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I. Introduction 

Despite widespread availability of COVID-

19 vaccination in wealthy countries, many 

people remain unvaccinated. In the US, 72.9% 

of adults were fully vaccinated (with two 

doses) and only 13.5% were up to date with 

boosters as of December 2022, according to the 

Centers for Disease Control and Prevention 

(CDC). Understanding why common strategies 

to encourage vaccination have worked or not 

therefore remains critical.  

During the COVID-19 crisis, many 

healthcare professionals used social media for 

public health messaging, and this strategy has 

been an important part of the effort to promote 

vaccination (e.g. Altman 2021). Nurses and 

physicians are among the most trusted experts 

in the US and Europe (Altman 2021, Lévy et 

al. 2019). However, some people may not trust 

experts and may react better to laypeople, who 

are more similar to them and whose experience 

may be more relevant (see Alsan & Eichmeyer 

2021 for an example in the context of flu). 

Therefore, activating local social networks 

could be another, potentially complementary, 

strategy to promote vaccination (Alatas et al. 

2019, Chevrel & Éveillard 2021).  
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In previous work, some of the authors found 

that both of these approaches could be 

promising. First, we found that video messages 

sent by physicians and nurses increased 

COVID-19 knowledge and willingness to pay 

for masks (Alsan et al. 2021, Torres et al. 

2021). In addition, videos sent to millions of 

Facebook users in fall 2020 to encourage them 

not to travel for Thanksgiving and Christmas 

led to a significant decrease in distance traveled 

and subsequent COVID-19 infections (Breza et 

al. 2021). Third, Banerjee et al. (2019) found 

that the most effective way to identify locally 

influential people was to simply ask members 

of the social network who is best placed to 

circulate a piece of information. Then, in 

villages where such people were reminded to 

encourage friends and acquaintances to get 

vaccinated, immunization rates increased 

(Banerjee et al. 2019).  However, evidence that 

these strategies are effective to promote 

COVID-19 vaccination is lacking. Months 

after the vaccine was introduced, could this 

type of light-touch outreach still persuade the 

unvaccinated, or were opinions too hardened to 

change? We address this gap by conducting 

two large scale RCTs in the US and in France.  

In both countries, physicians and nurses 

recorded short videos to promote COVID-19 

vaccination and address common doubts about 

the vaccine. In winter 2021-2022, at the height 

of the Omicron wave, these messages were 

placed as sponsored messages on Facebook. 

The ads were shown in randomly selected areas 

with low vaccination rates relative to the rest of 

the country, with random variation in outreach 

strategy, including whether the ads encouraged 

users to leverage their social networks.   

Despite the ads reaching over 29 million 

distinct Facebook users and achieving high 

engagement metrics, we fail to reject the null of 

no impact of any of the treatments on any of the 

outcomes (1st, 2nd, and booster shots in the 

US, and 1st doses in France). At the height of 

the Omicron wave, a large-scale social media 

campaign with a variety of professionally-

produced video messages delivered by experts 

was ineffective at changing minds. 

II. Study design 

A. Treatments & Randomization 

Facebook users received short (≈ 30 second) 

videos featuring doctors and nurses addressing 

common questions and misconceptions about 

COVID-19 vaccination, usually wearing 

medical uniforms. The ad campaigns were 

optimized for the Facebook “reach” objective, 

with budget allocations roughly proportional to 

population. We summarize them below:  

• T1 ("Direct" messaging)– The videos 

were directly served to a large number 

of Facebook users in sponsored ads.  



• T2 ("Friends" messaging)– The videos 

encouraged viewers to share resources 

about vaccines with friends (see script 

in Online Appendix I.A). Individuals 

could easily share the ad with others, 

and those interested in learning more 

could click on a link to the study 

website, where they could watch and 

share videos about vaccination.  

• T3 (US only) (“Gossips” messaging)– 

Facebook users received ads which 

encouraged them to ask their most 

influential friends to encourage friends 

to get vaccinated. This variation on T2 

was more novel and rooted in our prior 

work on childhood vaccination in India, 

where we found that individuals who 

are nominated by their social network 

to be locally influential are more 

effective immunization ambassadors 

than randomly selected people 

(Banerjee et al. 2019). 

In the US (France), randomization was 

done at the county (postal code and EPCI) 

level and stratified by state (region), 

political leaning (population) and baseline 

vaccination rates (idem). 1,397 counties 

were randomized in the US experiment, 

 

1
 Due to a payment problem with the Facebook ad credits, ads were 

offline from February 18th-28th and from March 9th-13th. 
2 The average Facebook video in December and January 2021 

received 3-second views from 40-45% of users according to 

and 1,030 EPCI and 251 postal codes were 

included in France. 

B. Implementation & Take-up 

The Facebook campaigns were implemented 

between December 22, 2021 and January 27, 

2022 in the US and February 3rd, 2022 – March 

17, 2022 for France1. The campaigns reached a 

very large audience: 17.8 million distinct users 

in the US and 11.5 million in France. 

Moreover, Facebook users did watch the 

videos served to them about vaccination: the 

fraction of 3-second and 50% plays (45-50% 

and 3-5% respectively for the US and 52% and 

9-10% respectively for France) indicate a large 

engagement with the material compared to 

industry standards for video ad campaigns2. 

These watch rates are also higher than those in 

the Facebook campaigns which successfully 

discouraged people from traveling during 

Thanksgiving and Christmas (Breza et al. 

2021). However, the follow-through rates were 

low in both countries. In the US (France), only 

0.6% (1.4%) of users clicked on the ads to visit 

the study website. And only 5 (2) website 

visitors signed up to be a “vaccine ambassador” 

in the US (France). Thus, prima facie, there is 

https://www.socialstatus.io/insights/social-media-

benchmarks/facebook-video-view-rate-benchmark/ 



 

little evidence that the strategy was successful 

in motivating people to share resources or 

encourage others to get vaccinated.  

III. Analysis 

To estimate week-by-week effects of the US 

campaigns on new vaccinations in each county, 

we estimate the following regression: 

(1)    asinh(𝑦𝑖𝑡) = 

𝛴𝑡 𝛽1𝑡𝐷𝑖 ×𝑊𝑡 + 𝛴𝑡 𝛽2𝑡𝐹𝑖 ×𝑊𝑡 + 𝛴𝑡 𝛽3𝑡𝐺𝑖 ×𝑊𝑡 

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +𝑊𝑡 + 𝑆𝑡𝑟𝑎𝑡𝑎𝑖 +𝜀𝑖𝑡 

where 𝐷, 𝐹, 𝐺 are treatment indicators, 𝑊𝑡 

denotes week 𝑡 and 𝑦𝑖𝑡 is the number of new 

COVID-19 vaccinations in county 𝑖 during 

week 𝑡. In different specifications, 𝑦𝑖𝑡 is the 

first dose, second dose, booster shot, or a sum 

of all three. We use the hyperbolic sine 

transformation because outcome distributions 

are approximately log-normal, with some areas 

reporting zero new vaccinations in France. We 

also estimate log(𝑦𝑖𝑡 + 1), as well as negative 

binomial regressions in France. 

To analyze the France campaign, we run a 

similar regression, where 𝑡denotes two-week 

periods rather than a one-week period. This 

two-week aggregation is done to reduce the 

number of zeros in the outcome distribution3.  

 

3 Moving from a week-level aggregation to a two-weeks-level 

aggregation reduces the share of zeros from 30.6% to 20.6%, and it is 

further reduced to 15.2% when using a 3 weeks-level aggregation. The 

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 are area-level control variables 

that were LASSO-selected among a pool of 

demographic (US) or socio-economic (France) 

characteristics4. The selected controls include 

population, baseline vaccination rates, and 

urban/rural status or GOP win margin in the 

2020 presidential election (US). In addition to 

these week-by-week regressions, we also 

estimate specifications which aggregate weeks 

which occurred before, during, and after the 

campaigns (see Table 1 and Online Appendix 

II.B). All specifications point to a null effect of 

treatment. 

IV. Results 

A. Effects of the Interventions 

As shown in Online Appendix II.A, the 

randomization generally created comparable 

groups effectively. Figure 1 presents the main 

US results of weekly treatment effects on new 

first dose vaccinations. The coefficients are 

very small and significantly indistinguishable 

from zero in each of the Direct (2a), Friends 

(2b) or Gossips (2c) campaigns. The results are 

very similar for the France campaigns (see 

Supplementary Figures 2a-2b).  

Table 1 presents the impact of all three 

campaigns during and after the intervention 

results remain similar in each of these specifications and results are 

presented in Online Appendix II.C.  

4 US: ACS 2019 data & France: INSEE data. 



period in the US. The estimated coefficient of 

the Direct campaign is -0.023 (SE 0.040 95% 

CI -0.10 +0.055) during and -0.017 (SE 0.043, 

95% CI -0.10 +0.067) after the campaign. 

Since these are in percentage terms, we can rule 

out very small impacts: if the campaign had 

increased the number of vaccinations given 

during the intervention period by 5.5% in every 

county, then the change in county-level 

vaccination rates would have increased by 

0.13pp on average (on a basis of +2.34pp, 

experienced by the control group over the 

treatment period). The same logic applied to 

the Friends and Gossips campaigns bounds 

their impact at 0.16pp and 0.08pp respectively. 

As shown by the estimates in Online Appendix 

Supplementary Table 3, we can also rule out 

similarly small effects in France (0.02pp for 

both the Direct and Friends campaigns). 

Our ability to rule out such small effects 

despite the large engagement on Facebook 

relative to industry standards provides strong 

evidence in favor of a null effect. It is not that 

people did not watch the vaccination-related 

content. Rather, they chose not to follow up on 

the content.  

In our Online Appendix II.B and II.C, we 

show robustness of this null effect to 1) 

considering second doses, boosters or any 

vaccine (US), 2) interactions with urban/rural 

status, political leaning or baseline vaccination 

rates, 3) quantile regressions, 4) using a three-

week aggregation for France, 5) using a 

negative binomial specification for France, 6) 

reweighting pre-trends, and 7) pooling together 

the Friends and Gossips campaigns.  

V. Discussion 

Neither a direct outreach campaign by 

doctors, nor the two campaigns to activate local 

social networks, were effective in increasing 

COVID-19 vaccinations during the winter of 

2021-2022 at the height of the Omicron wave.  

One possible explanation is that opinions about 

the vaccines were already firmly held by most 

people, and few people remained who could be 

nudged. In France, an additional factor is that 

strong incentives to get vaccinated were 

introduced during the summer of 2021, making 

life very difficult for unvaccinated people. 

Thus, despite new studies on the effectiveness 

of vaccination and boosters, vaccine 

“hesitancy” had vanished: there were only the 

vaccinated and the vaccine resistant. It likely 

did not help that people’s opinions may have 

become more firmly entrenched as COVID-19 

vaccines became more politicized over the 

course of 2020-2021. Lastly, people’s 

calculations of marginal benefits to marginal 

costs may have shifted as Omicron became the 

prevalent variant; Omicron appears to be less 

likely to result in hospitalization than the Delta 



 

variant, and also seems to be able to evade 

vaccines more easily for infection (Sheikh et al. 

2022). These results suggest that different 

strategies need to be mobilized for vaccination 

rates to progress in places where they remain 

low. 
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Figures and Tables 

Panel A: 

 

Panel B: 

 

Panel C: 

 

FIGURE 1: WEEK-BY-WEEK IMPACT OF THE US CAMPAIGNS ON 1ST DOSE 

VACCINATION  

Note: This figure presents the estimated coefficients 𝛽1,𝑡 (panel A), 𝛽2,𝑡  
(panel B) and 𝛽3,𝑡 (panel C) from Equation (1) for the US with 95% 

confidence intervals, using the number of first dose vaccinations in a 

week as the outcome variable. The red dotted vertical lines indicate the 

beginning and the end of the campaign. The regression includes week 
and strata fixed effects, as well as LASSO-selected controls from a 

pool of county-level demographics. Standard errors have been 

clustered at the county level.  

 

 
TABLE 1: EFFECTS OF FACEBOOK CAMPAIGNS ON NEW COVID-19 DOSE 1 

VACCINATIONS, US 

 

Note: This table shows the effect of the campaigns on the inverse 
hyperbolic sine (Column 1) or logarithm (Column 2) of new weekly 

first doses. Standard errors are reported in parentheses and we provide 

standard p-values as well as p-values from randomization inference. 

Regressions include week and strata fixed effects, as well as LASSO-

selected controls from a pool of county-level characteristics. Standard 
errors are clustered at the county level. The relevant regression is 

provided as Equation (2) in Online Appendix II.B. 
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ONLINE APPENDIX 

 

The impact of large-scale social media advertising campaigns on  

COVID-19 vaccination: Evidence from two randomized controlled trials 

By LISA HO, EMILY BREZA, ABHIJIT BANERJEE, ARUN G. CHANDRASEKHAR, FATIMA C. 

STANFORD, RENATO FIOR, PAUL GOLDSMITH-PINKHAM, KELLY HOLLAND, EMILY HOPPE, LOUIS-

MAËL JEAN, LUCY OGBU-NWOBODO, BENJAMIN A. OLKEN, CARLOS TORRES, PIERRE-LUC 

VAUTREY, ERICA WARNER, ESTHER DUFLO AND MARCELLA ALSAN 

 

I. Supplementary Information on the Intervention 

A. Treatments 

The treatments were all initiated through Facebook platforms. In the US, the videos featured 

doctors and nurses from Massachusetts General Hospital (MGH), Harvard Kennedy School 

(HKS), Johns Hopkins School of Nursing, Harvard Medical School, Lynn Community Health 

Center, St. Anthony North Family Medicine, and McGovern Medical School. The US ads were 

sent from the Facebook group we created for our previous study, Doctors for Coronavirus 

Prevention (Breza et al. 2021). In France, the videos featured doctors and nurses from “Assistance 

Publique – Hôpitaux de Paris” (APHP). The France ads were associated with the project Facebook 

page titled “Vidéos Réalisées par des Médecins.” All of the videos used in the campaigns can be 

found at https://www.doctorsforcovidprevention.org (US) and https://vaccin-action.org/  (France). 

 

The ads were all targeted to Facebook users aged 18 and older. Like for any Facebook ad, 

individuals could choose whether or not to watch the video and could close the ad at any time. If 

individuals wished, they could also share any of the content with others. We provide additional 

details on each treatment group below: 

 

  

https://www.doctorsforcovidprevention.org/
https://vaccin-action.org/


 

Control group: Facebook users in these areas received no messages from the study.  

 

Treatment Group 1 ("Direct" messaging): The videos about COVID-19 vaccination were 

directly served as ads to Facebook users. The scripts for the videos are below. 

• Question: what are the mRNA vaccines made of?  

The key ingredient in the Pfizer and Moderna vaccines is the mRNA that teaches our bodies 

to make a harmless piece of protein that is found in the virus that causes COVID-19.  This 

is how our bodies learn to protect us.  The other ingredients are commonly used in foods, 

medications and other vaccines.  These include fats, acids, sugars, and salts to help 

stabilize the vaccine and balance the acidity. None of the approved COVID-19 vaccines 

contain eggs, latex or heavy metals.  

• Question: Do the mRNA vaccines contain the virus that causes Covid-19?  

The “m” in mRNA stands for messenger. The mRNA messages tell our bodies to make 

harmless pieces of protein, which our immune system reacts to and makes antibodies to 

get rid of. So, the vaccines do not contain the actual virus; they simply contain messenger 

mRNA. 

• Question: Do the mRNA vaccines change my DNA? 

The “m” in mRNA stands for messenger. The mRNA messages tell our bodies to make 

harmless pieces of protein, which our immune system reacts to and makes antibodies to 

get rid of. So, the mRNA vaccines never interact with our DNA.  The vaccine never goes 

into the nucleus of our cells, where the DNA is kept.  Our bodies break down and get rid 

of the mRNA from the vaccine as soon as it delivers its instructions. 

• Question: Can the COVID vaccine cause COVID or debilitating side effects?  

The vaccine cannot cause COVID. Some people get side effects that make it hard to go to 

work for a day or two, like a mild flu, but the disruption from actually getting COVID is 

much worse. 

• Question: What kind of side effects should I expect?  

Some people experience side effects in the few days following the shot.  This can include a 

sore arm, headaches or flu-like symptoms, especially after the second dose. Others 

experience no side effects at all. As with any vaccination, serious side effects are extremely 

rare. Approximately 200 million people have been vaccinated in the US, and the CDC has 



not detected any long-term side effects. In contrast, we know that Covid-19 can cause long-

lasting symptoms. 

• Question: I’m young and healthy, why do I need to get the vaccine?  

We are seeing rising cases due to new variants. Even young and healthy people are coming 

into the hospital with severe symptoms. When you are vaccinated, you are much less likely 

to be hospitalized or die from Covid-19. You’re also less likely to have long-term effects 

from COVID.  

• Question: Why should I get vaccinated if it’s still possible to get COVID-19?  

Vaccines make the disease much less severe for you. Even if you get covid after being 

vaccinated, having the vaccine means that you are less likely to have a severe case. Your 

symptoms will be milder, and you will be much less likely to be hospitalized or die. 

• Question: Have the vaccines been approved by the FDA?  

The Pfizer vaccine received full FDA approval. All three vaccines approved for use in the 

US have undergone rigorous testing and have been shown to be safe and effective. Before 

being authorized for widespread use, each vaccine was tested in clinical trials with tens of 

thousands of participants. Now, over 350 million doses have been given in the US, and the 

vaccines continue to be closely monitored. 

• Question: Does the vaccine reduce pregnancy rates? 

The rates of pregnancy are the same for vaccinated and unvaccinated people, and there 

has been no difference in the rates of miscarriage among vaccinated and unvaccinated 

people 

• Question: Should I get the vaccine if I’m pregnant or planning to get pregnant? 

COVID-19 can cause severe complications if you are pregnant.  Staying healthy is the best 

way to prevent these complications, so get vaccinated to keep you and your baby safe. 

Vaccinated people also pass antibodies to their babies. 

• Question: Why does the vaccine protect me even if I was previously infected?  

You can and should get the vaccine even if you already had COVID.  The vaccine provides 

more protection than ‘natural immunity’ and especially with new variants, additional 

protection is needed. If you received monoclonal antibodies as treatment for COVID from 

your doctor, you should wait three months before getting vaccinated. Otherwise, you can 

get the vaccine as soon as you are out of isolation.  



 

• Question: Was the vaccine rushed?  

Scientists were working on the mRNA vaccine technology used in the Pfizer and Moderna 

shots for decades. When COVID hit, they were able to use what they had already learned 

to develop the Covid vaccine. The authorization was moved to the front of the line ahead 

of other drugs, and lots of people were freed up from other projects just to focus on Covid.  

• Question: Does ivermectin prevent or treat Covid-19? 

Ivermectin has not been proven to prevent or treat COVID-19, and taking Ivermectin can 

be harmful to you. If you take Ivermectin without a medical indication, you are at risk for 

potentially dangerous side effects, including vomiting, diarrhea, headache, low blood 

pressure, seizures, decreased alertness, and coma. The best way to protect yourself against 

COVID is to get vaccinated and continue precautions.  

• Question: Will I have to miss school or work to get the vaccine? 

There are plenty of vaccine doses all around the country, so you should not have to wait in 

long lines to get the vaccine, and they are available at many locations 7 days per week. If 

you do have to miss work to get the vaccine, many employers and states are providing paid 

time off. 

• Question: Why should I get vaccinated? (3 possible responses) 

- If enough of us get vaccinated, we can get back to normal. We know that the vaccines keep 

people out of the hospital and protect our communities. 

- If you and your family and friends are vaccinated, it will be safer for you to gather 

anywhere, anytime you want. We know that the vaccines can help keep people out of the 

hospital and protect you and your family. 

- If enough of us get vaccinated, our kids will be able to go to school safely. The vaccines 

protect children who are too young to get vaccinated.   

• Question: Why do my children need the vaccine? 

We have been seeing more kids and teens getting sick with COVID as new variants have 

emerged.  The good news is that everybody age 5 and over is eligible for a vaccine, and it 

has been shown to be safe and effective. Getting your older children vaccinated will also 

protect children who are too young to be vaccinated. 

 

 



• Question: Why should I get a Covid-19 booster? 

Everyone 18 and older should get a booster shot to renew their protection against Covid-

19. If you were already vaccinated, you are still less likely to get severely ill from Covid-

19 than someone who has never been vaccinated, but the booster will renew this protection 

and help stop the spread of Covid-19. 

All videos concluded with “My name is [NAME], and I am a [HEALTHCARE ROLE] at 

[INSTITUTION]. Each vaccination makes all of us safer. Get your vaccine today.” 

 

Treatment Group 2 ("Friends" messaging): The Facebook ad campaign included videos 

encouraging viewers to help spread the word about vaccination to their friends (see script below):  

• Help beat COVID-19. Encourage your friends to get vaccinated! Friends are the best way 

to convince friends that widespread COVID-19 vaccination is the key to protect ourselves 

and resume our normal lives. If you want to be part of this movement, click to visit our 

website. My name is [NAME], and I am a [HEALTHCARE ROLE] at [INSTITUTION]. 

Each vaccination makes all of us safer. Get your vaccine today. 

These ads were disseminated in a similar manner to the content in T1. Individuals were able to 

easily share the ad with others, and those interested in learning more could click through a link in 

the ad to the study website, where they could watch other videos about vaccination, share these 

videos with friends, and sign up to be a vaccine ambassador.  

 

Treatment Group 3 (US only) (“Gossips” messaging): Facebook users received ads which 

encouraged them to ask their most influential friends to encourage their friends to get vaccinated 

(see script below): 

• Help beat COVID-19. Encourage your friends to get vaccinated! Do you know people who 

everyone listens to and want to help as well?  Friends are the best way to convince friends 

that widespread COVID-19 vaccination is the key to protect ourselves and resume our 

normal lives. If you want to be part of this movement, click to visit our website. Most 

importantly, share this post with your friends who reach and motivate the most people. My 

name is [NAME], and I am a [HEALTHCARE ROLE] at [INSTITUTION]. Each 

vaccination makes all of us safer. Get your vaccine today. 

 



 

B. Sample population, Randomization & Stratification 

 

In the US, the experimental sample includes all states where less than 60% of the total population 

had received a first dose of COVID-19 vaccine by October 21, 2021. There are 1402 counties in 

the 19 states satisfying those criteria (Alabama, Alaska, Arkansas, Georgia, Idaho, Iowa, Indiana, 

Louisiana, Michigan, Mississippi, Missouri, Montana, North Dakota, Ohio, Oklahoma, South 

Carolina, Tennessee, West Virginia, Wyoming). Excluding the five counties with missing data, 

1,397 counties were randomized as part of the experiment. 

 

Randomization was conducted at the county level (see Supplementary Figure 1a). County-level 

randomization was stratified by three characteristics: 1) state, 2) political leaning (according to 

2020 election results), and 3) baseline vaccination rates. For political leaning, counties were 

divided into below and above median GOP vote in the 2020 presidential election. For baseline 

vaccination rates, counties were divided into above and below median percentage of the population 

that had received the 1st dose of Covid-19 vaccine. After stratifying on these three variables, strata 

were adjusted so that no stratum was smaller than 9 counties. Strata with fewer than nine counties 

were dissolved by baseline percentage of population having a first dose of vaccine. For the three 

states (South Carolina, Michigan, and Wyoming) where this does not result in strata that have at 

least nine counties, we dissolve instead by baseline GOP vote share. In total, this left us with 47 

strata. However, county-level GOP votes were not available for Alaska, and so this stratification 

variable was used for the other 18 states in the sample only. 

 

Out of the 1,397 counties which fit the eligibility criteria for the experiment, we assigned 468 

counties to the control group, 310 counties to T1 ("Direct" messaging) treatment, 309 counties to 

T2 ("Friends" messaging), and 310 counties to T3 ("Gossips" messaging).  However, after 

examining the reported vaccination counts in January 2022, we found that the vaccination counts 

in Georgia were not reliable, as vaccination rates as large as 25-30% of the counties’ populations 

were reported in a single week, and so Georgia is excluded from the results presented in the paper. 

This results in 1,213 total counties in the experiment, of which 407 are in the control group, 269 

in the Direct group, 268 in the Friends group, and 269 in the Gossips group. 

 



In France, the unit of randomization is postal codes in Lyon/Paris/Marseille, and “Etablissement 

public de cooperation intercommunale” (EPCI - a federation of municipalities) in the rest of 

mainland France (Supplementary Figure 1b). The inclusion criteria for the study was: areas where 

below 80% of people were without the first dose of vaccine as of November 2021, and where the 

data were available on first vaccination doses. Under these criteria, the experimental sample 

includes 1,030 EPCI and 251 postal codes in France.  

 

Randomization was stratified by three characteristics: 1) region or city, 2) above/below median 

baseline 1st dose, and 3) above/below median population. For baseline vaccination rates, areas 

were divided into above and below median percentage of the population that had received the first 

dose of COVID-19 vaccine. In total, this left us with 44 strata for the EPCI and 12 strata for the 

postal codes in Lyon/Marseille/Paris. Out of the 1,030 EPCI which fit the eligibility criteria for 

the experiment, we assigned 344 EPCIs to the control group, 343 EPCIs to T1 ("Direct" messaging 

treatment), and 343 EPCIs to T2 ("Friends" messaging treatment). Out of the 251 postal codes in 

Lyon/Marseille/Paris which fit the eligibility criteria for the experiment, we assigned 83 postal 

codes to the control group and 84 postal codes each to the Direct and Friends groups. 

  



 

Supplementary Figure 1a: United States Randomization 

 

 

 

  

1,402 Counties 

19 states with < 60% of the total population

having received a first Covid-19 dose by
October 21,2021

1,213 counties 

(1242 with AK) 

Stratification:

1. State

2. Political leaning (below/above median GOP vote in 2016)
3. Baseline vaccination (below/above median % pop with first dose)

Exclusion (pre-randomization): 4 counties with missing data.

Exclusion (some specifications): 29 counties in Alaska (no GOP votes).
Exclusion (post-randomization): 156 counties in Georgia (non-reliable

vaccination counts).

CONTROL 

407 counties 

(417 with AK)

T1: DIRECT 

269 counties 

(275 with AK)

T2: FRIENDS 

268 counties 

(274 with AK) 

T3: GOSSIPS 

269 counties 

(276 with AK)



Supplementary Figure 1b: France Randomization 

 

 

 



 

II. Supplementary Results & Robustness Checks 

The analysis was pre-registered in the AEA RCT Registry, with unique identification numbers 

AEARCTR-0008711 (United States) and AEARCTR-0008902 (France). 

 

A. Randomization Check 

 

Baseline characteristics by treatment group are presented in Supplementary Table 1 for the 

United States and Supplementary Tables 2a-2b for France and generally demonstrate the 

effectiveness of our randomization. Just before the intervention began on December 21st 2021, the 

average rates of first dose vaccination were approximately 50% across counties in the experiment 

(and 45% for complete vaccination rates). The counties in the experiment were mostly non-metro 

areas; approximately 1 in 3 counties in the experiment was classified as urban. Overall, the 

counties in the experiment voted for Donald Trump by a wide margin in 2020. The percentage of 

voters favoring Trump was approximately 68% in the study counties. On average, the counties in 

the Gossips groups have a larger population (74,617 people on average), as compared to between 

55,000-60,000 people on average in Control, Direct, and Friends group counties. We control for 

population in all of our regressions. 

In France, the average rates of first dose vaccination were higher before the experiment began. 

Just before the campaigns, the average first dose vaccination rate at the end of January 2022 was 

approximately 76% in EPCIs (75% for completed vaccination or reported recovery from COVID-

19)1. In the postal code sample, vaccination rates were slightly lower, with an average first dose 

vaccination rate of 71% (70% for completed vaccination or first dose with reported recovery). 

EPCI units had populations ranging from 43,797 people on average (Control group) to 55,264 

people on average (Direct group), with the Friends group in between (48,378). The difference 

between Control and Direct group average populations is significant at the 10% level. Postal code 

units in the control and treatment groups have populations between 25,000 - 30,000 people and 

are not significantly different between groups. Again, we control for population in our regressions. 

 

 

1 At the time, the French administration considered people with a first dose of vaccine who were recently infected 

by COVID-19 to be “fully vaccinated”. 



Supplementary Table 1: Baseline Characteristics by Treatment Group (US, Counties) 

 

Note: In this table, columns (1), (2), (3), and (4) show the means and standard errors of county-level characteristics of the treatment 

groups for the US.  

 

Suppl. Table 2a: Baseline Characteristics by Treatment Group (France, Postal Codes) 

 

Note: In this table, columns (1), (2) and (3) show the means and standard errors of postal-code-level characteristics of the treatment 

groups for France. 

 

 

  



 

Supplementary Table 2b: Baseline Characteristics by Treatment Group (France, EPCI) 

 

Note: In this table, columns (1), (2) and (3) show the means and standard errors of EPCI-level characteristics of the treatment groups 

for France.  

 

B. Supplementary Results on the Effects of the Interventions 

 

Aggregated weeks - In addition to the week-by-week regressions presented in Section III, we 

also estimate specifications which aggregate weeks which occurred before, during, and after the 

campaigns. The estimates from these aggregated time period regressions are presented in Table 1 

(United States) and Supplementary Table 3 (France) where we report the coefficients from the 

following regression: 

(2)   asinh(𝑦𝑖𝑡) = 

𝛽0,𝐷𝐷𝑖𝑟𝑒𝑐𝑡𝑖 + 𝛽1,𝑑𝑢𝑟𝑖𝑛𝑔𝐷𝑖𝑟𝑒𝑐𝑡𝑖 × 𝐷𝑢𝑟𝑖𝑛𝑔𝑡 + 𝛽1,𝑝𝑜𝑠𝑡𝐷𝑖𝑟𝑒𝑐𝑡𝑖 × 𝑃𝑜𝑠𝑡𝑡 + 

𝛽0,𝐹𝐹𝑟𝑖𝑒𝑛𝑑𝑠𝑖 + 𝛽2,𝑑𝑢𝑟𝑖𝑛𝑔𝐹𝑟𝑖𝑒𝑛𝑑𝑠𝑖 × 𝐷𝑢𝑟𝑖𝑛𝑔𝑡 + 𝛽2,𝑝𝑜𝑠𝑡𝐹𝑟𝑖𝑒𝑛𝑑𝑠𝑖 × 𝑃𝑜𝑠𝑡𝑡 + 

𝛽0,𝐺𝐺𝑜𝑠𝑠𝑖𝑝𝑠𝑖 + 𝛽3,𝑑𝑢𝑟𝑖𝑛𝑔𝐺𝑜𝑠𝑠𝑖𝑝𝑠𝑖 × 𝐷𝑢𝑟𝑖𝑛𝑔𝑡 + 𝛽3,𝑝𝑜𝑠𝑡𝐺𝑜𝑠𝑠𝑖𝑝𝑠𝑖 × 𝑃𝑜𝑠𝑡𝑡 + 

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +𝑊𝑡 + 𝑆𝑡𝑟𝑎𝑡𝑎𝑖+𝜀𝑖𝑡 

 

France results– In Supplementary Figures 2a and 2b and Supplementary Table 3 we show week-

by-week and pooled results from estimating equation (1) and equation (2) for France. Here again, 

we see no impacts either of the Direct campaign (Supplementary Figure 2a) or the Friends 

campaign (Supplementary Figure 2b). Most coefficients are relatively small and close to zero.  

In Supplementary Table 3, we present results from the pooled time period regression in France. 

We can rule out effect sizes smaller than a 1pp increase in vaccination rates relative to the control 



group.  We find that during the campaign, the estimated coefficient of the Direct campaign is 0.013 

(SE 0.032 95% CI -0.050 +0.076) and -0.038 (SE 0.048, 95% CI -0.132 +0.056) after the 

campaign. These are very small, and we can reject an increase in the number of immunizations 

given of 7.6% during and 5.6% after. For example, if the campaign had increased the number of 

vaccinations given during the intervention period by 7.6% in every area, then that would have 

increased the change in EPCI and postal code vaccination rates during the treatment period by 

0.021pp on average (on a base of 0.27pp increase for the control group over the treatment period). 

In other words, a positive effect of 7.6% in each area would have resulted in an EPCI and postal 

code vaccination rates of 75.62% on average at the end of the intervention, as compared to the 

control group mean of 75.60% at the end of the intervention period.  The coefficients for the 

Friends campaign are 0.005 during the campaign (SE 0.033, 95% CI -0.060 +0.070) and 0.047 (SE 

0.048, 95% CI -0.047 +0.14) after the campaign. As in the Direct campaign, the point estimates 

are small and insignificant. We can reject an increase in the number of immunizations given by 

7.0% during the campaign and 14% after the campaign. Using similar logic, this bounds the 

positive impact at an average increase of the change in EPCI and postal code vaccination rates 

during the treatment period by 0.019 pp on a base of 0.27 pp. This change would have resulted in 

a vaccination rate of 75.62% at the end of the intervention, again compared to 75.60% in the 

absence of treatment. 

 

 

  



 

Supplementary Table 3: Effects of Facebook campaigns on new COVID-19 dose 1 

vaccinations, France 

 

 

Note: This table presents the result of estimating Equation (2) for France. Only the 𝛽1 and 𝛽2 coefficients are reported and show the effect of the 

campaigns on the inverse hyperbolic sine (Column 1) or logarithm (Column 2) of new first doses within two weeks. Standard errors are reported 
in parentheses and we provide standard p-values and p-values from randomization inference of the estimated coefficients below. Regressions 

include week and region fixed effects, as well as LASSO-selected controls including population and baseline vaccination rates. Standard errors 

have been clustered at the EPCI or postal code level. 

 

  



Supplementary Figure 2a: Two-week-by-two-week impact of the Direct campaign on first 

vaccination, France 

  

Notes: This figure presents the estimated coefficients 𝛽1,𝑡 in Equation (1) for France along with 95% confidence intervals, using the 

number of first dose vaccinations within two weeks as the outcome variable. The red dotted vertical lines indicate the beginning and the 

end of the campaign. The regression includes week and strata fixed effects, as well as LASSO-selected controls including population 

and baseline vaccination rates. Standard errors have been clustered at the EPCI or postal code level. 

 

Supplementary Figure 2b:  Two-week-by-two-week impact of the Friends campaign on first 

vaccination, France 

 

Notes: This figure presents the estimated coefficients 𝛽2,𝑡 in Equation (1) for France along with 95% confidence intervals, using the number of first 

dose vaccinations within two weeks as the outcome variable. The red dotted vertical lines indicate the beginning and the end of the campaign. The 

regression includes week and strata fixed effects, as well as LASSO-selected controls including population and baseline vaccination rates. Standard 

errors have been clustered at the EPCI or postal code level. 

  



 

US results on completed vaccinations, boosters, and any doses– In Supplementary Tables 4 

and 5, we demonstrate that the treatments still have a null effect when using new completed 

vaccinations or new booster shots as the outcome variables. In the US, no intervention was 

successful at boosting any of these vaccination measures. Note that for France, booster shots are 

not available at our level of granularity for the considered time period and completed 

vaccinations would give us flawed information: at the time, the French administration considered 

people with a first dose of vaccine who were recently infected by COVID-19 to be fully 

vaccinated. 

 

Supplementary Table 4: Effects of Facebook campaigns on new COVID-19 completed 

vaccinations, USA 

 

Note: This table presents the result of the estimation of Equation (2) for the US. The 𝛽1, 𝛽2 and 𝛽3 are reported and show the effects of 
the campaigns on the inverse hyperbolic sine (Column 1) or the logarithm (Column 2) of the number of new completed vaccinations 

within a week. Standard errors of the estimated coefficients are reported in parentheses. Regressions include week and strata fixed 

effects, as well as LASSO-selected controls, from a pool of county-level characteristics. Standard errors have been clustered at the 

county level. 

 

  



Supplementary Table 5: Effects of Facebook campaigns on new COVID-19 booster 

vaccinations, USA 

 

Note: This table presents the result of the estimation of Equation (2) for the US with booster shots as the outcome variable. Because 

booster shot data only became available during the campaign, we drop the interactions with “Pre” and “During” from the equation. Only 

the 𝛽1, 𝛽2 and 𝛽3 coefficients are reported and show the effects of the campaigns on the inverse hyperbolic sine (Column 1) or the 

logarithm (Column 2) of the number of new booster vaccinations within a week. Standard errors of the estimated coefficients are reported 

in parentheses. Regressions include week and strata fixed effects, as well as LASSO-selected controls from a pool of county-level 

demographics. Standard errors have been clustered at the county level. 

 

US heterogeneity analysis– In the US, we pre-registered studying heterogeneity by political 

leaning, urban/rural status, and prior immunization status. These results are presented in 

Supplementary Tables 6 & 7. We do not find any important differences by these characteristics2, 

although it is worth noting that nearly all of our sample was Republican-leaning, rural, and low 

immunization, so given how it was selected, these are gradations within this group. 

 

  

 

2
 Some interactions with the “Gossip” campaign have significant coefficients and would suggest a positive impact on any vaccines with a 

negative interaction on GOP win margin and urban status. Note however that the Gossip x post interaction vanishes in two of the three specifications 

and that, in light of all other results and the fact that we expect 5% of coefficients to be significant by chance at the 5% level, we do not think these 

results are likely to be real causal effects  



 

Supplementary Table 6: Heterogeneity Analysis (Booster shots), USA 

 

Note: This table presents the result of estimating three different regressions for the US to explore heterogeneous treatment effects by 

adding interactions with specific county-level characteristics. The number of new boosters in a week is used as outcome variable and 

only the “during” (26 Dec 2021 - 30 Jan 2022) and “post” (30 Jan 2022 - 20 Feb 2022) periods are used because no boosters were 

administered prior to the intervention. Column (1) presents a regression where treatment status is interacted with GOP Win margin in 
the 2020 elections. Column (2) includes the interaction with the status of the county of residence (urban or rural area). Finally, Column 

(3) includes the interaction with the initial rate of completed vaccination schemes. All regressions include week and strata fixed effects, 

as well as LASSO-selected controls from a pool of county-level demographics. Standard errors have been clustered at the county level. 

 

 

  



Supplementary Table 7: Heterogeneity Analysis (Any new vaccine), USA 

 

Note:  This table presents the result of the estimation of three different regressions for the US to explore heterogeneity patterns, by 

adding interactions with selected county-level characteristics. The number of any new vaccine dose is used as outcome variable. Column 

(1) presents a regression where the interaction with the 2020 election GOP Win-margin has been added. Column (2) includes the 
interaction with the status of the county of residence (urban or rural area). Finally, Column (3) includes the interaction with the initial 

rate of completed vaccination schemes. All regressions include week and strata fixed effects, as well as LASSO-selected controls from 

a pool of county-level demographics. Standard errors have been clustered at the county level. 



 

Quantile regression analysis– Finally, following our pre-analysis plan, we present below the 

results from running a quantile regression on new first doses in the US and in France. This is to 

alleviate the concern that the treatment effects might have been cancelling out each other if, say, 

the least vaccinated areas were positively affected by the campaign while the most vaccinated were 

negatively affected (“backfiring” effect). These are presented in Supplementary Figures 3a (US) 

and 3b (France) and demonstrate a null treatment effect along the entire distribution. 

 

Supplementary Figure 3a: Quantile Regression on 1st dose vaccinations, USA 

 

Notes: These figures present the results of the quantile regressions based on Equation (1) for the US, using the number of new first doses in a week 

as the outcome variable. The 95% confidence intervals are plotted. The standard quantiles are used (tau): 5%, 25%, 50%, 75%, and 95%. 
Regressions include week and strata fixed effects, as well as LASSO-selected controls, from a pool of county-level demographics. Standard errors 

have been clustered at the county level. 

 

  



Supplementary Figure 3b: Quantile Regression on 1st dose vaccinations, France 

 

 

Notes: These figures present the results of the quantile regressions based on Equation (1) for France, using the number of new first doses within a 

two-week period as the outcome variable. The 95% confidence intervals are plotted. For France, we use the following quantiles: 10%, 25%, 40%, 

60%, 75% and 95%. We use the 40th and 60th quantile instead of the median because of discontinuities in the outcome variable in the post period 
around the median, leading to highly imprecise estimates. Regressions include week and strata fixed effects, as well as population and baseline 

vaccination rates controls. Standard errors have been clustered at the EPCI or postal code level.  

 

C. Robustness checks 

Robustness to three-week aggregation– For France, vaccination counts are aggregated at the 

two-weeks level in Equation (1). This two-week aggregation is done to reduce the number of zeros 

in the outcome distribution: given the granularity and timeline of our intervention, a substantial 

fraction of units had zero new vaccinations reported in a given week, some of which resulted from 

the 10-cases reporting threshold the French administrative data imposes. Thus, moving from a 

week-level aggregation to a two-weeks-level aggregation reduces the share of zeros from 30.6% 

to 20.6%, and it is further reduced to 15.2% when using a 3-weeks-level aggregation. In 

Supplementary Figures 4a and 4b (below) we show that our results are robust to using a three-

week aggregation.  

Robustness to negative binomial specification– Because the new vaccination distribution in 

France is skewed towards 0, we also carry out a negative binomial specification, presented in 

Supplementary Figures 5a-5b, which again gives us similar results. We estimate the negative 

binomial regression using the R MASS package and include population, percentage of population 

with a first dose at baseline as well as week and strata fixed effects as control variables.  



 

Supplementary Figure 4a: Three-week-by-three-week impact of the Direct campaign on first 

vaccination, France 

 

Notes: This figure presents the estimated coefficients 𝛽1,𝑡 from Equation (1) for France along with 95% confidence intervals, using the number of 

first dose vaccinations within three weeks as the outcome variable.  The red dotted vertical lines indicate the beginning and the end of the campaign. 
The regression includes week and strata fixed effects, as well as LASSO-selected controls including population and baseline vaccination rates. 

Standard errors have been clustered at the EPCI or postal code level. 

 

Supplementary Figure 4b: Three-week-by-three-week impact of the Friends campaign on 

first vaccination, France 

 

 

Notes: This figure presents the estimated coefficients 𝛽2,𝑡 from Equation (1) for France along with 95% confidence intervals using the number of 

first dose vaccinations within three weeks as the outcome variable.  The red dotted vertical lines indicate the beginning and the end of the campaign. 

The regression includes week and strata fixed effects, as well as LASSO-selected controls including population and baseline vaccination rates. 
Standard errors have been clustered at the EPCI or postal code level. 

 



Supplementary Figure 5a: Two-week-by-two-week impact of the Direct campaign on first 

vaccination, France (negative binomial regression) 

 

Notes: This figure presents the estimated coefficients 𝛽1,𝑡 from Equation (1) with a negative binomial regression for France along with 95% 

confidence intervals using the number of first dose vaccinations within two weeks as the outcome variable. The red dotted vertical lines indicate 

the beginning and the end of the campaign. The regression includes week and strata fixed effects, as well as LASSO-selected controls including 

population and baseline vaccination rates. Standard errors have been clustered at the EPCI or postal code level. 

 

Supplementary Figure 5b: Two-week-by-two-week impact of the Friends campaign on first 

vaccination, France (negative binomial regression) 

 

 

Notes: This figure presents the estimated coefficients 𝛽2,𝑡 from Equation (1) with a negative binomial regression for France along with 95% 

confidence intervals using the number of first dose vaccinations within two weeks as the outcome variable. The red dotted vertical lines indicate 

the beginning and the end of the campaign. The regression includes week and strata fixed effects, as well as LASSO-selected controls including 

population and baseline vaccination rates. Standard errors have been clustered at the EPCI or postal code level. 

 



 

Robustness to pre-trend reweighting– In Figure 1 from the main paper, estimated coefficients 

from before the intervention are mostly negative, and one could be worried that this pre-trend 

imbalance is causing the null result that otherwise would have been positive. To alleviate this 

concern, we present in Supplementary Figure 6a-c the weekly treatment effect of the campaigns 

again, where we reweight pre-trend imbalances using entropy weighting (Hainmuller 2012). 

Weights are calibrated to match pre-intervention periods across groups and then entered in a 

weighted regression to estimate week-by-week treatment effects as in Equation (1). Results are 

robust to this reweighting. 

 

Supplementary Figure 6a: Week-by-week impact of the Direct campaigns on first 

vaccination with entropy weighting, USA  

 

 

Notes: This figure presents the estimated coefficients 𝛽1,𝑡 from Equation (1) for the US along with 95% confidence intervals using the number of 

new first doses in a week as the outcome variable. The regression includes entropy weights calibrated to match the Direct and Control groups on 

county-level characteristics (population, urban/rural status, political leaning, baseline vaccination rates) and pre-intervention vaccination counts. 

The red dotted vertical lines indicate the beginning and the end of the campaign. The regression includes week and strata fixed effects, as well as 

LASSO-selected controls from a pool of county-level demographics. Standard errors are clustered at the county level. 

 

 

 

 

 

 



Supplementary Figure 6b: Week-by-week impact of the Friends campaigns on first 

vaccination with entropy weighting, USA  

 

Notes: This figure presents the estimated coefficients 𝛽2,𝑡 in Equation (1) for the US along with 95% confidence intervals using the number first 

doses in a week as the outcome variable. The regression includes entropy weights calibrated to match the Friends and Control groups on county-
level characteristics (population, urban/rural status, political leaning, baseline vaccination rates) and pre-intervention vaccination counts. The red 

dotted vertical lines indicate the beginning and the end of the campaign. The regression includes week and strata fixed effects, as well as LASSO-

selected controls from a pool of county-level demographics. Standard errors have been clustered at the county level. 

 

Supplementary Figure 6c: Week-by-week impact of the Gossips campaigns on first 

vaccination with entropy weighting, USA  

 

Notes: This figure presents the estimated coefficients 𝛽3,𝑡 in Equation (1) for the US along with 95% confidence intervals using the number of first 

doses in a week as the outcome variable. The regression includes entropy weights calibrated to match the Gossips and Control groups on county-

level characteristics (population, urban/rural status, political leaning, baseline vaccination rates) and pre-intervention vaccination counts. The red 
dotted vertical lines indicate the beginning and the end of the campaign. The regression includes week and strata fixed effects, as well as LASSO-

selected controls from a pool of county-level demographics. Standard errors have been clustered at the county level. 



 

Robustness to inclusion of Alaska– In the US, county-level GOP votes were not available for 

Alaska. In Supplementary Table 8a, we exclude GOP vote shares in our control variables and 

demonstrate that results are robust to this inclusion of Alaska. 

 

Supplementary Table 8a: Effects of Facebook campaigns on new COVID-19 dose 1 

vaccinations, USA (with Alaska) 

 

 

Note: This table presents the effects of the campaigns on the inverse hyperbolic sine (Column 1) or the logarithm (Column 2) of the 

number of new first doses in a week. Standard errors are reported in parentheses. Regressions include week and strata fixed effects, as 

well as LASSO-selected controls, from a pool of county-level demographics, but exclude GOP win margin in order to include Alaska. 

Standard errors have been clustered at the county level. 

  



Robustness to inclusion of geographic units without socioeconomic control variables– In 

France, socioeconomic control variables were not available for 4 EPCIs and 5 postal codes. In 

Supplementary Table 8b, we exclude these socioeconomic controls and demonstrate that results 

are robust to the inclusion of these EPCIs/postal codes. 

 

Supplementary Table 8b: Effects of Facebook campaigns on new COVID-19 dose 1 

vaccinations, France (with EPCIs/postal codes missing socioeconomic data) 

 

Note: This table presents the effects of the campaigns on the inverse hyperbolic sine (Column 1) or the logarithm (Column 2) of the 

number of new first doses in a two-week period. Standard errors are reported in parentheses. Regressions include week and strata fixed 

effects, as well as LASSO-selected controls (excluding socioeconomic variables to include the EPCIs/postal codes with missing data in 
the regressions). Standard errors have been clustered at the EPCI or postal code level. 

 

 

 

  



 

     Robustness to pooling Friends and Gossips– Both “Friends” and “Gossips” campaigns aimed 

to leverage social networks in order to boost vaccination. To increase power to detect potentially 

small treatment effects, we present in Supplementary Figure 7 the results when pooling together 

the two campaigns (on any vaccine - US only). The findings still suggest a null effect. 

 

Supplementary Figure 7: Week-by-week impact of the Friends and Gossips campaigns 

(pooled) on any vaccination, USA 

 

 

Notes: This Figure presents the estimated Networks coefficients of a regression similar to Equation (1) for the US, where Friends and Gossips have 

been pooled in one treatment group (called “Networks”). The number of any new vaccine dose - either first, second or booster dose - in a week is 

used as the outcome variable. The 95% confidence intervals are plotted. The red dotted vertical lines indicate the beginning and the end of the 

campaign. The regression includes week and strata fixed effects, as well as LASSO-selected controls, from a pool of county-level demographics. 
Standard errors have been clustered at the county level. 
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