasing (decreasing) trust in others predicts 

increasing (decreasing) compliance. This evidence indicates compliance should not be taken 

for granted, and confirms the importance of cultivating trust in others. Nurturing trust in 

others, through ad-hoc policies such as community activity programs and urban design to 

facilitate social interactions, can foster compliance with public policies.
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1. Introduction 

Governments worldwide implemented public health containment policies such as stay-at-home 

orders to curb the spread of COVID-19, minimize the loss of life, and take the pressure off the national 

health systems. Evidence from empirical analysis and mathematical models indicates that measures 

such as self-isolation, quarantine and social distancing are effective strategies to limit the spread of 

epidemics (Kucharski et al., 2020; Anderson et al., 2020; O'Connor, 2020b). 

However, the effectiveness of public policies to contain epidemics hinges on people's adherence to 

the prescribed behaviors, i.e. compliance (Brailovskaia and Margraf, 2020). Low compliance rates are 

undesirable because they can hamper the efficacy of public measures to limit contagion. Additionally, 

they can lead to increased health care costs because of inefficient and potentially wasteful uses of 

resources and induce substantial delays in which time viruses can mutate (Kyngäs et al., 2000; Wright 

et al., 2021; Lewnard and Lo, 2020; Chen et al., 2020). Hence, compliance with health policies is crucial.  

In this paper, we use measures of trust in others and in national institutions based on Twitter data to 

explain national variations of compliance with COVID-19 containment policies over time.  

Trust is key to compliance in general. Public policy measures require the cooperation of a large share 

of the population. They are individually and socially costly, and their psychological toll increases with 

the stringency and length of containment policies (O'Hara et al., 2020; Kim and Jung, 2021; Zhao et 

al., 2020). Hence, the incentives for non-compliance are high. Moreover, enforcing containment 

measures on a recalcitrant population entails high social and economic costs at the expense of 

people's freedom, confidence in institutions, and sense of social cohesion. But when individuals are 

more trusting, they are more likely to cooperate, engage in prosocial behavior, and comply with 

policies (Fukuyama, 1995; Putnam, 2000). 

A broad and interdisciplinary literature on compliance indicates that people vary considerably in their 

willingness to adapt their behaviors to containment measures, such as those to limit the spread of 

COVID-19 (Levi and Stoker, 2000; Luttmer and Singhal, 2014; Fan et al., 2020). This burgeoning 

literature primarily focuses on the relationship between compliance with COVID-19 containment 

measures and trust. These studies mainly use data collected via i) direct observation of behavior / 

practice, ii) self-reports usually collected through surveys, iii) indirect calculation or iv) survey 

experiments (see section 2 for full discussion). However, because i) and iv) are not widely available, 

most studies on compliance and trust use either self-reports or mobility data sourced from Big Data. 

The main limitation of these studies, discussed further in section 2, is that the adopted compliance 

measures are subject to measurement error. Self-reports can be upward or downward biased, 
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depending on the context and respondents, while mobility data provides an accurate picture of 

people's movements, but movement that is not necessarily linked to containment policies. People 

may choose to stay home even if it is not mandated by law. The few studies exploiting the association 

between changes in mobility and changes in policies overcome this problem. However, these studies 

come at the cost of focusing on a specific point in time, whereas compliance and its correlates may 

change over time (Bish and Michie, 2010; Williams et al., 2015), especially in the case of long-lasting 

events. 

In this paper, we overcome the limitations of previous studies by developing and analyzing a novel 

measure of compliance varying over time and countries. Our compliance measure does not depend 

on direct observations, experiments, self-reported compliance, or mobility data alone. We derive our 

compliance measure from the association between mobility behavior and containment policies. In 

particular, we use a regression of residential mobility on containment policies and interpret the 

estimated coefficient as the measure of compliance. Residential mobility͕�Žƌ�ŝŶĚŝǀŝĚƵĂůƐ͛�ƚŝŵĞ�ƐƉĞŶƚ�Ăƚ 

home, is obtained from Google Mobility Reports, and we extract the information about containment 

policies from the Oxford Policy Tracker (see detailed explanation in section 3.1). Using this derived 

measure of compliance, we can analyze the role of trust in promoting compliance with COVID-19 

containment policies across time and countries.  

In addition, we use a novel method to construct our trust variables, generalized trust (referred to as 

trust or trust in others from here on) and trust in institutions, using information sourced from Twitter. 

Specifically, we extract our text corpus from Twitter and use the NRC lexicon to return the emotion 

score for 'trust'. We follow the same procedure to construct trust in institutions, but the text corpus 

is extracted based on tweets containing specific keywords related to institutions. We construct our 

time series data by averaging the measured value of 'trust' per day per country. The correlation 

between compliance and trust over time is likely affected by other variables. To limit the effect of 

confounding factors in our analyses, we use various methods, including dynamic ordinary least 

squares, fixed effects, instrumental variables, and generalized methods of moments.  

We contribute to the literature both methodologically and empirically. Methodologically, we are the 

first to measure compliance throughout 2020 as the association between containment policy 

stringency and individuals' time spent at home. Empirically, we use high-frequency daily data to study 

the relationship between compliance and trust over time, which has not been done before.  

Taken together, the results from our models confirm that trust is a robust correlate of compliance 

within countries over time. This relationship holds after accounting for the role of new confirmed 

cases. The findings of our two-stages least squares and the Arellano and Bond (1991) dynamic panel 
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approach show that trust positively and significantly contributes to compliance across models. 

However, the coefficient of trust in national institutions is not statistically significant, though positive. 

In other words, we provide evidence that trust in others plays an important role in determining 

compliance with COVID-19 containment policies, followed, to a lesser extent, by the number of new 

positive cases. 

The paper is organized as follows. The next section discusses our conceptual framework regarding 

trust and compliance. Section 3 introduces our measure of compliance and the additional data used 

in the study. A discussion of the validity of our measure of compliance is available in Appendix C. 

Section 4 describes the empirical strategies used to assess the role of trust in determining compliance. 

Section 5 presents the results of each empirical model and finishes with a brief discussion of the effect 

size of trust on compliance. Section 6 concludes. 

2. Compliance and trust 

Compliance and its correlates are the subjects of many disciplines, including medicine, nursing, 

psychology, and health economics. Therefore, it is unsurprising that there is no commonly accepted 

definition of compliance (Kyngäs et al., 2000). However, more or less explicitly, most empirical 

investigations on compliance adopted a cognitive-motivational framework that emphasizes the 

relationship between attitudes and intentions towards recommended or prescribed healthcare 

measures (Cameron, 1996). This framework recognizes the importance of individual and social 

characteristics in shaping people's willingness to comply. Importantly, it clarifies that compliance 

should not be seen as a duality between compliance and non-compliance. Previous research 

documents that individuals' perceptions of the costs and risks associated with non-compliance predict 

their behavior (Bish and Michie, 2010; Williams et al., 2015). These perceptions differ among people 

and over time, especially as the duration of treatment increases. In the case of COVID-19, containment 

measures lasted more than one year and compliance with containment measures varied widely across 

time, countries, the number of fatalities, and the strictness of lockdown measures (Becher et al., 2020; 

Bargain and Aminjonov, 2020). 

In medical disciplines, there are three main methods to measure compliance: direct observation of 

practice (number of episodes over a number of opportunities); self-reports, i.e., individual's 

declaration about their own behavior, usually collected through surveys; and indirect calculation 

based, for instance, on drug consumption (Haas and Larson, 2007). Direct observation is generally 

regarded as the preferred measure of compliance, as the alternative methods are prone to more 

errors. For instance, Dresselhaus et al. (2000) administered a survey to analyze the preventive care 

measures adopted by physicians in their daily routines. The authors found evidence of overshooting; 
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physicians tend to perform more preventive care initiatives than they declare in medical records. 

Other scholars cautioned that direct survey questions are likely to suffer from measurement errors 

due to social desirability bias (Barari et al., 2020; Daoust et al., 2020). This is consistent with the 

observation that surveys in different countries found high self-reported compliance with 

recommended health prescriptions (Perrotta et al., 2021; Brouard et al., 2020). Another method is 

through survey experiments (Becher et al., 2020). This solution consists of administering a list of 

activities to respondents to see how many tasks the respondent declared to have performed over the 

previous week. Becher et al. (2020) used survey experiments to examine the prevalence of non-

compliance with social distancing in nine countries1. The authors split the respondents into two 

groups, one of which received a list including an item related to violating the social distancing norm 

(meeting people when not allowed). Results indicate that 25.8% of respondents did not adhere to 

social distancing guidelines on average. This share is higher than what is computed using estimates 

based on direct questions from surveys administered in the same countries at approximately the same 

time (Becher et al., 2020; Perrotta et al., 2021). 

Unfortunately, survey experiments and direct measures of compliance are not widely available. This 

is why the vast majority of studies on compliance with COVID-19 containment measures and its 

determinants used either self-reported declarations of compliance or mobility data sourced from Big 

Data, such as cellphone location or Google Mobility Data. Wright et al. (2021) interviewed a 

longitudinal sample of 51,000 British adults every week for three months of lockdown (1 April to 22 

June 2020). Their measure of adherence is based on the following question: "Are you following the 

recommendations from authorities to prevent the spread of COVID-19?". Respondents could reply 

using a seven-point Likert scale, where 1 stands for "Not at all" and 7 "Very much so". The availability 

of repeated, individual-level observations allowed the researchers to account for an exhaustive list of 

possible correlates. They found that trust in government is the only factor predicting future 

compliance. In contrast, other factors such as mental health, confidence in the health care system, 

social experiences and awareness of COVID-19 were not statistically related to future changes in 

compliance. 

There are various reasons to expect that trust, one of the key components of social capital, facilitates 

compliance. For instance, trust enables the cooperation necessary to achieve common goals, such as 

limiting the diffusion of a virus (Fukuyama, 1995; Putnam, 2000). Experimental evidence showed that 

people's propensity to cooperate increases if they expect others to do the same (Fischbacher et al., 

2001; Shinada and Yamagishi, 2007). Thus, trust alleviates the incentive to free-ride when i) 

                                                           
1 Australia, Austria, France, Germany, Italy, New Zealand, Sweden, United Kingdom, and United States. 



6 
 

containment measures are individually costly, and ii) individual behaviour has a negligible impact on 

containing the virus ʹ a typical social dilemma (Ostrom, 2000). Additionally, available evidence shows 

trust can change in a relatively short period (Sarracino and Mikucka, 2017; Mikucka et al., 2017). The 

evidence above suggests these changes can alter the extent to which people choose to comply with 

containment policies. 

Previous research has paid particular attention to the relationship between compliance and trust in 

others and institutions (Pagliaro et al., 2021; Brodeur et al., 2021; Bargain and Aminjonov, 2020). Chan 

et al. (2020) show that people in European regions with high confidence in the health care system 

tend to comply more. Moreover, they find that compliance depends on confidence in government, 

trust in media and belief in science, moral support, social norms, peer pressure, and a mix of 

characteristics, including income, risk-taking behavior, personality features, and political orientation. 

Plohl and Musil (2021) further explored the role of trust in science and COVID-19 risk perception for 

compliance using a random sample of 525 respondents and structural equation modelling. The 

authors found that trust in science and risk perception predict compliance. At the same time, the 

effects of other variables, such as political conservatism, religious orthodoxy, conspiracy ideation, and 

intellectual curiosity are mediated by trust in science. 

Civic capital, which usually correlates with trust, is another important correlate of compliance (Barrios 

et al., 2021). The authors analyze American individuals, American counties and European regions. 

Besides showing that civic capital correlates positively with compliance, the authors also found that 

social distancing was more likely to stay steady in high civic capital counties, even when it was not 

mandated by law. Durante et al. (2021) reached a similar conclusion using mobility data across Italian 

provinces in early 2020. The authors found that mobility decreased more in provinces with higher civic 

capital. Predictions indicate that if all provinces shared the same level of civic capital as the top 25%, 

mortality in Italy would have been 60% lower (Durante et al., 2021). 

Pagliaro et al. (2021) document that people's reported compliance relates positively to various forms 

of trust (in others, the government and science), but not to the number of infections, using survey 

data from 23 countries. According to the authors, feelings of fairness and care are at the origin of 

these relations. This conclusion finds partial support in a study by Nofal et al. (2020) on a sample of 

about 8,500 Japanese people. The authors observed compliance using a battery of self-reported 

behaviours in which respondents selected the extent to which they adopted a specific policy (on a 

scale from 1 to 5, where higher scores indicate more adoption of the behaviour). Results indicate 

personality traits predict people's compliance. For instance, people high in conscientiousness, 

openness to experience and agreeableness, which positively correlate with feelings of fairness and 
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care, were more likely to adopt COVID-19 transmission mitigation behavioural guidelines than others. 

On the contrary, people high in extraversion were less likely to comply. In a longitudinal study on a 

small sample of U.K. residents, Stevenson et al. (2020) found that community identification, a proxy 

of the local network of relations and trust, predicted compliance, as measured by the extent to which 

respondents adhered to COVID-19 containment policies (on a scale from 1 to 5, where higher scores 

indicate higher compliance). 

Additional studies using mobility data support the hypothesis that trust predicts compliance. For 

instance, Brodeur et al. (2021) merged U.S. cell phone data from Unacast with data on social capital 

and trust from the General Social Survey (prevalence by county). They found that counties with higher 

shares of people trusting others showed, on average, a greater decrease in mobility once a 

containment policy was introduced. Bargain and Aminjonov (2020) reach the same conclusion using 

Google Mobility Data. The authors use a double-difference approach to estimate the impact of trust 

(at the regional level in Europe) on decreases in mobility around the time of lockdown: high-trust 

regions decreased their non-necessary mobility more than low-trust regions. 

From the literature discussed, no other study has assessed the role of trust in predicting changes in 

compliance over time. Previous measures are typically cross-sectional, self-reported or based on 

mobility data alone. Even when authors utilize time-varying mobility data (not compliance), they lack 

time-varying measurs of trust. Our time-varying measures of compliance with containment policies, 

trust in others and in institutions, are comparable across countries, and they derived from high-

frequency daily data. Together these measures provide a unique opportunity to study the relationship 

between trust and compliance over time.   

 

3. Data and variables 
3.1. The outcome variable: Compliance 

We define compliance as the degree of association between people's behaviours and COVID-19 

containment policies. We imagine compliance as a continuum ranging from negative compliance 

(doing the opposite of what was prescribed) to a perfect one to one association between mandated 

policies and people's behaviors. In accordance with previous literature, we acknowledge that the 

degree of compliance changes over time due to changes in its determinants. In particular, we note 

trust in others and institutions. 

We observe compliance at the country level to overcome the measurement limitations of previous 

studies, which relied mainly on self-reported compliance or changes in mobility (thus observing 

people's behavior without accounting for the policy). The focus on countries allows us to measure 
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compliance as the association between the stringency of containment policies (left-hand side y-axis of 

figure 1) and the increase in people's time spent at home (right-hand y-axis of figure 1). The changes 

of the two variables are fairly consistent over the considered period (from March 2020 to January 

2021). For instance, figure 1 shows a sudden increase in stringency and the relative share of people's 

time spent at home at the beginning of the pandemic (March to May 2020). However, the association 

between the two measures is not constant over time. The end of December 2020 provides a good 

example: we observe a much stronger increase in the relative share of people staying at home than in 

policy stringency. In other words, people stayed at home much more than mandated. In this case, it is 

clear that the reason is Christmas, but this helps us illustrate the point that compliance changes over 

time as a consequence of specific conditions. 

Data on policies are the Stringency Index provided by Oxford's COVID-19 Government Response 

Tracker (Hale et al., 2020)2, whereas information about the time spent at home are sourced from 

Google Mobility Reports (Google, 2020). Google provides information based on users' location history 

and indicates daily mobility/visitation to various places by geographic location. We focus on the time 

spent at home as this variable requires fewer assumptions about people's movements. Data are 

expressed as the relative number of visits compared to the number of visits during a reference period, 

i.e. 3 January to 6 February 2020. Data on policy stringency and time spent at home are provided daily 

throughout the pandemic. Stated intuitively, compliance is the association between the two lines 

reported in figure 1 (see Appendix A for the average changes of policy stringency and time spent at 

home by groups of countries). 

 

                                                           
2 The Tracker monitors 18 indicators of policy response to the pandemic. The Stringency Index uses the following nine 
indicators: school closing, workplace closing, cancel events, restriction of gatherings, close public transport, stay at home 
requirements, restrictions on internal movement, international travel controls, and public information campaigns. 
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Figure 1: Average policy stringency and time spent at home across countries over time. 

 

Note: Staying at home data are presented using a seven-day (centered) moving average. 

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 

 

To compute our measure of compliance, we estimate equation (1). 

 

௖௧ݏ݁ݎ ൌ ߙ ൅ ௖௠ߚ ή ௖ݕݎݐ݊ݑ݋ܥ ή ௠݄ݐ݊݋ܯ ή ௖௧ݕ݈ܿ݅݋ܲ ൅ ௖ݕݎݐ݊ݑ݋ܥ௖ߜ ൅ ௪௦ߣ ൅  ௖௧ (1)ߝ

 

where  ݏ݁ݎ௖௧ is residential mobility in country ܿ on day ݕݎݐ݊ݑ݋ܥ ;ݐ is a vector of dummies for each 

country included in the dataset; ݄ݐ݊݋ܯ is a vector of dummies for the months m from February 2020 

to January 2021. We focus on this period because prior to February 2020, data on mobility are not 

available, while containment policies started being in place by the end of February; ߣ௪௦ represents 

time by hemisphere fixed effects for week ݓ and hemisphere ݏ, to account for the different seasons 

and evolution of the pandemic among Northern and Southern hemisphere. The coefficient ߚ௖௠ is our 

compliance measure. It provides the correlation between policy stringency and mobility by country 

and month. In principle, we could have estimated compliance weekly or daily. However, policy 

measures do not change frequently enough, and shorter time periods risk introducing noise in our 

correlation. Appendix C provides evidence supporting the validity of our measure of compliance. 

Our measure of compliance is available for nearly every country in the world. However, in the present 

analysis, we restrict our attention to ten countries, namely Australia, Belgium, France, Germany, Italy, 

Luxembourg, New Zealand, South Africa, Spain, and United Kingdom. The reason is that our main 
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explanatory variables, trust in others and national institutions, are available only for these countries. 

Figure 2 shows the average monthly levels of compliance (dashed lines) for European countries in 

panel 2a and for Australia, New Zealand and South Africa, henceforth A-NZ-SA, in panel 2b. The dashed 

line for European countries is always positive, indicating a positive association between changes in 

policy stringency and staying at home (also referred to as distancing). In particular, compliance follows 

a U-shaped trajectory, which reaches a minimum in August, when policy stringency was at its 

minimum (excluding the pre-pandemic period). In A-NZ-SA, compliance declines throughout 2020, 

more so after August, and turns negative after December 2020. This period is characterized by few 

positive cases and a gradual relaxation of containment measures. However, residential mobility did 

not closely follow containment policies, as is the case in August 2020 and, in particular, in January 

2021. In both months, policy stringency increased, but people did not correspondingly reduce their 

mobility. We focus on the changes of trust in others and national institutions to explain the differences 

in compliance across countries and over time. Appendix B provides detailed figures on compliance by 

country. 

 

Figure 2: Compliance over time in two country groups. 

 

(a) Average compliance in seven European countries 
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(b) Average compliance in Australia, New Zealand, and South Africa. 

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 

 

3.2 Selection of covariates 

We derive a number of covariates by extracting tweets and applying emotion analysis to the text 

corpus. We use the NRC lexicon (National Research Council of Canada Emotion Lexicon developed by 

Turney and Mohammad (2010)) to code and analyze the underlying tweets' emotions. This is different 

from sentiment analysis (sentiment given as positive, neutral or negative) and distinguishes between 

eight basic emotions (Plutchik's (1980) wheel of emotions): joy, surprise, anticipation, trust, sadness, 

anger, fear and disgust. Emotion analyses have previously been used in a handful of studies (Morrison 

et al., 2021; Rossouw et al., 2021a; Rossouw et al., 2021b; Greyling et al., 2021a; Luy et al., 2021; Xue 

et al., 2021).  

First, we extract the text corpus of tweets for all countries and derive the underlying emotions. In our 

study, we focus on the emotions fear, anticipation, and trust. Specifically, the NRC emotion lexicon 

identifies trust based on how it is commonly used in English. To this purpose, it leverages on a data-

ďĂƐĞ�ŽĨ�ƚŚŽƵƐĂŶĚƐ�ŽĨ�ƉĞŽƉůĞ͛Ɛ�ƌĞƉůŝĞƐ�ĂďŽƵƚ�ŚŽǁ�ƐƉĞĐŝĨŝĐ�ǁŽƌĚƐ�evoke trust. Respondents are primed 

to think about faith and integrity as strongly associated with trust. Each extracted tweet attracts a 

value for each emotion on a scale from 0 "no fear/anticipation/trust" emotion detected in the tweet 

to 10 "a high level of fear/anticipation/trust " based on the associations previously identified. We thus 

regard the resulting trust as a proxy of generalized trust, defined us ǭǭĂ�ƉĞƌƐŽŶ͛Ɛ�ďĞůŝĞĨ�ƚŚĂƚ�ĂŶŽƚŚĞƌ�
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ƉĞƌƐŽŶ� Žƌ� ŝŶƐƚŝƚƵƚŝŽŶ� ǁŝůů� ĂĐƚ� ĐŽŶƐŝƐƚĞŶƚůǇ� ǁŝƚŚ� ƚŚĞŝƌ� ĞǆƉĞĐƚĂƚŝŽŶƐ� ŽĨ� ƉŽƐŝƚŝǀĞ� ďĞŚĂǀŝŽƵƌ͛͛� ;K���͕�

2017b). To derive the time-series data, we average the daily score of the specific emotion per country 

per day3. We also multiply these scores by ten so their scale ranges from 0-100. Available evidence 

allows us to regard our measures of trust as valid, as they correlate positively and significantly with 

survey-based measures of trust in others and in national governments (for more details, please, see 

Appendix D) 

Second, we extract tweets based on specific keywords. To construct trust in institutions, we extract a 

text corpus with only tweets related to institutions4 and derive the underlying trust of these specific 

tweets, thus a proxy for trust in institutions. Similarly, we extract keywords5 related to economic 

factors and extract the underlying emotion fear as a proxy for economic fear. 

Finally, we include the daily number of new positive cases of COVID-19 (new confirmed cases per 

million in population) to account for the evolution of the pandemic. This variable is extracted from 

Our World in Data (Roser et al., 2020), and it is transformed using an inverse hyperbolic sine function. 

This transformation is similar to a logarithmic one, but it is identified for zeros. Table 1 provides 

summary statistics for the variables included in our study. 

 

                                                           
3 For more details about the construction of this variable, please, see Greyling et al. (2021b); Sarracino et al. (2021). 
4 The keywords used are government, parliament, ministry, minister, senator, MPs, legislator, political, politics, prime 
minister. 
5 The list of keywords includes jobs, economy, saving, work, wages, income, inflation, stock market, investment, 
unemployment, unemployed, employment rate, tech start-up, venture capital. 
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Table 1: Descriptive statistics. Average monthly values. 

Variable Obs Mean Std. Dev. Min Max 

Compliance 100 0.108 0.082 -0.209 0.328 

Residential mobility 100 11.232 7.142 0.645 33.067 

Stringency 100 62.106 16.542 22.220 95.127 

IHS New Cases 100 4.112 2.094 0.165 7.533 

Lag Trust 90 6.658 0.822 5.560 9.023 

Lag Nat. Trust 81 8.917 1.837 6.769 12.068 

Lag GNH 90 6.999 0.426 5.992 7.640 

Lag Anticipation 90 5.921 0.722 4.917 7.559 

Lag Fear 90 3.620 0.526 2.927 5.090 

Lag Economic Fear 81 4.073 1.090 2.803 6.273 

Note: Monthly Data April 2020 - Jan. 2021. Compliance begins in March, the first month for which mobility data cover the 
whole month, and March is dropped to include lags. Due to data limitations, fewer observations are available for national 
trust and economic fear because they could not be collected for Luxembourg. 

Source: all sources are described in the text. They are omitted for brevity. 

 

4. Methodology 

The correlation between compliance and trust over time is likely affected by other variables, such as 

the severity of the pandemic, economic situation, weather conditions, or seasons. To account for the 

possible confounding effects of these variables, we resort to various econometric techniques. 

In principle, we would like to estimate the following equation:  

௖௠݈݌݉݋ܥ ൌ ߙ ൅ ௖௠ିଵ݈݌݉݋ܥ݌ ൅ ௖௠ିଵݐݏݑݎܶߚ ൅ ሻ௖௠ݏ݁ݏܽܿݓሺ݊݁ܵܪܫߜ ൅ ௠ߣ ൅ ௖ߤ ൅  ௖௠  (2)ߝ

 

where ݈݌݉݋ܥ௖௠ is compliance as defined in the data section for country ܿ in month ݉; ܶݐݏݑݎ௖௠ିଵ is 

the average level of trust for country ܿ in the month ݉െ ͳ. ܵܪܫሺ݊݁ݏ݁ݏܽܿݓሻ௖௠ is the transformed 

number of new daily cases per one million residents (on average over the month) in country ܿ. ߣ௠ are 

month effects, while ߤ௖ are country effects. Additional controls are added in robustness tests, 

discussed below. 

This specification addresses many potential sources of bias. Reverse causality is reduced by lagging 

trust and including lagged compliance as a control. Omitted variables are addressed in part by 

including fixed effects (FE), which account for all fixed characteristics, both observed and unobserved. 
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Lagged compliance likewise captures anything that affects both current and lagged compliance, both 

observed and unobserved. Current cases capture the country-specific time-varying evolution of the 

pandemic. Cases in the current period, one period after lagged trust, also capture people's 

expectations of the pandemic in their country. Common effects across countries, such as seasonal 

effects and global trends in the pandemic, are captured using month controls. However, this equation 

cannot be estimated by ordinary least squares (OLS) without bias. Nickell Bias (Nickell, 1981) arises 

when including both lagged compliance and FE6. 

4.1 Dynamic OLS and Fixed Effects 

Equation (2) can be estimated when excluding either the FE or lagged compliance. For this reason, we 

use FE estimation when excluding lagged compliance and dynamic OLS (DOLS) when including lagged 

compliance but excluding the FE7. Estimates from the two methods should also bound the true 

estimate (Angrist and Pischke, 2008: pp. 184)8. 

 4.2 Instrumental Variable approach 

Under certain conditions, it is possible to use an alternative approach to account for both FE and DOLS 

(Anderson and Hsiao, 1981). The authors apply first differences to equation (2) to account for FE. First 

differences, however, cause the lagged differenced dependent variable to be related to the 

differenced error term. To overcome this problem, lagged differenced compliance is predicted in a 

first stage and then used in a two-stage instrumental variable (IV) approach. Equation (3) presents the 

second-stage specification: 

ο݈݌݉݋ܥ௖௠ ൌ ௖௠ିଵ෣݈݌݉݋ܥο݌ ൅ߚοܶݐݏݑݎ௖௠ିଵ෣ ൅ߜοܵܪܫሺ݊݁ݏ݁ݏܽܿݓሻ௖௠෣ ൅οߣ௠ ൅ οߝ௖௠  (3) 

 

Where ο݈݌݉݋ܥ௖௠ ൌ ௖௠݈݌݉݋ܥ െ ௖௠ିଵ෣݈݌݉݋ܥ௖௠ିଵand ο݈݌݉݋ܥ is the predicted value for 

ο݈݌݉݋ܥ௖௠ିଵ. Anderson and Hsiao (1981) suggest ݈݌݉݋ܥ௖௠ିଶ as a valid instrument forο݈݌݉݋ܥ௖௠ିଵ. 

 ௖௠ିଵ and it is excludable (not correlated݈݌݉݋ܥ௖௠ିଶ is relevant because it is correlated with ο݈݌݉݋ܥ

with οߝ௖௠) if there is no autocorrelation in the level equation 2 (i.e., ܿݒ݋൫ߝ௖௠ǡߝ௖௠ିଵ൯ ൌ Ͳ). 

                                                           
6 Fixed-effects models are typically estimated by subtracting from each variable its mean value over time, and in the case of 
a dynamic panel, the mean of the lagged dependent variable is correlated with the mean error term. In other words, de-
meaning introduces a source of endogeneity. 
7 Similar approaches were used  in  (Flèche  and  Layard,  2017;  Krekel  et  al.,  2020; K͛�ŽŶŶŽƌ͕�ϮϬϮϬĂͿ͘ 
8 If fixed effects represent the true data generating process, but a dynamic model is used, then the resulting estimate will be 
biased downward. However, if the true data generating process is dynamic but fixed effects are used, then the estimate will 
be biased upward. 
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οܶݐݏݑݎ௖௠ିଵ and οܵܪܫሺ݊݁ݏ݁ݏܽܿ�ݓሻ௖௠ are also allowed to be endogenous and predicted in the same 

way. We extended this approach by including the additional instruments: ο݈݌݉݋ܥ௖௠ିଶ, οܶݐݏݑݎ௖௠ିଶ, 

and οܵܪܫሺ݊݁ݏ݁ݏܽܿ�ݓሻ௖௠ିଵ to improve the first stage predictions. 

This IV approach has limitations. The assumption is that there is no autocorrelation in the level 

equation, but we know there is serial correlation in each of the variables: compliance, trust, and new 

cases. Typically, an overidentification test would be used to assess whether the instruments are 

excludable, but in this case, we have too few clusters for the Hansen test. For this reason, we do not 

emphasize the IV results alone. 

 4.3 Arellano and Bond 

A different approach builds on Anderson and Hsiao's work, described by Arellano and Bond (1991). 

Arellano and Bond recognized that further lags could be used as additional instruments. For example, 

both ݈݌݉݋ܥ௖ଵ and ݈݌݉݋ܥ௖ଶ are valid instruments for ο݈݌݉݋ܥ௖ଷ. For ο݈݌݉݋ܥ௖ସ even more 

instruments are available, specifically: ݈݌݉݋ܥ௖ଵ, ݈݌݉݋ܥ௖ଶ, and ݈݌݉݋ܥ௖ଷ. In this way, an additional 

instrument is added for each period. Estimation of this structure is then performed using generalized 

methods of moments (see Arellano and Bond, 1991, for more details). The method proposed by 

Arellano and Bond has the same limitations as the method proposed by Anderson and Hsiao but 

improves efficiency with the additional instruments. To test for instrument validity, one assesses the 

degree of autocorrelation in the predicted residuals. It is expected that there is first-order 

autocorrelation in the predicted residuals from equation (3) due to the mechanical relation between 

ο݈݌݉݋ܥ௜௧ିଵ and ο݈݌݉݋ܥ௜௧ିଶ but there should be no second-order autocorrelation for the 

instruments to be valid. A further limitation of the approach is that the results are often unstable in 

small samples. In any case, we also include an Arellano and Bond estimation as a robustness test. 

 4.4 Statistical significance 

We assess statistical significance using Wild Cluster Bootstrap methods (using 999 replications). 

Clustering standard errors at the country level is necessary to allow for serial correlation within 

countries. Bootstrap methods are necessary because a small number of clusters leads to rejecting the 

null hypothesis relatively more frequently, in some cases at more than double the critical value 

(Bertrand et al., 2004). The limitation of Wild Cluster Bootstrap methods is that only p-values from the 

bootstrap distribution can be obtained. Standard errors cannot be estimated using this method 

because it includes asymptotic refinement (sample estimates approach the population values at a 

faster rate), which can only be performed on statistics that do not depend on unknown parameters. 

For this reason, the bootstrapped p-values are reported in the tables. For a further explanation of Wild 
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Cluster Bootstrap methods, see Cameron and Miller (2015); when using IV, see Davidson and 

MacKinnon (2010); and for implementation using STATA, see Roodman et al. (2019). 

5. Results 

Figure 3 shows the changes in trust and compliance over time in Europe (panel 3a) and A-NZ-SA (panel 

3b). Compliance follows a U-shaped pattern in Europe which is partly matched by the changes in trust. 

The first three months of the pandemic are characterized by declining compliance and rising trust in 

others. In June, trust reaches a peak, and from that moment onward, the changes in trust accompany 

compliance rather well. Compliance declines from March 2020 to January 2021 in A-NZ-SA. In this 

case, the association with trust is unclear. However, many factors may confound the association 

between our two measures. We turn to our regression analysis in an attempt to single out the net 

effect of trust on compliance. 

Figure 3: Compliance and trust across countries.

 

(a) Average compliance in seven European countries. 
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(b) Average compliance in Australia, New Zealand, and South Africa. 

Note: Trust data are presented using a seven-day (centered) moving average.  

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 

 

Table 2 shows the results of our baseline model. The first column shows the results of the most basic 

model in which compliance is regressed over the number of new positive cases of COVID-19, and the 

lagged value for trust (ሺ݄݉ݐ݊݋௠ିଵሻ. We find positive and statistically significant coefficients for both 

variables: the higher the number of new positive cases, and the higher the lagged trust, the higher is 

compliance. The positive association between new cases and compliance suggests that the more 

severe people perceive the pandemic, the more they tend to follow the required behaviors. This result 

is based on the analysis of ten countries over a period of ten months, for a total of a hundred 

observations. The adjusted R-squared is 0.29, indicating that a large part of the total variance remains 

unexplained. 

In columns 2 to 7, we run the DOLS and FE model separately for trust and trust in institutions. The 

inclusion of trust in institutions reduces the number of observations to 90 because data for 

Luxembourg are not available. Despite this decrease, the results qualitatively change very little. The 

trust coefficient is positive but not statistically significant in the DOLS models. In the FE models, the 

trust coefficient is positive, large and statistically significant. The larger coefficients in each of the FE 

regressions are consistent with expectations, according to which the true effect of trust should lie 

between the DOLS and FE estimates (see footnote 6). The coefficient of trust in institutions is small 

and largely not significant; it turns negative in the models with FE. The coefficient of lagged compliance 

is large, positive, and statistically significant. The DOLS models explain the largest share of the total 

variance (about 67%), though R-squareds from DOLS and FE models are not very comparable. FE 

models are generally estimated using a within transformation, which reduces the variation in the 

dependent variable.  
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The last two models (columns 8 and 9) include at the same time trust and trust in institutions. The 

latter attracts a negative but statistically insignificant coefficient. In contrast, lagged trust, lagged 

compliance, and new cases attract positive and statistically significant coefficients in both the DOLS 

and FE models (except new cases in the fixed effect model). 

 

Table 2: Baseline regression results on the association between correlation and trust in others and 
national institutions. Results are from OLS, DOLS and OLS with FE. 

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

OLS DOLS FE DOLS FE DOLS FE DOLS FE 

Lag Trust 0.055 0.013 0.115   0.014 0.175 0.026 0.201 

 [0.088] [0.220] [0.039]   [0.246] [0.006] [0.062] [0.007] 

Lag Nat. Trust    0.001 -0.013   -0.007 -0.053 

    [0.840] [0.483]   [0.141] [0.127] 

Lag Compliance  0.795  0.841  0.797  0.798  

  [0.000]  [0.001]  [0.000]  [0.000]  

IHS New Cases 0.029 0.014 0.017 0.012 0.027 0.016 0.016 0.015 0.018 

 [0.016] [0.009] [0.201] [0.013] [0.056] [0.017] [0.298] [0.005] [0.237] 

Constant -0.398 -0.172 -0.761 -0.089 0.098 -0.184 -1.154 -0.205 -0.878 

N 100 100 100 90 90 90 90 90 90 

# Of Countries 10 10 10 9 9 9 9 9 9 

Adj. R Sq. 0.294 0.658 0.38 0.662 0.252 0.67 0.424 0.671 0.454 

Bootstrapped p-values in 
brackets 

         

Note: Dummy variables for months are included but omitted for brevity. P values are shown in brackets  

Source: Authors' own computation. 

 

This evidence confirms that trust correlates with compliance over time above and beyond the effect 

of new positive cases, previous compliance, or country fixed effects. However, this does not 

completely exclude the hypothesis of a spurious relationship driven by a third (time-changing) 

variable. To address this issue, we run an additional set of DOLS and FE to check the robustness of our 

finding to the inclusion of controls for economic fear, anticipation and fear (each lagged by one 

month). Previous results do not change significantly. As reported in table 3, trust retains its positive 
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and statistically significant coefficient in most specifications, as well as lagged compliance and new 

positive cases (not significant in the case of FE models). In addition, we find that the experience of fear 

or economic fear in the previous month tend to reduce compliance in the DOLS models, whereas 

lagged anticipation does not attract a statistically significant coefficient. 

Table 3: Dynamic and fixed effects models with additional control variables. 

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

DOLS FE DOLS FE DOLS FE 

Lag Trust 0.032 0.174 0.018 0.193 0.024 0.073 

 [0.004] [0.006] [0.350] [0.053] [0.003] [0.040] 

Lag Economic Fear -0.017 0.004     

 [0.003] [0.877]     

Lag Anticipation   -0.006 -0.124   

   [0.679] [0.177]   

Lag Fear     -0.026 0.079 

     [0.020] [0.159] 

Lag Compliance 0.805  0.783  0.836  

 [0.000]  [0.000]  [0.000]  

IHS New Cases 0.015 0.015 0.014 0.014 0.013 0.017 

 [0.008] [0.387] [0.010] [0.339] [0.023] [0.215] 

Constant -0.236 -1.16 -0.167 -0.534 -0.152 -0.771 

N 90 90 100 100 100 100 

# of Countries 9 9 10 10 10 10 

Adj. R Sq. 0.675 0.417 0.655 0.404 0.66 0.4 

Bootstrapped p-values in brackets       

Note: Dummy variables for months are included but omitted for brevity. 

Source: Authors' own computation. 

 

The joint reading of the results from DOLS and FE provides evidence supporting the hypothesis that 

trust predicts compliance across countries and over time. To check the robustness of our findings, we 

run an additional model that allows for DOLS and FE, i.e., we use the Two-Stage Least Squares (2SLS) 

IV approach described in section 4 (see Table 4). 
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Table 4: Two-stages least squares and Arellano & Bond estimates to account for endogeneity in 
lagged differenced compliance. 

 

Note: Dummy variables for months are included but omitted for brevity. 

Source: Authors' own computation. 

Variable (1) (2) (3) (4) (5) 

First Stage First Stage First Stage 2SLS A&B 

 ݈݌݉݋ܥο ݈݌݉݋ܥο ݏ݁ݏܽܥο ݈݌݉݋ܥο݃ܽܮ ݈݌݉݋ܥο݃ܽܮ

   1.275 0.187 0.337- ݈݁ܿ݊ܽ݅݌݉݋ܥ�ʹ݃ܽܮ

 (0.05) (0.365) (1.172)   

   2.184- 0.966- 0.13- ݈݌݉݋ܥ�οʹ�݃ܽܮ

 (0.084) (0.97) (1.665)   

   0.651- 0.114- 0.021 ݐݏݑݎܶ�ʹ݃ܽܮ

 (0.008) (0.074) (0.095)   

   0.409- 0.215- 0.005- ݐݏݑݎ�οܶʹ݃ܽܮ

 (0.006) (0.102) (0.245)   

   0.289- 0.013- 0.014 (ݏ݁ݏܽܿݓሺ݊݁ܵܪܫ�݃ܽܮ

 (0.003) (0.022) (0.021)   

   ሻ -0.002 -0.006 0.556ݏ݁ݏܽܿݓሺ݊݁ܵܪܫ�ο݃ܽܮ

 (0.003) (0.025) (0.096)   

 0.625 0.621    ݈݌݉݋ܥ�ο݃ܽܮ 

    (0.22) (0.1) 

 0.062 0.149    ݐݏݑݎ�οܶ݃ܽܮ

    (0.037) (0.026) 

οܵܪܫሺ݊݁ݏ݁ݏܽܿݓሻ    -0.03 0.015 

    (0.018) (0.004) 

Constant -0.17 0.777 5.561 0.026  

 (0.064) (0.523) (0.65) (0.011)  

N 80 80 80 80 80 

# of Countries 10 10 10 10  

Adj. R Sq. 0.627 0.086 0.377 -0.391  

Kleib. F Stat    6.587  

AR1p     0.015 

AR2p     0.112 

Clustered standard errors in parentheses      
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Presented in Table 4, columns 4 and 5, trust continues to attract a positive and statistically significant 

coefficient independently from the chosen model. As expected, the magnitude of the A&B coefficient 

is between the lower and upper boundaries set by the coefficients of the DOLS and FE (see columns 2 

and 3 of Table 2), and the 2SLS coefficient is near the upper bound. 

The first three columns of Table 4 show the first stage results, column 4 reports the second-stage 

(2SLS) results, and column 5 shows the results using the alternative technique provided by Arellano 

and Bond (A&B)(1991). The number of observations is 80 because we use twice lagged values of the 

independent variables to predict the lagged, differenced endogenous variables. 2SLS and A&B provide 

fairly consistent results. Lagged differenced compliance remains statistically significant in both 

specifications. New positive cases remain statistically significant, but the sign changes depending on 

the regression method used (negative in case of 2SLS, positive otherwise).  

Collectively, the models give us some hint at the true effect size. The point estimates from the DOLS 

and FE are 0.013 and 0.115 (Table 2, cols. 2 and 3), while the point etimates from the 2SLS and AB 

models are 0.149 and 0.062 (Table 4, cols. 4 and 5). The first two estimates should bound the true 

effect, as mentioned above, while the second two are unbiased if correctly specified. This leads us to 

conclude on an effect size of 0.060, which is not insubstantial. A one standard deviation increase (0.81) 

in trust is associated with a 0.05 increase in compliance (0.05 = 0.81*0.06), which is 0.6 of a standard 

deviation in compliance (0.08), or 22 minutes on average across the whole population. 22 minutes is 

obtained in a couple steps: first, by multiplying the increase in compliance by the mean level of 

stringency 0.05* 62.1, which yields 3.05 percent more time at home; second, 3.05 is multiplied by the 

(unknown) baseline time spent at home, which we assume is 12 hours. The result is 0.03*12 = 0.37 

hours or 22 minutes.  

In sum, various regression methods and specifications provide evidence supporting the hypothesis 

that trust is an important, if not the single most important, predictor of changing compliance over 

time.  

 

6. Conclusions 

This is the first study that derived a time-varying measure of compliance (the association between 

time-at-home and the Stringency Index) to investigate the relationship between compliance and trust 

for ten countries spanning the period from March 2020 to the end of January 2021. Additionally, our 

study is the first that used tweets extracted from Twitter and emotion analyses to construct high-

frequency daily data to measure trust, fear, anticipation, trust in institutions, and economic fear. To 

construct the variables 'trust in institutions' and 'economic fear', we extracted tweets containing 
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specific keywords representing institutions and the economy, respectively, which has not been done 

before. The abovementioned allowed us to contribute both methodologically and empirically to the 

literature.  

We used dynamic ordinary least squares and fixed effects panel regressions in our primary analysis to 

analyze the relationship between trust and compliance over time and across countries. 

Our results indicate that trust is a robust correlate of compliance over time and across countries. This 

relationship also held after accounting for the role of new positive cases. We further verified our 

findings' robustness using two-stage least squares and the Arellano and Bond dynamic panel 

approach. Both techniques allowed us to account for the endogeneity in lagged compliance, trust, and 

new cases. We find trust positively and significantly contributes to compliance across models. 

However, the coefficient of trust in national institutions is not statistically significant. In other words, 

we find, relationships among people (generalized trust) seem to play a major role in compliance 

followed, to a lesser extent, by the number of new positive cases. 

Our findings suggest that promoting trust in others would facilitate compliance with public policies to 

combat epidemic outbreaks. The literature provides various examples for decision makers to promote 

trust in others (Lund, 2003; Montgomery, 2013). For instance, enhancing the degree of 

ŶĞŝŐŚďŽƌŚŽŽĚƐ͛�ǁĂůŬĂďŝůŝƚǇ�ĨĂĐŝůŝƚĂƚĞƐ�ƐŽĐŝĂů�ŝŶƚĞƌĂĐƚŝŽŶƐ�ĂŶĚ�ĨŽƐƚĞƌƐ�ƚŚĞ�ƐĞŶƐĞ�ŽĨ�ĐŽŵŵƵŶŝƚǇ�;Alesina 

and La Ferrara, 2002; Du Toit et al., 2007; Frank et al., 2010). Such policies do not have to be expensive: 

ĞǀĞŶ� ĚŽŐ� ǁĂůŬŝŶŐ� ǁŽƵůĚ� ĨĂĐŝůŝƚĂƚĞ� ƐŽĐŝĂů� ŝŶƚĞƌĂĐƚŝŽŶƐ� ĂŶĚ� ƐƚƌĞŶŐƚŚĞŶ� Ă� ĐŽŵŵƵŶŝƚǇ͛Ɛ� ƐŽĐŝĂů� ĨĂďƌŝĐ 

(Wood and Christian, 2011). In general, promoting good quality public spaces, pedestrian areas, parks, 

and public transport where people can meet and socialize could lead to a greater sense of collective 

responsibility, trust in others, and increase ŝŶĚŝǀŝĚƵĂůƐ͛ willingness to comply in order to protect 

others.   

We note that even though trust in institutions is not significant, it is positively related to compliance 

in the fixed effects panel estimations. Therefore, we believe that any steps taken by policymakers to 

increase trust in institutions can increase general trust in communities. This includes transparency in 

decision making and reducing corrupton.  

Our study confirms the results of previous studies while overcoming some of their limitations. 

However, our study is not free from limitations. The small number of countries and short period 

reduces the number of observations, which reduces statistical power and the possible set of control 

variables. Nonetheless, we feel that our specifications account for many possible sources of bias. Our 

approach focuses on countries and does not allow us to study heterogeneity within countries. Finally, 
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emotion analysis applied to Twitter data is likely susceptible to the number of Twitter users in a 

country. For instance, in small countries, such as Luxembourg, emotions linked to specific keywords 

do not provide enough Tweets to derive reliable information. 
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Appendix A: Policy stringency and time spent at home. 

Figure A1: Average changes of policy stringency and time spent at home by groups of countries. 

 

(a) Average changes in seven European countries. 

 

(b) Average changes in Australia, New Zealand, and South Africa. 

Note: Staying at home data are presented using a seven-day (centered) moving average. 

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 
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Appendix B: Compliance by country. 

Figure B1: Compliance and its two components by country over time. 

 

Note: compliance is the association between policy stringency and time spent at home. It is computed following equation 1. 
The structure of equation 1 and need to omit one country-month to avoid collinearity, means compliance is measured 
relative to the omitted country-month, which is Luxembourg in Feburary. This choice affected the absolute level of 
compliance, but does not affect the variation across country and over time within country. 

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 
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Appendix C: Validity of compliance. 

As far as we know, this is the first study that conceptualizes compliance as the association between 

policy and behaviors using Big Data. Therefore, it is reasonable to question the validity of our measure 

to ensure its ability to correctly measure the extent to which people abide by the rules. 

A major difficulty in assessing compliance's validity is finding a suitable yardstick. Unfortunately, other 

measures of compliance based on the association between policy and behaviors over time are not 

available. Therefore, we compare yearly compliance with data provided by other sources. 

Figure C1 shows the average yearly compliance computed using our data. For instance, if containment 

policies become more stringent by ten points (0- 100), Italians' time spent at home increases by 3 per 

cent. Assuming base time at home is 12 hours, 0.03*12 = 0.36 hours = 21.6 minutes. Stringency went 

from 0 to more than 80, which would lead to an 80*0.3 = 24 per cent increase in time spent at home. 

On 12 hours, that's 0.24*12 = 2.88 hours, on average. 

Figure C1: Compliance across countries. 

 

Note: the average country levels of compliance are computed using a modified version of equation (1) ǁŚĞƌĞďǇ� ƚŚĞ� ɴ�
coefficient is estimated by country without the interaction by month. In the modified version of equation 1, it was not 
necessary to omit a country month ʹ meaning compliance is estimated accurately in levels, it is not relative to an omitted 
category.  

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). 
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An external source of reliable data on compliance is provided for nine countries by Becher et al. (2020). 

The authors used experimental evidence to infer information about people's non-compliance to social 

distancing guidelines during the COVID-19 pandemic. We computed the correlation between our 

measure of compliance. The two measures should be negatively related to each other. The result is 

reported in Figure C2. The two datasets have only six countries in common, and the Pearson's 

correlation coefficient is -0.88 (significant at 5%, with N = 6 observations). Suppose we increase the 

number of observations by adding figures about Spain from Margraf et al. (2020), who use self-

reported measures of adherence to containment behaviours. In that case, the correlation coefficient 

does not change, but statistical significance improves (p-value = 0.0090, with N = 7 observations). 

This evidence provides some support in favor of the validity of our measure of compliance, although 

only in levels. We could not find other measures of compliance over time to test the validity of our 

measure. 

Figure C2: Correlation between two measures of compliance. 

 

Note: the experimental data from Becher and colleagues have been expanded to add Spain to the set of considered countries 
using data from Margraf and colleagues. 

Source: Data are sourced from Oxford Policy Tracker (Hale et al., 2020) and Google Mobility Data (Google, 2020). Non-
compliance is issued from the paper by Becher et al. (2020) and Margraf et al. (2020). 
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Appendix D: Validity of the trust measures 

For the same reasons mentioned in Appendix C, it is legitimate to doubt the validity of our measures 

of trust. Also in this case, measures of trust in others and in institutions are not available for the 

months considered in the present analysis. Therefore, we compare the average yearly measures of 

trust with data provided by other sources. 

Figure D1 shows the average yearly trust computed using our data (y-axis). Trust is lowest in France 

followed by Spain, Germany, Italy, United Kingdom, Australia and New Zealand. The Spearman rank 

correlation test indicates that the ranking based on our trust measure correlates at 71% (significant at 

10%) with the rank based on a survey-based measure of trust sourced from the World Values Survey 

(2018) - European Value Study (2017-2020) integrated data. 

Figure D1: Association between trust and trust sourced from survey data. 

 

Note: Trust is the average score for each country in 2020. The Spearman correlation coefficient is 0.714 (Prob > |t| = 0.0713, 
N = 7). 

Source: Trust is sourced from the project ͞Preferences Through Twitter͟ with the support of FNR, UJ and AUT. Survey 
measures of trust are sourced from the World Values Survey (2018) - European Value Study (2017-2020) integrated data. 
Data for Belgium, Luxembourg and South Africa are missing. 
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Figure D2 shows the correlation between our measure of trust in institutions (y-axis) with a survey-

based measure of trust in national government sourced from Eurobarometer. The Spearman rank 

correlation coefficient is 0.98 (significant at 1%). Importantly, the average trust in institution sourced 

from Twitter is based on data harvested by country over the period mid-July to the end of August 

2020, i.e. the same period when the Eurobarometer was fielded. 

This evidence, although not based on correlations over time, provides suggestive evidence in favor of 

the validity of our measures of trust. We could not find other measures of trust over time to test the 

validity of our measures. 

Figure D2: Trust in national institutions correlates with the share of people trusting the 
government. 

 

Note: Trust in National Institutions and the share of people trusting the government are the averages by country over the 
period mid-July to the end of August, i.e. the same time the Eurobarometer was collected. The Spearman correlation 
coefficient is 0.98 (Prob > |t| = 0.0000, N = 6). 

Source: Trust in National Institutions is sourced from the project ͞Preferences Through Twitter͟ with the support of FNR, UJ 
and AUT. The share of people trusting the government is from the Eurobarometer (European Commission, 2020), Summer 
2020. 

 

 

 



30 
 

References 

Alesina A, La Ferrara E. Who trusts others? Journal of public economics. 2002;85(2):207ʹ234. 

Anderson, R. M., Heesterbeek, H., Klinkenberg, D., and Hollingsworth, T. D. (2020). How will country-
based mitigation measures influence the course of the COVID-19 epidemic? The Lancet, 
395(10228):931ʹ934. 

Anderson, T. W. and Hsiao, C. (1981).   Estimation of dynamic models with error components. J Am 
Stat Assoc, 76(375):598ʹ606. 

Angrist, J. D. and Pischke, J.-S. (2008). Mostly harmless econometrics: An empiricist's companion. 
Princeton university press. 

Arellano, M. and Bond, S. (1991). Some tests of specification for panel data: Monte Carlo evidence and 
an application to employment equations. Rev Econ Stud, 58(2):277ʹ297. 

Barari, S., Caria, S., Davola, A., Falco, P., Fetzer, T., Fiorin, S., Hensel, L., Ivchenko, A., Jachimowicz, J., 
King, G., et al. (2020). Evaluating COVID-19 public health messaging in Italy: Self-reported compliance 
and growing mental health concerns. MedRxiv. 

Bargain, O. and Aminjonov, U. (2020). Trust and compliance to public health policies in times of COVID-
19. J Public Econ, 192:104316. 

Barrios, J. M., Benmelech, E., Hochberg, Y. V., Sapienza, P., and Zingales, L. (2021). Civic capital and 
social distancing during the COVID-19 pandemic. J Public Econ, 193:104310. 

Becher, M., Stegmueller, D., Brouard, S., and Kerrouche, E. (2020). Comparative experimental 
evidence on compliance with social distancing during the COVID-19 pandemic. Available at SSRN 
3652543. 

Bertrand, M., Duflo, E., and Mullainathan, S. (2004). How much should we trust differences-in-
differences estimates? Q J Econ, 119(1):249ʹ275. 

Bish, A. and Michie, S. (2010). Demographic and attitudinal determinants of protective behaviours 
during a pandemic: A review. Br J Health Psychol, 15(4):797ʹ824. 

Brailovskaia, J. and Margraf, J. (2020). Predicting adaptive and maladaptive responses to the 
Coronavirus (COVID-19) outbreak: A prospective longitudinal study. Int J Clin Health Psychol, 
20(3):183ʹ191. 

Brodeur, A., Grigoryeva, I., and Kattan, L. (2021). Stay-at-home orders, social distancing, and trust. J 
Popul Econ 34, 1321ʹ1354. 

Brouard, S., Vasilopoulos, P., and Becher, M. (2020). Sociodemographic and psychological correlates 
of compliance with the COVID-19 public health measures in France. Can J Political Sci, 53(2):253ʹ258. 

Cameron, A. C. and Miller, D. L. (2015). A practitioner's guide to cluster- robust inference. J Hum 
Resour, 50(2):317ʹ372. 

Cameron, C. (1996). Patient compliance: recognition of factors involved and suggestions for promoting 
compliance with therapeutic regimens. J Adv Nurs, 24(2):244ʹ250. 



31 
 

Chan, H. F., Brumpton, M., Macintyre, A., Arapoc, J., Savage, D. A., Skali, A., Stadelmann, D., and 
Torgler, B. (2020). How confidence in health care systems affects mobility and compliance during the 
COVID-19 pandemic. PLoS ONE, 15(10): e0240644. 

Chen, S., Yang, J., Yang, W., Wang, C., and Bärnighausen, T.  (2020). COVID-19 control in China during 
mass population movements at New Year. The Lancet, 395(10226):764ʹ766. 

Daoust, J.F., Nadeau, R., Dassonneville, R., Lachapelle, E., Bélanger, É., Savoie, J., and van der Linden, 
C. (2020). ,Žǁ�ƚŽ�ƐƵƌǀĞǇ�ĐŝƚŝǌĞŶƐ͛�ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�COVID-19 public health measures: Evidence from 
three survey experiments. J Exp Political Sci, pages 1ʹ8. 

Davidson, R. and MacKinnon, J. G. (2010). Wild bootstrap tests for IV regression. J Bus Econ Stat, 
28(1):128ʹ144. 

Dresselhaus, T. R., Peabody, J. W., Lee, M., Wang, M. M., and Luck, J. (2000). Measuring compliance 
with preventive care guidelines. J Gen Inter Med, 15(11):782ʹ788. 

Du Toit L, Cerin E, Leslie E, Owen N. Does walking in the neighbourhood enhance local sociability? 
Urban studies. 2007;44(9):1677ʹ1695. 

Durante, R., Guiso, L., and Gulino, G. (2021). Asocial capital: Civic culture and social distancing during 
COVID-19. J Public Econ, 194:104342. 

European Commission (2020). Standard eurobarometer 93 ʹ public opinion in the European Union, 
first results, annex. 

Fan, Y., Orhun, A. Y., and Turjeman, D. (2020). Heterogeneous actions, beliefs, constraints and risk 
tolerance during the COVID-19 pandemic. NBER Working paper series 27211, National Bureau of 
Economic Research. 

Fischbacher, U., Gächter, S., and Fehr, E. (2001).  Are people conditionally cooperative? Evidence from 
a public goods experiment. Econ Lett, 71(3):397ʹ404. 

Flèche, S.  and Layard, R.  (2017).   Do more of those in misery suffer from poverty, unemployment or 
mental illness? Kyklos, 70(1):27ʹ41. 

Frank LD, Sallis JF, Saelens BE, Leary L, Cain K, Conway TL, et al. The development of a walkability index: 
application to the Neighborhood Quality of Life Study. British journal of sports medicine. 
2010;44(13):924ʹ933. 

Fukuyama, F. (1995). Trust: The social virtues and the creation of prosperity, volume 99. Free press 
New York. 

Google (2020). Google COVID-19 Community Mobility Reports. Available from 
https://www.google.com/covid19/mobility/  Accessed: 7 December 2020. 

Greyling, T., Rossouw, S., and Adhikari, T. (2021). The good, the bad and the ugly of lockdowns during 
COVID-19. PLoS ONE, 16(1): e0245546. 

Greyling, T., Rossouw, S. and Adhikari, T. (2021), A Tale of Three Countries: What is the Relationship 
Between COVID-19, Lockdown and Happiness? South Afr J Econ, 89: 25-43. 

Haas, J. and Larson, E. (2007). Measurement of compliance with hand hygiene. J Hosp Infect, 66(1):6ʹ
14. 

https://www.google.com/covid19/mobility/


32 
 

Hale, T., Angrist, N., Cameron-Blake, E., Hallas, L., Kira, B., Majumdar, S., Petherick, A., Phillips, T., 
Tatlow, H., and Webster, S. (2020). Oxford COVID-19 government response tracker. Available from 
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker 
Accessed: 7 December 2020. 

Kim, H. H. S. and Jung, J. H. (2021). Social isolation and psychological distress during the COVID-19 
pandemic: A cross-national analysis. The Gerontologist, 61(1):103ʹ113. 

Krekel, C., Swanke, S., De Neve, J.-E., and Fancourt, D. (2020). Are happier people more compliant? 
Global evidence from three large-scale surveys during COVID-19 lockdowns. IZA Discussion Paper 
13690, IZA. 

Kucharski, A. J., Russell, T. W., Diamond, C., Liu, Y., Edmunds, J., Funk, S., Eggo, R. M., Sun, F., Jit, M., 
Munday, J. D., et al. (2020). Early dynamics of transmission and control of COVID-19: a mathematical 
modelling study. Lancet Infect Dis, 20(5):553ʹ558. 

Kyngäs, H., Duffy, M.  E., and Kroll, T.  (2000). Conceptual analysis of compliance. J Clin Nurs, 9(1):5ʹ
12. 

Levi, M. and Stoker, L. (2000). Political trust and trustworthiness. Annu Rev Polit Sci, 3(1):475ʹ507. 

Lewnard, J. A. and Lo, N. C. (2020). Scientific and ethical basis for social- distancing interventions 
against COVID-19. Lancet Infect Dis, 20(6):631ʹ633. 

Lund H. Testing the claims of new urbanism: Local access, pedestrian travel, and neighboring 
behaviors. Journal of the American planning association. 2003;69(4):414ʹ429. 

Luttmer, E. F. and Singhal, M. (2014). Tax morale. J Econ Perspect, 28(4):149ʹ68. 

Lyu, J. C., Han, E. L., and Luli, G. K. (2021). COVID-19 VaccineʹRelated Discussion on Twitter: Topic 
Modeling and Sentiment Analysis. J Med Internet Res, 23(6): e24435. 

Margraf, J., Brailovskaia, J., and Schneider, S. (2020). Behavioral measures to fight COVID-19: An 8-
country study of perceived usefulness, adherence and their predictors. PLoS ONE, 15(12): e0243523. 

Mikucka, M., Sarracino, F., and Dubrow, J. K. (2017). When does economic growth improve life 
satisfaction? Multilevel analysis of the roles of social trust and income inequality in 46 countries, 
1981ʹ2012. World Dev, 93:447ʹ459. 

Montgomery C. Happy city: Transforming our lives through urban design. Penguin UK; 2013. 

Morrison, P. S., Rossouw, S., and Greyling, T. (2021). The impact of exogenous shocks on national 
wellbeing. New Zealanders' reaction to COVID-19. Appl Res Qual Life. Available from 
https://doi.org/10.1007/s11482-021-09977-9 

Nickell, S. (1981). Biases in dynamic models with fixed effects. Econometrica pages 1417ʹ1426. 

Nofal, A. M., Cacciotti, G., and Lee, N. (2020). Who complies with COVID-19 transmission mitigation 
behavioral guidelines? PLoS ONE, 15(10): e0240396. 

O'Connor, K. J. (2020a). Life satisfaction and noncognitive skills: Effects on the likelihood of 
unemployment. Kyklos, 73(4):568ʹ604. 

O'Connor, K. J. (2020b). Physical distancing worked to combat the spread of COVID-19 using Google 
Mobility data.   Papers du E´conomie et Statistiques:  Working STATEC 116, STATEC. 

https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://doi.org/10.1007/s11482-021-09977-9


33 
 

OECD (2017b), OECD Guidelines on Measuring Trust, OECD Publishing, Paris, 
https://doi.org/10.1787/9789264278219-en.O'Hara, L., Rahim, H. F. A., and Shi, Z. (2020). Gender and 
trust in government modify the association between mental health and stringency of social distancing 
related public health measures to reduce COVID-19: a global online survey. medRxiv. 

Ostrom, E. (2000). Collective action and the evolution of social norms. J Econ Perspect, 14(3):137ʹ158. 

Pagliaro, S., Sacchi, S., Pacilli, M. G., Brambilla, M., Lionetti, F., Bettache, K., Bianchi, M., Biella, M., 
Bonnot, V., Boza, M., et al. (2021). Trust predicts COVID-19 prescribed and discretionary behavioral 
intentions in 23 countries. PLoS ONE, 16(3): e0248334. 

Perrotta, D., Grow, A., Rampazzo, F., Cimentada, J., Del Fava, E., Gil- Clavel, S., and Zagheni, E. (2021). 
Behaviours and attitudes in response to the COVID-19 pandemic: insights from a cross-national 
Facebook survey. EPJ Data Sci, 10(1):1ʹ13. 

Plohl, N. and Musil, B. (2021). Modeling compliance with COVID-19 prevention guidelines: the critical 
role of trust in science. Psychol Health Med, 26(1):1ʹ12.  

Putnam, R. (2000). Bowling alone: the collapse and revival of American community. Simon and 
Schuster. 

Plutchik, R. (1980). A general psychoevolutionary theory of emotion. In: Robert P, Henry K, editors. 
Theories of Emotion. Cambridge, MA: Academic Press; pp 3-33. 

Roodman, D., Nielsen, M. Ø., MacKinnon, J. G., and Webb, M. D. (2019). Fast and wild: Bootstrap 
inference in Stata using boottest. Stata J, 19(1):4ʹ60. 

Roser, M., Ritchie, H., Ortiz-Ospina, E., and Hasell, J. (2020). Coronavirus pandemic (COVID-19). Our 
world in data. Available from https://ourworldindata.org/coronavirus   

Rossouw, S., Greyling, T., and Adhikari, T. (2021a). The evolution of happiness pre and peri-COVID-19: 
A Markov Switching Dynamic Regression Model. PLoS ONE 16(12): e0259579. 

Rossouw, S., Greyling, T., and Adhikari, T. (2021b). Happiness lost: Was the decision to implement 
lockdown the correct one? South African J Econ Manag Sci, 24(1), a3795. 

Sarracino, F., Greyling, T., O'Connor, K. J., Peroni, C., and Rossouw, S. (2021). A year of pandemic: 
levels, changes, and validity of well-being data from Twitter. Evidence from ten countries. Munich 
Personal RePEc Archive 1111111111111, Global Labor Organization (GLO). 

Sarracino, F. and Mikucka, M. (2017). Social capital in Europe from 1990 to 2012: Trends and 
convergence. Soc Indic Res, 131(1):407ʹ432. 

Shinada, M. and Yamagishi, T. (2007). Punishing free riders: direct and indirect promotion of 
cooperation. Evol Hum Behav, 28(5):330ʹ 339. 

Stevenson, C., Wakefield, J., Drury, J., and Felsner, I. (2020). Collectively coping with coronavirus: local 
community identification predicts giving support and lockdown adherence during the COVID-19 
pandemic. Br J Soc Psychol, 60(4), 1403ʹ1418 

Turney, P. and Mohammad, S. (2010). Emotions evoked by common words and phrases: using 
Mechanical Turk to create an emotion lexicon. In: Proceedings of the NAACL HLT 2010 Workshop on 
Computational Approaches to Analysis and Generation of Emotion in Text. 2010 Jun Presented at 

https://ourworldindata.org/coronavirus


34 
 

NAACL HLT 2010 Workshop on Computational Approaches to Analysis and Generation of Emotion in 
Text; June 2010; Los Angeles, CA p. 26-34 URL: https://www.aclweb.org/anthology/W10-0204 

Williams, L., Rasmussen, S., Kleczkowski, A., Maharaj, S., and Cairns, N. (2015). Protection motivation 
theory and social distancing behaviour in response to a simulated infectious disease epidemic. Psychol 
Health Med, 20(7):832ʹ837. 

Wood L, Christian H. Dog walking as a catalyst for strengthening the social fabric of the community. 
The Health Benefits of Dog Walking for Pets and People. 2011; p. 51ʹ74. 

Wright, L., Steptoe, A., and Fancourt, D. (2021). Predictors of self-reported adherence to COVID-19 
guidelines. A longitudinal observational study of 51,000 UK adults. The Lancet Regional Health - 
Europe, (4):100061. 

Xue, J., Chen, J., Hu, R., Chen, C., Zheng, C., Su, Y., and Zhu, T. (2021). Twitter Discussions and Emotions 
About the COVID-19 Pandemic: Machine Learning Approach. J Med Internet Res, 22(11): e20550. 

Zhao, S. Z., Wong, J. Y. H., Wu, Y., Choi, E. P. H., Wang, M. P., and Lam, T. H. (2020). Social distancing 
compliance under COVID-19 pandemic and mental health impacts: A population-based study. Int J 
Environ Res Public Health, 17(18):6692. 

https://www.aclweb.org/anthology/W10-0204

