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ABSTRACT
Vaccinations were considered to be among the most effective way in preventing further COVID-19 transmission. To
date, the manufactures of vaccines were in the third phase of clinical trial studies. However, the extent to which the
publics are able to pay and willing to pay for this vaccine remains unclear. This study aimed to evaluate the ability to
pay (ATP) and willingness to pay (WTP) for COVID-19 vaccination in Malaysia. A cross sectional study was conducted
among 67 staff of a public university in Nilai, Negeri Sembilan. The ATP and WTP were obtained through an open and
close-ended method via either face-to-face interview or telephone-based interview. For the open-ended method, the
mean (SD) ATP and WTP values recorded were USD 52.35 (620.83) and USD 52.08 (620.82) respectively. As for the closeended, the mean (SD) ATP and WTP values recorded were USD 52.08 (620.82) and USD 32.38 (147.97) respectively.
Through closed-ended method, lower ATP and WTP values were recorded compared with open-ended method, as the
respondents are able to negotiate through a bidding process to get the best price of vaccine. Female, Malay, married,
permanent staff and respondents with side-income respondents recorded higher ATP and WTP values in open-ended
method. Nevertheless, except for the side-income, other factors in this study were not statistically significant. Findings
from this study could facilitate government to set appropriate market price to ensure the affordability of COVID-19
vaccine and improve its accessibility so that a big proportion of the people will be vaccinated and protected from this
disease.
Keywords: Ability to pay (ATP), Willingness to pay (WTP), Vaccine, Financial COVID-19.

INTRODUCTION
Coronavirus disease 2019 (COVID-19) is caused by
a new coronavirus first identified as a novel
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). The first case was reported on
December 31, 2019 in Wuhan City, China 1. Since
then, the new coronavirus has spread and infected
people in more than 200 countries. Due to the
rapid spread of the disease, the World Health
Organization (WHO) declared the COVID-19 as
pandemic on Mac 20202–4 .
The positive cases of pandemic COVID-19 were
continuously increasing and in early February
2021, the confirmed cases were around 106
million with approximately 2 million death were
recorded globally2. In Malaysia, the updated total
positive cases as in 7 February 2021 was 238,721
with 857 deaths5. SARS-CoV-2 spreads rapidly
from person to person 6 through direct
transmission via respiratory droplet or direct
contact with infected individuals, or through
contact with contaminated objects and
surfaces7,8. The symptoms of COVID-19 are
anosmia, dry cough, headache, sore throat,
vomiting, fever, diarrhea and nasal congestion9.
There are some infected individuals who do not
develop any symptoms and do not feel unwell.
These people are called asymptomatic carriers 10.

Nevertheless, certain groups of people such as
the elderly, young children, pregnant ladies, and
people with chronic diseases such as
hypertension, diabetes, heart problems, kidney
and liver diseases are highly vulnerable and
susceptible
to
COVID-19
infection
and
complications6,11.
To date, there is no specific treatment
confirmed by the WHO to be effective against
COVID-1912.
Therefore,
lots
of
nonpharmacological preventive measures were
taken to break the transmission chain. In
Malaysia, the Movement Control Order (MCO) was
enforced under the Prevention and Control of
Infectious Disease Act 1988 and the Police Act
19677. During the MCO phase, all mass
movements, sports, socio-cultural or religious
activities were prohibited. Schools, universities
and non-essential public and private were also
closed. Travel banned, borders restrictions and
compulsory quarantine for those coming back
from overseas were also implemented13. An
individual self-precaution was emphasized to
avoid exposure through staying at home,
practiced wearing protective masks when out in
public, frequent hand-washing, and avoiding
mass gathering7,14–16.
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COVID-19
pandemic
had
given
huge
consequences and impairment towards human’s
physical,
emotional,
and
psychosocial
wellbeing17–19, thus enhanced the need for an
effective vaccine as it is among the most efficient
means
of
preventing
further
COVID-19
transmission20. Vaccines provide direct protection
by reducing susceptibility to infection or diseases
and indirect protection by reducing the number of
people infected in a population or their
infectiousness21. It works by training and
preparing the body’s natural defenses which is the
immune system to recognize and fight off the
viruses and bacteria. If the body is exposed to
those pathogens later, the body is immediately
ready to destroy them2.
The development of a vaccine against COVID-19
were done by various institutions funded from
multiple governments, pharmaceutical companies
and philanthropists20,22–25. Around the world, more
than 50 vaccines for the COVID-19 are being
tested in three phases of clinical trials with at
least 80 others in earlier stage of development2.
Even though the vaccine were deemed to be very
effective in preventing further infections of the
pandemic, the ability-to-pay (ATP) and
willingness-to-pay (WTP) for the vaccine were still
not clear. There might be individuals who were
not willing to pay for the vaccine because they
were not convinced of its effectiveness and
importance. Some of them might not be able to
pay for the vaccine due to the existing
commitments. The ATP and WTP for the vaccine
were usually associated with the factors that
determined them to set the value26–28.
Hence, it is crucial to determine the individual’s
ATP and WTP for the vaccine. Assessment of WTP,
known as the maximum amount of money that
individuals would be willing to pay for a vaccine,
not only determine the potential market but also
give information that could be incorporated in
formulating the best payment strategy for a new
COVID-19 vaccine29. The WTP also highlights the
current context on the level of ‘out of pocket’
payments a person is ready to accept to avoid
health losses or reduce health risks for themselves
and their community30. Therefore, this study
aimed to identify the participant’s ATP and WTP
for COVID-19 vaccination in Malaysia.
METHODS
Study background
A cross-sectional study was conducted among
staff of a public university in Nilai, Negeri
Sembilan from July to December 2020. Various
group of staff such as academician, administrative
and supporting staff were included in the study.
The study participants were recruited through a
convenience sampling based on the list name
given
by
the
Head
of
Departments/Directors/Deans.
The
study

participants were contacted and consents were
taken prior to data collection.
Study tools
A validated questionnaire was used for data
collection
on
the
socio-demographic
characteristics, ATP and WTP for COVID-19
vaccination based on previous study31. This
questionnaire was divided into two sections,
Section A and B. Section A consists of questions
constructed to obtain the baseline information of
the study participants while Section B was
designed to collect information on the ATP and
WTP for COVID-19 vaccination.
Data collection
Hybrid method was applied for data collection
process. Information on the socio-demographic
characteristics were collected through online
medium using a Google form. As for the ATP and
WTP data, it was collected through either faceto-face interview or telephone-based interview.
Open and close-ended method was used to collect
the value for ATP and WTP29,30. For open-ended
method, the study participants were asked about
the amount they are willing to pay and able to pay
for COVID-19 vaccination. This amount was
expressed in Ringgit Malaysia (was converted to
US Dollar later), which represents how much of
COVID-19 vaccine a person was able and willing to
pay. It was used to allow respondents the full
autonomy to state their maximum ATP and WTP.
Following the open-ended question, the
researchers suggested different prices step by
step in a bidding fashion with the respondents.
The prices were increased or decreased
depending on the answers given.
The prices
were increased or decreased each time the
respondent accepted or said ‘yes’ to the initial
bid, and each time the respondent rejected or
said ‘no’ to the initial bid respectively.
The
bidding continued until the respondent accepted
the bid and the accepted bid would be the
estimated ATP and WTP for that particular
respondent. This method gave more accurate and
reliable prices on top of the findings from openended question.
Data analysis
Descriptive analysis was conducted to determine
the socio-demographic characteristics of the
study population and the value of ATP and WTP.
Results for continuous data were presented as
mean and standard deviation (median and
interquartile range for skewed data). For
categorical data, the results were presented as
frequency and percentage. Bivariate analysis was
done to establish any relationship between the
exposure
variables
(socio-demographic
characteristics) with the outcome variables (ATP
and WTP). For bivariate analysis, level of
significance was pre-set at 0.05. Mann-Whitney,
Kruskal-Wallis and Spearman Correlation test
were conducted to determine the association
between all the exposure and outcome variables
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(depending on the type of exposure variables). All
the data were analyzed using SPSS Software
version 22.

RESULTS

= 55, 82.1%), received tertiary education (n = 55,
82.1%) and work as a permanent staff (n = 47,
70.1%). About 9 (13.4%) had side income and 19
(28.4%) received financial aid support. Only 15
(22.4%) of them reported that they had at least
one chronic illness such as diabetes mellitus,
hypertension or hypercholesterolemia. The mean
(SD) monthly household income reported was USD
1439.6.
Results
for
socio-demographic
characteristics were summarized in Table 1.

Descriptive Analysis
The total number of populations included in this
study was 67. The mean (SD) age for the study
population was 37.9 (8.12). Almost all of them
were Malay (n = 66, 98.5%) with almost equal
distribution between male (n = 30, 44.8%) and
female (n = 37, 55.2%). Majority were married (n

For the open-ended method in Section B, the
mean (SD) ATP and WTP values recorded were USD
52.35 (620.83) and USD 52.08 (620.82)
respectively. As for the close-ended, the mean
(SD) ATP and WTP values recorded were USD 52.08
(620.82) and USD 32.38 (147.97) respectively
(Table 2).

This study was approved by the Ethics Committee
of Universiti Sains Islam Malaysia (USIM). Written
informed consent was obtained from the subjects
prior to data collection.

Table 1: Socio-demographic characteristics
Variables
Gender
Ethnicity
Marital Status
Education
Working Status
Side Income
Financial Aid
Chronic Illness

Frequency

Percentage

Male

30

44.8

Female

37

55.2

Malay

66

98.5

Others

1

1.5

Single

12

17.9

Married

55

82.1

Secondary

12

17.9

Tertiary

55

82.1

Permanent

47

70.1

Temporary

20

29.9

Yes

9

13.4

No

43

64.2

Yes

19

28.4

No

48

71.6

Yes

15

22.4

No

52

77.6

Table 2: Association between socio-demographic characteristics with ATP and WTP
Mean

SD

Age

37.9

Household Income*

1439.6

3421.89

ATP (Open-ended)*

52.35

620.83

WTP (Open-ended)*

52.08

620.82

ATP (Close-ended)*

34.63

160.07

WTP (Close-ended)*

32.38

147.97

*All values were in USD

8.12
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Normality testing was conducted to determine the
distributions of ATP and WTP values. Since the
distributions were skewed, Mann-Whitney test
was chosen to determine the association between
gender, ethnicity, marital status, education level,
working status, side-income, financial aid and
chronic illness with the ATP and WTP values. For
age and monthly household income, Spearman
Correlation test was
conducted to determine their correlation with the
ATP and WTP values.
Overall, higher ATP and WTP values were
recorded using an open-ended compared to closeended method. For open-ended method, higher
mean (SD) ATP/WTP values were recorded among
those with tertiary education USD 55.42 (668.52)/
USD 55.15 (668.49), no side income USD 33.06
(167.19)/ USD 32.89 (171.48), have financial aid
USD 29.80 (216.52)/ USD 32.77 (221.14) and no
chronic illness USD 58.50 (701.69)/ USD 58.68
(702.28). This trend was consistent for closeended method, with lower values recorded.
Nevertheless, different trend was observed
between open-ended and close-ended method for
gender, ethnicity, marital status and working

status. For open-ended method, higher mean (SD)
ATP/WTP values were recorded for female USD
58.55 (806.58)/ USD 58.63 (807.51), Malay USD
52.84 (625.37)/ USD 52.57 (625.36), married USD
55.27 (680.59)/ USD 54.51 (681.34) and
permanent staff USD 54.29 (728.34)/ USD 53.92
(728.26). In contrary, the ATP and WTP values
were higher among the opposite groups compared
to open-ended method. For close-ended method,
higher mean (SD) ATP/WTP values were recorded
for male USD 40.37 (216.50)/ USD 38.16 (206.51),
non-Malay USD 49.02(0.00)/ USD 49.02 (0.00),
single USD 48.53 (204.44)/ USD 43.63 (167.12) and
temporary staff USD 43.26 (231.41)/ USD 43.01
(223.85).
However, except for the association between
side-income with ATP value from open-ended
method (p-value = 0.008), other results were not
significance with p-values recorded were all more
than 0.05. Spearman correlation test conducted
also showed no significant association between
age and household income with ATP and WTP from
both open-ended and close-ended method.
Results for Spearman correlation test and MannWhitney test were summarized in Table 3 and
Table 4 respectively.

Table 3: Correlation between age and household income with WTP and ATP
ATP OpenWTP OpenATP Close-

Age

Household Income

WTP Close-ended

ended

ended

ended

r

0.017

0.001

-0.104

-0.054

p-value

0.894

0.999

0.407

0.668

r

0.148

0.106

0.125

0.156

p-value

0.231

0.395

0.313

0.206

*All values were in Ringgit Malaysia

DISCUSSION
This study reports the ability and willingness of
the respondents to pay for the COVID-19
vaccination. To date, from more than 50 COVID19 vaccine candidates in trials, 10 manufacturers
of vaccines were currently in the phase 3 of
clinical trial studies. Among them were
AstraZeneca, Pfizer-BioNTech and Sinovac 32. In
December 2020, the United Kingdom (UK) became
the first country in the world that approved the
COVID-19 vaccine produced Pfizer-BioNTech to be
used in their country. A 90-year-old man became
the first patient to receive the vaccine and since
then, more than a million of people in the UK were
vaccinated32.
In Malaysia, the Ministry of Health is currently
monitoring the effectiveness and side effects of

the 10 vaccines that entered the third phase of
clinical trial studies. Agreements were made with
AstraZeneca, Pfizer and COVAX to supply the
vaccines for the people in Malaysia. Terms Sheet
agreements were also made with Pharmaniaga
Lifescience Sdn. Bhd. (PLS) and Duopharma (M)
Sdn. Bhd to supply Vero Cell vaccine by Sinovac
Life Science Co Ltd and Sputnik V by Gamaleya
Research Instistute of Epidemiology and
Microbiology in Russia. In addition, collaboration
was also made with the Institute of Medical
Biology China Academy of Medical Sciences
(IMBCAMS) to conduct a phase 3 clinical trial in
Malaysia. The trial began on January 27, 2021
after approval was given by the National
Pharmaceuticals Regulatory Agency (NPRA) on
January 8, 20215,33.
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In this study, we found that the mean WTP value
recorded was USD 52.08 (620.2). This is higher
than a web-based survey conducted in April 2020
among Malaysian, which recorded a mean WTP
value of USD 32.87 (79.2). Our finding also
recorded a higher mean WTP value compared to
the WTP for hypothetical dengue vaccine (USD
9.38)20. The different could be associated with the
increased in knowledge and awareness on the
COVID-19 impact and complications. After more
than a year in the pandemic era, majority of
people resorted for more definite solution thus
explained the higher WTP value for COVID-19
vaccine recorded in our study.
Similar WTP value was also reported by a study
conducted in Indonesia. The WTP value of USD
56.76 for COVID-19 vaccine was recorded using
dichotomous contingent valuation approach.
Nevertheless, higher WTP values for COVID-19
vaccine were recorded in Ecuador (USD 146.48),
Chile (USD 183.30) and China (USD 294.52). Among
the factors that contributed to the differences
could be the average percapita income,
healthcare system, insurance coverage and
premium, severity and impact of COVID-19
infection, government policy and subsidiary
received by those people22,24,29,30.
In this study, we used both open and close-ended
method to measure the ATP and WTP values. This
allows us to have extensive and thorough
estimation of both values. Higher ATP and WTP
values were recorded using an open-ended
compared to a close-ended method. In the openended method, respondents got the full autonomy
and freedom to state their maximum ATP and WTP
values. For the close-ended method, lower ATP
and WTP values were reported since we allowed
the respondents to negotiate through a bidding
process to get the best price. Most of the
respondents accepted the lowest price in initial
bid and rejected the bidding process as the price
increased. Most of the accepted bidding prices in
the close-ended method were lower compared to
the stated price in the open-ended method. Some
of them also asked the possibility of receiving
free-of-charge COVID-19 vaccine during the
interview.
The ATP and WTP values for the COVID-19 vaccine
were influenced by the respondent’s monthly
household income, financial aid, marital status,
gender, age, education level, working status,
side-income and chronic illness20,22,29,30. Similar to
other studies, respondents with tertiary
education recorded the highest value of ATP and
WTP of vaccines in both open and close ended
method. This could be due to the fact that they
might had higher awareness level on the needs of
vaccine to prevent COVID-19 infection20,29. Higher

ATP and WTP values were also recorded among
female, Malay, married and permanent staff
respondents in an open-ended method. Female
gave more value to pay for the COVID-19 vaccine,
as they are more health conscious and have higher
health literacy level compared to male34. Married
and permanent staffs were believed to have
higher household income. Hence, they were able
to allocate some amount of money to pay for the
vaccine compared to the single respondents and
temporary staffs20,22,23,29. Similarly, higher ATP
and WTP values were also recorded among
respondents with side-income. Nevertheless,
except for the side-income, other factors in this
study were not statistically significant. Since this
is only a preliminary study, the findings were
expected as the sample size was small and our
study population was homogenous. At the
moment, we are planning for a larger scale study
at the national level to improve our findings and
measurement of ATP and WTP values for COVID19 vaccine.
At the moment, COVID-19 vaccines were fully
subsidised by the Malaysian government.
Nevertheless, should the need arises, the cost of
getting vaccinated might need to be incurred
through out-of-pocket payment. Therefore, this
study could be used as the reference to set an
affordable market price to achieve disease
control as well as to not burden the population.
CONCLUSION
As COVID-19 vaccine is currently been used, we
need to anticipate its economic impact and
consequences. An economic analysis to estimate
the potential consequences of this pandemic to
our country and forecast different national
strategies would help to inform national decisionmaking in relation to the development of national
policies for COVID-19 pandemic. Findings from
this study could also facilitate government to set
appropriate market price to ensure the
affordability of COVID-19 vaccine and improve its
accessibility so that a big proportion of the people
will be vaccinated and protected from this
disease.
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Table 4: Association between socio-demographic characteristics with ATP and WTP
Variables

Mean (SD) ATP

p-value

Open-ended
Gender
Ethnicity
Marital Status
Education
Working Status
Side-income
Financial Aid
Chronic Illness

Male

44.68(260.33)

Female

58.55(806.58)

Malay

52.84(625.37)

Non-Malay

19.61 (0.00)

Single

43.14 (201.06)

Married

55.27(680.59)

Secondary

36.76(283.69)

Tertiary

55.42(668.52)

Permanent

54.29(728.34)

Temporary

47.80(232.50)

No

32.95(167.19)

Yes

13.33(31.27)

No

29.56(109.86)

Yes

29.80(216.52)

No

58.50(701.69)

Yes

31.05(113.81)

Mean

(SD)

WTP

p-value

Open-ended
0.714

44.04(256.25)
52.57 (625.36)

0.699

45.59(187.87)

0.832

36.54(283.85)

0.868

53.92(728.26)

0.714

32.90(171.48)

0.881

28.09(111.39)

0.07

58.68(702.28)
29.24(91.14)

0.166

30.98(132.23)
30.98(117.79)
31.64(131.29)

0.679

28.60(109.39)

0.737

36.62(170.72)
27.77(116.29)

38.16(206.51)

0.243

32.13(148.86)

0.647

43.62(167.12)

0.298

29.41(40.79

0.769

32.97(151.37)
0.244

27.84(97.72)

0.118

43.01(223.85)
0.409

28.65(111.84)

0.231

25.89(39.09)
0.516

34.20(139.42)
0.513

p-value

30.39(146.42)

25.88(37.12)

32.77(221.14)
0.542

48.53(204.44)

WTP

49.02 (0.00)

43.26(231.41)

14.98(29.35)
0.983

0.715

35.37(165.87)

47.80(233.07)
0.008

34.44(161.13)

(SD)

27.67(70.35)

30.27(144.85)

55.15(668.49)
0.874

0.286

49.02 (0.00)

54.51(681.34)
0.713

40.37(216.50)

Mean

Close-ended

30(91.60)

19.61 (0.00)
0.821

p-value

Close-ended

58.63(807.51)
0.83

Mean (SD) ATP

28(96.02)

0.945

28(116.29)
0.446

34.17(160.35)
26.15(93.09)

0.454
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