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Abstract 
The first wave of the COVID-19 crisis saw over a third of 

the world population locked down. This article has sought to 
understand human behaviour in response to a historical and 
unprecedented global pandemic. Through the analysis of the 
behavioural interventions used by 33 governments on the 
landing pages of their official COVID-19 websites from March 
to May 2020, the authors show that the observed human 
reactions were different to what had been anticipated and 
shed light on the relevant nudges to implement as the crisis 
continues to unfold. Whilst the decisions were unanimously 
taken to limit population movements and social life, only the 
environmental nudges (such as hindsight bias and framing 
effect) effectively helped slow the virus growth scale. Indi-
vidual and social nudges (handwashing, self-isolation, finan-
cial fines etc.) had no impact. The authors found that people 
seek information beyond governmental websites. They sug-
gested using scientists as role models and designing recur-
sive nudges to increase the impact of individual and social 
interventions. Together with the continued spread of the vi-
rus will come new rules and guidance. Public health policies 
need to address population behavioural change globally in a 
more targeted manner. This paper provides insight on how 
to do so. 
Keywords: COVID-19, Human Behaviour, Public 
health policies, Behavioural Insights.
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Introduction 
For the first time in history, governments worldwide 

developed in record time COVID-19 websites. The landing 
pages of 33 countries, (The EU, USA, and 4 other western 
culture countries) were analysed from March until May 
2020 and showed a behavioural consensus in the way they 
handled the sanitary crisis. The decisions were all taken with 
the same aim: to limit population movements (800 million 
people) and social life, but only the environmental nudges 
effectively helped slow the virus growth scale as indeed 
people mistrust their leaders and seek information beyond 
government websites. The authors show how important it is 
to understand human behaviour, to learn from the success 
and failures of governments’ efforts, to manage the first wave 
and more efficiently tackle the new phases of the spread of 
the virus. 

All humans share a 3 billion DNA code that differentiates 
them from other species; but the exact sequence of each, 
combined with individual life-experiences and behaviours 
makes everyone unique. What makes these endeavours 
particularly challenging is that the human species not only 
displays an extraordinary range of ecological settings but 
also exhibits enormous behavioural diversity. There are 
behavioural characteristics unique to some populations and 
absent in others and there are those that are common in all, 
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but that exhibit variation in their expression. For example, 
language is common to all humans, albeit different ones 
exist. There are behavioural differences observed within 
populations themselves, depending on age, gender, social 
status etc. and within individuals over the course of their 
lifetimes [1].  Despite these, for part of 2020, over a third 
of the world population was locked down. Over two billion 
people were ordered and accepted to stay at home in order 
to mitigate an invisible and nevertheless deadly threat. 
This article has sought to understand human behaviour in 
response to a historical and unprecedented global crisis. 

The historical, unprecedented but expected 
COVID-19 pandemic 

In 2006, “experts believed the world was overdue for 
an influenza pandemic” [2]. The COVID-19 pandemic is 
considered historical because very few of us today were 
alive when the last pandemic of similar scale (the Spanish 
flu) plagued the world. It is unprecedented because a 
pandemic in a globalized and interconnected world like the 
one we are currently living in has never occurred before. 
However, such a pandemic was expected, and governments 
had prepared contingency plans. As immunization was the 
cornerstone of countries’ strategy, with antiviral agents as a 
backup, producing and distributing a vaccine was estimated 
to take at the very least 4 to 6 months. The contingency plans 
therefore focused on nonpharmacological interventions, 
such as hand washing, “respiratory etiquette,” face masks, 
school closures, and social distancing or isolation. The 
effectiveness of these measures was based on those used in 
1918 and remained poorly understood [2]. 

As the COVID-19 virus emerged in December 2019, 
sparking an epidemic of acute respiratory syndrome in 
China, within three months, the virus had spread to more 
than 118,000 cases and caused 4,291 deaths in 114 countries, 
leading the World Health Organization to declare a global 
pandemic [3]1. End of April 2020, the total number of known 
cases was greater than 2.36 million worldwide2 [4].

By then almost a third of the world’s population was 
under some form of lockdown. A lot is, and will remain, 
hard to assess (speed of transmission, likelihood of survival, 
economic consequences etc.). An important issue is how 
to communicate uncertainty and share information when 
so little is actually known. The behavioural response to 
COVID-19 is unavoidably collective. Each person’s chance 
of contracting the virus depends not only on their own 
behaviour, but also on the behaviour of their fellow citizens 
[5].  

This paper reviews the literature on the successful 
leveraging of behavioural insights during past epidemics 
and on the data available at time of writing on the current 

1 The number of cases, deaths and the dates detailed in this paper are 
the official numbers accessible by the authors in May 2020. As the crisis 
continues to unfold, these numbers may be subject to change.
2 The latest numbers on August 6th 2020 indicate over 19 million confirmed 
cases globally.

pandemic. How global leaders, whose response was 
predominantly national, embraced the diversity of the 
behavioural insights specific to their own citizens to design 
the landing page of their governmental institutions’ website 
will be assessed. Far from expectations, the response to 
the sanitary crisis was very consensual with countries 
implementing 80% of the behavioural insights observed. 
However, the individual and social nudges (handwashing, 
self-isolation, financial fines etc.) had no impact on the 
number of cases and deaths of COVID-19 observed and 
instead it was the environmental interventions (such as 
hindsight bias and framing effect) that had a significant 
impact. The drivers that explain these results will later be 
discussed. 

The relevance of Behavioural Science insights 
in fighting a global pandemic 

Understanding a global population’s response to a 
worldwide pandemic such as COVID-19 requires powerful 
tools and rigorous analysis. Behavioural science can be used 
to understand not only the behaviour of citizens but also 
the source of the process, the policy makers [6]. Multiple 
behavioural levers such as social influence, convenience, 
prompts, and cues can impact what is known as the 
“Behaviour Change Wheel” [7]. Change is only possible if 
capability, opportunity and motivation are aligned and is 
more likely when the behaviour is made Easy, Attractive, 
Social and Timely [8]. 

Behavioural science is key to drafting impactful and 
targeted messages to support crisis communication 
techniques and to ensure that what is conveyed is heard 
and perceived as intended. When addressing populations 
with life-changing news, clarity is essential to ensure 
readability and understanding. Certainty about timelines 
is also important and makes plans easier to follow [9]. 
“Messages linked to disgust tend to be more effective than 
messages that communicate social norms” and co-operation 
is increased by clear statements, articulated by leaders and 
repeated by others, of a desired collective behaviour that 
is in the group interest. This enhances trust, establishes 
social norms and encourages individuals to commit to the 
behaviour [10]. Behavioural science helps design messages 
that elicit emotions other than fear such as ‘empathy 
appeals’ that can have positive impacts and help people 
feel that society is more prepared [11]. The content of the 
message needs to be supplemented by the form it takes. 
Catchy phrases or mnemonics help retain important public 
health information and bright infographic designs are more 
efficient at communicating a step-by-step procedure for 
thorough hand-washing [12].  When a crisis as devastating as 
the COVID-19 crisis hits, there is necessarily an information 
asymmetry between what the governments are receiving 
as data from scientists, experts and other governments 
worldwide and the information that can, needs and should 
appropriately be communicated down to the population. In 
addition to how the message should be conveyed, the way it 
will be perceived needs to be accounted for. 
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Humans are social creatures and their desire to connect 
to people goes beyond wanting to interact with family, 
colleagues and friends. Behavioural science insights can help 
leverage a fundamental human need: the feeling of belonging. 
This is associated with numerous beneficial outcomes as 
opposed to a broken feeling of belonging that increases the 
risk for psychological and physical dysfunction. Community-
spirited behaviour is enhanced through communication, 
group identity and punishment [13]. Leaders who are 
perceived as ‘one of us’ and as ‘working for us’, rather than 
for themselves or for another group, tend to gain greater 
influence [14]. Building a strong sense of shared social 
identity can help coordinate efforts to manage threats and 
foster in-group commitment and adherence to norms [15]. 
The more people feel part of a group or community response, 
the more likely they are to make a selfless contribution [16]. 
Co-operation is more likely when there is transparency 
about individuals’ contributions and punishment for those 
who do not pull their weight [17]. 

Finally, insights from behavioural science can help 
change people’s behaviours. Habits are a positive drive in 
our lives, designed to free up our minds to concentrate on 
other matters, but they are hard to break [18]. Even in acute 
healthcare environments, attempts to improve hand hygiene 
and other infection control behaviours through education 
and awareness have limited and short-term impacts [19]. 
Behavioural science insights help develop interventions 
that attract attention and make compliance convenient [20]. 
People’s behaviour is influenced by social norms such as what 
they perceive that others are doing or what they think that 
others approve or disapprove of [21]. Further, individuals 
struggle to perceive risks accurately and distort probability 
when making decisions, with substantial differences [22]. 
Appealing to fear leads people to change their behaviour 
if they feel capable of dealing with the threat, but leads to 
defensive reactions when they feel helpless to act [23]. 
Instead, exposure to celebrity advocacy messages can impact 
issue engagement, as long as the issue has previously been 
perceived as important and the celebrity has a favourable 
sympathy capital. It can have an important influence on the 
public’s health-related attitudes, beliefs, and behaviour [24]. 
When health rises up the priority ladder at the expense of 
all other considerations, as was the case with COVID-19, this 
leads to the increase of difficult choices to be made that will 
have an impact on individuals’ lives but also on society as a 
whole and on the global economy. This is compounded by the 
cultures of populations. Behavioural science can help ensure 
that reactions are based on logic rather than reactance.  

What behavioural science tells us about the 
response? 

Faced with an outbreak such as COVID-19, it is important 
to understand what influences people’s behaviour in 
order to decrease the likelihood of infection, transmission, 
and disease severity. This understanding can inform 
communication strategies aimed at minimizing the impact 
and spread of the disease. “Protective behaviours can 

be classified into three types: preventive, avoidant, and 
management of disease behaviours” [25]. Hand washing 
and the use of alcohol hand sanitizers, coughing or sneezing 
into the elbow or the sleeve, cleaning surfaces are examples 
of preventive behaviours. Stay at home orders, social 
distancing and imposed teleworking are classed in the 
avoidant behaviours’ category. Management of disease 
behaviours include widespread testing and taking antiviral 
medication. In lieu of a vaccine or a treatment, governments 
worldwide focused on slowing down the viral transmission 
in order to limit the number of severely sick in hospitals. 
Significant shifts in behaviour were required but various 
aspects of social and cultural contexts influence the extent 
and speed of behaviour change [3]. 

In order to understand what drives behavioural changes 
and how efficient these changes actually are, current research 
has focused on seven: (1) Hand Washing; (2) Face Touching; 
(3) Entering and Coping with Isolation; (4) Encouraging 
Collective Action; (5) Avoiding Undesirable Behaviour; 
(6) Crisis Communication; and (7) Risk Perception [13]. 
The importance of making handwash solutions readily 
available and placing them in full view together with 
impactful signage in central locations has been shown to 
be an effective contributor to encouraging a more rigorous 
and frequent hand washing habit than usual. Similarly, 
companies that already had remote work guidelines in 
place were more prepared to support their employees and 
address the issues linked to isolation such as distress and 
mental health problems. Public-spirited behaviour was most 
likely when there was clear and frequent communication, 
strong group identity, and social disapproval for those who 
didn’t comply. Authorities often overestimate the risk of 
panic, and whilst in some populations, for no logical reason, 
people overpurchased specific goods, this was not the most 
common reaction. “One of the most effective arguments to 
promote compliance with isolation is that self-isolation in 
response to symptoms is the best way for all of us to prevent 
infecting each other” [13]. 

In some populations there are behavioural changes 
associated with age that show that increasing age is 
associated with a greater chance of carrying out behaviours, 
but the results are inconclusive [25]. Gender however has 
a strong impact on behaviour and women are consistently 
more likely than men to carry out the behavioural changes 
imposed in a time of pandemic. More educated people are 
likely to take protective and avoidant behaviour and a 
relationship has been found between avoidant behaviours 
and a higher perceived severity of the pandemic. Social 
pressure has been shown to be associated with mask 
wearing and belief that the authorities are open with their 
communication is likely to impact the implementation of 
precautionary behaviours [25].  

This article addresses the research question “To what 
extent did the use of behavioural insights by governments 
on the landing page of their official COVID-19 websites from 
March to May 2020 affect the first wave of the epidemic growth 
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scale of COVID-19?”. To do so the landing pages of 33 official 
COVID-19 websites were analysed as described below. 

Materials and Methods
Data sets and parameters used 

The starting point for the dataset used herein is the 
landing pages of the websites of 33 institutional governments. 
The authors declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication 
of this article. Further the WHO data was used in order to 
access the number of COVID-19 cases and deaths per million 
for each country and on specific dates [26]. (The dates the 
data was accessed were 1st March, 15th March, 1st April, 15th 
April and 1st May 2020 for 33 countries: Austria, Belgium, 
Bulgaria, Croatia, Cyprus, The Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lichtenstein, Lithuania, Luxembourg, 
Malta, The Netherlands, Norway, Poland, Portugal, Spain, 
Sweden, the UK, Romania, Slovakia, Slovenia, Switzerland 
and the USA). The complete list of the websites accessed 
and the date when these were accessed can be found in the 
supporting documents.

For every country, the “total cases of COVID-19” curve was 
defined by an exponential spread of the disease at the start 
of the epidemic, followed by the stabilization changes seen 
in individuals or groups and then an exponential decrease of 
the curve as the spread of the disease progressively slowed 
down. In order to estimate the epidemic evolution as well 
as the growth, a logarithmic equation fitting the “epidemic 
cumulative cases” curve of the COVID-19 cases and deaths 
adjusted per million inhabitants was used. Adjustment were 
carried out in order to remove the effect of the country-size 
demographic relation with the epidemic spread. 

In order to address the research question “To what 
extent did the use of behavioural insights by governments on 
the landing page of their official COVID-19 websites affect the 
first wave of the epidemic growth scale of COVID19?”, the data 
was adjusted to account for the six dimensions of national 
culture of Hofstede et al [27]. These six dimensions are used 
worldwide in both academic and professional management 
settings [28]. Hofstede et al suggest that cultural dimensions 
represent independent preferences for one state of affairs 
over another. Because we are all human and simultaneously 
all unique, cultural dimensions distinguish countries (rather 
than individuals) from each other. Further, the country 
scores on the dimensions are relative and therefore culture 
can only be used meaningfully by comparison. The model 
consists of the following six dimensions: 1. Power Distance 
Index (PDI) 2. Individualism Versus Collectivism (IDV) 
3. Masculinity Versus Femininity (MAS) 4. Uncertainty 
Avoidance Index (UAI) 5. Long Term Orientation Versus 
Short Term Normative Orientation (LTO) 6. Indulgence 
Versus Restraint (IVR). 

Method used 
Three levels of analysis were carried out: the individual 

level, the social level and the environmental level. For the 
individual level, two domains were analysed: 1 behaviour 
and 2. well-being and mental health. For the social level, 
the community spirit behaviour domain was assessed 
and for the environmental level, two further domains 
were 1. crisis communication and 2. risk perception. For 
each of the domains, actions were dissected: two for the 
behavioural domain at the individual level (1. handwashing 
and 2. face touching), and one for the well-being domain 
at the individual level, (isolation). For the social domain 
the action was incentives and for the environmental level, 
for both domains, the actions were the cues. In total, 18 
mechanisms were observed, assessed and compared across 
the 33 countries. When the mechanisms were present on the 
website the value “1” was assigned, when they were absent, 
the value “0” was assigned. 

The websites were accessed at a date t=0 (every two 
weeks from March 1st until May 1st, 2020) but the evolution 
of data 15 days beforehand and 15 days before that, all the 
way back to the 1st of March was assessed in order to derive 
cumulative data sets and to identify the order in which the 
information came in. 

Further, the authors wish to emphasise a major caveat 
of this study which is that whilst the results hold true at the 
time of writing, because the COVID-19 is an ever-evolving 
crisis that is ongoing, the results may differ as we progress 
in the crisis. Further, there are some websites that do not 
mention the date of their updates and do not update their 
information regularly. This has been accounted for in the 
mathematical models described below. 

An additional caveat that makes epidemic data complex 
to analyse is that they are non-linear, time correlated and 
the date of first infection and following spread depend 
on a plethora of external factors. The initial exponential 
growth scale of an epidemic is an important measure of the 
virulence of the epidemic and is also closely related to the 
basic reproduction number. 

Logarithmic equations are commonly used for these 
types of analysis and consequently were used to model 
the growth scale of the disease [29]. Governments’ use of 
behavioural insights on the landing pages of their official 
COVID-19 websites were analysed to assess whether there 
was an effect on the epidemic spread of the disease. The 
model was adjusted by using the Hofstede scale in order to 
account for the impact of the different country cultures. 

The mathematical model used looked at the epidemic 
growth. Epidemic curves are time series data of the number 
of cases per unit time. Common choices for the time unit 
include a day, a week, a month, etc. It is an important 
indication of the severity of an epidemic as a function of 
time. We used the common approach of a logistic model to 
assess the population growth dynamics. 

The function of the model is as follows: 

Let us define the cumulative number of cases Y over time 
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t, with a growth scale s and a maximum case possible A.

The population evolution can be modelled with the 
following equation as

1dY Y Y
dt s A

 = − 
 

This definition is compliant with the limit hypothesis:

0
lim 0
y

Y
A→
→

lim 1
Y

Y
A→+∞
→ .

The parametric form of logistic equation is therefore

( )1 ( ) /mid

AY
exp x t s

=
+ −

The parameter  is the asymptotic value of the logistic 
equation. 

 midx  is the inflexion point of the epidemic evolution.
s is the scale parameter, where the higher the value, the 

lower the epidemic growth.

Estimation of this nonlinear system was done with R 3.6.1 
software and the SSlogits function. The parameter’s initial 
value was automatically computed, and the parameters 
were estimated with a Gauss-Newton algorithm [30].

The aim of this study was to assess epidemic growth per 
country. The parameter conserved for the statistical analysis 
was therefore s.

To assess the efficacy of behavioural insights and country 
specifications over the epidemic, growth scale was computed 
with a linear quadratic regression. Adjustment on Hofstede’s 
scale was done to adjust behavioural insights regarding 
population behaviour using a linear model on the criteria (s). 
These models included Hofstede variables as interactions of 
the linear model. Interactions represent the combined effect 
of two variables over the studied one. 

Data was presented as mean ( xµ ) and standard 
deviation (σ ) of the estimate. Estimates were computed 
with the maximum likelihood framework. Significance of the 
model was taken at 0.05p = .  Normality was assessed with 
residual plots due to the size of the sample. 

Results  
In order to compare accurately the use by governments 

of behavioural insights on the landing pages of their official 
COVID-19 websites, the data was adjusted to account for 
cultural differences [31]. The six dimensions of national 
culture of Hofstede et al were used. Table 1 shows for each 
of the dimensions the mean result for all countries where 
data was available (N-NA’s) together with the minimum and 
maximum values for each dimension. Table 1 also shows the 
mean use of individual, social and environmental factors as 
well as the mean growth scale. 

The results are based on the growth scale estimate with 
the logarithmic equation for each country as presented 
previously. A high value of growth scale means a low spread 
of the disease in the population and a low value of growth 
scale means a higher spread of the disease. 

For each of the six dimensions of national culture, looking 
at the mean values gives an appreciation of the cultural 
biases of the countries under analysis. For instance, a PDI 
mean value of 49.9 indicates that half of the countries accept 
and expect that power is distributed unequally. The top six 
countries accepting a hierarchical order, in which everybody 
has a place, are unsurprisingly Slovakia, Romania, Croatia, 
Slovenia, Bulgaria and the Czech Republic. These eastern 
European countries were until recently a part of the USSR 
and whilst their opening and joining of the EU has broadened 
their horizons, the cultural biases are still very present.   

The mean value for IDV is 60.4 indicating that most 
countries under analysis in this study are majoritarily more 
individualistic, with a preference for a loosely-knit social 
framework in which individuals are expected to take care 
of only themselves and their immediate families, rather 
than others. The USA and the UK are the top two countries 
exhibiting this cultural trait.  

Whilst almost half of the countries display more 
masculinity and therefore are more competitive, the 
five countries where a more consensus-oriented society 
(femininity) is the highest are Denmark, the Netherlands, 
Latvia, Norway and Sweden.  

As could be expected in view of the context, the 
highest mean value is for the Uncertainty Avoidance 
Index dimension which reasserts that the majority of 
countries were uncomfortable with the uncertainty of 
the COVID-19 pandemic. Further table 1 shows that of the 
9 Individual factors that were analysed, the majority of 
countries implemented on average 80% of them (mean = 
6.4 out of maximum 8). Note here that the maximum value 
is 8, not 9, because for one of the factors, all 33 countries 
implemented it and it was therefore removed from the 
comparison between countries. In contrast, only half of the 
social factors mechanisms on average were implemented. 
Lastly, on average 66% of the environmental factors were 
implemented across the 33 countries. 

Table 2 is a more detailed quantitative analysis of the 
usage by governments of behavioural insights on the landing 
pages of their official COVID-19 websites of each of the 18 
mechanisms observed.

Two results are particularly significant. First, not one 
country used the mechanism of disgust to encourage 
handwashing. All 33 countries encouraged handwashing 
through alternative mechanisms, but none resorted to 
making their citizens feel disgusted by the fact of having dirty 
hands contaminated with the virus. A second result that is 
common to all countries is that all 33 countries used social 
norms to encourage handwashing. Similarly, all 33 countries 
encouraged self-isolation and designed their websites to 
elicit emotions such as empathy and responsibility. None 
of the websites assessed among the 33 countries used 
mechanisms to elicit the feeling of fear or shame [32]. 

Whilst 29 out of 33 countries all provided information 
about the importance of handwashing and provided a 
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hotline help number, the Netherlands did not provide any 
information about the significance of handwashing and 
Slovenia did not provide a hotline access. Further, Lithuania, 
Cyprus and Croatia provided neither. 

Interestingly, the six countries that did not provide any 
education on how to wash hands appropriately to minimize 
contamination with the COVID-19 virus, were the same six 
countries whose Public health authorities did not encourage 
a specific change in social acceptability, suggesting that 
perhaps that scratching with a sleeve is fine, just as it is now 
advised to sneeze or cough into the elbow or upper arm 
rather than the hand. These countries were Austria, Croatia, 
Cyprus, Finland, Greece and the Netherlands. 

All in all, three countries stand out through the fact 
that they neither promoted education, information or any 
feeling of disgust in handwashing and solely relied on the 
social norms’ aspect of the mechanism. These were the 
Netherlands, Cyprus and Croatia. 

Additionally, Austria, Croatia, the Czech Republic, 

Denmark and Lithuania were the five countries that did not 
provide help to support the coping of self-isolation through 
social networks, phone and video calls or social media. 

In particular Lithuania and Croatia stand out because 
they were the two only countries that did not provide help to 
support the coping of self-isolation through social networks, 
phone and video calls or social media or provide a hotline 
access. 

Only six countries (Iceland, Ireland, Luxembourg, Norway, 
Switzerland and the USA) out of 33 provided guidance for 
maintaining aspects of routine during self-isolation and 
two thirds of those countries, all but Iceland and the USA, 
also promoted communication enhancing cooperation (via 
what’s app number) together with five other countries (UK, 
Sweden, Portugal, Liechtenstein and Germany). But for both 
these mechanisms the countries who used these on their 
websites were by far a minority. 

Interestingly, Norway and Switzerland adopted the exact 
same behaviours for all 18 mechanisms. The USA did the 

Mean (Sd) (Min.; Max.) NA's N
Growth scale (lower is better) 7.59 (2) (4.2; 14.2) 0 33

PDI 49.9 (20.7) (11; 104) 3 33
IDV 60.4 (18.0) (27; 91) 3 33
MAS 46.4 (25.7) (5; 110) 3 33
UAI 69.2 (22.6) (23; 112) 3 33
LTO 55.4 (17.9) (24; 83) 2 33
IVR 46.8 (19.8) (3; 78) 1 33

Individual factors (Cumulative ) 6.4 (2) (2; 8) 0 33
Social factors (Cumulative) 2 (2) (0; 4) 0 33

Environmental factors (Cumulative) 3.3 (1) (1; 5) 0 33

Table 1: Descriptive Quantitative Data (I).

Variables Factors Yes (%) No (%)
Individual Factors (Behavioural change)
- Handwashing & Education 82% 18% 33
- Handwashing & Information 88% 12% 33
- Handwashing & Feeling eliciting “disgust” 0% 100% 33
- Handwashing & Feeling eliciting “shift in social norms” 100% 0% 33
- Encourage a specific change in social acceptability* 82% 18% 33
- Encourage self-isolation 100% 0% 33
- Provide help with an COVID19 support Hot line 88% 12% 33
- Provide help in planning with isolation coping 85% 15% 33
- Provide guidance for maintain aspects of routine 18% 82% 33
*e.g. perhaps that scratching with a sleeve is fine, just as it is now advised to sneeze or cough into the elbow or upper arm 
rather than the hand
Social Factors (Incentives change)
- Foster cooperation by engaging population via communication medium (SMS/ push notifications) 27% 73% 33
- Transparency & individuals’ contributions 64% 36% 33
- Punishment “financial fine” 48% 52% 33
- Inclusive language ("We" versus "I" or "you") 61% 39% 33
Environmental Factors (Social Information Processing Cues change)
- Cues eliciting emotions other than fear such ‘empathy appeals’, 'responsibility appeals' 100% 0% 33
- Cues eliciting protection of vulnerable group (older, pregnant women...) 42% 58% 33
- “Availability heuristic” 64% 36% 33
- ‘Hindsight bias” 70% 30% 33
- “Framing effect " 58% 42% 33

Table 2: Descriptive Quantitative Data (II).
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same as well with the exception of one mechanism…the USA 
did not use the communication enhancing cooperation (via 
what’s app number). All the others were the exact same as 
for Norway and Switzerland. 

At the individual level, six countries used the exact same 
mechanisms for every action under every domain. These 
were Bulgaria, Estonia, Hungary, Latvia, Romania and 
Slovakia. Further Estonia and Hungary were also aligned 
on the exact same mechanisms for every action under every 
domain of the environmental level. 

Another five countries used the exact same mechanisms 
for every action under every domain at the individual level, 
although different from the previous six. These were France, 
Italy, Malta, Portugal and Spain.  

Next, how the cumulative use by governments of 
behavioural insights such as individual factors, social factors 
and environmental factors on the landing pages of their 
official COVID-19 websites affected the growth scale of the 
pandemic was assessed. Table 3 shows these results. 

Table 3 shows that the use of individual factors and social 
factors had no effect on the epidemic scale growth (p= 0.64 
for individual factors and p=0.29 for social factors). However, 
the use of environmental factors affected the growth scale 
(epidemic logarithmic equation growth). This suggests that 
countries applying more environmental behavioural insights 
demonstrate a lower and slower growth of the COVID-19 
pandemic. 

This is further illustrated in figure 1 that shows how 
the growth scale of the COVID-19 pandemic was impacted 
by the use of environmental factors behavioural insights by 
governments on the landing page of their official COVID-19 
websites.

The horizontal axis represents the cumulative number 
of environmental factors behavioural insights used by 
governments on the landing page of their official COVID-19 
websites. The growth scale is derived from the logarithmic 

equation model. The higher the value of the growth scale the 
slower the disease was spreading and the lower the number 
of cases. Inversely a low value of growth scale means a high 
increase of the spread of the disease and of the number of 
cases. The blue line represents the linear estimate of the 
relation between growth scale and environmental behaviour 
application. What is observed is that the growth scale 
decreases per 0.06 per environmental behaviour applied. 
Applying behavioural insights that pertain to Environmental 
factors tends to reduce the spread of COVID-19.  

Whilst every one of the 18 mechanisms were adjusted 
to account for the six dimensions of Hofstede, only one 
mechanism showed a significant result (p<0.05) as shown 
in table 4. 

Table 4 shows that when the mechanism “hindsight bias” 
is not used by governments on the landing page of their 
official COVID-19 websites a higher epidemic growth can be 
observed in the country. -4.13 is representative of a higher 
epidemic growth in the country.  

When the Hofstede variable “IVR” was further modelized 
with the mechanism “hindsight bias” an almost significant 
result (p-value ≈ 0.05) was observed and showed a lower 
epidemic growth of 0.06 per millions of inhabitants in the 
country. This is a significant decrease, because it means 
that simply by using an environmental factor mechanism 
on the landing pages of their official COVID-19 websites, 
governments can reduce the spread of the disease and 
the number of cases. Inversely, when the “hindsight bias” 
mechanism is not used countries score high in the IVR 
variable, and there is a higher epidemic growth in the 
country. 

Discussion 
In essentially every country under analysis, central 

government authorities directed and ran the response to 
the COVID-19 crisis which became a global pandemic within 
months. In Europe, all EU member and non-member states 
reacted at the national level and differently to one another. 

Factors & Epidemic scale growth Estimate Mean (Sd) p-value

Environmental factors (Intercept) 9.34 (0.72) 0 **
Environmental -0.54 (0.2) 0.01*

Individual factors (Intercept) 6.92 (1.36) 0 **
Individual 0.1 (0.21) 0.64

Social factors (Intercept) 7.99 (0.51) 0 **
Social -0.22 (0.21) 0.29

Table 3: Epidemic scale growth with factors analysis.

Estimate Mean (Sd) p-value
(Intercept) 11.42 (1.31) 0 **

 “hindsight bias” – No -4.13 (1.54) 0.01*
IVR -0.06 (0.03) 0.02*

 “hindsight bias” – No & IVR 0.06 (0.03) 0.05.

Table 4: Growth scale adjusted on IVR.
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Very strict containment measures were implemented in 
France, Spain and Italy and tighter movement controls 
were introduced in Germany, the Czech Republic, Slovakia, 
Denmark, Poland, Latvia, Lithuania, Estonia and Cyprus, 
sometimes going as far as completely closing their borders 
[33]. In the USA, the federal government lead the national 
response to COVID-19 and state and local health departments 
stood on the front lines. All the decisions were taken with 
the same aim: to limit population movements and social life, 
two aggravating factors of the spread of the virus. Controlled 
studies have shown the effectiveness of handwashing in 
removing viruses from the hands and as such this was 
promoted widely on the landing page of the governments’ 
official COVID-19 websites under analysis. Nevertheless, 
countries differed in their responses as evidenced by the 
variation of the “look and feel” of the 33 websites assessed 
in this study. This includes variation in colour, in font, in the 
amount of text, the use of pictures and videos and so on [34]. 
This study sought to investigate these differences further by 
analysing the alternative uses of behavioural insights and 
their impact on the number of cases and deaths of COVID-19.   

The landing pages of the websites of 33 institutional 
governments were compared to the WHO data on the 
number of COVID-19 cases and deaths per million for each 
country. In order to address the cultural differences in each 
country, the six dimensions of national culture of Hofstede 
et al were used. Three levels of analysis were carried out: 
the individual level, the social level and the environmental 
level. In total, 18 mechanisms were observed, assessed and 
compared across the 33 countries from March until May 
2020, every fifteen days. 

A behavioural consensus was observed across 
all 33 countries 

What was observed is that there was a behavioural 
consensus across all 33 countries in the way they handled 
the sanitary crisis. As could be expected in view of the 
context, most countries were uncomfortable with the 
uncertainty of the COVID-19 pandemic and displayed 
individualistic cultural traits rather than collective ones. 
Half of the countries accepted and expected that power was 
distributed unequally and displayed more competitiveness. 
Further of the 9 Individual factors that were analysed, most 
countries implemented on average 80% of them and on 
average 66% of the environmental ones. Not one country 
used the mechanism of disgust to encourage handwashing 
and instead all 33 countries used social norms to do so. 
All 33 websites elicited emotions such as empathy and 
responsibility and none the feeling of fear or shame. Further 
none of the countries used the behavioural insight of positive 
reinforcement or reward giving [14].  

The majority (29 out of 33 countries), all provided 
information about the importance of handwashing and 
provided a hotline help number, but two countries (Lithuania 
and Croatia) did not provide help to support the coping of 
self-isolation through social networks, phone and video calls 
or social media or provide a hotline access. Interestingly, 
Norway and Switzerland adopted the exact same behaviours 
for all 18 mechanisms. At the individual level, two groups 
of respectively six and five countries used the exact same 
mechanisms for every action under every domain.  

Individual and Social nudges have no impact, 
environmental nudges can help slow the virus 
growth scale 

There was therefore a great level of consensus in the 
choice of behavioural insights used. However, when looking 
at their impact on the number of cases and deaths, the results 

 
Figure 1: Environmental & Growth Scale.
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show that the use of individual factors and social factors 
had no effect on the epidemic scale growth. Inversely, the 
use of environmental factors affected the growth scale. 
This suggests that countries applying more environmental 
behavioural insights demonstrated a slower growth of the 
COVID-19 pandemic. The results show that only the use 
of environmental mechanisms reduces the spread of the 
disease and the number of cases.  

These results demonstrate that irrespective of the 
framing of the behavioural insight depending on the culture, 
the use of individual and social nudges has no impact. It 
has been previously documented that people find it quite 
hard to wash their hands effectively and consistently [35]. 
Lack of awareness about the effectiveness of soap, water, 
and scrubbing, practical barriers to handwashing such as 
difficult access to water and soap, hygiene fatigue are only 
a few of the reasons that have been reported to attempt to 
explain why people don’t wash their hands despite dozens of 
studies showing that it can reduce the spread of infections by 
around 15% to 20%. Additionally, the impact of a population 
taking some protective measures may be negative on others 
and wearing a mask could make people feel sufficiently 
protected such that they don’t make the effort to further 
wash their hands [35]. 

Explanation of the divergence between the 
observed and expected results 

In this paper, the authors suggest that in the case of the 
COVID-19, the lack of impact of the individual and social 
nudges stems from the fact that there is a disconnected 
dissonance with reality, meaning that everybody has a 
different perception and experience of the threat [36]. 
Hand-washing can prevent life-threatening diseases, and 
even save lives, but if people are not directly exposed to the 
threat and don’t visually see its impact on their own family 
or community, they may feel an “optimism bias” that leads 
them to underestimate the risk [37]. An “overconfidence 
effect” can also be a cause for not spending the appropriate 
amount of time washing one’s hands thoroughly. As 
indicated by the levels of LTO, a reluctance to change may 
mean people display a “status quo bias,” or exhibit a “present 
bias,” which suggests that the short term consequences bear 
more importance than the long term ones. Because not 
everyone abides by the rules, those people who are more 
concerned by the threat may fear being mocked, ostracised 
or ridiculed by their peers and this could explain why people 
don’t follow the guidance. The impact of religious beliefs can 
mean that some populations may believe that the virus is 
a divine punishment and therefore resign themselves and 
alternatively others may dismiss COVID-19 in the light of 
more visibly dramatic challenges such as millions of refugees 
living in camps [38]. 

Similarly, because the stay at home order was 
implemented reasonably quickly, the social nudges did 
not carry any impact because people were alone at home. 
Their reality of society was disconnected to what was being 
suggested by the governments on the landing pages of the 

COVID-19 websites. Inversely, the environmental nudges 
were impactful because people perceived themselves as 
an us, a new we, based on a feeling of common fate, which 
motivated care and concern for others. Faced with danger, 
a new sense of social identity develops among populations 
that tend to focus more on the we rather than me thinking 
[39].

People seek information beyond governmental 
websites 

This study focused on the behavioural insights used 
on 33 governmental websites but a recent survey showed 
that to the question, “what is the most relied upon source 
of information”, only 40% answered National government 
sources, 34 % Global health organizations like the WHO 
and 29 % National health authorities like the CDC [40]. 
Disappointed by governments, journalists and even 
scientists, people turned to social media where everything 
and anything was posted. People relayed false messages on 
how the virus spread and killed. Studies showed that the 
start of the lockdown was paired with a very strong activity 
on social networks, with high peaks and a record number 
of original publications, likes and retweets. Undeniably 
social media is an extensive source of information, albeit 
un-curated [41]. Further a large-scale survey covering 58 
countries and over 100,000 respondents between late March 
and early April 2020 showed that the perception of citizens 
was that their government and public response was weak 
and that fellow citizens were not doing enough [42]. People 
tend to overestimate small risks and underestimate large 
ones and as such their average confidence in their knowledge 
is wrongly exacerbated. This human irrationality means 
governmental communication tends to be paternalistic and 
consequently often ill-perceived by the citizens [43].  

Using Scientists as role models may encourage 
governmental website’s traffic 

This crisis is characterized by psychological uncertainty 
due to the limited and potentially inconsistent answers 
available. Further, behavioural science shows that if the 
amount of information is perceived as overwhelming, 
people tend to disengage, and therefore do not receive 
the valuable information buried in the noise [44]. 45% 
of respondents to a recent survey said that “It has been 
difficult for me to find reliable and trustworthy information 
about the virus and its effects” [40]. Governments websites 
need to be seen as trustworthy and reliable. And since 85% 
of respondents of the same survey expressed the wish “to 
hear more from scientists and less from politicians” to what 
extent could scientists be engaged to recommend accessing 
the governmental websites? [40] As discussed previously, 
exposure to celebrity advocacy messages can impact issue 
engagement, and can have an important influence on the 
public’s health-related attitudes, beliefs, and behaviour [24]. 
Involvement of a scientist-celebrity through media exposure 
could effectively promote health-related messages. As 
Scientists increasingly speak up on social issues, it is 
recommended to use them as role models in a society that is 
asking for more trustworthy public speakers. 

https://word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en%2DUS&rs=en%2DUS&wopisrc=https%3A%2F%2Fpcdconsultcom-my.sharepoint.com%2Fpersonal%2Fpaola_pcdconsult_com%2F_vti_bin%2Fwopi.ashx%2Ffiles%2F596eddcdb94b4abba56b44168e3f71a7&wdenableroaming=1&mscc=0&wdodb=1&hid=CF3B519F-D091-0000-47BC-F31459AB30E7&wdorigin=ItemsView&wdhostclicktime=1589164120508&jsapi=1&newsession=1&corrid=82f87402-97d0-46fa-9151-d5af4005c6cd&usid=82f87402-97d0-46fa-9151-d5af4005c6cd&instantedit=1&wopicomplete=1&wdredirectionreFILENAME
https://word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en%2DUS&rs=en%2DUS&wopisrc=https%3A%2F%2Fpcdconsultcom-my.sharepoint.com%2Fpersonal%2Fpaola_pcdconsult_com%2F_vti_bin%2Fwopi.ashx%2Ffiles%2F596eddcdb94b4abba56b44168e3f71a7&wdenableroaming=1&mscc=0&wdodb=1&hid=CF3B519F-D091-0000-47BC-F31459AB30E7&wdorigin=ItemsView&wdhostclicktime=1589164120508&jsapi=1&newsession=1&corrid=82f87402-97d0-46fa-9151-d5af4005c6cd&usid=82f87402-97d0-46fa-9151-d5af4005c6cd&instantedit=1&wopicomplete=1&wdredirectionreFILENAME
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Designing recursive nudges will increase the 
impact of individual and social interventions 

A nudge, in the words of economist Richard Thaler and 
legal scholar Cass Sunstein, is “any aspect of the choice 
architecture that alters people’s behaviour in a predictable 
way without forbidding any options or significantly changing 
their economic incentives” [38]. As discussed previously, 
in order for a behavioural intervention to be impactful, 
the targeted population needs to be psychologically 
or physically able to undertake the behaviour and the 
environment needs to facilitate it [7]. Further, co-operation 
requires clarity, repetition and as shown in this paper 
a sense of collectiveness that demonstrates that the 
behaviour is in the group’s interest. Establishing norms 
and building trust encourages individuals to commit to 
a behaviour. A recursive nudge means that its impact will 
snowball over time. For handwashing to become part of 
the collective subconscious, repetition needs to be built in 
over time. It starts when individuals are children…schools 
need to teach the importance of washing hands regularly 
during the day, before and after specific tasks. There are 
nudges that have become an integral part of our collective 
memory because they were both recursive and precise 
thereby psychologically targeting our individual or group’s 
behaviour. The individual and social nudges that were used 
on the government’s websites need to be reiterated at every 
level of the individuals’ life, not just affixed onto a website. 
Permanent, visual and human nudges need to be designed 
[31]. This could include engaging neighbour’s in supporting 
each other by regular visits to enquire as to whether they 
are washing hands and following the governments advice. 
Visual cues should be omnipresent in public transports, in 
shops, at work and so on. To that effect a “Do the Five” visual 
has recently been created promoting the five key responses 
to help stop the spread of coronavirus.

The visual impact of children is also a significant 
psychological driver and having a little boy or little girl ring 
your doorbell once a week to enquire as to whether you are 
safe, are staying at home and washing your hands regularly 
would not only drive down the relevance and importance of 
the message but further reassert the feeling of community, 
which as demonstrated by these results increases abidance 
to the guidance. It is important that policymakers, rather 
than seeing groups as problems to be overcome, leverage 
the fact that people in groups help one another. Humans are 
a social species and we rely on each other for happiness and 
survival. It has never been more important to realize that 
we are stronger together [36]. Leveraging people’s intrinsic 
feelings of unity is a behavioural nudge that will help reduce 
the spread of the disease [39]. 

Conclusion
At the time of writing the COVID-19 crisis is still a daily 

concern for millions of individuals around the world and for 
their respective governments. Countries are starting to lift 
the lockdown measures, whilst others are seeing a surge in 
the amount of cases and deaths and scientists are discussing 

a putative second wave of the spread of the epidemic. Early 
in the pandemic, this paper sought to take a snapshot at a 
specific time point of the behavioural nudges used by 33 
governments on the landing page of their official COVID-19 
websites in order to attempt to understand the behavioural 
response of a subset of the 7 billion individuals impacted 
by this pandemic. We showed that the nudges were mostly 
unsuccessful irrespective of their framing and suggested 
that in order for them to foster impact they should not 
only be more precise but importantly recursive. It is not 
enough to affix behavioural interventions on websites and 
expect citizens to abide by them. Further, this research has 
demonstrated the importance of environmental nudges and 
suggested that framing individual and social ones in a broader 
context that reemphasizes the feeling of collectiveness is a 
key to success. Together with the new phases of the spread 
of the virus will come new rules and guidance. Public health 
policies need to learn from the success and failures of these 
past few months and address behavioural change of the 
population on a global scale in a more targeted manner. It is 
hoped that this paper will provide some insight on how to do 
so as the authors continue to monitor, track and assess these 
behavioural insights on a quarterly basis.
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