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Abstract
Introduction: The new coronavirus pandemic has appreciably impacted on morbidity and mortality as
well as having appreciable economic impact worldwide. New vaccines are a potential way forward to
reduce transmission rates and their subsequent impact. In Brazil vaccines are being distributed via
the public sector. In the future, vaccines will be available in the private market. Information about
consumers’ willingness to pay (WTP) for a hypothetical vaccine against SARS CoV-2 can help future
price setting discussions. Methods: A cross-sectional study was conducted with consumers in the five
regions of Brazil regarding the willingness to pay (WTP) for a hypothetical vaccine against SARS
CoV-2 with a 50% efficacy. Results: A total of 1402 individuals over 18 years of age who declared not
having COVID-19 at the time of the survey were interviewed. The acceptability for this hypothetical
vaccine was 80.7%. In addition, the amount of WTP by Brazilian consumers for a hypothetical SARS
CoV-2 vaccine was estimated at US$ 22.18(120.00 BRL). Conclusion: This study can contribute to
decision-making to inform potential pricing for a hypothetical SARS CoV-2 vaccine.
Keywords: SARS CoV-2; willingness to pay; vaccine; Brazil; contingent valuation; COVID-19.
1. Introduction
SARS-CoV-2 infection was designated as a pandemic by the World Health Organization (WHO) on
March 11, 2020 [1-4]. Coronavirus disease (COVID-19) is an infectious disease caused by a newly
discovered coronavirus, named SARS-CoV-2, and can be transmitted directly from droplets and
aerosols expelled by an infected person's speech, cough or sneeze, or indirectly such as hand
contact with objects contaminated with the virus and subsequently from hand contact with the mucosa
of the eyes, mouth and nose [5-7]. Most people infected with the COVID-19 virus will experience mild
to moderate respiratory illness with symptoms such as a cough, shortness of breath, headaches and
body aches, malaise and fever, and might recover without requiring special treatment. However, older
people, and those with comorbidities such as cardiovascular disease, diabetes, chronic respiratory
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diseases or cancer are more likely to develop more severe symptoms [6]. In the most severe cases,
patients may have breathing difficulties and need mechanical ventilation as well as potentially
constant medical monitoring in intensive care units [8,9]. This fact is reflected in the higher Case
Fatality Rate (CFR) of the disease in elderly patients with mortality rates up to 90 times higher in
individuals over the age of 65 when compared to individuals aged 18 to 29 years [10,11].
According to WHO (2021), until April 21, 2021, 138,688,383 cases of the disease were confirmed in
the world and 2,978,935 deaths have been recorded [12]. The worldwide CFR is 2.20%, and the
deaths registered only in Brazil currently represent approximately 11% of those occurring across the
world [13]. However, there are major concerns with the underreporting of new cases and deaths
including Brazil [11,14-16]. In Brazil, the emergent epicenter of COVID-19, until April 21, 2021,
14,122,79 cases (incidence of 6,491 cases/100,000 inhabitants) and 381,475 deaths were confirmed,
with a CFR of 2.50% [17]. The epidemiological impact of COVID-19 is variable according to each
region of Brazil. Highest for Northeast and Southeast with 3,241,814 and 5,219,208 confirmed cases
and the Midwest with higher incidence of 9,129 cases per each 100,000 inhabitants until April 21
[17,18].
Up to January 2021, at least four vaccines had their randomized clinical trial (RCT) results published
[19-22], even if preliminary, and had received the Emergency Use Authorization use in some
countries including the United States of America, United Kingdom and Brazil [23-25]. The first
vaccines to receive conditional marketing authorization by the European Medicines Agency (EMA)
and the U.S. Food and Drug Administration (FDA) were Cominarty® (Pfizer-BioNTech), Covishield®
(Oxford-AstraZeneca) and Moderna COVID-19 Vaccines [23,24,26]. In March 11, the EMA
recommended the use of Janssen-Cilag™ COVID-19 vaccine [27]. The European Commission has
already concluded contracts for 2,265 billion doses with AstraZeneca, Sanofi-GSK, Johnson and
Johnson, BioNTech-Pfizer, CureVac and Moderna (160 million doses). However, the rollout is slow to
date across Europe with the exception of the UK [28,29].
In Brazil, CoronaVac™ and Covishield® (Oxford-AstraZeneca™) vaccines received the emergency
use authorization by the National Sanitary Surveillance Agency (ANVISA) on 17 January 2021, while
Cominarty® and Covishield® received the definitive approval in 23 February and 12 March,
respectively [25]. Ad26.COV2.S®, the vaccine produced by Janssen™, was the latest vaccine one to
receive emergency use authorization in Brazil on March 31[30]. Besides those, the manufacturer of
Sputnik V (Gamaleya) also applied for a use authorization in the country; however until April 2021,
there was no decision by ANVISA [31,32]. CoronaVac is a Chinese inactivated-virus vaccine
produced by Sinovac, which is being produced in partnership with the biological research center
Butantan in Brazil. Its phase 3 RCT results there was an overall efficacy of 50.38%, 78% efficacy for
mild cases and 100% for moderate and severe cases of Sars-CoV-2 [33]. Covishield®, in its turn, is a
vaccine developed in a partnership between Oxford University and AstraZeneca pharmaceuticals
[19].
The National Immunization Program (PNI) created in 1973 by the Brazilian Ministry of Health has as
its main objective the reduction of infections in the country. As a result, several vaccines are available
free for the Brazilian people, according to the vaccination calendar and campaigns. PNI is considered
one of the most important Brazilian health programs [34,35] and is carried out in a tripartite manner,
with the participation of the Union, the states, the Federal District and the municipalities [36]. In the
context of vaccination against COVID-19, the Brazilian Ministry of Health meets periodically with
representatives of state and municipal health departments to discuss the actions to be developed in
the vaccination campaign involving the vaccines approved for emergency use in the country [36]. In
addition, the National Immunization Plan has an objective to prioritize vaccinations among health
professionals and the population most vulnerable to SARS-CoV-2, such as the elderly and individuals
with comorbidities, which started in January of 2021 and consisted of four phases [37].
The Brazilian Ministry of Health signed a contract with Butantan guaranteeing, besides the exclusive
right over all doses produced or imported by the institution, over 100 million doses, which will be
incorporated into the PNI, and the CoronaVac vaccine presented, approximately, protection of 50%
[38]. On the other hand, the vaccine produced by the pharmaceutical company Astrazeneca in
partnership with the federal entity Fundação Oswaldo Cruz (FIOCRUZ) has shown an overall efficacy
of 70.4%, ranging from 62% to 90% with different dosing regimens [19]. This adenoviral vaccine was
the subject of a contract with the Brazilian Ministry of Health, which also signed an agreement for 70
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million doses of Pfizer/BioNTech™ and 38 million doses of Janssen™ vaccine [39,40]. Recently, the
Brazilian Association of Vaccine Clinics reported that private laboratories are interested and are
negotiating with an Indian company, Bharat Biotech, involving the purchase of five million doses of a
vaccine against COVID-19. This vaccine has not yet completed phase III clinical trials and will be
assessed by ANVISA for use in the country in the future [41]. In parallel, in March 2021, the bill
allowing the private sector to buy vaccines against the coronavirus was approved by Brazilian
government [42,43].
Until February 2021, no vaccine had gone through a pricing process by the Medicines Market
Regulation Chamber (CMED), which reinforces the need for pharmacoeconomic studies that
contribute to this discussion. In Brazil, CMED is responsible for the economic regulation of medicines
including vaccines commercialized in the country. CMED evaluates and establishes the prices of
medicines that will be marketed in the country [44]. However, the approval and registration of new
medicines including vaccines for commercialization is conducted by ANVISA [45]. A new technology
is only introduced onto the Brazilian market upon compliance with the criteria established by
Resolution No. 2 of March 5 2004 guidance [46]. Thereafter, its pricing is defined by CMED. As a
vaccine against SARS-CoV-2 infection will be a new product, this technology would be classified as
category I. Further, its price cannot be higher than the lowest price of a number of countries including
Australia, Canada, France, Greece, Italy, New Zealand, Portugal, Spain and the United States of
America [46].
In the context of limited healthcare resources and growing demand in Brazil [47], it is important to
emphasize the importance of undertaking studies in an economic context to support the process of
rational decision-making [48,49]. Priority setting is crucial in countries such as Brazil where the public
health system caters for over 210 million inhabitants [50]. Accordingly, studies that seek to identify the
value of technologies of clinical interest for a given country, such as a vaccine for the prevention of
COVID-19 in Brazil, may contribute to future decision-making regarding their pricing.
The field of pharmacoeconomics has provided a considerable number of methodologies for health
technologies assessment, ranging for instance from cost-utility and cost-effectiveness to consumer
preference valuation depending on the situation and objectives [51]. In health economics, estimating
the consumer preference for a product can be of great relevance in determining the feasibility of
providing a technology in a public health system context. To determine the consumer preference on a
given product, there are some common methodologies, which include revealed preference and
declared preference studies. In revealed preference techniques, the researchers observe the
behavior and the choices of potential consumers, instigating discussions about the actual price of a
good [52]. For medicines currently unavailable on the private market, including currently the COVID19 vaccine in Brazil, revealed preference studies are impossible to conduct. Instead, declared
preference studies can be useful in this scenario. In this methodology, the researchers create a
hypothetical market with a new product and ask to participants what would be their likely behavior, i.e.
whether buying it or not and how much are they willing to pay for it [53].
WTP is a methodology that seeks to estimate the maximum individual value to be allocated to a
specific program, clinical services, or interventions, or treatment to identify its monetary value. WTP
studies enable decision makers to assess a point value, ranges of values, or the positive or negative
response to a presented value, contributing to a better perception of an individual's preferences in
health decision-making processes [54]. This approach is based on the application of a questionnaire,
with prior presentation of the characteristics of the evaluated intervention to the interviewee and
aspects relevant to the clinical context [55,56].
In recent years, this methodological approach has enhanced deliberations regarding the potential
value of new vaccines, i.e. the first approved dengue vaccine in Brazil, and to hypothetical scenarios
for Zika and Chikungunya as well as Chagas Disease in the country [55-58]. Some published studies
already assessed the WTP for a vaccine against SARS-CoV-2 infection [59-61]. However, we didn’t
find any published article assessing this WTP in the Brazilian context. We believe it would be
important to evaluate the WTP for a hypothetical vaccine for SARS-CoV-2 infection with Brazilian
consumer involving the different regions in the country. This is because Brazil is the country with the
most cases and deaths in Latin America associated with SARS-CoV-2 infection with 14 million of
confirmed cases [12,13,17]. Consequently, we sought to estimate the Brazilian consumers’ WTP for a
hypothetical vaccine to COVID-19 prevention, to contribute to the debate and pharmacoeconomic
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reviews focusing on demand and potential prices for this type of medicine in Brazil starting with the
private market.
2. Materials and Methods
This study was performed to estimate the WTP of the Brazilian Consumer for a hypothetical vaccine
to prevent COVID-19 via a contingent valuation analysis. A questionnaire with open and closed
questions was used to collect data relevant.
2.1 Design and study location
Considering the scenario of the pandemic for the new coronavirus across the country, in which faceto-face research is not feasible, the Google Forms online tool was used to enable participants to
access the research instrument prepared by the team.
According to Brazilian Institute of Geography and Statistics (IBGE), in 2021 Brazil has approximately
212 million of inhabitants among five regions (5,570 municipalities) [62]. The average monthly income
was US$ 443.25 2.398 BRL in the first quarter of 2020 [63], and the Gross Domestic Product per
capita was US$ 6,209.58 (33,593.82 BRL) in 2018 [50]. The nominal household monthly income per
capita was US$ 265.93 (1,438.67 BRL) in 2019 [64].
2.2 Data collection instrument
The WTP technique involves the application of a questionnaire which includes a prior presentation of
the disease and the technology applied to the context to be evaluated by the respondent as part of
their decision-making process [57].
The questionnaire (Supplementary Material) used in this study was developed by the research team,
building on previous publications [55,56,65]. It comprised the following five sections: (1) Questions to
test participants’ knowledge regarding SARS CoV-2 disease; (2) Information on the disease,
intervention, and alternatives for preventing the disease; (3) Questions to assess their understanding
of the information provided; (4) Discrete Choice, Bidding Game, and Open-Ended Questions including
questions to identify whether individuals would pay U$18.48 (100.00 BRL) for a single dose of the
hypothetical SARS CoV-2 vaccine as well as questions to estimate the range of values that
respondents would pay for the technology; and (5) a socioeconomic questionnaire [57].
For the discrete choice technique, the value of US$18.48 (100.00 BRL) was established for a single
dose of SARS CoV-2 vaccine. This choice was derived based on the Brazilian market involving
single-dose vaccines, in consultation with the Price List of the Drug Market Regulation Chamber
(CMED) and through the factory price (FP) of vaccines in Brazil [66].
The efficacy of vaccine protection (50%), as well as the possibility of local events (e. g. swelling at the
site of application and pain) and information on the disease, epidemiological data, and criteria for
vaccination were included in the initial stage of the interview. The hypothetical efficacy adopted in this
study was selected considering the least percentual of 50% according to WHO recommendation for a
vaccine for COVID-19 prevention [67].
2.3 Sampling and selection criteria
The method of online survey was chosen due to the difficulty in undertaking a face-to-face study
amid the ongoing COVID-19 outbreak. We used a simplified snowball sampling technique, in which
sample recruitment was conducted among Brazilian residents of the five regions of the country (North,
Northeast, South, Southeast, Midwest).
If there is a greater uncertainty that 50% of the respondents would agree to pay US$18.48 (100.00
BRL), a minimum of 625 respondents would be required in this survey to achieve a margin of global
error of 4 percentage points at a 95% confidence level. This guided the initial number of people to
approach for this study.
As a criterion for participation, individuals had to possess and declare an income, with individuals
under 18 years of age and those without income being excluded. Interviewees may or may not have a
history of COVID-19; however, at the time of the interview, they were excluded if they had symptoms
or were diagnosed with the disease, which is in line with other similar studies [55-57,65,68].
Individuals who would not use the vaccine or would not use it even if it were free, and those who were
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willing to pay more than twice their declared monthly income, were excluded from the sample as
established for this approach [57] and observed in similar studies [55,56,65].
2.4 Data analysis
The WTP for the hypothetical vaccine for the prevention of COVID-19 was estimated by the median
value of the variable “maximum amount you would pay for the vaccine” and declared by individuals
who were willing to pay any amount greater than or equal to zero. Other studies have applied to this
methodological approach [55,56,65]. In addition, the inference methodology was used in complex
samples, applied when the individuals in the original sample were not taken from the population by
simple random sampling and there is a need to estimate the parameters of the variables of interest
with weighting by some group variable [69]. In the case of estimating the median of the variable
“maximum amount that would pay for the vaccine”, the Bootstrap resampling method was used in the
groups of “household income per dependent”, with sample size proportional to the distribution of the
Brazilian population in the ranges per capita household income in 2019 [70].
The WTP among the groups defined by the covariates was compared using the Mann-Whitney test
(two groups) or the Kruskal-Wallis test (three or more groups). The level of significance chosen was
5%. The individuals were stratified by their per capita wage income expressed by number of monthly
minimum wages (MW). For comparative purposes, the conversion value provided by the Brazilian
Central Bank (2020: US$1 = 5.41 BRL) was adopted [71]. At time of survey, 1 MW was US$ 193.16
(1,045 BRL).
Finally, the statistical analysis was added with graphs and frequency tables of categorical responses
and statistics of numerical synthesis of quantitative variables, e.g., age, gender, education level and if
had a risk factor for worsening COVID-19. Statistical and graphical analyzes were produced using
Microsoft Excel® 2007 and R. For comparative purposes, the conversion value provided by the
Brazilian Central Bank (2020: US$1 = 5.41 BRL) was adopted [72].
2.5 Ethics statement
All interviews were conducted after the interviewees had read and signed an informed consent form.
The questionnaire and the consent form were available for the respondent by Google Forms. In
addition, all researchers of the project signed a confidentiality agreement prior to the interviews. This
study was approved by the Ethics and Research Committee of the Federal University of Minas Gerais
(UFMG), under CAAE registration number 66860617.8.0000.5149.
3. Results
3.1 Population characteristics
The study was conducted among 1,402 individuals. The Participants were mostly female (63.8%),
aged between 25 and 49 years (60.5%), with higher education or postgraduate education (70.9%),
were employees at the time of the survey (74.8%), with per capita household income above two
minimum wages (69.9%) (Table 1).
The vast majority of participants reported that they had not had COVID-19 previously (92.4%).
Approximately, 30.0% of the participants reported the death of a relative or close friend due to
COVID-19 and 28.2% responded that they had a risk factor for worsening COVID-19 infection. 65.9%
of the participants were resident of the Southeast, 3.8% North, 7.3% Northeast, 17.9% Midwest, and
5.1% South.
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Table 1: Characteristics of respondents (n = 1402)
Variable

N

(%)

Age in years [mean (SD)]

37.2

12.9

Women

894

63.8

Age between 25 and 49 years old

848

60.5

Complete higher education or above

995

70.9

Currently working

1049

74.8

Per capita household income above 2 minimum wages

981

69.9

No had COVID-19

1295

92.4

Reported that other people in the household or friends died
associated to Covid-19

423

30.2

Reported that has a risk factor for worsening COVID-19 infection

395

28.2

Reported that get the hypothetical vaccine to COVID-19 prevention

1131

80.7

Reported that get the vaccine only if it was available for free

39

2.8

The country of discovery of the vaccine against COVID-19 makes no
difference

931

66.4

3.2 WTP for a hypothetical SARS CoV-2 vaccine
Of the 1,402 study participants, 271 (19.3%) said they would not be vaccinated even if the
hypothetical vaccine was free. The main reasons were efficacy (39.2%), safety (50.9%), and other
factors (9.9%). Among 1,131 respondents who accepted to use this vaccine (acceptability of 80.7%),
39 individuals declared to be vaccinated only if this hypothetical vaccine was free.
After descriptive analysis of the data, 280 individuals did not meet the eligibility criteria, with 271
respondents declaring, as mentioned, that they would not use this vaccine even if it was available free
of charge, three individuals reporting a disposition value of twice their monthly family income and six
participants presented with a COVID-19 diagnosis at the moment of the interview. As a result, 1,122
interviewees were eligible to participate in the WTP analysis.
The minimum and maximum value of the variable “maximum amount you would pay for the vaccine”
were US$0.00 (0.00 BRL) and US$1,848.43 (10,000.00 BRL), respectively. It was observed that the
median “maximum amount you would pay for the vaccine” varied significantly (p <0.001, KruskalWallis test) among respondents in the four ranges of household income per capita, showing an
increasing profile of the median value of WTP with an increase in income (Figure 1).
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Figure 1: Graph of cumulative frequency of WTP median for a hypothetical vaccine against
SARS-CoV-2 infection by household income per capita

Figure 2 shows the median of the “maximum amount who the respondent would pay for the vaccine”
per household income per capita, ranging from US$ 18.48 (100.00 BRL) for individuals with an
income of up to 1 times the minimum wage, up to US$ 55.45 (300.00 BRL) for those with an income
of 5 times the minimum wage or more. Considering the difference between the income profiles of the
research participants and the income profile of the Brazilian population (Figure 2), the median of the
“maximum amount that would pay for the vaccine” was calculated with weighting for the per capita
household income, resulting in a WTP of US$ 22.18 (120.00 BRL) (95% CI: 18.18 to 27.73). It means
that 50% of the interviewees reported a maximum WTP of US$22.18 or less.
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Figure 2: Boxplots of willingness to pay median for the vaccine against SARS-CoV-2 infection
according household income per capita of sample and Brazilian profile

In addition to per capita household income, a statistically significant difference (p-value <0.05) was
also found in the WTP declared by individuals according to their level of education (p<0.001).
However, other variables were evaluated and did not present a statistically significant relationship with
the maximum value of WTP (p>0.05). These included previous history with COVID-19 infection
(p=0.561), gender (p=0.106), age (p=0.261), comorbidities (p=0.421) and mortality associated with
COVID-19 in either family or friends (p=0.864).
Additionally, WTP was estimated for the hypothetical vaccine against SARS-CoV-2 infection
according to the participant's region of residence, also with weighting per household income per
capita. The WTP value among residents of the Midwest region was estimated at US$ 36.97 (200.00
BRL). This figure changed to US$ 18.48 (100.00 BRL) and US$ 25.88 (140.00 BRL) for residents of
the North and Southeast regions, respectively. The WTP value for both South and Northeast regions
was US$ 27.73 (150.00 BRL).
4. Discussion
We believe this is the first study to assess the WTP of the Brazilian consumers for a hypothetical
vaccine against SARS-CoV-2 infection, with a efficacy of 50% to prevent this infection, to help guide
decision-making in CMED when new vaccines will be available to purchase in the private market in
the country.
We did not find significant differences comparing the maximum valued applied to WTP for this
hypothetical vaccine (p>0.05) with age, gender, previously history with COVID-19 infection,
comorbidities and mortality associated with COVID-19 among family members and friends. However,
participants with a higher family income were willing to pay more for the vaccine than those who have
lower purchasing power (Figure 2), similar to the findings in other studies conducted in Brazil using
this methodological approach [55,56,65]. Consequently in countries such as Brazil, where most
people are low-income earners, companies should be cautious about pricing vaccines against
COVID-19 because even if it is a serious infection, people would not buy the vaccine if the price was
too high [64].
The vaccination against SARS-CoV-2 infection in Brazil started on January 20, 2021. Until April 21,
2021, 27,106,024 people had already received the first vaccine’s dose, whose immunization plan also
includes the application of a second dose, already applied to 10,667,806 individuals [37,73,74]. On
average, 429,248 doses were applied per day. If this rate goes on, it would only be possible to
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vaccinate the entire population, estimated at 211.755.692 people, after a period of 2,35 years [62].
When considering a vaccination coverage scenario of 69.3%, a value pointed out by Kwok and
collaborators (2020) as necessary to achieve herd immunity in the Brazilian population, the
vaccination programme would last more than 1.63 year [75]. Reinforces that the Ministry of Health
foresees vaccination against SARS-CoV-2 infection over a year (end of 2021) for the totally of the
Brazilian population [37].
It should be noted that some vaccines incorporated in the PNI by the SUS system are available free
of charge in accordance with the Ministry of Health recommendation for specific age groups such as
the flu vaccine with annual campaigns for elderly people. It can expected that in view of the new
variants associated with the coronavirus [76,77], there will be a need for annual vaccination
campaigns, which may not include the entire population by PNI, considering the costs and clinical
benefits for different age groups. In this context, similar to the situation with vaccines against
influenza, if individuals are not included in priority groups for future vaccination campaigns against
COVID, they should be able to purchase the vaccines in private pharmacies and clinics making
discussions about pricing necessary with studies such as these.
The willingness to pay estimated in this study, after considering the income distribution of individuals
in the sample, was US$ 22.18 (120.00 BRL). This value is similar to those found in other studies
performed in Brazil using the same methodological approach and developed by this group of
researchers. This included the first dengue vaccine (120.00 BRL) approved in the country, and for
hypothetical vaccines against chikungunya (120.00 BRL) and zika (100.00 BRL), respectively
[55,56,65]. All arboviruses, targets of the aforementioned studies, are also considered of great
relevance to public health in Brazil and have, in the majority of cases, a higher percentage of
asymptomatic cases, similar to available evidence on COVID-19 [78]. In addition, they have common
aspects such as viral etiology, low mortality rates and, mainly, the similarity of the vaccine efficacy
profile considered in the studies, including 50% for the prevention of COVID-19 and 60% for the
dengue vaccine [65]. These aspects can help in understanding the similarity of the WTP values found
between the present study and the other published studies [55,56,65]. In addition, the WTP value was
defined from the median of the maximum values presented by the interviewees. Notably, this criterion,
which has been established in literature [55,56,65], is intended to avoid discrepant values from the
population profile scenario of a study.
In a study with a similar methodology, Harapan and collaborators (2020) estimated the WTP for a
hypothetical vaccine against COVID in Indonesia at US$ 30.94 (500,000 IDR) [61]. It is noteworthy
that Harapan et al. (2020) also conducted data collection in a virtual manner due to the isolation
imposed during the COVID-19 pandemic. However, the efficacy considered was 95%, appreciably
higher than the percentage considered in our study (50%). In another assessment of WTP by a
hypothetical SARS-CoV-2 vaccine, in Chile, the median value estimated was also considerably higher
than that observed in Brazil and Indonesia studies, being US$ 184.72, which is equivalent to 1.22% of
GDP per capita from the country. According to the authors, the value was high and may have been
influenced by the income profile, incidence of COVID-19 in the country, employment status and the
presence of comorbidities of the participants. Efficacy data for the assessed vaccine was not declared
[59].
Dong and colleagues (2020) estimated a willingness to pay in China at US$ 66.09 (446 CNY) for a
vaccine with 50% effectiveness against SARS-CoV-2 with protective effect of six months after three
doses [60]. In a sensitivity analysis, the authors identified a WTP of US$ 301.75 (1948 CNY) for the
vaccine in a scenario with 90% effectiveness and 18 months of protection and US$ 15.18 (98 CNY)
for the comfort of using a single dose [60].
Brazil is a country of continental dimensions and this fact, along with the sociodemographic disparities
between the regions of the country, has a great impact on public health and in the formulation of
policies to address ongoing health problems. During the COVID-19 pandemic, it was possible to
observe that, at certain times, some regions of the country had a marked increase in incidence, while
others had stable number of cases [18]. Aspects such as the considerable distance between the
country's capitals and urban centers can hinder the large flow of people between states and
contribute to a reduction of interregional transmission [79,80].
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Most deaths were driven by the state of Sao Paulo, Brazil's most populous, which recorded 1,021 new
deaths in only one day (March, 23, 2021), far above [17]. Additionally, infrastructure inequalities
between regions may negatively impact in the ability of dealing with COVID-19. An example of this
was the oxygen crisis occurred in Manaus, where individuals with severe symptoms of COVID-19
requiring mechanical ventilation could not access oxygen supplementation due to lack of oxygen
cylinders in Amazonas state [81]. Another infrastructural problem faced by the country in COVID-19
pandemic is insufficient diagnostic testing of individuals and this aspect directly impacts in the
formulation of public policies to retain contagion and treat patients. [11,14-16]In addition, problems
related to infrastructure, such as the low number of beds in intensive care units in certain regions of
the country, have made it difficult to treat patients with COVID-19 [82]. However, Brazil is not unique
in this regard [11].
According to WHO forecasts, in August 2020, a vaccine against the new coronavirus should cost
approximately US$ 10.00 (approximately 55.00 BRL) [72,83]. According to this forecast, it is
estimated that Brazil would spend approximately 4 billion BRL for the immunization of vulnerable
people [83,84]. Considering the scenarios of exclusive availability of a vaccine against SARS-CoV-2
to thousands of Brazilians, from PNI, or the possibility for consumers to buy the vaccine in the private
market, reinforces the necessity to establish a value that is feasible, according to the economic and
social particularities of Brazil. It is essential to organize a national vaccination, considering the
rationality of public spending. The country has an universal complex and public system health for,
approximately, 210 million of Brazilian people, with many health demands and its budgetary
limitations [64]. These aspects should be considered in discussions about the price of a vaccine for
COVID-19 in Brazil.
For many of these government contracts, the cost for each dose depends on the amount ordered and
the budget earmarked to fund the development and production. In Brazil, the agreement signed with
the Ministry of Health involved the purchase of more than 200 million doses of AstraZeneca™ vaccine
has a cost price of US$ 3.16 per dose [85], while the estimated price for CoronaVac is US$ 10 per
dose [86]. However, the values of government agreements do not necessarily reflect the cost to the
private market. For instance, the market price established by the company of Sputnik V vaccine was
US$ 1.85 per dose (10 BRL) [87]. In this context, it is not yet clear how the acquisition and distribution
of doses by the private market will work, since it will depend on the rules of the bill that is being
processed in Brazil. This bill foresees that the doses acquired must be delivered to SUS until the
vaccination of the priority groups is completed and, afterwards, the private market can keep 50% of
the doses it acquires, which cannot be marketed directly to individuals [42,88].
Some economic studies can contribute to technology pricing discussion applied to its incorporation in
a public health system (government purchase) as cost effectiveness analysis [89], and to private
market such as the WTP approach [55-58,65]. In this last analysis, it is essential to consider the
socioeconomic and epidemiological aspects of a region along with the purchasing power of an
individual in the region [56,58]. This study demonstrated the profile of Brazilian people and its WTP
for a hypothetical vaccine against COVID-19 associated with a number of variables including income
range, education level, and locality, and can be useful in decisions regarding the purchasing and
selling price of a vaccine against SARS-CoV-2 in Brazil.
Considering the mutation capacity of SARS-CoV-2, a long period without sufficient vaccine coverage
and wide viral circulation may favor the appearance of new variants of the virus, such as those
already identified in Denmark, United Kingdom, South Africa and Brazil [76,77,90,91]. New variants of
the virus can not only become more contagious and lethal, but also put the advances in the
development of vaccines against COVID-19 at risk. For this reason, it is essential to making doses of
the vaccine available to the population through the National Immunization Program, and to regularly
re-evaluate vaccines against the new variant. In addition, make the vaccine available via the private
sector if there are concerns with the roll-out of any vaccine due to logistical issues.
Consequently, despite the previously reported status of COVID-19 vaccination by SUS, some points
need to be discussed regarding the availability of a vaccine in the private sector. Considering in the
near future, the need for vaccination campaigns for COVID (the emergence of new variants) in which
free vaccination may be associated with only a few priority groups, as is the case for vaccination to
prevent influenza in Brazil by SUS, the private market is important to enable individuals access to the
vaccine if they wish to purchase it. The vaccine against SARS-CoV-2 may also not be available free
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of charge to the entire population. Several vaccines are offered by SUS, but the private sector has
been successfully engaged with and optimized vaccination strategies in many countries similar to
Brazil. This is especially in cases that vaccines are only available for specific age groups as the
Human Papillomavirus vaccine (HPV) which is currently only free of charge for girls aged from 9 to 14
years old and boys from 11 to 14 years old by SUS.
Overall, methodologies such as WTP are a useful tool to help with discussions about the pricing of
goods but they cannot be the only parameter in the decision-making process. In this kind of
methodology, it is also common to find a difference between the WTP and the actual price of a good.
This difference is called consumer surplus and, when positive (price lower than WTP), indicates the
feasibility of practicing that price [92]. That said, we expect that the findings of the this study can
contribute to discussions about the pricing of the vaccine especially for the private market, helping to
identify values in which exists a good cost-benefit ratio [93].
Additionally, this study highlights the "Differential pricing” approach, a practice whereby the
manufacturers charge different prices for the same product in different markets [94]. In this context,
the theory of Ramsey pricing demonstrate that the absolute price of a product in a market are
constrained by regulations associated to cover the predetermined costs and the need to consider
welfare-maximizing price differentials across consumer groups [94,95]. This reinforces the relevance
of conducting economic studies involving different countries and individuals associated with a specific
product. We believe that WTP studies combined with other economic analysis will help guide pricing
and reimbursement decisions in Brazil for new medicines in the private market.
Limitations of this study include the fact that this is a hypothetical vaccine and the efficacy estimated
of 50% may not reflect reality, as observed in recently approved vaccines in Brazil with protection
estimated at 76% against severe cases or higher [30]. However, one of the vaccines against COVID19 approved in Brazil, CoronaVac, presented, approximately, protection of 50% [33,96]. In addition, in
our study, the frequency of individuals with family incomes less than 5 times the minimum wage was
38.95%, which is low compared with the average rate of 87.9% for Brazil [97]. In addition, the
respondent’s willingness to pay were constrained within the attributes and levels presented in this
study. Lastly, the random sample used may not be fully generalizable to population of Brazil. Despite
these limitations, we believe this study should contribute to discussions around the pricing COVID-19
vaccines in the country for private market.
5. Conclusion
Brazil is highlighted in Latin America with, approximately,13,746,000 confirmed cases and 381,475
deaths associated with infection up to April 21, a serious public health problem in the world [13]. The
present study revealed the monetary value of a hypothetical vaccine against SARS-CoV-2 infection of
US$ 22.18 (R$120.00 BRL).
Considering the possibility of different SARS-CoV-2 variants in the future, the importance for annual
national vaccinations for COVID-19 prevention, and the possible scenario of free immunization for
specific groups as elderly people such as influenza vaccine (annual campaigns), we believe such
studies can contribute to pricing discussions in the private sector. We also believe that vaccines
against COVID-19 should be seen as cost-effective. Studies such as this, combined with budget
impact analyses and specific cost-effectiveness analyses, can inform the optimal use of healthcare
resources. In addition, prices and effectiveness obtained with these new vaccines need to be
evaluated and compared to other vaccines with similar burden. This can help contribute to political
decisions on acceptable and reasonable prices, essential for countries such as Brazil with universal
healthcare systems. Brazil constitutes one of the largest markets for SARS-CoV-2 vaccine and there
are appreciable competing demands on available resources, especially given the current economic
situation in the country.
Key issues


The COVID-19 pandemic represented, until this moment, 14,122,795 confirmed cases and
381,475 deaths between March of 2020 and April of 2021, highlighting the Brazil as country with
the most cases and deaths in Latin America, according to WHO.
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In Brazil, COVID-19 healthcare is available free of charge throughout the national territory by
Public Health System, and a safe and effective vaccine for COVID-19 prevention represents an
important strategy for the control of the disease.
This study estimated the WTP of Brazilian consumers for a hypothetical SARS-CoV-2 vaccine
through an analysis of contingent valuation.
50% of the interviewees were willing to pay US$ 22.18 (120.00 BRL) for a hypothetical vaccine
against SARS-CoV-2 infection.
The study can contribute for discussions about the pricing of COVID vaccines to be adopted into
the market in Brazil.
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