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Abstract

Recent studies have been analyzing and measuring the efficacy of the use of financial
incentives to increase the Covid-19 vaccine uptake. To the best of our knowledge, this
paper is the only study available in the literature that aims to measure the effect of financial
incentives on vaccine rates among children. This paper explores the effects of a specific
financial incentive on parents’ vaccination decisions for their children. Using data from
a regional practice, where students aged 12 and older received $50 gift cards per Covid-
19 vaccination dose, we use various methodologies (synthetic control, linear regression,
and difference-in-differences) to approximate the effects of financial incentives on vaccine
rates. Our analysis reveals that gift cards increase vaccination rates by 2.64—4.23 percent-
age points from a baseline rate of 38 percent, concluding that financial incentives, in con-
junction with other incentives and policies, can be considered to increase the rate of vac-
cines for 12- to 17-year-olds.

Keywords Covid-19 - Vaccine - Public health - Financial incentives - Synthetic control -
K-12 - Children

JEL Classification D78 - 112 - 118 - H75

Introduction

“All the same, when you see the misery it brings,
you’d need to be a madman, or a coward,

or stone blind, to give in tamely to the plague.”
— Albert Camus, The Plague (1947)

As the world enters the third year of the Covid-19 pandemic, the global death toll
impacted by Covid-19 nears 5.5 million. Even though the vaccines that are effective
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against the SARS-CoV-2 virus became publicly available in December 2020, as of
October 11, 2021, 11% of American adults have chosen to not receive the vaccine. This
percentage, which is commonly referred to as vaccine hesitancy, is higher for children.
18% of parents prefer not to have their 12—17-year-old children vaccined, (U.S. Census
Bureau 2021).

A recent poll by the Kaiser Family Foundation conducted in November 2021, shows
that 30% of parents state they will “definitely not” choose to vaccinate their 12- tol17-year
old children (Hamel et al., 2021). The poll also shows that 31% of parents of unvaccinated
children are anxious about having to take time off work, and 17% of parents express chal-
lenges in access (travel) to vaccination centers. These percentages are far higher for the
demographic categories of Black, Hispanic, and low-income parents.

Decision-makers have been seeking opportunities for incentives and interventions, such
as nudges, financial incentives, and government mandates to overcome these challenges
and increase vaccine uptake. In this paper, we focus on the impact of financial incentives,
whose effect on decision-making has been well documented in the literature (Carpenter &
Dolitka, 2017; Hammermann & Mohnen, 2014), regarding Covid-19 vaccine rates. Finan-
cial incentives were prevalent with the availability of the Covid-19 vaccine. Using a sur-
vey, Carpio et al. (2021) demonstrates that 14% of Americans are willing to get vaccinated
if they receive payment. However, utilizing financial incentives as means to boost vaccina-
tion rates is a controversial topic.

Many researchers claim that they find financial incentives ethical and useful. Some
researchers cite that incentives are utilized to compensate people as a means to overcome
vaccine-related barriers such as transportation costs and finding childcare (Persad & Ema-
nuel, 2021). Savulescu (2021) argues that incentives offset the risk people are taking for
the broader public good, herd immunity. Wong et al., (2022) also argue that small financial
incentives would benefit more people by offsetting their vaccination-related costs, such as
transportation and daycare. Other researchers argue that vaccination is a public duty and
thus incentives are “coercive” and a misuse of public resources, finding incentives morally
suspect (Pennings & Symons, 2021; Largent & Miller, 2021). Having analyzed 31 recent
studies, Khazanov et al., (2022) show that none of these 31 studies conclude that finan-
cial incentives negatively impact vaccine rates, and the majority of them demonstrate that
financial incentives have a positive impact on vaccine rates. They also mention that the
current range of financial incentives for Covid-19 vaccines is between $49 and $75 per per-
son. The studies analyzing financial incentives can broadly be categorized into two groups:
Randomized control trials (experiments) and quasi-experiments.

Randomized controlled trials (RCTs), which are the golden standard in causation stud-
ies, mostly conclude that financial incentives positively impact vaccine uptake. Using a
sample of 1000 Americans in December 2020, Robertson, Scheitrum, et al. (2021) vali-
date paying subjects $1000, $1500, or $2000 increases the vaccination uptake by 8 per-
centage points (p.p.). The incentive provided in this study is far higher than other studies.
Another study conducted in Sweden, compares three nudges with financial incentives and
concludes that a $24-equivalent payment increases vaccination rates by 4.2 p.p. at a 71.6%
baseline (Campos-Mercade et al., 2021). Gupta et al., (2022) compare a non-incentivized
8-day practice with an incentivized 8-day practice in a local hospital in India and demon-
strate that more vaccines were administered during the incentivized clinic period. Using
survey-based data, Carpio et al., (2021) also demonstrate that $100 incentives increase the
vaccination rates in companies by approximately 2%. Even though there is not an experi-
ment demonstrating that financial incentives negatively impact vaccine rates, a few argue
that the effect is null (see Jacobson et al., 2022).
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The results of quasi-experiments, which do not follow randomized assignments, such as
studies on lotteries, are mixed. Even though most of them conclude that financial incentives
positively impact vaccine rates, few of them state that the effect is null, and one concludes
a negative result. Ohio’s Vax-a-Million campaign is a heavily analyzed case among quasi-
experiments. While Barber and West (2022) show that the Vax-a-Million lottery increased
the vaccination share of the population by 1.5% (0.7 p.p.), Sehgal (2021) finds that the
effect is 0.98%. Mallow et al., (2022) demonstrate that Ohio’s lottery was much more effec-
tive in increasing the vaccine uptake in low-income counties than in high-income ones. A
nationwide analysis evaluating 12 statewide vaccination lotteries from a cost-benefit per-
spective finds that 10 of these lotteries result in an economically meaningful impact (Rob-
ertson, Schaefer, et al. 2021). A more comprehensive study analyzing 11 states implement-
ing a vaccine lottery and 28 states not implementing a lottery, Acharya and Dhakal (2021),
demonstrate that lotteries increase the vaccine rates by 2.1%.

Some quasi-experiment studies do not find convincing evidence that incentives increase
vaccine uptake. Walkey et al., (2021) conclude that the evidence does not support an
increase in the vaccination rate. In a more recent and comprehensive study, Thirumurthy
et al., (2022) analyze national trends in vaccination rates (24 states with incentive programs
and 26 states without incentive programs) and conclude that financial incentives, including
lotteries, do not increase vaccination rates. The only negative effect among quasi-exper-
iments is presented by Lang et al., (2022), who find a 1.3% decrease in the vaccination
rate in Ohio after the lottery was implemented. This result is insignificant confirming that
quasi-experiment research has not demonstrated a significant negative impact of financial
incentives on vaccination rates.

Few studies analyze the effect of mandates on vaccine uptake. For example, reviewing
data from four countries, Karaivanov et al., (2021) demonstrate that government-mandated
proof of vaccination requirements increased the vaccination rates by 12.1 p.p. in Italy, 8
p.p. in France, 4.7 p.p. in Germany, and between 2.4 and 3 p.p. in different provinces of
Canada. Oliu-Barton et al., (2022) also show that using data from France, Italy, and Ger-
many, Covid certificates increased the vaccination rates by 13p.p. in France, 9.7 p.p in
Italy, and 6.2 p.p. in Germany. Tevdovski et al., (2022) also argues that soft power is neces-
sary to boost the vaccination process.

In this study, we focus on the effect of one financial incentive, gift cards, implemented
in one of Illinois’ 102 counties, on vaccine rates of children. On August 13, 2021, the
Rockford Public Schools (hereafter, RPS) in Winnebago County announced that students
12 and older would be paid $50 in gift cards for receiving the Covid-19 vaccine (Rockford
Public Schools, 2021). Gift cards, which are prepaid stored-value money cards, and can
be redeemed at any store, were distributed to children with their parents present. All stu-
dents who attend RPS schools reside in Winnebago country, and they make up 61.2% of
the county’s student population. Other neighboring counties surrounding Winnebago did
not adopt a similar financial incentive policy. In this study, we are concerned with how
much the $50 per dose impacted the vaccination rates among eligible children enrolled in
K-12 schools. As of the gift card announcement date, 54.5% of Winnebago adults admin-
istered at least one dose of the Covid-19 vaccine, but only 38.1% of kids in the age bracket
received at least one dose (see Table 1). It should be noted that the gift card distribution
was provided by local education administration. The authors neither designed nor inter-
vened in the gift-card process. The vaccination data used in this paper is retrieved from a
publicly available database.

Our paper can be classified as a quasi-experiment project which is different from RCTs
due to the following (Titiunik, 2021):
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The mechanism of the assignment is neither designed nor implemented by us.
The mechanism is unknown and unknowable to us.
The allocation of the treatment unit (county) is ruled by the public authorities, not by us.

Even though there are advantages and disadvantages to conducting quasi-experiment
research, the advantage is that they “do not interfere in the natural data generation process”
(Ogilvie et al., 2020; Waddington et al., 2017).

To the best of our knowledge, our paper is the only study available in the literature
that aims to measure the effect of financial incentives on vaccine rates among children.
We use various methods to compare the vaccine uptake of a county (Winnebago) which
used financial incentives to increase Covid-19 vaccine rates, to other counties that did not
adopt a similar policy. Considering that financial incentives research focuses explicitly on
adults, this paper contributes to the literature by demonstrating that financial incentives
might increase vaccine among children. Also, considering the results of the meta-analysis
of Jenkins et al., (1998), that the relationship between the financial incentives and perfor-
mance changes depending on the setup, our results contribute to the economic literature by
providing a comparison opportunity between a natural experiment and an RCT. Our results
may serve as a benchmark for future vaccines, particularly for booster shot initiatives.

Methodology and data

We retrieve daily Covid-19 vaccination data from the web page of the Centers for Disease
Control and Prevention COVID-19 Vaccine Tracker.! We removed the individuals aged
184 who received at least one vaccine dose from the individuals aged 12+ who received
one or more vaccine doses, to determine the number of 12- to 17-year-olds who received at
least one vaccine dose and calculated the percentage of 12- to 17-year-olds who received
at least one dose of the vaccine. This data, identified as the vaccination rate, will be our
primary interest.

Winnebago County is in northwest Illinois of the US, with two neighboring counties in
Wisconsin and four in Illinois. Considering the varying political and social arenas as well
as different medical approaches between Illinois and Wisconsin, we only focus on the four
counties in Illinois as the set control units: Boone, DeKalb, Ogle, and Stephenson. Follow-
ing a convention by Brehm et al., (2022), our analysis covers 10 weeks: 5 weeks before
and 5 weeks after the reward announcement. Thus, our main dataset covers July 13 to Sep-
tember 20, 2021. Table 1 summarizes demographic data and vaccination rates of all five
counties. The demographic data reveals that Winnebago County is the largest county by
population, and also has the lowest median household income ($54,971). Considering the
demographic determinants of Covid-19 vaccine acceptance cited by Malik et al., (2020),
we should also note that Winnebago county has the second-lowest high school graduation
rate (87.8%), the second-highest unemployment rate (6%), and the highest rate of racial
diversity (66.9% white).

As Table 1 shows, the vaccination rate in Winnebago county, which was 38.06% before
the gift card announcement (7th row), increased from 4th rank among five counties to
the 3rd one (44.28%) after the announcement (see 8th row). Figure 1 also displays how

! https://data.cdc.gov/Vaccinations/COVID-19-Vaccinations-in-the-United-States-Jurisdi/unsk-b7fc.
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Fig.1 Vaccination rates of people aged 12 to 17 by county. The bold line illustrates the vaccination uptake
in Winnebago county, whereas the dashed line demonstrates the average vaccination rate in four neighbor-
ing counties. (Data: CDC and authors’ calculations)

vaccination rates in Winnebago County changed over time with respect to its neighboring
counties. A quick look at Fig. 1 reveals that there is a small shift in Winnebago County’s
vaccination trend six days after August 13, 2021.

We compare Winnebago’s vaccination rates with those of its four neighbors using three
methodologies. The main methodology we follow is the synthetic control method. Linear
regression and difference-in-differences methods will be used for robustness checking. All
the analyses in this paper were performed on Python.

Synthetic control method

The synthetic control method (SCM), which is developed by Abadie and Gardeazabal
(2003) and implemented by several researchers in different settings (Abadie et al., 2010),
including vaccine incentives (see (Sehgal, 2021) as an example), is useful in analyzing the
causal effect of a treatment where one unit, such as a county or state, receives a treatment,
whereas other units with similar characteristics do not (donor pool). In this methodology, a
synthetic version can be constructed (a counterfactual) of the treated unit by combining the
pretreatment data the donor pool. As Sehgal (2021) argues, the synthetic control method
“combines elements of both matching and differences-in-differences techniques.” SCM
has been favorably used in social science settings, especially in ones with policy change.
Abadie et al., (2015) and Athey and Imbens (2017) refer to SCM as “arguably the most
important innovation in the policy evaluation literature in the last 15 years.”

In our setup, Winnebago County will be considered a treated county, whereas the neigh-
boring four counties are referred to members of the donor pool. This synthetic control for
Winnebago County will be a weighted average of its neighboring counties, whose weights
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Tabtlgz. The ?Stlmat_ed . Neighboring counties Regression weight ~ Synthetic
coefficients of counties in two @ control weight

methods. Regression Weight W)
presents the coefficients obtained
from linear regression, and the

Synthetic Weight is calculated by Intercept —6.563 -

the synthetic control method Boone 0.093 0.176
DeKalb 0.780 0.498
Ogle 0.249 0.273
Stephenson —0.057 0.052
SUM -5.50 1.000

are estimated by using a minimum distance approach, are nonnegative numbers, and add
up to 1. We will then compare how the counterfactual Winnebago rates behave after the
treatment day, August 13, 2021.

Let Y, a 70x 1 matrix, stand for the vaccination rates in Winnebago county, and X, a
70X 4 matrix, stand for the vaccination rates in four counties, each column representing
one county. We divide both matrices, Y and X, into two: before and after the treatment. Y?*,
a 39 x 1 matrix, will represent the vaccination rates in Winnebago before the treatment date
and X7, a 39 X4 matrix, will represent the vaccination rates in Boone, DeKalb, Ogle, and
Stephenson counties before the treatment. We then will estimate the weight matrix, W, of
the model.

Yrre = XPPW + € (1)
which minimizes the following objective function with no intercept:
(Ypre — xPre W)T(Ypre _ XpreW)
such that

N=4
w; =1

i=1

w,>0,j=1,...4

where w, is the j™ entry in the vector W. Thus, the counterfactual estimation of Winnebago
County, Yy, using synthetic control method, would be

Y =XW,

where W is the estimation of W.

The estimated weights of the model are given in the third column of Table 2 and the
evolution of counterfactual estimation in time, are depicted in Fig. 2, which shows that the
pretreatment estimation curve track the observed Winnebago rates quite well. The average
gap between Y, observed vaccination rates, and counterfactual vaccination rates, ’I}S, for the
post-treatment period is 1.65 p.p. (equality of means test yields p =0.00).

Linear regression
To cross-check the validity of our results, we run the following linear regression

@ Springer



544 0. Erdem et al.

—— Winnebago i

Regression |

D8difl=se Synthetic Control :

}

042 !

|

)

» 040 !

@ ]

: !
c

S 038 At

<

£ g |

§ //l

2 0.36 1 !

)

: ]

4 ]

0.34 |

|

)

0.32 1 '

}

Gift Card Announcement

b » hig Wi >
S S & & S
¥ v

S S >

S s>

S e

v

Fig.2 Trend in vaccination rates of 12- to 17-year-olds: Winnebago County vaccination rates, counterfac-
tual Winnebago County vaccination rates (using synthetic control), and counterfactual Winnebago County
vaccination rates (using linear regression). (Data: CDC and authors’ calculations)

yPre = Xpreﬂ +e (2)

We estimate counterfactual vaccination rates, using regression method as ?R :Xﬁ ,
where ﬁ , is the estimated slope coefficient of Eq. 2 Y7’* = XP"*f + € (Eq. 2). The coef-
ficients of the regression, ﬁ , are given in the second column of Table 2 and the estimated
time series curve for Winnebago vaccination rates, ?R, is given in Fig. 2. As can be seen
from Table 2, the highest coefficient belongs to DeKalb County and the lowest coefficient
belongs to Stephenson County, being negative. The average gap between the observed vac-
cination rates in Winnebago county (Y) and the counterfactual vaccination rates in Win-
nebago county (?’R), is 1.62 p.p. (equality of means test yields p=0.00). It is worth noting
that the average gap estimations of linear regression and synthetic control methods are very
close.

The evolution of both counterfactuals (synthetic control, and the linear regression) is
depicted in Fig. 2, which shows both pretreatment estimation curves track the observed
Winnebago rates quite well. Similarly, both models show that there is a gap after the
treatment day between the observed vaccination rates in Winnebago County and the
counterfactuals.

Difference-in-differences (DiD)
Another method which is commonly used in evaluating policy adoptions, is a difference-in-

differences method (DiD). DiD method is used to explore the effect of an intervention by
comparing the changes over time between treated unit and control unit(s). One assumption,
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which is crucial in this method, is that treatment and control groups must have parallel
trends before the intervention. This can be seen in Fig. 1.

To adopt this method, we will be using two units for the analysis. i=1, will be repre-
senting the treated unit, Winnebago county, and i=2 will be representing the average of
the neighbouring counties, i.e., the data presented in Fig. 1. The variable vaccination rate,
V\.,» will be the vaccination rate in Winnebago, and V, , will be the average vaccination rate
of 4 neighbouring counties. We also added an explanatory variable, Tests, which shows
the daily testing numbers in the corresponding unit. Following (Robertson, Schaefer, et al.
2021), and (Acharya & Dhakal, 2021), we estimate the following model:

Vi, = a + B Treat; + p,Post, + p3Post, X Treat; + Test;, + €, , 3)

where dependent variable V;, is the vaccination rate in unit i, which takes values 1 or 2,
at time ¢, which takes values 0, 1, 2, ..., 70 to represent 70 days in the data set. Treat, is a
dummy variable, showing the treatment status of the unit. Post, is also a dummy variable
of the postintervention period, which distinguishes between treatment and control dates as
follows:

1,1 > 32(August 13,2022)
Post = 0, oth
erwise

Our main interest is the significance of the coefficient of the interaction term
(Post x Treat), f;, which measures the rate of change in vaccine uptake associated with the
financial incentive implementation. The regression results reveal that the coefficient of the
interaction term in (Eq. 2), f;, is — 2.59, with an insignificant p value (0.00).

Results revisited

Note that not all of the students in Winnebago are offered the incentive, i.e., RPS consists
of only 61.2 percent of Winnebago County. This leads us to make a no-show adjustment
to our results. Following (Bloom, 1984), we calculate the Local Average Treatment Effect
(LATE) by dividing the intent to treat (ITT) estimate, i.e., calculated percentage point
increase, to compliance rate (C), 61.2%.

ITT
RegressionLATE = Creg = ()16% =2.64p.p.

TTsymh 1.65
- =—=2. ..
0612~ 210

I
SyntheticControlLATE =

1T,
DIDLATE = —-did _ 259 _
c 0612

4.23p.p.

Thus, we conclude that the incentive of a $50 gift card per shot increased the vaccina-
tion rates in Winnebago County by between 2.64 p.p. and 4.23 p.p.
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Table 3 Synthetic weights from the combination of control counties. “Four Control Counties” presents our
original results whereas, subsequent columns present the results of the same synthetic analysis with fewer
counties, i.e., 3, 2, and 1

Neighboring counties Four control counties Three control Two control One
(original model) counties counties control
county
DeKalb 0.498 0.393 0.401
Ogle 0.273 0.515 0.598 1
Boone 0.176 0.093
Stephenson 0.052

Our correspondence with RPS authorities revealed that, as of December 12, 2022, more
than a year after the implementation of the gift card distribution policy, 12,943 gift cards
were distributed in total. Considering the number of students aged between 12 and 17 is
22,908, the cost per student of this policy is $28.25, which is far lower than the range for
adults, which is shown to be between $49 and $75 by Khazanov et al., (2022).

Inference, robustness, and placebo checks

Considering that SCM is a fairly new and developing tool in social sciences, inference in
different settings is yet to be discovered. Li (2017) posits that “there is no inference the-
ory” regarding the SCM. Even though there are a couple of methodologies proposed, they
mostly work in large datasets. Abadie et al., (2010) for example, proposes a method to per-
mute counties to the treatment and calculate a p-value. However, the lowest p-value, in that
case, is 1/n, which works if n is big but does not if n is small (n=5 in our case). Thus, the
inference is especially a challenging problem in small samples. As (Bonander et al. 2021)
suggest, “there are currently no best practice recommendations” for inferential analyses in
SCM settings. Therefore, current works mostly rely on placebo tests or comparing the size
of the permuted prediction errors, which we will perform here. In this section, we will
focus on synthetic analysis and provide evidence for its robustness. We will run two main
checks.

Robustness

Here, we run a robustness check for the synthetic control method, as proposed by Abadie
et al., (2015), to see the sensitivity of our results to changes in county weights. In this
check, we leave one county out at every step and conduct the synthetic analysis with the
remaining counties until we are left with one county only. Thus, we will have synthetic
control estimations with the number of counties, n=4 (the original one), 3, 2, 1. Table 3
displays the weights of these estimations whereas Fig. 3 depicts the estimated curves. Note
that the second column of Table 3 presents our original results given in Table 2.

Overall, all four estimations in Fig. 3 provide quite accurate and similar goodness of
fits. Exclusion of a county from the county pool did not have a large effect on results. In
other words, the decline in the goodness of fit is very small as the number of donor pools
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Fig.3 Vaccination gaps between Winnebago County and sparse synthetic controls. (Data: CDC and
authors’ calculations)

decreases. The case of n=1, where the synthetic Winnebago is Ogle, produces a worse
fit than other n>1 cases. As the number of control counties increases, the counterfactual
curve approaches the observed Winnebago curve.

Placebo trials

To ensure that the gift card announcement in Winnebago County affected the vaccination
rates, we perform two falsification/placebo analyses. In the first, we follow (Abadie et al.,
2010, 2015) and artificially change the treatment county to each of four neighboring coun-
ties and estimate the difference between their synthetic control vectors and their observed
values. Fig. 4 summarizes the results of this analysis. The upper panel displays the syn-
thetic control estimation of four different placebo counties and compares them with that
of Winnebago’s. The gap in Winnebago County in the figure always stands as the lowest
among all placebo county analyses, which provides further evidence for the effectiveness
of gift cards. The bottom panel presents the ratio of post-treatment root mean square pre-
diction error (RMSPE) to pre-treatment RMSPE to estimate the effect of the treatment, as
proposed by Abadie et al., (2015):

) 1/2
r —~
<2t=T0+l (Y/r - Y/t) /T - TO>

. 2 172
(=0 (v-7) /)

where t=1 represents July 13, 2021, where the data starts, T, stands for treatment
day, August 13, 2021, and T is the final day of the sample set, September 20, 2021. YjJ

RMSPE Ratioj =

@ Springer



548 0. Erdem et al.

0.03
0.02
0.01
0.00

-0.01

-0.02 1 — Winnebago
~003 1 Controlicounties Gift Cardl Announcement

T T

Gap in vaccination rates

] 9 % % %]
Gl 25V 2 N i
° N 0 N

Ratio of Post-Announcement RMSPE to Pre-Announcement RMSPE

RMSPE
&

—
o

w

0 T T T T T

O & O N o
) o™ ? &
& < o *»

RO q_zQ

Fig.4 Placebo analysis with changing treatment county. The upper panel shows the vaccination rate gaps in
Winnebago County (bold line) and placebo gaps in all four counties. The lower panel depicts the root mean
square prediction errors. (Data: CDC and authors’ calculations)

represents the vaccination rates in county j at time 7 and is the jth column in the matrix Y.
Lastly, ¥; , is the synthetic control estimation of Y} ,.

The bottom panel of Fig. 4, which depicts the RMSPE Ratios of all placebo analy-
ses, shows that the treatment analysis performed with Winnebago County results is the
highest among all. However, considering that the number of donor counties is small,
we will perform another placebo analysis with date falsification.

In the second placebo analysis, we shift the whole data so that it covers the nine
weeks of data prior to our analysis, i.e. May 4-July 12, 2021. Thus, June 4 will be the
placebo announcement date and we will perform a synthetic control analysis with this
placebo date (Winnebago County stays as the treatment county). We do not expect to
observe a big gap between the synthetic control data and the observed data. Moreover,
we also do not expect to see as high RMSPE Ratios as we observed in Fig. 5.

The upper panel Fig. 5 displays the gap between synthetic and observed vaccina-
tion rates in Winnebago as well as in the other four counties, whereas the bottom panel
shows the RMSPE Ratios. None of the counties has as high RMSPE Ratios as Win-
nebago had in Fig. 4. Moreover, the upper panel shows that the gap of Winnebago
County vaccination rates is not negative anymore.

In sum, in this section, we provide evidence that neither a permutation of counties
as treated counties nor a placebo date change provided counterevidence against our
hypothesis that the gift card announcement in Winnebago County on August 13, 2021,
increased the vaccination rates.
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Fig.5 The upper panel shows the vaccination rate differences in Winnebago (bold line) and placebo dif-
ferences in four neighboring counties, assuming a placebo announcement date: July 13, 2021. The lower
panel displays the root mean square prediction errors of the estimations in the upper panel. (Data: CDC and
authors’ calculations)

Conclusion and discussion

Mass vaccination becomes the biggest concern of the countries and states, when a new
pandemic hits the world. However, it is not always easy to reach the masses because of
various reasons related to vaccine hesitancy. Covid-19 is no different. Thus, health experts
and leaders are seeking ways to overcome the barriers and concerns of the unvaccinated.
This is of special concern for children as their rate of vaccination is lower than those of
adults. In this paper, we measure the effectiveness of a financial incentives on vaccine
uptake of children. Specifically, in August 2021, Rockford Public Schools (RPS), which is
located in one of Illinois’s northern counties, Winnebago, announced that students 12 and
older would be paid $50 in gift cards for receiving the Covid-19 vaccine (Rockford Public
Schools, 2021). In this study, we explore how this policy affected the vaccination rates of
K-12 children in Winnebago County. Using three different methodologies, we show that
the financial incentives increased the vaccination rate of children by between 2.64 and 4.23
percentage points from a baseline rate of 38 percent. In other words, the current vaccina-
tion rates would be somewhere between 2.64 and 4.23 p.p. lower, had there been no gift
cards. Studies analyzing the vaccine uptake of the population as a whole (not just children),
conclude similar but lower increases. Barber and West (2022) show that Ohio’s “Vax-a
Million” Lottery increased vaccine uptake by 0.7 p.p., Acharya and Dhakal (2021), con-
clude that, after analyzing 39 states that lotteries increased the vaccine uptake by 2.1%.
Our results are a little bit higher. Our correspondence with RPS authorities revealed that
the per-student cost of this policy is approximately $28.25, which is less costly compared
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to other incentives (Khazanov et al., (2022) shows that the current range of financial incen-
tives for Covid-19 vaccine uptake stays between $49 and $75 per person). Thus, we con-
clude that smaller financial incentives, compared to those of adults, produce better results
for vaccine uptake of children.

Considering that previous studies focus on the elderly, making use of RCTs or lotteries,
our research contributes to the literature in two ways. First, this study is focused explicitly
on students aged 12 and older and demonstrates that financial incentives have a greater
impact on the vaccine rate for children. To the best of our knowledge, there is no research
performed on the effectiveness of the financial incentives on Covid-19 vaccination rates,
among children aged 12-17). Second, this research is a quasi-experiment, not from an
RCT, which would provide a different perspective to the ongoing discussions.

Even though the practice we analyze here is a regional one, it carries vital lessons both
for the U.S. and for the rest of the world, as the new virus variants, such as delta and omi-
cron, have been appearing constantly. Children in the U.S. have missed more classes than
most children in advanced economies (The Economist 2022). Thus, American authorities
have been proposing various financial incentives to boost Covid-19 vaccination rates. For
example, President Joe Biden made an open call on July 29, 2021, for states and territo-
ries to pay $100 (Rappeport, 2021). Some other countries offer similar incentives to boost
vaccination too. Serbia announced that they will pay the equivalent of $30 (3000 dinars)
to those who are vaccinated (Euronews, 2021). Russia held lotteries distributing cars and
more (Thomson Reuters Foundation, 2021). Each of these policies has its benefits and
costs. This paper offers insight into the benefits of giving gift cards, providing a compari-
son opportunity for the states. We showed that gift cards proved effective in increasing vac-
cination rates.

There are limitations to this study. The data we used is of the K-12 children from Win-
nebago county, IL, USA. Studies on different states and countries might yield different
results, as demographics and income rates may vary. Further studies on different demo-
graphic groups, such as age, race, ethnicity, and income, would enhance our understanding
of the effects of financial incentive on vaccine uptake.
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