~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Zhanga, Xinrui; Lane, Tom

Working Paper
The backfiring effects of monetary and gift incentives on
Covid-19 vaccination willingness

CeDEx Discussion Paper Series, No. 2022-14

Provided in Cooperation with:
The University of Nottingham, Centre for Decision Research and Experimental Economics (CeDEx)

Suggested Citation: Zhanga, Xinrui; Lane, Tom (2022) : The backfiring effects of monetary and gift
incentives on Covid-19 vaccination willingness, CeDEx Discussion Paper Series, No. 2022-14, The
University of Nottingham, Centre for Decision Research and Experimental Economics (CeDEx),
Nottingham

This Version is available at:
https://hdl.handle.net/10419/284272

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/284272
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

University of

Nottingham

UK | CHINA | MALAYSIA

CeDe A

CENTRE FOR DECISION RESEARCH & EXPERIMENTAL ECONOMICS

Discussion Paper No. 2022-14

Xinrui Zhang and

Tom Lane The backfiring effects of

monetary and gift incentives on

Covid-19 vaccination willingness
September 2022

CeDEx Discussion Paper Series
ISSN 1749 - 3293




CeEDe’

CENTRE FOR DECISION RESEARCH & EXPERIMENTAL ECONOMICS

The Centre for Decision Research and Experimental Economics was founded in
2000, and is based in the School of Economics at the University of Nottingham.

The focus for the Centre is research into individual and strategic decision-making
using a combination of theoretical and experimental methods. On the theory side,
members of the Centre investigate individual choice under uncertainty,
cooperative and non-cooperative game theory, as well as theories of psychology,
bounded rationality and evolutionary game theory. Members of the Centre have
applied experimental methods in the fields of public economics, individual choice
under risk and uncertainty, strategic interaction, and the performance of auctions,
markets and other economic institutions. Much of the Centre's research involves
collaborative projects with researchers from other departments in the UK and
overseas.

Please visit http://www.nottingham.ac.uk/cedex for more information about
the Centre.

The full list of CeDEx Discussion Papers is available at

http://www.nottingham.ac.uk/cedex/publications/discussion-papers/index.aspx



The backfiring effects of monetary and gift incentives

on Covid-19 vaccination willingness

Xinrui Zhang? and Tom Lane®

September 2022

aSchool of Economics, University of Nottingham Ningbo China

b Corresponding author. School of Economics, University of Nottingham Ningbo
China. Email: Tom.L ane@nottingham.edu.cn

Abstract
Policies offering material incentives for Covid-19 vaccination have been widely used
around the world as countries pursue the pressing objective of boosting immunity. This
paper reports an experiment in Chinaaimed at testing the effects of such interventions
on vaccination willingness. We provide the first Covid-19 vaccine study to separately
consider and directly compare the effects of both monetary and gift-based incentives,
both of which have been commonly employed in practice. Results from a sample of
1,365 individuals suggest that incentivesin the range of 8-125 USD backfire, inducing
lower vaccination willingness than simply offering vaccines for free. The effects of
money and gifts of equivalent value do not significantly differ. We compare our results
against the burgeoning literature on Covid-19 vaccine incentives, and demonstrate that
the negative effects we identify are stronger than those observed to date in other

populations.
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1. Introduction

Countries are currently experiencing outbreaks of Covid-19. Although vaccination can
provide effective intervention for this disease, it is important to ensure that a large
enough percentage of the population is vaccinated. High vaccination rates can not only
protect the vaccinated people but also the unvaccinated, and further help boost societal
immunity and lower the risk of virus variation (Metcalf et a. 2015). Although vaccines
are provided free of charge in most countries, vaccination rates remain far below ideal.
In order to accelerate the vaccination rate, countries have started to offer various
incentives with the hope of motivating people’ s vaccination willingness. For example,
the American government has encouraged businesses to offer many creative incentives,
including free doughnuts, basketball tickets, and gift cardsto people who get vaccinated
(The White House, 2021). Many American companies have directly reimbursed
vaccinated employees with money, ranging from $25 to $750 (Krouse, 2021). In an
Indian city, women who got vaccinated were given gold nose pins, and men were given
hand blenders (Anon, 2021). In China, people have received various rewards such as
eggs, rice, and flour for vaccine uptake (Meng et al., 2021). Cash-formed incentives
also exist - for example, in parts of Shanghai, people were offered a direct 200 RMB
transfer (Zhang, 2021). In general, gifts and cash are both widely used to encourage
vaccination uptake. The question then arises as to whether or not these strategies are

effective in raising vaccine uptake willingness.

In this paper, we report an online experiment examining the impact of providing
incentives on the willingness toward Covid-19 vaccination in China. This experiment
isdesigned to address whether material inducements, at various different levels of value,
can succeed in making citizens more prepared to accept vaccination — or, paradoxically,
whether they may instead backfire and lower vaccine willingness, in the same vein that

prior literature has sometimes found materia incentives to negatively motivate



prosocial behavior. A key contribution of our paper is that we are, to the best of our
knowledge, the first to test the effects for Covid-19 vaccination of both monetary
incentives and those based on non-monetary gifts, and directly compare the impact of

each.

In our study, we presented subjects with one of seven hypothetical scenarios, in which
a new and effective Covid-19 vaccination is being distributed among the Chinese
population. Across treatments, we varied the availability, type and value of incentives
for those agreeing to take the vaccine. In the control treatment, the vaccine would
simply be offered for free. In the other treatments, a payment of either money or goods
would be provided for vaccine recipients, which we varied in value across three levels
ranging from 50 to 800 RMB (approximately 7.85 to 125.90 USD). Our outcome

variable is subjects’ stated willingness to receive the vaccine.

Wefind a striking tendency for the incentivesto backfire. Even at the highest incentive
level, vaccination willingnessis lower than under the control treatment, suggesting that
far from supporting policymakers aims of expanding vaccination coverage, the use of
low-to-medium sized incentives in Chinaisin fact likely to be counterproductive. We
find only a weak tendency for their effects to become less negative as a result of
increasing the value of the incentives. On the basis of previous literature showing
stronger motivational effects of giftsthan of monetary payments of the equivalent value
(Heyman and Ariely, 2004; Lacetera and Macis, 2010; Kube et d., 2012), we
hypothesized that our gift treatments would outperform those employing money.
However, here too we provide disappointing news for policymakers: the effects of non-
monetary incentives did not significantly improve upon those of purely financia

rewards.

Our study contributes to the rapidly growing literature on policy interventions aimed at
increasing Covid-19 vaccination rates. In Section 2, we provide what is, at the time of
writing, the most thorough review to date of existing literature investigating the effects
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of monetary incentives for Covid-19 vaccination. This will provide a background
against which our results can be compared. Our study identifies more strongly negative
effects than any of the others, some of which have instead found positive effects of
relatively small incentives (e.g. Campos-Mercade et a., 2021; Kliver et al., 2021).
Thereis quite some heterogeneity in the findingsin thisliterature, which may be driven
by various factors including those specific to the population upon which the research is
run. We note that oursis the only of these studies to have been run in China (and one

of only afew to focus on non-western countries).

Our findings are based on hypothetical responses, i.e. stated preferences for vaccination
uptake, rather than reveal ed preferences uncovered by real vaccination behavior. Inthis
regard, as demonstrated in Section 2, our study istypical of the vast maority of existing
research on Covid-19 vaccination incentives and other types of intervention (see the
review by Batteux et al., 2022). Field experiments offering genuine materia rewards
for taking vaccines are much morelogistically challenging and are likely to take longer
to emerge; only a handful have appeared so far in the context of Covid-19 (Campos-
Mercade et a., 2021; Chang et al., 2021; Mehmood et al., 2022). Although there is
some evidence that the effects of incentives on Covid-19 vaccination behavior may
scale up from hypothetical to rea decisions (Campos-Mercade et a., 2021), we
acknowledge the understandable priority economists typically give to revealed
preference data. However, when this is scarce or non-existent we argue that there is
great value for policymakers provided by stated preference research. Covid-19 remains
a new, and acutely pressing, problem facing humanity; at this stage where useful
information remains both limited and greatly coveted by policymakers, our research
provides the best publicly available evidence on the effects of monetary incentives for
Covid-19 vaccination in China, and on how these compare against the effects of non-

monetary giftsin any country.

The structure of the rest of this paper is organized as follows:. Section 2 reviews related
literature; Section 3 describes the experimental setup and methods. Hypotheses are set
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out in Section 4. Results and analysis are presented in Section 5, followed by arelated

discussion and conclusion in Section 6.

2. Literature Review

Monetary incentives are common in health contexts, and it has been proven they can
improve individuals hedth-related behaviors. For example, prior studies have
demonstrated that financial incentives can encourage people to improve diet (Gardiner
and Bryan, 2017), increase health monitoring (Sen et al., 2014) and physical activity
frequency (Patdl et al., 2018), and quit smoking (Volpp et al., 2009). Prior to Covid-19,
monetary inducements have been used to encourage people to vaccinate themselves
against other diseases, and these interventions have sometimes been successful (e.g.

Mantzari et a., 2015; Tressler and Bhandari, 2019; Sato and Fintan, 2020).

Nevertheless, there is an ongoing debate on the relationship between monetary
incentives and intrinsic motivation (Gneezy et a., 2011; Kamenica, 2012). Researchers
have found, across a wide range of contexts, that incentives can backfire and even
decrease individuals' work efforts and prosocia behaviors, by crowding out intrinsic
motivation. In one famous example, Gneezy and Rustichini (2000) found individuals
were less motivated to raise charitable funds when paid a small amount than when not

paid at all.

The stage was thus set for a contentious debate to emerge, as soon as vaccinations had
presented themselves as a potential escape route from the pandemic, over the role that
material incentives could and should play in advancing vaccine uptake. This debate
played out in media, policy and academic circles from the first year of the pandemic,
with scholarly contributions both arguing in favor of and warning against the use of
incentives (e.g. Mankiw, 2020; Kim, 2021; Volpp et a., 2021). Of particular concern

isthat, unlike certain other health behaviors, becoming vaccinated may not only protect



oneself but also others; this prosocial dimension to the act may render it more reliant
on intrinsic motivation and therefore more susceptible to the backfiring effects of any
intervention liable to crowd this out. A compounding worry is that the offer of
compensation may be taken as a signal that an act is unpleasant or dangerous (Cryder
et a., 2010), the relevance of which may be especially high in the context of vaccine

hesitancy.!

With aview to informing this debate, there has already emerged arapidly growing body
of empirical research exploring the effects of monetary incentives on Covid-19
vaccination. Overall, this literature suggests financial inducements can successfully
encourage vaccination, but in many contexts appear to be ineffective or even
counterproductive. A large portion of the research has used experiments to estimate the
effects of hypothetical (or occasionally real) incentives on stated willingness to be
vaccinated (or actual vaccination rate). The findings of these studies are summarized in
Table 1. Thetablereportsfor each experiment whether thereis evidence for acrowding
out effect (i.e. asignificant negative effect on vaccination willingness/uptake resulting
from the presence of incentives), and an estimated range on the level of incentives
required to induce any significant positive effect. The latter is constructed as the range
between the lowest level of incentives found in the study to produce a significant
positive effect and the highest level found to produce a null effect, if there was one. We
only include studies which specified the fixed value of theincentivesin their treatments
and reported sufficient data to identify which incentive levels produced significant

results.

As the table shows, results are mixed. Only one study finds a significant crowding out
effect, for incentives equal to or less than 20 USD (Serra-Garcia and Szech, 2022).

Some of the studies only test the effects of much larger incentives and therefore do not

1 Aside from questions about the effectiveness of offering material incentives for vaccination,
there has a so been a debate about the ethics of doing so. See Giubilini, 2021; Jecker, 2021.
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shed light on whether crowding out would occur at lower levels. Other experiments,

which do test incentives at lower levels, find these have either insignificant effects

Table 1: Summary of experimental literature on effects of financial incentives on Covid-
19 vaccination

_ Minimum incentives
Date of ) Crowding out ]
Study Population Stakes required for
research effect found? L
positive effect
N Positive effect not
o
Kreps et October United _ . . found (highest
Hypothetical | (lowest incentive ) .
a. (2021) 2020 States incentive tested =
tested = $10)
$100)
Robertson _ No
December United ) . )
et al. Hypothetical | (lowest incentive <$1000
2020 States
(2021b) tested = $1000)
Serra- December
Garcia & 2020 - United _ Yes, for
Hypothetical | . $50-100
Szech February States incentives < $20
(2022) 2021
. No
Kliver et March ) . )
Germany | Hypothetical | (lowest incentive <8$29.4
al. (2021) 2021
tested = $29.4)
Sprenghol z No
etal. April 2021 | Germany | Hypothetical | (lowest incentive $3,531-3,825
(2022) tested = $294)
Positive effect not
Mehmood No )
. . ) i found (highest
et al. April 2021 Pakistan Red (lowest incentive ) .
incentive tested =
(2022) tested = $7.5)
$15)
Positive effect not
Jacobson _ No )
May-July United . ) found (highest
etal. Real (lowest incentive . .
2021 States incentive tested =
(2022) tested = $10)
$50)
Campos- No
May-July . .
Mercade et 2021 Sweden Real (lowest incentive <$24
al. (2021) tested = $24)
. . No
Fishman et | September United _ . .
Hypothetical | (lowest incentive <$100
al. (2022) 2021 States
tested = $100)
No
Stamm et October _ _ . .
Austria Hypothetical | (lowest incentive <$115.7
al. (2022) 2021
tested = $115.7)




November- No (lowest
George et South ) ) )
December i Hypothetical | incentive tested = $3.3-23.3
a. (2022) Africa
2021 $3.3)

Notes for Table 1: The dependent variable is stated willingness to be vaccinated for studies with
hypothetical stakes; vaccination rate for studies with real stakes. Crowding out is defined asa
significant decrease in the dependent variable resulting from monetary incentives; a positive effect is
defined as a significant increase in the dependent variable resulting from them. The currency is USD;
for studies reporting monetary amounts only in local currencies, we converted these into USD using the
exchange rate at the time the research was conducted. The table only includes results based on
experimental methods, from studies reporting sufficient datafor it to be possible to calculate ranges on
the maxi mum/minimum required incentives for crowding out/positive effects to occur.

(sometimes in a negative direction) or even significantly positive ones. Experiments
testing much larger incentives tend to find positive effects, though in some cases there
are null effects up until rather high levels. The minimum amount needed to induce a
significantly positive effect ranges from less than or equal to 23.3 USD (George et dl.,
2022) to more than 3,500 USD (Sprengholz et al., 2022). Robertson et al. (2021b) only
tested incentives in the range above 1000 USD, finding these generated a strong
increase in vaccine willingness of around 8 percentage points, suggesting positive
effects could aso be created by much smaller incentives. Differences between studies
in the required thresholds for significant positive or negative effects may well be
influenced by differences in the populations investigated, the time the research was

conducted, and methodological features including sample sizes.

In addition to the experimental literature, a number of studies have attempted to assess
the effects of incentives using real-world vaccination data. This method has the
advantage of observing real behavioral outcomes, while it also faces the drawback that
confounding variables inevitably make it more difficult to cleanly identify and/or
guantity causal effects. Among these studies, many have focused on the effects of
lottery incentives offered in some US statesfor vaccination (Acharyaand Dhakal, 2021;
Lang et al., 2021; Robertson et al., 2021a; Sehgal, 2021; Walkey et al., 2021; Barber
and West, 2022; Brehm et a., 2022; Cohn et a., 2022; Grossi, 2022; Guo et a., 2022;



Law et al., 2022; Sload et a., 2022; Thirumurthy et al., 2022; Wang et a., 2022); the
results of these are largely split between null and significantly positive effects, with
some suggestion that patterns may differ across states. Others have addressed the effects
of guaranteed payments for vaccinations, with Wong et al. (2022) finding a 25 USD
incentive increased vaccination ratesin North Carolina, and Chetty-Makan et al. (2022)
identifying a positive effect of offering older adults in South Africa a shop coupon
worth 7 USD. Erdem et al. (2022) found a positive effect of offering $50 gift cards for

children to be vaccinated.

As noted in our introductory section, the rea-world incentives implemented in for
Covid-19 vaccinations have not been limited to money but have often involved goods.
It is therefore surprising that, at the time of writing (September 2022) we have not
identified any research within this rapidly developing literature studying the effects of
non-monetary gift incentives, or how they compare against those of monetary

payments.?

Previous literature provides justification for considering this question, since evidence
shows that compensations of the same nominal value but in different forms can dlicit
different reactions (Heyman and Ariely, 2004; Kubeet a., 2012; Gilchrist et al., 2016).
The main argument of these studies is that in-kind compensations aimed at improving
behaviors lead to better positive responses compared to directly incentivizing behavior
with cash (especially for small values of cash). This is despite the fact that, from a
traditional economics perspective, money should always be weakly preferred to

equivaently priced gifts, since the money can be exchanged for whatever one wants

2 Asnoted above, some studies (Chetty-Makan et a., 2022; Erdem et al., 2022) have studied
the effects of vouchers, which may liein apsychological category in between money and the
type of physical gifts we feature in our experiment. With regard to the comparison of different
incentive types, there have been some Covid vaccination studies exploring the effects of
guaranteed payments versus lotteries (e.g. Duch et al., 2021; Fishman et al., 2022; Mehmood
et a., 2022).



(Waldfogel, 1993). Notably, Kube et al. (2012) found that non-monetary gifts have a
much stronger impact in triggering workers' reciprocity, in the form of work effort, than
monetary gifts of equivalent value.® It therefore seems plausible that through similar
effects on citizens motivation to behave reciprocally toward policymakers, gift
incentives for Covid-19 vaccine uptake may work more effectively than money. Our

study aimsto fill this gap in the literature.

Another feature of the existing literature on incentives and Covid-19 vaccination is that
the large majority of research has been conducted in western countries. A few studies
have been conducted in other parts of the world, but to the best of our knowledge our
paper is the first to examine this topic in Mainland China, the world’s most popul ous

country.

3. Experimental Design and Procedures

We conducted an online, survey-based experiment from March 8-22, 2022, with
respondents recruited via the panel service provided by the Chinese survey platform
Wenjuanxing. During the survey, we asked respondents to imagine a new, hypothetical
Covid-19 vaccination had been made available and was more effective than those
distributed in China to date. We took this approach, rather than basing our study on
existing Covid-19 vaccines, because by the time of the experiment many people in
China were already vaccinated and asking them about their willingness to receive

existing vaccines might create confusion.

Respondents willingness to take the hypothetical vaccine was elicited under three

different incentive type conditions: Money, Gift, and Control. In the Control treatment,

3 Of closer direct relevance to the type of behavior our study considersis Laceteraand Macis
(2010), who produced evidence that people would be less willing to donate blood if offered
money than if offered a voucher of equivalent value. As noted above, vouchers may be
regarded somewhere in between money and physical gifts.
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no vaccination incentive was mentioned. Under Money it was mentioned that those
opting for vaccination would receive a cash reward, while under Gift it was stated that
they would receive a thank-you gift. This thank-you gift took the form of a daily
necessity (rice), which reflects the type of item that has actually been offered in China
for Covid-19 vaccination (Meng et al., 2021).

Both Money and Gift contained 3 sub-conditions, varying in the value of the incentive:
50, 200, or 800 RMB. We label these treatments M50, M200 and M800 for Money and
G50, G200 and G800 for Gift. The middle incentive level of 200 RMB was chosen to
be in line with what had been implemented in Shanghai (Zhang, 2021). At the time of
the experiment, the three incentive level s equated to about 7.85, 31.50 and 125.90 USD
respectively.

Lo

-«
*mmn

‘:
(i
yam e
(€8
A
50 RMB

Figure 1. Example of picture of gift shown to subjects

In order to control participants perceptions about the value of the gift, we provided a
picture of the rice and set a price tag next to it which explicitly marked its market price
(see Figure 1).* Thus, the perception of the monetary value of the incentive should be

held constant between, for instance, subjectsin the M50 and G50 treatments (although,

4 For consistency, in the Money treatments, subjects also were presented with apicture, a
screenshot of aWeChat receipt for the relevant amount of money.
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as alluded to in the previous section, under standard economic theory individuals may

tend to prefer the money).>

Each respondent was randomly assigned to one of the seven treatments with equal
probability. In each treatment, they were asked to indicate their willingness to receive
the vaccine on a scale from 0 to 100, where 100 meant “completely willing to accept”
and 0 “completely unwilling to accept”. The full wording of the questions is presented
in the Online Appendix.

In order to negate any effects of the transportation cost of carrying the gifts, the wording
specified that they would be delivered free of charge to vaccine recipients homes
within two working days. For consistency, the waiting time associated with the cash
payment was the same; recipients were told the money would be sent to their WeChat
account within two working days (this is a standard form of payment in China, where

physical currency isamost never used).

At the end of the questionnaire, we collected information about gender, age, monthly
income, and hometown. Severa questions were also introduced to €licit participants
opinions on Covid-19, including whether they trusted existing vaccines, how anxious
they felt about the disease, and whether they knew anyone closely who had been
infected with it. Respondents were assured that responsesto all parts of the survey were

anonymous.

3.1 Sample characteristics
A total of 1365 respondents participated in the experiment. Subjects were drawn from

across China. 50.3% of the sample was female. Participants were roughly evenly

> We note that, although in principle the presence of the price tag might psychologically
induce subjectsto think of the rice more in monetary terms and less as a gift, evidence against
thisis drawn from Kube et al. (2012), who found no significant effect of presenting their gift
with or without a price tag.

12



distributed between the following five age categories: 18-25, 26-30, 31-40, 41-45, and
46 and above.® Low-income (less than 5000 RMB per month) , medium-income
(5000-8000RMB per month), and relatively high-income individuals (8000-
15000RMB per month) each represented about 30% of the sample, with the remaining
10% made up of respondents whose monthly income exceeded 15,000 RMB. 7% of the
participants said they knew someone closely who had been infected with the
coronavirus’, and 65.1% of respondents reported having a high or moderate degree of

concern about contracting it.

4. Hypotheses

Theory and previous literature offer conflicting insights on the effects the incentives
may have. From a traditional economic perspective, receiving either monetary or gift
compensation would raise the utility levels associated with taking the vaccine, and
should therefore increase demand. Moreover, the greater the value of the incentives
provided, the greater this increase in demand should be. The latter prediction is
consistent with the evidence of several of the studies reported in Table 1, which found
the positive effects of incentives for Covid-19 vaccinations were stronger when the
amounts offered were higher. The same has been found for other types of prosocial
behavior, such as blood donation (Lacetera et a., 2014). On this basis, we offer the

following hypotheses:

Hypothesis 1a: Incentives increase willingness to receive Covid-19 vaccination.
Hypothesis 1b: Willingness to receive Covid-19 vaccination increases in the size of the

incentives offered.

6 The age distribution in our sample is skewed toward younger adults because older peoplein
China are very difficult to reach in online research. Extremely few participants registered on
the Wenjuanxing panel are above the age of 60.

" Thisrate would be very low in most other countries but does not seem unrepresentativein
China, which has pursued a zero-case policy.
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On the other hand, as mentioned earlier, previous literature — including in the context
of Covid-19 vaccination (Serra-Garcia and Szech, 2022) — raises the possibility that
incentives may backfire, especially at low levels. Offers of either money or gifts may
crowd out individuals' intrinsic motivation to become vaccinated, or be interpreted as
a signal of the vaccine' s undesirability, leading to a negative impact on vaccination
willingness relative to simply offering it for free. We therefore consider, in opposition

to Hypothesis 1a, the following additional hypothesis:

Hypothesis 2: Incentives reduce willingness to receive Covid-19 vaccination.

As stated above, gifts have been shown to operate as better incentives than money in
some contexts (Heyman and Ariely, 2004; Kube et al., 2012). Gift-based compensation
might frame a transaction as a socia interaction and produce positive psychological
effects, whereas a direct cash transfer may instead be perceived as a pure market
interaction. It is possible that gifts could therefore trigger a stronger willingness to
adhere to a policymaker’ s wishes by becoming vaccinated. We propose the following

hypothesis:

Hypothesis 3: Gifts are more effective than equivalent sized monetary incentives in

raising vaccination willingness.

5. Results

Figure 2 presents the willingness to receive the vaccine for each treatment. As shown
on the vertical axis, without any incentives, the average willingness toward vaccine
uptake in the Control treatment is 85.42. It is clear that on average, there was no
increase in vaccine uptake willingness when incentives were provided. On the contrary,
it reduced in all treatments relative to the baseline. Two-tailed t-tests found the

differences between each money or gift treatment and the control treatment to differ at

14



the 5% significance level or lower, except for the M200 treatment in which vaccination
willingness was not significantly different from in the Control. Hypothesis 1a is,
therefore, never supported, while Hypothesis 2 is supported for all gift treatments and
al bar one monetary incentive treatment. Overall, the results suggest that, far from
hel ping to increase vaccination willingness, offering incentives at best has no effect and

in most cases significantly backfires.

100
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80 ) .
75 T |‘ -® Money
70 8- Gift
65
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55
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0 50 200 800
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Figure 2: Vaccination willingness by treatment

Result 1: Incentives are either ineffective or reduce willingness to take the vaccine.

From Figure 2, we can see amild increase in average vaccine uptake willingness as the
magnitude of the incentives rises, for both money and gifts. In order to assess
Hypothesis 1b, we run pairwise comparisons testing for significant differences across
incentive levels, holding the incentive type constant: M50 vs M200; M50 vs M800;
M200 vs M800; G50 vs G200; G50 vs G800; G200 vs G800. Two-tailed t-tests do not
generate significant results on any of these tests, except for M50 vs M200. There is,
therefore, only limited support for our hypothesisthat vaccination willingnessincreases

inthelevel of incentives offered. We note that the decrease in willingness when offered

15



800 RMB relative to 200 RMB is counterintuitive, but as thisis not significant it may
be a mere statistical error. Overal, the results provide some weak evidence that
increasing the size of incentives mitigates their backfiring consequences, but even the
highest levels of incentives we tested failed to eliminate them, as evidenced by the
significantly negative effects reported above for both the M800 and G800 treatments.

Result 2: Increasing the size of the incentives leads to a mild increase in vaccination
willingness for monetary incentives, and does not significantly increase vaccination

willingness for gift incentives.

We have shown that gift and money compensations lead to the reduction of vaccine
uptake willingness, but do they erode willingness to different extents? To address
Hypothesis 3, we ran two-tailed t-tests comparing vaccination willingness under M50
vs G50, M200 vs G200 and M800 vs G800. The results of these were all insignificant.
Therefore, unlike in certain other contexts (e.g. Kube et al., 2012), we have not found
that giftswork better than monetary inducementstoward producing the desired behavior.
Hypothesis 3, that gifts would better incentivize vaccination willingness than the

equivaent money, is not supported.

Result 3: The effects of monetary incentives do not significantly differ from those of gift

incentives of equivalent value.

5.1 Regression Analysis

Table 2 presents OLS regression models. The dependent variable is vaccination
willingness. Treatment dummy variables are included; demographic control variables
are aso introduced, while models (2) and (3) control further for subjects stated trust

levels in existing Covid-19 vaccines, degree of worry about being infected, and
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experience or not of a socially close person having been infected.® The significance

levels of the treatment dummy coefficients corroborate the evidence presented above
Table 2: OL S Regressions

Dependent Variable = Vaccination Willingness

) (2 3
Female -5.055™" -5.605"" -5.589""
(-3.53) (-4.01) (-3.99)
Age 0.688" 0.714 0.774
(1.69) (1.80) (1.94)
Age? -0.006 -0.007 -0.008
(-1.14) (-1.43) (-1.56)
Income 2.76€"® 5.81¢® -1.69e#
(0.06) (0.14) (-1.88)
M50 -9.613™" -9.285™" -6.102
(-3.62) (-3.60) (-1.60)
M50* I ncome -4.65e*
(-1.45)
M200 -3.006 -2.533 -5.979"
(-1.13) (-0.98) (-1.98)
M200* Income 2.78e*”
(2.18)
M800 -5.478" -4.366" -7.045"
(-2.06) (-1.69) (-2.34)
M800* Income 2.18e*
(1.66)
G50 -8.634™" -8.584™" -11.488™"
(-3.26) (-3.33) (-3.62)
G50* Income 2.48e*
(1.42)
G200 -7.163™" -6.775™" -7.240™
(-2.70) (-2.63) (-2.20)
G200* Income 1.86€°
(0.10)
G800 -4.883" -5.593" -9.185™"
(-1.85) (-2.17) (-3.05)
G800* Income 2.18e*"
(2.26)
Trust Current Vaccine 8.415™" 8.410"™"

8 In order to use the control variables in the regressions, we needed to convert some of them
from categorical to continuous variables. Age was estimated as the mid-point in the subject’s
age band; for those in the highest age band of 60 and above, we selected a value of 68.5,
which is halfway between 60 and China’s life expectancy. Income was similarly estimated as
the mid-point of the subject’ sincome band; for the few individualsin the highest category of
monthly income above 100,000 RMB, we selected a value of 150,000 RMB. For the variables
Trust Current Vaccine and Worry about Covid we assigned values of 1-4 for responses, with
1 representing the lowest level of trust/concern and 4 the highest.
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(8.03) (8.02)

Worry about Covid -0.201 -0.206
(-0.24) (-0.25)

Know Infected Person -9.710"™" -9.497""
(-3.56) (-3.48)
(1.66)

Constant 72.119™ 48497 49,541
(9.77) (5.91) (5.91)
N 1365 1365 1365
R? 0.030 0.087 0.096

t statistics in parentheses
"p<0.1," p<0.05 " p<0.01

about the effects of each treatment. In model (1) the difference between the Control and
G800 treatmentsfallsin significance to the 10% level, whilein model (2) the difference
between the Control and M800 treatments does so. Otherwise, levels of significance
are the same as identified by the t-tests. The regressions are also useful in quantifying
the treatment effect sizes. Thelargest arefor the M50 and G50 treatments, which reduce
vaccination willingness by about 9.3 and 8.6 percentage points respectively, according

to modd (2).

Vaccination willingness was lower for females than males, consistent with previous
research on Covid-19 (Zintel et al., 2022). Age was, with weak significance, positively
associ ated with vaccination willingness®, while income was unrelated with it. In model
(3), however, we introduce interaction terms between income levels and the treatment
dummies, and find some of these to be significant. Specificaly, there is some tendency
for both the money and gift incentives, at levels of 200 and 800 RMB, to have greater
effectiveness on higher income individuals. In other models, which we do not report in
the table, we tested for interactions between treatment effects and either gender or age,

and found these to be insignificant in all cases.

% This may appear at first sight to contradict the actua situation in China, where vaccination
levels have been relatively low among the very elderly (Kou, 2022; Xing, 2022). However,
our sample contained very few elderly participants; only 12 were above the age of 60.
Therefore, our datais not useful in comparing vaccination willingness between elderly and
younger adults.
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6. Discussion and Conclusion

Our results demonstrate that providing compensations for Covid-19 vaccination can
backfire, reducing people’ s willingness to be vaccinated relative to merely offering the
vaccine for free. Our results in this direction are striking, and stronger than those of
previous literature. Of the experimental papers reviewed in Section 2, the only one to
report significantly negative effects of Covid-19 vaccine incentives found that this
effect, in the United States, was negated once incentives were raised to 50 USD (Serra-
Garcia and Szech, 2022). Other studies have found significantly positive effects of
incentives even smaller than this (e.g. Campos-Mercade et a., 2021; Kluver et a.,
2021). In contrast, our experiment continues to identify a significant backfiring effect
even for incentives worth roughly the equivalent of 125 USD. Thisis even despite the
fact that these incentives are worth more in purchasing power — and represent a much

higher proportion of average income —in Chinathan in the US.

We identify amild tendency for the incentivesto work better (i.e. less badly) when they
increase in value. We did not test incentives worth more than 800 RMB, and therefore
cannot rule out that their effects may become positive at much higher levels.
Nevertheless, our study offers alesson to policymakers: the use of incentives, at small-
to-medium levels, to encourage Covid-19 vaccination among the Chinese population
does not seem to be an effective use of resources and may well be counterproductive
toward achieving the policy goal of high vaccination rates. We speculate that the
negative effects we identify may be due to incentives crowding out intrinsic motivation
(Benabou and Tirole, 2006). Without material inducements individuals may wish to
become vaccinated because this is what society promotes, and doing so gives them a
positive feeling from performing their civic duty; the introduction of extrinsic
incentives to vaccinate oneself may reduce the self-esteem or socia-esteem benefits
derived from the act. A supplementary explanation could be that the offer of material

incentives sends negative signals about the quality or safety of a vaccine.
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A further striking result is that the backfiring effects occur not only for monetary
incentives but also for non-monetary gifts. The equivalent effectiveness of money and
giftsin encouraging Covid-19 vaccination represents anovel research finding. Previous
literature has shown gifts can be more successful than money in motivating certain
behaviors, but disappointingly we find no evidence that this is the case for Covid-19
vaccination. It is possible that gifts provided by the government may fail to have the
same positive motivating effects that gifts from employers have, because the exchange
is more impersona. However, we do encourage further research on the effects of gift
incentives for Covid-19 vaccination. Our study only considers one type of gift (rice)
and it is possible that others could be more successful. It is also possible that thereis a
cultural element to our results. In China, there is arelatively strong tradition of giving
money as a gift (e.g. at weddings) and using it to cement interpersonal relationships;
the distinction between money and non-monetary gifts may therefore be less

pronounced than in other cultures.

The main limitation of this study is that we elicited hypothetical vaccination
willingness rather than actual behavior. For practical reasons, the vast magjority of
existing research on Covid-19 vaccination interventions has investigated their effects
using hypothetical methods like ours. We cannot, of course, guarantee that the
patterns observed would be the same for real vaccination decisions. On this point,
some reassuring evidence comes from Campos-Mercade et a. (2021), the only study
we have encountered to date which measured the effects of monetary incentives on
both stated vaccination intentions and subsequent actual behavior, finding very
similar results for each. Neverthel ess, we would certainly welcome any future
research which tests whether our findings can be replicated under real scenarios. In
the meantime, we encourage policymakers to give consideration to the implications
held by the stated preferences of our experimental subjects for their attempts to devise

effective Covid-19 vaccination interventions.
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Online Appendix

Below presents the survey text. Note that this is translated

from the Chinese version used in the experiment.

Wording for each treatment (each subject only saw one of
these)

Control treatment

Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, how
willing are you to accept this new vaccine?

Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.

G50 treatment

Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, and you
will receive an additional bottle of Mixed Grain Rice (valued at 50
RMB) as a thank-you gift if you decide to get vaccinated. This gift
will be delivered to your home within 2 working days. How willing
are you to accept this new vaccine?

Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
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G200 treatment

Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, and you
will receive additional 4 bottles of grain rice (valued at 200 RMB) as
a thank-you gift if you decide to get vaccinated. This gift will be
delivered to your home within 2 working days. How willing are you
to accept this new vaccine?

Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.
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G800 treatment Suppose there is a newly invented vaccine that
proves to be more effective in preventing COVID-19 than the
traditional Zhengxing and Kehui vaccines. Now, this free vaccine is
available to you, and you will receive additional 2 big packages of
grain rice (valued at 800 RMB) as a thank-you gift if you decide to
get vaccinated. This gift will be delivered to your home within 2
working days. How willing are you to accept this new vaccine?
Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.

30



b

" 5a

oy
2

A[—w
£

et P

=y
w— L

Dy

S

I JJ
! A
h;'.if S

M50 treatment

Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, and you
will receive an additional cash reward of 50 RMB if you decide to get
vaccinated. The money will be sent to your WeChat account within 2
working days. How willing are you to accept this new vaccine?
Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.

&

Received

¥50.00

Amount in Balance

M200 treatment
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Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, and you
will receive an additional cash reward of 200 RMB if you decide to
get vaccinated. The money will be sent to your WeChat account
within 2 working days. How willing are you to accept this new
vaccine?

Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.

<

Received

¥200.00

Amount in Balance

M800 treatment

Suppose there is a newly invented vaccine that proves to be more
effective in preventing COVID-19 than the traditional Zhengxing and
Kehui vaccines. Now, this free vaccine is available to you, and you
will receive an additional cash reward of 800 RMB if you decide to
get vaccinated. The money will be sent to your WeChat account
within 2 working days. How willing are you to accept this new
vaccine?

Please indicate your answer on a scale from 0 to 100, where 100
means “completely willing to accept” and 0 represents “completely
unwilling to accept”.
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Received

¥800.00

Amount in Balance

Further questions

1. What is your gender?

oMale oFemale

2. What is your age? *
oAbove

018~25 026~30 031~40 041~50 051~60 60

3. Where is your hometown? *

4. What is your monthly income? *
oLess than 3,000 RMB

03,000 RMB - 5,000 RMB
05,000 RMB - 8,000 RMB
08,000 RMB - 15,000 RMB
015,000 RMB - 30,000 RMB
030,000 RMB - 50,000 RMB
050,000 RMB - 100,000 RMB
oMore than 100,000 RMB
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5. How much do you trust that the current used Coronavirus
vaccine (Zhengxing/ Kehui) is effective? *

oDo not trust at all
oDo not trust very much
oTrust somewhat

oTrust completely

6. How worried are you about getting infected with Coronavirus? *

oA great deal

oA moderate amount
oA little
oNot at all

7. Do you know anyone in your family, friends, or acquaintances
who have been infected with Coronavirus? *

oYes

oNo
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