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Abstract

 This paper reports the results of a study that used the discrete choice 
experiment (DCE) method to estimate the willingness to pay for health insurance 
after retirement for workers under Social Health Insurance (SHI) in Thailand. 
The concept of willingness to pay was needed to evaluate whether healthcare 
insurance benef its are worthwhile. The stated preference (SP) method, that 
is Discrete Choice Experiments (DCEs), were then employed in order to elicit 
consumer preferences and to estimate the value of services based on the 
individual’s willingness to pay (WTP). In the DCE questionnaire, the respondents 
were asked to choose their preferred scenario between status quo (using free 
healthcare services for the elderly, which has free but limited coverage of 
outpatient healthcare expenses and inpatient healthcare can be used in public 
hospitals covering only a non-private room and accommodations) and an 
alternative scenario (with hypothetical health insurance after retirement, 
including inpatient, outpatient, long-term care expenses and work compensation) 
that varied along several attributes, one of which was the price of the alternative. 
The study found that the workers under the SHI scheme were willing to pay 
for inpatient (IPD) and outpatient (OPD) health service expenses more than 
other healthcare benef its. 
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 Therefore, health insurance after retirement is proposed. The proposed 
health insurance after retirement will be organized by government authorities 
(Social Security Off ice) but provided by private issuers. The premium of health 
insurance is minimum at 1,000 Baht per month and maximum at 3,000 Baht 
per month depending on the policy the person selects.

Keywords: Willingness to Pay, Discrete Choice Experiment (DCE), Health 
 insurance after retirement, Thailand
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Introduction

 Thailand is one of the countries that is experiencing high growth of the 
population of the elderly. The older population or the population aged 60 and above 
increased from 1.5 million in 1960 to approximately 7.4 million in 2008, and it is 
xÄ�x^\x��\���x�µÖMÖ��_``_�{�_{�º¹×¹�9Â�{`����º¹¹ß²�µá=M�±�x�_{^�x��_{������x����\�x�
elderly in the Thai population is due to the fact that the growth rate of the older-age 
population exceeds that of the overall population in conjunction with the declining 
proportion of the population of children. This is a result of an exceptionally rapid 
decline in fertility, in which the total fertility rate fell from above 6 children per 
woman in the 1960s to its current level below replacement (Knodel & Napaporn,
º¹¹¶���º¹¹ß=M�][�\�x����x��{�\��{`j� _�� \�x���x��``� ����x���� \�x���x_{�����[`�\_�{�
increasing, but also the increases are large and rapid in the extreme age group of 
¶¹�jx�����{���`�x��9ç{��x`�Ó�È������{��º¹¹ß²�××=M�]����\�x�jx���º¹¹¹�\��º¹Ì¹��\�x�
growth rate of the older adult population is projected to increase by 227% while
\�x� �`�x�\��`�� ���[`�\_�{� 9��x� ¶¹� �{�� ��x�=� �_``� _{^�x��x� �j� á¶áê� 9Ð_�����{� Ó�
W[\�_^��_��º¹¹ß²�ºß=M

 Since the number of elderly people is growing, the number of chronically-ill 
patients, including those with diabetes, hypertension, and cardiovascular disease,
will increase accordingly. It was found that 74.3 percent of the Thai elderly had at 
least one chronic illness and that most of them suffered from many chronic illnesses 
9ç�\\_���Ó�ç[��`�� º¹¹á²� µµ»=M� Á�� \�x� {[��x��� ��� \�x� �`�x�� ���[`�\_�{� \��\� {xx�
healthcare and long-term care services increase, public health insurance should
be adjusted and reformed in order to meet the demands of people after retirement.

 In Thailand, there are three public health insurance schemes: the Social 
Åx�`\��Ç{�[��{^x�9WÅÇ=��\�x�q_�_`�Wx���{\�Æx�_^�`�Âx{x� _\�W^�x�x�9qWÆÂW=���{��\�x�
ð{_�x���`�q��x���x�W^�x�x�9ðq=M�±�x�ðq�_����{��\��j������``�±��_�^_\_Ñx{��\��\���x�
not insured by another public insurance scheme. The CSMBS covers civil servants 
and their immediate family members, including spouses, parents, and up to three 
children under the age of 20 years. It also covers retirees and their dependents. 
The SHI provides mandatory coverage for workers in the formal sector, and since 
2001 it has been mandatory for f irms with more than one worker and for the
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self-employed. Presently, the government has provided free healthcare for older 
persons since the introduction of universal health coverage in 2001. Under this 
program, all government hospitals and health centers provide free medical services to 
persons aged 60 and upwards. However, only the elderly that are poor and are under 
the universal coverage scheme can use the free care. People under the Civil Servant 
Medical Benef _\�W^�x�x�9qWÆÂW=��\_``� �x^x_�x��x�`\�^��x��x��_^x����\x�� �x\_�x�x{\æ�
�x�{��_`x��W�^_�`�Åx�`\��Ç{�[��{^x�9WÅÇ=���x��{�\�^��x������x�����\x���x\_�x�x{\M�
Therefore, there is a healthcare risk for workers under this health insurance scheme.

 As the number of the elderly increases, the number of retired workers under 
the SHI scheme will increase signif icantly. Because the workers under the SHI scheme 
are not covered for healthcare or long-term care services after retirement, they have 
a high risk of falling into the poverty trap. However, the government budget is tight 
in supporting universal healthcare and long-term care services for all of the elderly. 
As a result, the government should support older people—especially workers that 
have the ability to pay should pay for the quality of healthcare services through the 
voluntary mechanism. The question however is how much they are willing to pay 
for it. Thus, the study proposes voluntary health insurance for workers under the 
SHI scheme after retirement. 

 Since the study is focused on designing voluntary healthcare insurance
after retirement, the needs, preferences, and expectations of the workers under
the SHI scheme should be understood. Consequently, willingness to pay is needed
to evaluate whether healthcare insurance plans are worthwhile. The stated
��x�x�x{^x� 9W�=� �x\����� \��\� _�� Ã_�^�x\x� q��_^x� °Ä�x�_�x{\�� 9Ãq°�=�� ���� \�x{�
employed in order to elicit consumer preferences and to estimate the value of
�x��_^x�����x���{�\�x� _{�_�_�[�`ò���_``_{�{x��� \����j�9Í±�=M�±�x�\x^�{_Ø[x�_���{�
attribute-based measure of benef its that is based on the assumptions that f irst, 
�x�`\�^��x��x��_^x�������`_^_x��̂ �{��x��x�^�_�x���j�\�x_��̂ ����^\x�_�\_^��9����\\�_�[\x�=��
and secondly, an individual’s valuation depends on the levels of these characteristics. 
Within a DCE questionnaire, respondents are asked to choose their preferred scenario 
�x\�xx{��\�\[��Ø[��9[�_{����xx��x�`\�^��x�����\�x�x`�x�`j=��{���`\x�{�\_�x�^�{�_\_�{��
(with hypothetical health insurance benef _\�=���{��\�x�x����j��^^���_{��\���x�x��`�
attributes, one of which is the price of the alternative (Gerard, Ryan, & Amaya-Amaya, 
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º¹¹¶²µ×�»á=M Subsequently, the respondents will trade-off among the multiple attributes 
of health benef its that they most prefer. 

 This study uses the discrete choice experiment framework to consider the 
preferences of workers under the SHI scheme, and it specif ically identif ies the 
relative importance of the characteristics of voluntary health insurance benef its after 
retirement. This will help in the design of health insurance after retirement to meet 
consumer expectations. 

Methods

Discrete Choice Experiment

 Ã_�^�x\x�q��_^x�°Ä�x�_�x{\��9Ãq°�=����x��xx{�[�x���_�x`j�\��x`_^_\���x�x�x{^x��
_{���{[��x�������x���9Á�����_^Ñ��Â�Ä�``��Í_``_�����Ó�Ò�[�_x�x��µßß¶²�á»=���{��\�xj�
have been increasingly used in applied health economics research (Lancsar & Louviere, 
º¹¹¶²�ááµ=M�Ãq°�������[��{�Ò�{^��\x�ò��x^�{��_^�\�x��j������`[x�9Ò�{^��\x���µßáá²�
µ×º�µÌÖ=���{����{����[\_`_\j�\�x��j�9Îj�{��Èx\\x{��W��\[{��Ó�W�_\���º¹¹á²�ßºß=M�±�x�
��{����[\_`_\j����x`�����_�x����\�x��x\_^�`�����x����������{�`jÑ_{��\�x���\�������
the choice experiment exercise. The utility function U

i
 is composed of a deterministic 

component (V
i
=��{���{�[{���x����`x�����\�^���\_^�9��{���=�^����{x{\�9�

i
=M�±�x�

overall utility of alternative i�_������{�_{�xØ[�\_�{�9µ=M�

  U
i  
=

 
V

i
 + �

i
� 9µ=

 An individual will choose alternative i if U
i  
> U

i  
for all j ��i (j is any other 

�`\x�{�\_�x=M�C is the set of all possible alternatives. All alternative j’s are members 
of set C. However, since the utilities include a stochastic component, one can only 
describe the probability of choosing alternative i as:

9º=

 In the choice experiment, iV �̂ �{\�_{��\�x��\\�_�[\x�����\�x��_\[�\_�{M�Æ^]���x{�
9µßÖ»� Ø[�\x�� _{�Ãx� Âx��x��Û���� x\� �`M�� º¹µ¹²� á=� ����x�� \��\� _�� \�x� x����� \x���
_{� xØ[�\_�{� 9º=� ��x� _{�x�x{�x{\`j� �{�� _�x{\_^�``j� �_�\�_�[\x�� 9ÇÇÃ=��_\�� �� \j�x� Ç
xÄ\�x�x� ��`[x� �_�\�_�[\_�{� 9_MxM�� �� Û[��x`� �_�\�_�[\_�{=�� \�x� ^�{�_\_�{�`� ��
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multinomial logit model can be applied to derive the probability outcomes across
�� ^��_^x� �x\� 9Ò�[�_x�x� x\� �`M�� º¹¹¹²� µÌ=M� Å��x�x��� \�x� �[`\_{��_�`� `��_\� ���x`
focuses on the individual as the unit of analysis and uses the individual’s
characteristics as explanatory variables, while the conditional logit model focuses 
on the sets of alternatives for each individual and the explanatory variables are the 
^����^\x�_�\_^�� ��� \���x� �`\x�{�\_�x�� 9Å�����{� �{�� Ã[{^�{�� µß¶¶²� »µá=M� Á�� \�x
conditional logit model is appropriate for the analysis of discrete choices in the 
behavioral model, and the model can assess the utility of each choice alternative
for the individual characteristics, this study uses the conditional logit model to
�{�`jÑx�\�x�Ãq°�M

 Under the conditional logit model, the probability of individual n choosing 
alternative i from the set of j alternatives can be written as:

9×=

where 	 is a scale parameter. However, the conditional logit model imposes two 
����`x��²� µ=� \�x� �`\x�{�\_�x�� ��x� _{�x�x{�x{\� �{�� º=� \�x�x� _�� �� `_�_\�\_�{� _{� \�x�
modeling variation regarding the taste among respondents (Champ, Boyle, & Brown, 
º¹¹×²�µß¹=M�±�x� � _��\�����`x����_�x�� ����� \�x� ÇÇÃ����[��\_�{� 9^�{�\�{\����_�{^x=��
��_^���x�[`\��_{�\�x�_{�x�x{�x{^x����\�x�_��x`x��{\��`\x�{�\_�x��9ÇÇÁ=�����x�\jM�±�_��
property states that the ratio of choice probabilities between two alternatives in
a choice set is unaffected by changes in that choice set. If this assumption is violated, 
the conditional logit should not be used because the parameter estimates are biased 
estimators. In this study, the alternatives are placed in subgroups and the variance 
is allowed to differ between the subgroups but is assumed to be the same within 
each group. 

 The second problem arises when there is taste variation among respondents 
due to observed and/or unobserved heterogeneity. Observed heterogeneity can be 
incorporated into the systematic part of the conditional logit model by allowing for 
interaction between individual characteristics and attributes of the alternatives or 
alternative-specif ic constants. An estimated linear-in-parameters utility function for 
alternative i often takes the form:

prob(i) = 
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9»=�

where �
i
 is an alternative specif ic constant, X

j
 is the health insurance policy attributes 

associated with the alternative, Z
k
 is a vector representing individual characteristics, 

�
i
, �

j 
and 


k 
are parameters, and k is any individual characteristic.

 Individual characteristics can be included in the model by having them
interact with the alternative specif _^� ^�{�\�{\�� 9��� ����{� _{� xØ[�\_�{� »=� �{�Ê��
\�x��\\�_�[\x��9{�\�����{=M�Á``��\\�_�[\x���x�x�x{\x�x��_{\��\�x����x`�[�_{��x��x^\�
codes (the utility of the status quo quality level is the negative sum of the utilities of 
\�x�_�����x�x{\�Ø[�`_\j�`x�x`�=M�

� Á��\�x�^�{�_\_�{�`�`��_\����x`�9�_\���x\x���x{x_\j=�����[�x��_{�\�_���\[�j�
the two problems mentioned above were handled by having interaction terms
between the individual characteristics and attributes of the alternatives or alternative-
specif ic constants in the model.

Survey Instrument

 This study was designed to investigate the preferences of workers under the 
SHI scheme regarding voluntary health insurance after retirement by using the DCE 
method. The DCE often asks respondents to make a sequence of choices. These 
choices of health insurance involve combinations of attributes and levels. Specif ically, 
it seeks to determine how much people would be willing to pay for it. The WTP 
values in the DCE survey refer to the value of alternative changes for improvements 
in the positively-valued attribute compared to the status quo. Therefore, a face-to-
face interview using a structured questionnaire was used in the DCE survey. Before 
the questionnaire was designed, focus groups were conducted in order to f ind the 
attributes that health insurance policyholders were concerned about. 

Development of attributes

 Selecting and def ining healthcare benef it attributes requires a good 
understanding of the target population’s perspective and experience (Mangham, 
Å�{��{��Ó�Æ^���x��º¹¹¶²�µÌ×=M�±�x�x���x����^[�����[�����x�x��x{\_�`������x`x^\_{��
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and def ining the attributes and levels of health insurance after retirement in order
to gain understanding of consumer expectations.

� ]�[����^[�����[����x�x��x`�������Ãx^x��x��º¹µµ�\��Ð�{[��j�º¹µº������x��_{��
the opinions of several key user groups of health insurance after retirement. The 
participants were comprised of both males and females that were workers under the 
WÅÇ��^�x�x��{����x������x�»¹�jx���M�]�[����^[�����[����x�x�^�{�[^\x���_{���_^��
the characteristics of the respondents were different in relation to homogeneity on 
income and use/nonuse of a private health insurance contract. The aim was to produce 
a list of attributes and levels that could later be tested in the choice experiments’ 
questionnaire. The attributes and levels of health insurance benef its selected for the 
DCE questionnaire are shown below:

� À� X[\��\_x{\���x�`\�^��x�xÄ�x{�x�æ�×�¹¹¹�Â��\�Ä�á�\_�x���x��jx����{��Ì�¹¹¹�
  Baht x 12 times per year.
� À� Ç{��\_x{\���x�`\�^��x�xÄ�x{�x�æ� µ¹¹�¹¹¹�Â��\��x��jx����{��×¹¹�¹¹¹�Â��\
  per year.
� À� Ò�{��\x��� ^��x� xÄ�x{�x�æ� Ì¹¹� Â��\� �x�� ��j� �{�� µ�¹¹¹� Â��\� �x�� ��j
� � 9Æ�Ä_�[��ß¹���j�=M
� À� Í����^���x{��\_�{��x����j��[�_{������_\�`����_��_�{æ�µ�¹¹¹�Â��\�Ä�º¹�
  days per year and 1,000 Baht x 45 days per year.
� À� Åx�`\��_{�[��{^x���x�_[�æ�Ì¹¹��¶¹¹��µ�¹¹¹��º�¹¹¹�Â��\��x����{\�M

 Based on the attributes and levels from the focus group, the hypothetical 
choice sets for the DCE questionnaire were designed, including the choice scenario, 
and their attributes and levels, in order to study the effects of the attribute levels on 
\�x��\�\x����x�x�x{^x�9����x�x{�x{\����_��`x=M�±�x���j�_{���_^��\�x��`\x�{�\_�x�̀ x�x`��
were set and structured into choice sets is known as “experimental design” (Bennett, 
Ó�Â`��xj��º¹¹µæ�ÌÖ=M�±�x�x���x��xÄ�x�_�x{\�`��x�_�{�_���{x����\�x���[{��\_�{��������
successful DCE and requires considerable thought.

Experimental Design

 In the study, the attributes and levels chosen from the focus group,
_{^`[�_{���\�\[��Ø[�� 9[�_{�� ��xx��x�`\�^��x� ���� \�x�x`�x�`j=�� �x�[`\x�� _{��� \�\�`���
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324 (34 x 41=�����_�`x��[\^��x����� iles. Since the attributes and their levels created
a very large number of choice sets, experimental design techniques were used to
reduce the 324 possible situations to a manageable number for which preferences 
could be elicited while retaining the ability to estimate the willingness to pay.
Thus, fractional factorial designs are often used to consider a selection of possible 
alternatives. In selecting a fractional factorial design, the design that is both
��\����{�`� 9�\\�_�[\x�� ��x� �\�\_�\_^�``j� _{�x�x{�x{\� ��� �{x� �{�\�x�=� �{����`�{^x�
9`x�x`������\\�_�[\x�����x����{�xØ[�`�{[��x�����\_�x�=�_����\�_{x��9Å[�x��Ó�è�x�_{���
µßßá²�×¹Ö=M�]��^\_�{�`� ��^\��_�`��x�_�{�� \��\���x���\����\����{�`��{����`�{^x����x�
known as orthogonal arrays and were used in this study. Consequently, it is
important to consider the attribute and levels of the attributes, and to ensure that the 
alternatives in the choice sets provide more information about the trade-off between 
the different attributes. This is a useful approach for the selection of design attributes 
and levels in a choice experiment questionnaire.

 SPSS software was used to generate a parsimonious orthogonal array of 40 
prof iles numbers, which was greater than the minimum number of alternatives, thus 
ensuring orthogonality with respect to the main effects. A list of 40 orthogonal arrays 
prof iles is provided in Table 1.
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Table 1: List of 40 Orthogonal Array Prof iles

Card ID Version OPD IPD LTC Compensation Premium
1 1 5,000x12 100,000 1,000x90 1,000x20 500x12
2 1 5,000x12 100,000 1,000x90 1,000x45 800x12
3 1 3,000x6 300,000 1,000x90 1,000x45 2,000x12
4 1 5,000x12 100,000 1,000x90 1,000x45 800x12
5 2 3,000x6 300,000 1,000x90 1,000x45 500x12
6 2 5,000x12 300,000 500x90 1,000x45 2,000x12
7 2 5,000x12 100,000 1,000x90 1,000x45 1,000x12
8 2 5,000x12 300,000 500x90 1,000x20 1,000x12
9 3 3,000x6 300,000 1,000x90 1,000x20 800x12
10 3 3,000x6 100,000 500x90 1,000x45 1,000x12
11 3 5,000x12 300,000 500x90 1,000x20 800x12
12 3 5,000x12 300,000 500x90 1,000x45 500x12
13 4 3,000x6 100,000 500x90 1,000x45 800x12
14 4 5,000x12 300,000 500x90 1,000x20 800x12
15 4 3,000x6 300,000 1,000x90 1,000x20 800x12
16 4 5,000x12 300,000 500x90 1,000x45 500x12
17 5 5,000x12 100,000 1,000x90 1,000x45 1,000x12
18 5 3,000x6 300,000 1,000x90 1,000x20 1,000x12
19 5 3,000x6 100,000 500x90 1,000x20 500x12
20 5 3,000x6 100,000 500x90 1,000x45 1,000x12
21 6 5,000x12 100,000 1,000x90 1,000x20 500x12
22 6 5,000x12 300,000 500x90 1,000x20 1,000x12
23 6 5,000x12 100,000 1,000x90 1,000x20 2,000x12
24 6 5,000x12 300,000 500x90 1,000x45 2,000x12
25 7 3,000x6 300,000 1,000x90 1,000x45 2,000x12
26 7 3,000x6 100,000 500x90 1,000x45 800x12
27 7 3,000x6 100,000 500x90 1,000x20 500x12
28 7 3,000x6 300,000 1,000x90 1,000x20 1,000x12
29 8 5,000x12 100,000 1,000x90 1,000x20 2,000x12
30 8 3,000x6 100,000 500x90 1,000x20 500x12
31 8 5,000x12 100,000 1,000x90 1,000x20 1,000x12
32 8 5,000x12 100,000 1,000x90 1,000x20 800x12
33 9 3,000x6 300,000 500x90 1,000x45 800x12
34 9 3,000x6 100,000 500x90 1,000x20 1,000x12
35 9 3,000x6 100,000 500x90 1,000x45 500x12
36 9 5,000x12 300,000 500x90 1,000x20 500x12
37 10 3,000x6 300,000 1,000x90 1,000x45 800x12
38 10 5,000x12 300,000 1,000x90 1,000x20 500x12
39 10 5,000x12 100,000 500x90 1,000x45 1,000x12
40 10 5,000x12 100,000 500x90 1,000x45 500x12

Source: SPSS Orthoplan
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 Where choices present two or more options, choice sets must be created. 
Ò�[�_x�x�x\��`M�9º¹¹¹�Ø[�\x��_{�Ãx�Âx��x��Û�����°�\�x���Îj�{��Ó�Ûx������º¹µ¹²�»=�
proposed two methods to move from an orthogonal array to choice sets: “foldover” 
(e.g. 40 prof _`x����x���_�x���_\��\�x_����`���x��\��^�x�\x�»¹�^��_^x��x\�=����¯��`���x��
with random pairing” (e.g. an orthogonal array of 40 prof iles are randomly paired 
�_\�� \�x_�� ��`���x�=M� Îx^x{\`j� �[�`_��x�� Ãq°�� _{� �x�`\�� x^�{��_^�� ���x� ���x
more use of foldover methods and the D-eff icient criterion for optimal design (De 
Âx��x��Û����x\� �`M�� º¹µ¹²� ×Ö=M�Å��x�x��� �� ��`���x���x�_�{���_^�� _���x� ined as a 
systematic level change or cyclical shifting of the original design (i.e. 0 = 1, 1 = 2,
º�ë�×���{��×�ë�¹=��_``��x�[`\�_{����x�_�{�\��\��������_��x��x�� iciency (Street, Burgess
�{��Ò�[�_x�x��º¹¹Ì²�»á¶=M�±�x�x���x��\�x��\[�j�_{^�x��_{�`j��x{x��\x��x�� icient choice 
design by using shifted or cyclic designs which were f irst developed for choice 
xÄ�x�_�x{\���j�Â[{^���Ò�[�_x�x���{��Á{�x���{�9µßß»�Ø[�\x��_{�Å[�x��Ó�è�x�_{���
µßßá²� ×µ¹=M� qj^`_^� �x�_�{�� ��x� x��_`j� �x{x��\x�� �{�� ���x� �x��x^\� `x�x`� ��`�{^x��
orthogonality, and minimal overlap, which satisfy the principles of an optimal
�x�_�{�������^��_^x�xÄ�x�_�x{\��xÄ^x�\�����[\_`_\j���`�{^xM�]���\�x�� irst process of
the cyclic design, each of the alternatives in the orthogonal arrays generated from
SPSS was allocated to different choice sets. Attributes of the additional alternatives 
were then constructed by cyclically adding alternatives into the choice set based on 
the attribute levels. The attribute level in the new alternative was the next higher 
attribute level to the one applied in the previous alternative and if the highest level 
was attained, the attribute level was set to its lowest level, for example, if the 
study had two attributes with three levels, 1 to 3, and an alternative with attribute 
levels 1 and 3. An additional alternative will then have the attribute levels 2 and 1. 
In this way, designs with the same number of alternatives as (or fewer alternatives 
\��{=� \�x���Ä_�[�� {[��x�� ��� `x�x`�� ^�{� �x� �x{x��\x�� x��_`jM� ±�x�x� ^j^`_^�``j�
generated alternatives are benef icial because they mirror the perfect level balance 
and orthogonality of the seed array. That is, the frequency of occurrence of each pair 
����\\�_�[\x�`x�x`��_��xØ[_��`x{\�\��\�x�����[^\����\�x_������_{�`���xØ[x{^_x�M�] inally, 
because of the symmetry of the design, there is minimal overlap—each level occurs 
only once for each attribute within a choice set. 

 However, when there are many choice sets in a DCE questionnaire, experiments 
with DCE include problems of information overload that affect the validity of such 
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experiments. A problem with a high number of choice tasks is that respondents might 
become fatigued or bored and will not answer according to their preferences but 
��{���`j�_{����x��\��̂ ���`x\x�\�x�_{\x��_x�M�][�\�x����x���j�_{^�x��_{��\�x�{[��x��
of tasks the respondents’ sensitivity to certain attributes might be artif icially increased 
9xM�M�_{^�x��x����_^x��x{�_\_�_\j=�����x���{�x{\���_``�̂ ����x�{�{x����\�x����x�����x�x{\x��
_{������\_^[`���̂ ��_^x��x\����x���\x{�9W�\\`x���Á��_�{x��Ó�W�{ä���º¹¹×²µ=M�Ç{���{j�̂ ��x���
respondents may develop “satisfying” decision rules that avoid the full cognitive 
cost of complexity by considering only a portion of the information available in the 
choice set. This implies an inverse relationship between complexity and the use of 
simplifying decision rules. There is a risk that respondents’ preferences will change 
during the interview. Consequently, the number of choice tasks might have a strong 
effect on the validity of the DCE. Thus, multiple versions of the questionnaire were 
developed in order to increase the statistical validity of the study. The forty alternatives 
were split into 10 questionnaires, with 4 choices set per questionnaire. Each version 
was designed to present each participant with the same number of scenarios, each 
with the same attributes, but the levels of all attributes in each questionnaire differed. 
The questionnaires were randomly allocated across respondents.

 The interview on the willingness to pay questionnaire began with an 
introduction of the choice experiment, and brief background information on health 
insurance programs for the elderly. The respondents were informed that insurance 
plans proposed in the choice experiment were to be considered as covering only the 
respondent and that it was voluntary. Respondents were then ask to choose
between the status quo (using free healthcare services for the elderly which are
��xx� �[\� ���x� `_�_\x�� ^��x���x� ��� �[\��\_x{\� �x�`\�^��x� xÄ�x{�x�æ� _{��\_x{\
healthcare used in public hospitals covers only non-private rooms and accommodations, 
and there is no work compensation or long-term care expense benef _\�=��{��\���
alternative scenarios (def ined by the cyclically varying levels of the attributes and
\�x� `x�x`�� �x�^�_�x�� _{�±��`x� º=���x�x{\x�� _{� \�x� ^��_^x����x��Ø[x�\_�{���{� \�x�
visual show-cards that they preferred. Each person had to choose only one alternative 
health insurance plan that he/she preferred from one choice set. The amount of 
insurance premium per month was used as the WTP attribute. The attributes and 
attribute levels in this choice experiment survey are presented in Table 2. 
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Table 2: Attributes and Attribute Levels in the Choice Experiment Survey
Attributes Description Level
Outpatient 
healthcare 
expenses

Outpatient care describes medical care 
or treatment that does not require an 
overnight stay in a hospital or medical 
facility.
Outpatient healthcare expenses include 
serious and chronic illness. 

Level 1: 3,000 Baht x 6 
times per year 
Level 2: 5,000 Baht x 12 
times per year

Status quo
]�xx��[\�`_�_\x��^��x���x��[\��\_x{\�
healthcare expenses only in standard 
package. Drugs are referred to National 
list of essential drugs.

Level 0: Status quo

Inpatient 
healthcare 
expenses

A hospital patient that occupies a bed 
for at least one night in the course of 
treatment, examination, or observation.
Inpatient healthcare expenses include 
room rate, meals and accommodations, 
nursing care services, medicine and 
drugs, doctor or physician expense and 
miscellaneous medical expenses.

Level 1: 100,000 Baht per 
year
Level 2: 300,000 Baht per 
year

Status quo
Inpatient healthcare in public hospitals 
cover only non-private rooms and 
accommodations.

Level 0: Status quo

Work 
compensation 

Work compensation per day during 
hospital admission.

Level 1: 1,000 Baht x 20 
days per year 
Level 2: 1,000 Baht x 45 
days per year

Status quo
No work compensation per day during 
hospital admission.

Level 0: Status quo
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Long-term care 
expenses

The provision of medical, social, and 
personal care services on a recurring or 
continuing basis for persons with chronic 
physical or mental disorders. Caregivers 
such as nurse-aids, training caregivers or 
professional nurse are included in long-
term care expenses.

Level 1: 500 Baht per day
9Æ�Ä_�[��ß¹���j�=�
Level 2: 1,000 Baht per 
��j�9Æ�Ä_�[��ß¹���j�=

Status quo
No long-term care expenses

Level 0: Status quo

Health 
insurance 
premium

Premium of proposed voluntary health 
_{�[��{^x���\x���x\_�x�x{\�9��j��{{[�``j=

500 Baht per month x 12 
month
800 Baht per month x 12 
month
1,000 Baht per month x 
12 month
2,000 Baht per month x 
12 month

 Examples of choice scenarios in the questionnaire for one person are shown 
in Table 3 and Table 4.

Table 3: Example of a Choice Situation
Please kindly answer questions 3.1 to 3.4. You can choose only one health insurance benef 
it that you prefer for each question.
� ×Mµ�]�����`\x�{�\_�x�µ��º��{���`\x�{�\_�x�×���`x��x��x`x^\�\�x��x�`\��_{�[��{^x�
benef it and premium that you prefer the most.

Table 2: Attributes and Attribute Levels in the Choice Experiment Survey (continued)

Attributes Description Level
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Alternative 1 Alternative 2 Alternative 3

Use free healthcare for 
the elderly.
À�]�xx��[\�`_�_\x��

coverage of outpatient 
healthcare expenses 
only in standard 
package. Drugs are 
referred to National 
list of essential drugs.

À�Ç{��\_x{\��x�`\�^��x
in public hospitals 
covers only non-
private rooms and 
accommodations.

À��È�������̂ ���x{��\_�{�
per day during 
hospital admission

À�È��`�{��\x���^��x�
expenses 

Health insurance premium 
pays annually but roughly 
1���Ë¥¤ª�Æ¦®�©¯°ª¤¼
À�X[\��\_x{\��x�`\�^��x�

expenses cover serious 
and chronic illness: 5,000 
Baht per time x 12 times 
per year.

9Òx�x`�º=

À�Ç{��\_x{\���x�`\�^��x�
expenses, especially for 
medicine and drug, doctor 
or physician expenses, 
nursing care services, 
room rate, meals and 
accommodation in private 
and public hospital: 
100,000 Baht per year

9Òx�x`�µ=

À�Í����^���x{��\_�{�
per day during hospital 
admission: 1,000 Baht 
per day x 20 days

9Òx�x`�µ=
À�Ò�{��\x���^��x�xÄ�x{�x��

1,000 Baht per day 
9Æ�Ä_�[��ß¹���j�=

9Òx�x`�º=

Health insurance premium 
pays annually but roughly 
800 Baht per month.
À�]�xx��[\�̀ _�_\x���[\��\_x{\�

healthcare expenses only 
in standard package. 
Drugs are referred to 
National list of essential 
drugs.

9Òx�x`�¹=
À�Ç{��\_x{\��x�`\�^��x�

expenses, especially for 
medicine and drugs, 
doctor or physician 
expenses, nursing care 
services, room rate, meals 
and accommodations in 
private and public 
hospitals: 300,000 Baht 
per year

9Òx�x`�º=
À�Í����^���x{��\_�{�

per day during hospital 
admission: 1,000 Baht 
per day x 45 days

9Òx�x`�º=
À�È��̀�{��\x���̂ ��x�xÄ�x{�x��

9Òx�x`�¹=
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Table 4: An Example of Discrete Choice Experiment Using Cyclic Design (Card no 1)

Choice Alternative OPD IPD LTC Compensation Premium

1

1 Free Free No No Free

2 5,000x12 100,000 1,000x90 1,000x20 500x12

3 Free 300,000 No 1,000x45 800x12

2

1 Free Free No No Free

2 5,000x12 100,000 1,000x90 1,000x45 800x12

3 Free 300,000 No No 1,000x12

3

1 Free Free No No Free

2 3,000x6 300,000 1,000x90 1,000x45 2,000x12

3 5,000x12 Free No No 500x12

4

1 Free Free No No Free

2 5,000x12 100,000 1,000x90 1,000x45 800x12

3 Free 300,000 No No 1,000x12

 At the end of the questionnaire, comments and suggestions about public 
healthcare insurance for the elderly were elicited as open-ended questions.
All respondents were welcome to discuss these issues in this section.

� ]�``��_{��\�x���^[�����[������_`�\��[��xj�����^�{�[^\x���_\�������[����
50 target respondents similar to the ones which would be used in the f inal survey
and under the same conditions to be used in the f inal survey and took place from 
]x��[��j�\��Æ��^��º¹µºM�±�x��_�������_`�\��[��xj��x�x�\��\x�\����\�x��[��xj�����`x
and obtain information about the distribution of valuation choice sets of healthcare 
benef its. The results indicated that the attributes and their levels that were chosen 
adequately captured the salient features of the assignment systems from the 
respondents’ point of view.

Sample and Sample Size

� ±�x� �_Ñx� ��� \�x� ����`x� {����``j� �x�x{��� �{� \�x� {[��x�� ��� Ø[x�\_�{�
�_�x{�x�^���x���{�x{\��\�x��_Ñx����\�x����[`�\_�{���{��\�x��\�\_�\_^�`����x��\��\�_��
�xØ[_�x�����\�x����x`��x�_�x��9çäó�x���º¹¹Ì²�µ¹»=M�±�x��x{x��`��[`x����\�[�������\�x�
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DCE is usually a minimum of 200-300 completed surveys. Based on 10 versions of the 
questionnaire, each containing 4 different choice sets, we should be concerned
about the number of samples in each choice set. According to the Central Limit 
Theorem, it allows the use of normal distribution to approximate the statistics, as 
`�{�����\�x�����`x��_Ñx�_����x�\x��\��{�×¹M�Â��x���{�\�_���\�x��_{_�[������`x��_Ñx�
required was determined to be 300 respondents or 30 respondents per version of 
questionnaire.

 The samples of 300 respondents in this study represent insured persons
under the Social Health Insurance Scheme, with the assumption that there is no 
difference in opinion about health insurance after retirement between persons in 
Â�{������{���[\�_�x�Â�{������±��_`�{�M�Á��_\������x�_�x��\�����x���\�x�����`x��_Ñx�
\��x�^����x�����±��_`�{�æ�� _�\j��x�^x{\����\�x�����`x��_Ñx������x^_�x������^�``x^\_�{�
in Bangkok and the remaining were collected outside of the Bangkok area, including 
��ä�������_{^x��_{�\�x��_^_{_\j����Â�{�����9È�{\���[�_����\�[��±��{_=æ�\�x�^x{\��`�
�x�_�{�9Áj[\��j���q��{�[�_��q��^��x{���=æ�\�x�{��\��9q�_�{��Æ�_��Ò����{�=æ�\�x�
{��\��x��\�9ð��{�±��{_��ç��{�ç�x{=æ��{��\�x���[\�x�{�9W[��\�±��{_��W�{���`�=���x��
of Thailand.

 Non-probability sampling, that is, purposive sampling, was used to determine 
the distribution of the 300 samples in both Bangkok and outside Bangkok. In purposive 
sampling, the respondents should be aged between 40-69 years and should have 
or previously have had social health insurance. In addition, he or she should have 
income greater than 10,000 Baht per month. Therefore, a screening question in the 
structural questionnaire was used to ask the respondent to check his/her criteria.
If the respondents passed the screening criteria, the interviewers asked the
respondents further questions about their demographic and socioeconomic
information, personal health status, current health insurance contract, and their 
preference choice sets regarding health insurance benef its. The respondents that did 
not pass the criteria were screened out and the interviewer stopped the questions, 
and then thanked the respondents for participation.
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The Econometric Approach

� q��_^x���\���x�x����x`x��[�_{������{����[\_`_\j���Ä_�_Ñ�\_�{�����x�����
9Û�xx{�Ó�Ûx������º¹¹ß=��{��Ò_��x��ÖM�Á�� \�x���\���x�x��_{��j�^��_^x���\�ì¯µô�
represented the option chosen, with “0” being not chosen—the conditional logit 
model-effect code was used for modeling.

 The model estimated was of the form

where �0 is an alternative specif _^�^�{�\�{\�9ÁWq=���{���
j 
refers to the coeff icients

of the X vector of attributes describing health insurance benef its.

� Ç{����x��\���[����_Ñx�\�x�_{�����\_�{�_{�\�x���\���x��x^\�^��x���x�x��x\�[��
following. Louviere, Hensher and Swait recommend using effects codes instead of 
�[��j����_��`x�^��x��9Ò�[�_x�x��Åx{��x���Ó�W��_\��º¹¹¹æ�µµß=M�°��x^\��^��x�����_��
correlations with the ASCs/intercepts, allowing the ASCs/intercepts to be interpreted 
as ref ̀ x^\_{������x��\x�����x�����̂ ��_^x���{���_{_�_Ñ_{��̂ �``_{x��_\j�_{�\�x�x�\_��\_�{�
matrices used to estimate interactions.

 Table 5 shows an example of effects coding for a three-level attribute. As can 
be seen in the table, this is very similar to dummy coding in that only L-1 levels (two 
_{�\�_��^��x=���x�^��x����_\��\�x��\�\[��Ø[��Òth level on each effects coded variable 
coded –1 rather than 0.
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Table 5: Effects Coding for Three-level Attributes

Alternative 1 Alternative 2 Alternative 3

Use free healthcare for 
the elderly

À�]�xx��[\�`_�_\x��
coverage outpatient 
healthcare expenses
only in standard 
package. Drugs are 
referred to National list 
of essential drugs.
9Òx�x`�¹�²�q��_{��ë�µ=

À�Ç{��\_x{\��x�`\�^��x�_{�
public hospital covers 
only non-private rooms 
and accommodations.
9Òx�x`�¹�²�q��_{��ë�µ=

À�È��`�{��\x���^��x�
expenses 
9Òx�x`�¹�²�q��_{��ë�µ=

À�È�������̂ ���x{��\_�{�
per day during hospital 
admission
9Òx�x`�¹�²�q��_{��ë�µ=

Health insurance premium 
pays annually but roughly 
1���Ë¥¤ª�Æ¦®�©¯°ª¤¼
À�X[\��\_x{\��x�`\�^��x�

expenses cover serious 
and chronic illness: 5,000 
Baht per time x 12 times 
per year.

(Level 2 : dummy level1=0, 
`x�x`ºëµ=

À�Ç{��\_x{\��x�`\�^��x�
expenses, especially for 
medicine and drugs, doctor 
or physician expenses, 
nursing care services, 
room rate, meals and 
accommodations in private 
and public hospitals: 
100,000 Baht per year
(Level 1 dummy level1=1, 

`x�x`�ºë¹=
À�Ò�{��\x���^��x�xÄ�x{�x��

1,000 Baht per day 
9Æ�Ä_�[��ß¹���j�=
(Level 2 dummy level1=0, 

`x�x`�ºëµ=
À�Í����^���x{��\_�{��x��

day during hospital 
admission: 1,000 Baht per 
day x 20 days

(Level 1 dummy level 1=1, 
`x�x`�ºë¹=

Health insurance premium 
pays annually but roughly 800 
Baht per month.
À�]�xx��[\�`_�_\x���[\��\_x{\�

healthcare expenses only in 
standard package. Drugs are 
referred to national list of 
essential drugs.

9Òx�x`�¹�²�q��_{��ë�µ=

À�Ç{��\_x{\��x�`\�^��x�
expenses, especially for 
medicine and drugs, doctor 
or physician expenses, 
nursing care services, room 
rate, meals and 
accommodations in private 
and public hospitals: 
300,000 Baht per year
(Level 2 dummy level 1=0, 

`x�x`�ºëµ=
À�È��`�{��\x���^��x�xÄ�x{�x��

9Òx�x`�¹�²�q��_{��ë�µ=

À�Í����^���x{��\_�{��x����j�
during hospital admission: 
1,000 Baht per day x 45 days
(Level 2 dummy level 1=0, 

`x�x`ºëµ=
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� ]����\�x�\��xx��`\x�{�\_�x��_{�^��_^x��x\��\�x�x��x^\�^��_{��_�������``���²

Alternative OPD1 OPD2 IPD1 IPD2 LTC1 LTC2 COMPEN1 COMPEN2 Premium

Alternative 1
Status quo

-1 -1 -1 -1 -1 -1 -1 -1 0

Alternative 2 0 1 1 0 0 1 1 0 500

Alternative 3 -1 -1 0 1 -1 -1 0 1 800

where OPD1= Outpatient healthcare expenses of 3,000 Baht x 6 times per year, 
OPD2= Outpatient healthcare expenses of 5,000 Baht x12 times per year,
IPD1= Inpatient healthcare expenses of 100,000 Baht per year,
IPD2= Inpatient healthcare expenses of 300,000 Baht per year,
Ò±qµë�Ò�{��\x���^��x�xÄ�x{�x�����Ì¹¹�Â��\��x����j�9Æ�Ä_�[��ß¹���j�=�
Ò±qºë�Ò�{��\x���^��x�xÄ�x{�x�����µ�¹¹¹�Â��\��x����j�9Æ�Ä_�[��ß¹���j�=��
COMPEN1= Work compensation of 1,000 Baht x 20 days per year,
COMPEN2= Work compensation of 1,000 Baht x 45 days per year, and
��x�_[��ë�Åx�`\��_{�[��{^x���x�_[����j��{{[�``jæ�Ì¹¹�Â��\��x����{\��Ä�µº���{\���
800 Baht per month x 12 month, 1,000 Baht per month x 12 month and 2,000 Baht 
per month x 12 month.

 A description of the variables used in the model of willingness to pay and 
demand for voluntary health insurance is shown in Table 6.
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Table 6: A Description of the Variables Used in the Model

Variables Description

Demographic and Socioeconomic
Male Ûx{�x��ë�µ�_����`x��¹�_���\�x��_�x�9]x��`x���������x=
BKK Living location: BKK =1 if living in BKK, 0 otherwise

9Ò_�_{��_{�����_{^x���������x=
Age Á�x�����x���{�x{\��9^�{\_{[�[���jx���=
Edu °�[^�\_�{�`x�x`�9jx�������^���`_{�=�9^�{\_{[�[���jx���=

Wx^�{���j��^���`�9á\������x=�ë�Ö
Å_����^���`�9µº\������x=�ëµº
Technical diploma =14
Bachelor’s degree = 16
Master’s degree = 18
Doctorate =22

Employ Employment status=1 if employed with f ixed salary (employee, 
x��`�jx���\x������j����x�{�x{\�x��`�jxx=��¹��\�x��_�x
(Employed without f _Äx����`��j���������x=

Income �x���{�`���{\�`j�_{^��x�9^�{\_{[�[���Â��\=
Single Marital status = 1 if single, 0 otherwise (Divorced/Widowed/

Wx����\x����������x=
Children È[��x�������{�������[��\x���_{����_`j�9^�{\_{[�[����x���{=
]��_Ñx È[��x������x���{��_{���[�x��`��9^�{\_{[�[����x���{=
Health Status
Health Health status =1 if respondents evaluated good or excellent 

self-health assessment, 0 otherwise (have below or average 
�x�`\���\�\[����������x=�

Illness ±�x�{[��x�����^���{_^�_``{x��x��9^�{\_{[�[���_``{x��=
Insurance awareness
Insurance awareness Aware =1 if respondents were aware of health insurance, 0 

�\�x��_�x�9�x�x�{�\�����x����_{�[��{^x���������x=
Interest WTP for health insurance after retirement=1 if willing to pay, 0 

otherwise
(were not willing to pay for health insurance after retirement as a base)
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Results

 Socioeconomic Characteristics

� X��\�x�×¹µ��x���{�x{\�������\�x��[��xj��\�x���ä��_\j��x�x��x��`x�9ÌÖM¶ê=��
with an average age of 49 years, around half of the respondents lived in Bangkok, 
the average years of schooling was approximately 13.6 years, and most had a f ixed 
_{^��x�9á¶Mµê=��_\�����x�_�{��x���{�`� _{^��x����µÖ�Ì¹¹�Â��\��x����{\���{����
median household income of 35,000 Baht per month. 

 More than 70% of the respondents were married, while only 30% were
�_{�`xM�±�x���x���x���[�x��`���_Ñx�����×M»á��x���{���x�� ���_`j��{�� \�x���x���x�
number of children per household was 1.89 persons.

 Willingness to Pay for Voluntary Health Insurance after Retirement

 Determinants of willingness to pay

 The study found that the respondents were willing to pay the most for IPD2, 
which provides higher inpatient healthcare expenses, followed by OPD2, OPD1,
and LTC2. Introducing IPD2 increases respondent utility as compared to status
quo benef its, while IPD1 is insignif icant and does not impact the willingness to
pay for health insurance after retirement of workers under the SHI scheme. 
However, outpatient healthcare expenses seemed to offer greater benef its than
the status quo scenario since both the OPD1 and OPD2 had signif icant coeff icients 
and a positive sign. In addition, the respondents were more willing to pay for LTC2, 
which provides long-term care expenses of 1,000 Baht per day, but not for LTC1, 
which offered a smaller amount. Nevertheless, COMPEN1 and COMPEN2 were
insignif icant, and the respondents may not be interested in work compensation 
per day when admitted to the hospital, and these kinds of benef its did not affect 
the willingness to pay for the health insurance scheme. As expected, the premium 
provides a negative signif icant sign—meaning that the greater the premium charged, 
the more disutility workers had.
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Table 7: Econometric Results of Choice Experiment (coding effect)

Variable
Model with no interaction

Coeff icient t-ratio P-value

ASC -0.350536* -2.06835 0.0386
Premium -0.00106** -10.16410 0.0000
OPD1 0.23031* 2.02117 0.0433
OPD2 0.26908** 4.90277 0.0000
IPD1 0.05498 0.47826 0.6325
IPD2 0.38849** 6.79602 0.0000
LTC1 0.09714 0.86242 0.3885
LTC2 0.14836** 2.61289 0.0090
COMPEN1 0.00569 0.05266 0.9580
COMPEN2 0.06722 1.22357 0.2211

Pseudo R2 0.06664
Log-likelihood -1157.4344
AIC 2334.87
BIC 2385.80
No. of respondents 301
No. of observations 1204

Note: * Signif _^�{\��\�\�x�µ¹ê�`x�x`æ����W_�{_� icant at the 5% level 
+Pseudo R2� 9Æ^]���x{ò��Î2=� _���x� ined as 1-(LL/LL

0
=����x�x�ÒÒ� _�� \�x���`[x���� \�x�9�_�[`�\x�=�

log-likelihood function evaluated at the estimated parameters, while LL
0
 is the value of the

`���`_�x`_����� �[{^\_�{� ���� �� ���x� ���x`� \��\� �{`j� ^�{\�_{�� {�{���{���� �`\x�{�\_�x���x^_�^
intercepts.

 Marginal Willingness to Pay 

 The goal of DCE valuation studies is to estimate welfare impacts so that they 
can be used in policy analysis. The welfare estimates were obtained from choice 
experiment studies using the following general formula, described by Hanemann 
9Å�{x��{{��µß¶»²�××º�××»=²

9Ì=
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 where � is the marginal utility of income, V
i0
 and V

i1
 represent the indirect 

observable utility before and after the change under consideration, and C is the
choice set. When the choice set includes a single before and after policy option, 
xØ[�\_�{�9Ì=��x�[^x��\�²

9á=

� ]���� xØ[�\_�{� 9á=�� _\� _�� x��_`j� �xx{� \��\� ���� �� `_{x��� [\_`_\j� �[{^\_�{�� \�x
marginal rate of substitution between two attributes is simply the ratio of their
^�x��^_x{\��9Åx{��x���{��Ð��{��{��µß¶µ²�×µ×=���{��\�x�����_{�`��_``_{�{x���\����j�
9ÆÍ±�=�������^��{�x�_{��\\�_�[\x������_�x{��j�xØ[�\_�{�9Ö=M

9Ö=

where �
j
 is a parameter and � is the marginal utility of income.

� ±�x�����_{�`��_``_{�{x���\����j�9ÆÍ±�=�������^��{�x�_{��\\�_�[\x�����x�`\��
insurance benefit shows how much money an individual is willing to pay for a unit 
^��{�x�_{�\��\��\\�_�[\x�9Æ^Ç{\�����{��Îj�{��º¹¹º²�×Öá=M�±�x����_\_�x�ÆÍ±�����[`��
be interpreted as the amount of money respondents are willing to pay for a unit 
change in the respective attribute levels describing health insurance benefits compared 
to the status quo. On the other hand, the negative MWTP indicates how much the 
respondents should on average be compensated per month for a given health
insurance benefits attribute level relative to the status quo level.

 The results presented in Table 8, then, provide relevant input for a policy 
maker when designing health insurance after retirement. The MWTP was highest 
�{�Ç�Ãº�9×áÌMº»�Â��\��x����{\�=����``��x���j�X�Ãº�9º»ßMºá�Â��\��x����{\�=��{��
X�Ãµ� 9ººÌM¶º� Â��\� �x�� ��{\�=M� ±�x� `��x�\� ÆÍ±�� ���� �{� Ò±qº� 9µ×áMÌ¹� Â��\
�x����{\�=M�Èx�x�\�x`x����\�xj�xÄ�_�_\x�������_\_�x�_{�_�{_�^�{\�ÆÍ±������Ò±qµ��Ç�Ãµ�
�{��qXÆ�°Èº��{����{x��\_�x�_{�_�{_�^�{\��_�{�����qXÆ�°Èµ��_{�_^�\_{��{��x��x^\�
on the willingness to pay of respondents for health insurance after retirement.
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Attribute Calculation Marginal WTP
(Baht/person)

MWTP
STATUS QUO->>OPD1

225.82**

MWTP
STATUSQUO->>OPD2

249.26**

MWTP
STATUSQUO->>IPD1

46.52

MWTP
STATUSQUO->>IPD2

365.24**

MWTP
STATUSQUO->>LTC1

96.81

MWTP
STATUSQUO->>LTC2

136.50**

MWTP
STATUSQUO->>COMPEN1

-5.05

MWTP
STATUSQUO->>COMPEN2

62.46

Note: * Signif icant at the 10% level and ** Signif icant at the 5% level 

 According to the survey results, the respondents preferred the benef it of 
_{��\_x{\� 9Ç�Ã=� xÄ�x{�x�� ���x� \��{� �[\��\_x{\� 9X�Ã=� xÄ�x{�x��� �`\��[��� \�xj
normally use the OPD. The data from the Social Security Off ice showed that the 
�x�`\�� �x��_^x� [\_`_Ñ�\_�{� ��\x� ��� \�x� X�Ã� _{� º¹µ¹� ���� ºMÖ¹� �_�_\�Ê�x���{Êjx���
��_`x�\�x��x�_^�`��x��_^x�[\_`_Ñ�\_�{���\x����\�x�Ç�Ã�_{�º¹µ¹�����¹M¹Ì×��_�_\�Ê�x���{Ê
jx��M�Á^^���_{��\��\�x��[��xj��\�x���x���x��x�`\�^��x�[\_`_Ñ�\_�{�9\_�x���x���x���{
�x��jx��=�����\�x�X�Ã��{��\�x�Ç�Ã������_��x���x^�[�x�\�x���x���{�x����\�x�\���x\�
sample for the survey was from 40 to 69 years. Additionally, according to the 
�x���{�x{\�� \��\��x{\� \�� \�x�X�Ã�� \�x� ��x���x� �x�\�� [\_`_Ñ�\_�{����� ×M¹µ� \_�x�

-2.24571
-0.00109

-0.27121
-0.00109

-0.05062
-0.00109

-0.39741
-0.00109

-0.10534
-0.00109

-0.14853
-0.00109

�9�¹M¹¹ÌÌ¹=
-0.00109

-0.06796
-0.00109
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per person per year, with an average health expenditure accounting for 1,572.33 Baht 
per time. On the other hand, for the respondents that were inpatients during one year, 
\�x���x���x��x�\��[\_`_Ñ�\_�{�����µMµ»�\_�x���x���x���{��x��jx����{��×M¶ß���j���x��
time, with an average health expenditure accounting for 15,656.25 Baht per time. 
People purchase health insurance if the utility of the expected benef its of the insurance 
coverage, in the form of expected covered expenditures plus the value of protection 
from f _{�{^_�`��_����xÄ^xx��\�x���x�_[�æ�\�xj��_``�\�x{���j�����\�x�̂ ��x���xM�][�\�x���
the IPD expenses are more catastrophic and more risky from the overall healthcare 
expenses. Therefore, they were more willing to pay for IPD than other health benef its.

 Table 9 represents the MWTP of health insurance benef its at each level.
The respondents preferred a higher level of health insurance benef its, as OPD2, IPD2, 
and LTC2 have a notable positive signif icant sign. The higher level of benef its will 
cover the expected healthcare expenses that they would have to pay if they use the 
healthcare services during the retirement period.

Table 9 Marginal WTP for Health Insurance Benef it at Each Level (Baht per month)

Attribute Status quo Level1 Level2

OPD -475.07 225.82** 249.26**
IPD -411.76 46.52 365.24**
LTC -233.31 96.81 136.50**

Work compensation -57.41 -5.05 62.46

Note: * Signif icant at the 10% level and ** Signif icant at the 5% level 

� ] igure 1 shows the MWTP for health insurance benef it at each level. It was 
found that the IPD has a steeper slope. As the level of the IPD increases, the MWTP 
increases accordingly. The slope of the IPD increases both at level 1 and level 2.
In addition, the IPD at level 2 has the highest MWTP, while the slope of the OPD 
and LTC increased at level 1 but at level 2 the MWTP was downwards. Nevertheless, 
COMPEN had a f lat slope and was insignif icant.
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 Welfare Measures to Value Health Insurance after Retirement

 The welfare measurement to value health insurance after retirement can be 
x�\_��\x�M�±�x��x\�������̂ �`^[`�\_{��\�x�Å_^��_�{�̂ ���x{��\_{�����_�\_�{�9qË=�_{�\�x�
discrete choice random utility model was recently introduced to health economics 
in order to calculate welfare measures in the context of DCEs (Lanscar and Louviere, 
º¹¹¶²�áÖ×=M�±�x�qË��x\����̂ �{�̂ �`^[`�\x��x��[�x������x`���x���_{�����Í±��������x�`\��
insurance policies, and can measure the relative impacts of each health insurance 
benef it attribute using a common monetary metric as WTP or accept compensation 
for changes in a given attribute. 

� ±��`x� µ¹� ��x�x{\�� \�x� �x�{� �x`���x� x�\_��\x�� 9qË=� �{�� \�x� ^�`^[`�\_{��
procedure for each healthcare benef it attribute.

 With regard to the mean WTP values for the health insurance benef it attributes, 
a remarkable result is the high value attached to the IPD2, which indicates that 
respondents were on average willing to pay 777.00 Baht for a monthly IPD2 benef it.
]��� \�x� X�Ã�� \�x� �x���{�x{\�� �x�x� �_``_{�� \�� ��j� Öº»M××� Â��\� �x�� ��{\�� ���
out-patient healthcare expenses for OPD2 and 700.89 Baht per month for OPD1.
The value of LTC2 was signif icant but a little bit low as compared to other attributes. 
The average willingness to pay for LTC2 was around 369.81 Baht per month. 

F igure 1: Marginal WTP for Health Insurance Benef it at Each Level
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Nevertheless, they exhibited a positive insignif icant MWTP for LTC1, IPD1, COMPEN2, 
and COMPEN1, indicating no effect on the willingness of respondents to pay for 
health insurance after retirement.

Table 10 The Mean WTP for Health Insurance Benef it Attributes (Baht per month)

Attribute Calculation
Mean WTP (Baht/

person/month)

Mean WTP
STATUS QUO->>OPD1

ë�ººÌM¶º��9�»ÖÌM¹Ö= 700.89**

Mean WTP
STATUSQUO->>OPD2

ë�º»ßMºá��9�»ÖÌM¹Ö= 724.33**

Mean WTP
STATUSQUO->>IPD1

ë�»áMÌº��9�»µµMÖá= 458.27

Mean WTP
STATUSQUO->>IPD2

ë�×áÌMº»��9»µµMÖá= 777.00**

Mean WTP
STATUSQUO->>LTC1

ë�ßáM¶µ��9º××M×µ= 330.12

Mean WTP
STATUSQUO->>LTC2

ë�µ×áMÌ¹��9�º××M×µ= 369.81**

Mean WTP
STATUSQUO->>COMPEN1

ë��ÌM¹Ì��9�ÌÖM»ß= 52.36

Mean WTP
STATUSQUO->>COMPEN2 ë�áºM»á��9�ÌÖM»ß= 119.87

Note: * Signif icant at 10% level and ** Signif icant at 5% level
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Discussion

 An important indicator derived from this empirical study was that the 
preferences of the health benef its attributes of health insurance after retirement
were heterogeneous. Around one-fourth of the respondents opted for the status
quo, whereas the remaining fraction was willing to pay for voluntary health insurance 
after retirement. Although most of the respondents were willing to pay for health 
insurance, the design of health benef its and price premiums should be modif ied 
�^^���_{�� \�� \�x� �x\x���x{x�[�� ���[��� ��� ����x��� 9_MxM� _{^��x� `x�x`�� ��x=M
Therefore they will select different health plans based on their health and the propensity 
\��[\_`_Ñx�\�x��x��_^x��9°\\{x���µßßá²�Ì»»=M

 The key f indings from this empirical study on the willingness to pay for
health insurance after retirement were as follows:

� À� Ç{� �x{x��`�� ����x��� [{�x�� \�x� WÅÇ� �^�x�x� ��x�x�� �� ��x�\x�� �x�`\��
  benef _\�^��x���x�9Ç�Ãº��{��X�Ãº=�\��{���`��x���{x�9Ç�Ãµ��{��X�Ãµ=M�
� � ][�\�x����x�� \�x� ��_^x� ��x�_[�� �`��j�� ������ �� {x��\_�x� �_�{_� icant
  sign—meaning the more premiums charged, the more disutility the

F igure 2: Marginal WTP and Mean WTP (Baht per person per month) for Health Insurance 
 Benef it Attributes
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  workers have. As a result, the workers prefer greater health benef its with 
  lower premiums, similar to the principle consumer behavior pattern. 

� À� Í���x���[{�x��\�x�WÅÇ��^�x�x���x��_``_{��\����j�����_{��\_x{\�9Ç�Ã=��{��
� � �[\��\_x{\� 9X�Ã=� �x�`\�� �x��_^x� xÄ�x{�x�� ���x� \��{� �\�x�� �x�`\�^��x
  benef its. As people purchase health insurance if the utility of the
  expected benef its of health insurance coverage exceeds the premium,
  they will then pay for health benef its coverage. The IPD expenses are
  more catastrophic and more risky compared to the overall healthcare 
  expenses, while people usually go to the OPD every time they feel ill. 
  Moreover, inpatient and outpatient services are complementary but they
� � ��x� {�\� �[��\_\[\x� �x��_^x�� 9Æ�{{_{�� x\� �`M�� µß¶Ö²� ºÖµ=M� ±�x�x���x�� \�xj
  are more willing to pay for the IPD and OPD health benef its than other 
  health benef its. 

� À� ±�x�x�_����\x{\_�`��x��{�������x�`\��_{�[��{^x���\x���x\_�x�x{\���_\��\�x�
  mean willingness to pay depending upon the health benef its. The mean 
� � Í±�������_��x�\� �\� Ç�Ãº� 9ÖÖÖMµ×�Â��\��x����{\�=�� ��``��x���j�X�Ãº�
� � 9Öº»Mß»�Â��\��x����{\�=��{��X�Ãµ�9Ö¹ºM¹»�Â��\��x����{\�=M�±�x�`��x�\�
� � �x�{�Í±�������\�Ò±qº�9×áßMÖ¹�Â��\��x����{\�=M

 In summary, the healthcare benef its that workers under the SHI scheme most 
prefer are inpatient and outpatient expenses, followed by long-term care expenses. 
In addition, most of the workers also prefer a higher level of healthcare benef its than 
a lower one. However, as the price or premium increases, the level of healthcare 
benef its increases, but the demand for insurance will decrease. This is the challenge 
of government policy—the tradeoff between equity and eff iciency when providing 
health insurance after retirement. 

Policy Recommendations

 Based on the analysis, the study results suggest some key policy recommendations 
as follows:  

 1. The cooperation of government authorities and private insurance company 
on providing health insurance after retirement.
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 Health insurance is a means of f inancial protection against the risk of 
unexpected and expensive healthcare. The access value of insurance is related to 
the value to the consumer of healthcare that the person would not otherwise be 
able to afford. Recently, the Thai government has guaranteed healthcare coverage 
to all Thai elderly in a program funded from general tax revenues (Siripen quoted 
_{�Û`���`�Æ���x\�`�^x�������_��\x�Åx�`\��Ç{�[��{^x��º¹µ¹²�ºº¹�ººµ=M�Æ��\�`���_{^��x�
people, in urban and rural areas, use public facilities and are covered by a public 
_{�[��{^x��^�x�xæ�{��x`j��\�x�ð{_�x���`�q��x���x�W^�x�x�9ðq=M�Ç{�̂ �{\���\���x�_[���
to high-income people usually use private facilities, and they are the group that can 
buy private health insurance. The private insurance gives them access to “premium” 
services provided by private facilities while being insured. The private insured are 
decidedly better off than others with respect to both service accessibility and f inancial 
hedge against cost. However, most people cannot afford private health insurance. 
In addition, the voluntary health insurance schemes in Thailand are still under early 
development and have yet to seriously address the questions of equity and eff iciency, 
while private health insurance is limited to people that can afford the premium (Siripen, 
º¹¹¹²�¶Ì�¶¶=M�±�_���\[�j���{\��\���x�_�{���`[{\��j��x�`\��_{�[��{^x���\x���x\_�x�x{\
for workers under the SHI scheme, it should be provided by a private insurance 
company which may have raised the problem of adverse selection. The workers after 
retirement as a population at risk for access to private insurance – have chronic illness 
�_\�� _{^�x��_{���_\����xM�][�\�x����x���x��`x� _{�����x��x�`\����j����x���x�\x�
diff iculty than those in better health in obtaining health insurance coverage,
either because they face higher premiums that make health insurance unaffordable
or because they are often denied coverage by insurers (Simantov, Schoen, &
Â�[x���{��º¹¹µ²�µ×ß�µ»á=M�Í�_`x�\�x��x^_�_�{����[\��[j_{����_��\x��x�`\��_{�[��{^x�
is likely to be made before 50 years of age during the earlier working life, as a result, 
government authorities should provide support to the issuers of health insurance after 
retirement. The workers after retirement with or without chronic illness then can 
buy health insurance at an affordable premium rate. Similar to ElderShield, which
provides long-term care insurance to the elderly in Singapore, the three private
insurers are promoted to run ElderShield under government control. This study 
proposes health insurance after retirement for workers under the SHI scheme
����{_Ñx���j����x�{�x{\��[\���_\_x���[\�����_�x���j���_��\x�_��[x��M
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 However, the market of private health insurance is relatively small because 
of:
� À� Ò�^������_�x^\����x�{�x{\������\_�{����_{^x{\_�x������[j_{��_{�[��{^x
� À� Ò_�_\x��^�{�[�x������x{x��

 Actually, knowledge regarding the benef its of the program, and better 
knowledge about the principle of health insurance and the health system among
the workers are more important regarding health insurance after retirement in
terms of the encouragement of workers to participate in the program, and the 
sustainability of the program. Consequently, government authorities should help to 
promote or give incentives to the workers that are interested in buying health
insurance after retirement before the retirement period. This will assist insurers in 
terms of inf luencing the demand of health insurance after retirement.

 2. Insurance need not be uniform across various health benef its.

 The government typically provides uniform healthcare and universal
coverage to the entire population. Nevertheless, it is conceivable that diff iculties
will appear in meeting the expectations of heterogeneous groups demanding 
¯�x���{�`_Ñx�ô��x�`\�^��x���{����x�\x��̂ ��_^x��{�������\{x�������x`_�x�jM�Ç{����_\_�{��
there are specif ic behavioral motivations which illustrate why individuals may
display heterogeneous preferences regarding the willingness to pay for health 
insurance. Therefore, insurance need not be uniform but differs according to the 
various types of health insurance benef its. Basically, most market failure of health 
_{�[��{^x��`�{��^��x����������x��x��x`x^\_�{��{������`���Ñ����9��[``j��µßá¶²�á×¹=M�
In order to avoid adverse selection, the insurance plan should offer more choices 
that meet the customers’ needs in each segment (Anderson & Knickman, 1984a:
µ×Ì�µ×¶=M�Á��\�x��\[�j�������x����`[{\��j��x�`\��_{�[��{^x���\x���x\_�x�x{\�����_�x��
by private companies but managed by government authorities, the various types of 
health services benef its associated with the premium will be segmented by target 
^[�\��x���9�[^�������x=��^^���_{��\��\�x_��{xx����{��xÄ�x^\�\_�{�M�

 3. Price premiums should be affordable with government intervention 

 A premium is a signif icant determinant when people make a decision to 
purchase health insurance. Additionally, the purchase of health insurance is



151
Papar Kananurak

NIDA Development Journal Vol. 54 No. 2/2014

inf luenced by individual characteristics and health risks. Health risks as an individual’s 
expected health expenditures in the next period based on his or her health in the 
^[��x{\��x�_�����x��j��\�x�_Ñx��\��_{� luence the rates of coverage because consumers 
compare the expected benef its of coverage, in the form of covered health expenditures, 
with the premium they pay for coverage. Risk-averse consumers will be willing to 
pay a premium that exceeds their expected benef its, ref lecting the value they obtain 
from protection from the f inancial risk associated with healthcare spending. While 
high-risk consumers are more likely to purchase coverage for a given premium than 
low-risk consumers, health insurance premiums in competitive markets will vary 
�_\�� \�x��x�`\�� �_��� 9Á������ µßá×²� ß»Ì�ßÌ¹=M� Ç{� ���_\_�{�� _{�[��{^x���x�_[��� ��x�
“actuarially fair” when they are equal to expected health expenditures. However, 
when premiums increase with risk, high-risk consumers are less likely to purchase 
insurance than low-risk consumers facing lower premiums. There are also potential 
utility gains from making insurance available to the risk-averse consumer, who might 
�\�x��_�x� {xx�� \�� ���x� `���x� �[\������^�x\� ��j�x{\�� 9è�x_�x`� Ó� ��[`j�� º¹¹á²
×áß�×Öß=M�±�x���_��\x���_{������x��`x���������\x^\_{��\�x��x`�x����������x��[\��x�j�
high medical expenses might motivate voluntary insurance if that insurance can be 
���x�x���\��\\��^\_�x���_^x���x�_[��M�Á�����x�[`\��[{`x���\�x�±��_����x�{�x{\��[��_�_Ñx��
voluntary health insurance after retirement schemes so that the price is lower and 
the demand of insurance will created. Subsidy levels become critical and research 
suggests that substantial subsidies will be required to induce a desired enrollment 
�x���{�x�9Â[^��[x``x��Ó�Æ�{�x_\��º¹¹ß²�µ¶Ö�º¹º=M�Å��x�x���\�x����x�{�x{\����[`��
consider how much substantial subsidy is required for the issuer in order to induce 
the demand for health insurance after retirement for workers under the SHI scheme.

 Proposed health insurance after retirement

 Since the workers under the SHI scheme are not covered for healthcare
or long-term care services after retirement, this study proposes a form of voluntary 
�x�`\�� _{�[��{^x� ��\x�� �x\_�x�x{\æ� {��x`j�� ���\�x\_�x�x{\� W�_x`�� ���� \���x� \��\
want to pay for better-quality healthcare services in their old age. Postretirement
W�_x`�� �_``� �x� ����{_Ñx�� �j� ���x�{�x{\� �[\���_\_x�� 9W�^_�`� Wx^[�_\j� X�� _^x=� �[\
provided by private issuers. Postretirement Shield has many policies, including OPD, 
IPD and LTC benef its and coverage. The premium of “Postretirement Shield”
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is minimum at 1,000 Baht per month and maximum at 3,000 Baht per month, depending 
on the policy the person selects.

� ][\[�x� �x�x��^�� ���[`�� _{�x�\_��\x� ����x��ò� ��x�x�x{^x��� x��x^_�``j
regarding the long-term care benef its of health insurance after retirement. Since 
long-term care expenditures represent one of the largest uninsured f inancial risks 
facing the elderly, the limited insurance coverage for long-term care expenditures 
has important implications for the welfare loss for the elderly in most countries in 
the world. It is thus hoped that the lessons drawn from this study will provide a 
useful guide for other countries in developing health insurance after retirement or 
in reforming health insurance benef it schemes for the elderly in order to meet their 
needs and preferences.
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