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Learning from Thailand’s health reforms
Adrian Towse, Anne Mills, Viroj Tangcharoensathien

Providing all of Thailand’s population with subsidised health care required radical changes in the
health system

Thailand took a “big bang” approach to introducing
universal access to subsidised health care. In 2001, after
years of debate1–3 and slow progress,4 5 it extended cover-
age to 18.5 million people who were previously
uninsured (out of a population of 62 million). This move
was combined with a radical shift in funding away from
major urban hospitals in order to build up primary care.
Such an approach has merits but also risks. We discuss
the implementation and some of the problems.

Formulating the change
Prime Minister Shinawatra obtained a landslide victory
for his Thai-Rak-Thai (Thais love Thais) Party in 2001
on a platform including the “30 baht treat all” scheme
for universal access to subsidised health care. Under
the scheme, people pay 30 baht (£0.50, €0.7, $0.86) for
each visit or admission.

Thailand previously had four public risk protection
schemes (box 1) with widely differing benefits and con-
tribution levels. These schemes protected a total 43.5
million people, leaving 18.5 million paying fees for
care from public or private providers.

The initial plan was to merge resources from the
four schemes into one universal coverage scheme to
remove overlaps in coverage and improve equity. This
met resistance from government departments running
the other schemes and from civil servants and trades
unionists benefiting from the two employment based
schemes. The government therefore decided to fund
the 30 baht scheme by pooling the Ministry of Public
Health budgets for public hospitals, other health facili-
ties, and the low income and voluntary health card
schemes and providing some additional money. This
could be done without legislation, enabling progress to
be made while legislation was prepared and debated.

The National Health Security Act was passed by
parliament in November 2002, creating new institu-
tions to regulate the quality and financial elements of
the scheme. It preserves all benefit entitlements for
members of the civil service and social security
schemes but places management of their financing

with the National Health Security Office, which runs
the 30 baht scheme. The act allows for the civil service
and social security schemes to be merged into a single
universal coverage scheme by decree should that
become politically acceptable in the future.

Factors required for implementation
In low and middle income countries, government
capacity is often a key constraint on the design and
implementation of policy change.6 7 In Thailand, previ-
ous experience and investment in health care was
essential for implementation of the universal coverage
scheme.

Over several decades, comprehensive healthcare
coverage had been achieved through developing infra-
structure in rural areas, where two thirds of Thailand’s

Box 1: Public risk protection schemes

Civil servants medical benefit scheme—introduced in the 1960s for civil servants
and their dependants
Low income card scheme—introduced in the 1970s, providing free care to low
income families and individuals, elderly people, children under 12 years,
and people with disabilities
Voluntary health card scheme—predominantly rural; introduced in the 1980s
and funded through equal matching of household and Ministry of Public
Health payments
Social security scheme—introduced in the 1990s; it protects workers only and
is mandatory for all private firms with more than one employeeTables showing the costs of health care are on bmj.com

The Hai healthcare system is dominated by hospitals
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population lives. Although beds (public and private)
and doctors are concentrated in Bangkok, successive
governments have built up primary care health centres
(which do not have doctors or beds) in all subdistricts
and community hospitals (10-120 beds) in more than
90% of districts. In addition, an effective administrative
system meant that 45 million people could be
registered for the universal coverage scheme within
four months.

Experience had also been gained in managing
insurance schemes, especially relating to payment
mechanisms in urban areas where provider choice is
available.Although retrospective fee for service payment
in the civil service scheme encouraged increased costs,
the social security scheme provided a successful
capitation model.8 Employees choose a public or private
hospital, which receives an annual capitation payment,
and provides care directly or subcontracts to primary
care. The capitation approach encouraged the develop-
ment of competing provider networks and contained
costs while still permitting choice of public or private
provider (the market share of the public sector fell from
83% in 1991 to 41% in 2001).

The low income card scheme provided experience
of resource allocation and of case based payment in
rural areas. Under this scheme, a global budget was
allocated to provinces based on the numbers of regis-
tered beneficiaries, weighted by health needs. A
reinsurance premium of 2.5% was deducted from the
allocations to pay for cross boundary services and high
cost care for patients. Hospitals were paid on a per
capita or weighted diagnosis related group basis.

During the 1990s, research capacity in health
economics and financing had been systematically built
up in the Health Systems Research Institute through
doctoral study and workplace training. This provided
the basis for formulating an evidence based policy and
developed skills in interfacing research and policy. In
addition, public health advocates and leaders were active
at senior levels of the bureaucracy and were therefore
able to take the political imperative and translate it into
effective action. It is still unclear, however, whether the
scale of the reform undertaken by the Thai government
is manageable within its capacity.

Cost of universal care
Estimating the financial implications of universal care
and setting capitation rates has been contentious.9 10

Some analysts propose a capitation rate as high as 1500
baht.11 In fiscal year 2002, the government used a per
capita rate of 1202 baht (see bmj.com for calculation
details). A rate of 1414 baht was set for 2003. A key issue
in setting this was compliance—the extent to which
patients use their registered provider rather than
another (in which case they must pay themselves). The
2003 figure assumed 85% compliance for outpatients
and 100% for inpatients. Compliance rates also have
implications for the revenue of public hospitals from
user fees. Before universal coverage was introduced,
public hospitals received 20-50% of their income from
user fees. The total health budget for 2002 was 51bn
baht. Comparable figures for spending in earlier years
are difficult to identify, but spend has not increased to
the same extent as the number of people covered.

The per capita allocations for 2002 and 2003
resulted in many provinces and hospitals having deficit
budgets. This partly reflected the previous geographical
funding imbalance relative to population. Rather than
phase in the new formula, a contingency fund of 10%
(5bn baht) was set up to relieve hospitals in 2002. How-
ever, because of fiscal constraints and evidence of low
compliance among universal coverage beneficiaries, no
contingency fund is planned for 2003. It is too early to
tell if this will give rise to problems. Teaching and other
supertertiary hospitals have been particularly affected
by the financial redistribution. Although some special
provision has been made, a separate stream of funding
for teaching and research activities may be required.

If the universal coverage scheme relies totally on
general taxation and the capitation rate is not adjusted
to reflect costs and usage, the quality of care and
confidence in the scheme could deteriorate. Various
options are available to manage the financial pressures
generated. These include:
x Changing the benefit package (this would be
politically difficult)
x Collecting contributions from beneficiaries through
higher copayments (for higher income users or for
some services) or some kind of social insurance contri-
bution or separate tax (the National Health Security
Act provides for this)
x Expanding the social security scheme to include
spouses and dependants so reducing the numbers
covered by the 30 baht scheme.

Strengthening primary care
The universal coverage scheme combines capitation
funding with a shift to delivery led by primary care to
help keep costs under control. A typical province will
have five to seven district primary care networks, each
led by a contractor unit (see box 2) with one or two
networks in the provincial city. This is a radical change
from the social security scheme, which uses large hos-
pitals (over 100 beds) as the main contractor.When the
social security scheme was set up, primary curative care
was largely delivered in hospital outpatient depart-
ments or by government doctors working out of hours
in private clinics.6

Box 2: Key elements of healthcare provision under the 30 baht
scheme
• The contractor unit for primary care is contracted by the province to be
the main deliverer of health care to its registered population; individuals
must register with it
• Primary care units (health centres and units set up in hospitals to provide
primary care) are assigned to deliver primary health care
• A typical rural contractor unit network comprises a district hospital with
all health centres in the district. In urban areas it is the provincial or tertiary
care hospital with several urban health centres
• The contractor unit receives a capitated budget to provide comprehensive
primary care services to its registered population
• Patients can access either the health centres or the hospital associated
with their contractor unit. Referrals can then take place to other hospitals
• Inpatient care is reimbursed from a provincial budget based on a weight
of the diagnosis related group, adjusted for location (eg, community or
provincial hospital)
• Patients who do not use their assigned providers must pay the cost
themselves
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For the hospital dominated Thai healthcare system,
the emphasis on primary care in the universal scheme
represents a bold departure. Initial problems included a
shortage of doctors to staff primary care units,
necessitating use of hospital doctors in rotation, and
little attention being paid to preventive and health pro-
motion services.High level policy makers have so far not
been prepared to put the necessary staff management
mechanisms in place to support redeployment. Little
attention has been paid to the role of provinces in pur-
chasing and monitoring quality of care and to the
importance of giving people choice of contractor. Very
limited private sector participation is allowed, even in
urban areas where a large private sector exists.

Will the reform benefit the right people?
Before the latest reforms, the Thai healthcare system
was notoriously inequitable. Public expenditure
(health, education, and public infrastructure) has
favoured middle income over poorer families because
of their greater use of public services,12 the extensive
reliance on user fees, and the inequitable pattern of
public subsidies.13 A recent study indicates that
expenditure on district hospitals benefits poorer
people more than expenditure on provincial and
teaching hospitals (P Hanvoravongchai et al, paper
presented at Manila meeting, May 2003).

A survey shortly after introduction of universal
coverage found that those in the lowest income fifth
were spending 7.5% of their income on health
compared with an average of 1.6% and 0.1% for those
in the social security and civil service schemes.14 This
suggests that the scheme has not yet provided effective
financial protection.14

Compliance rates are low (see table A on bmj.com).
One interpretation is that the scheme is not giving
people access to their preferred providers. However,
compliance rates are higher than in the early years of
the social security scheme and show a satisfactory
income gradient, suggesting that richer groups are self
selecting out of the universal coverage scheme.
Moreover, bypassing primary care to tertiary provin-
cial hospitals has hitherto been routine, and it will take
time to gain patient confidence in the quality of
primary care. A Ministry of Public Health report has
found the ambulatory caseload in tertiary provincial
hospitals has decreased since the scheme began.14

Conclusions
The Thai policy is a bold reform driven by top level
political imperatives and incorporating many innovative
features.However, the approach has carried with it many
problematic side effects, including driving major
reforms in healthcare delivery through changing
financing mechanisms. A continued emphasis on moni-
toring, evaluation, and research will be vital in fine
tuning the reforms.Major revisions may need to be con-
sidered if the policy is to survive. These include allowing
greater patient choice, providing greater opportunity for
private sector participation and competition in urban
areas, strengthening further the rural district health sys-
tem with adequate clinical staff, protecting key national
functions such as teaching and research, and expanding
the sources of finance beyond general taxation.
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Summary points

Thailand combined the introduction of universal access to subsidised
health care with a radical shift in funding away from urban hospitals
to primary care

Implementation was facilitated by strong political imperative and
previous experience from existing health schemes

Redirection of funds to primary care left many hospitals with large
deficits

Staff need to be redeployed to primary care units, which are still
underdeveloped

Patients are used to accessing care from hospitals and choosing their
provider

Confidence in primary care needs building, and the scheme may
have to be modified to permit more choice and raise more funding
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Abstract
This study aims at analysing the impact of international service trade on the health care system,
particularly in terms of human resources for health (HRH), using Thailand as a case study.
Information was gathered through a literature review and interviews of relevant experts, as well as
a brainstorming session.

It was found that international service trade has greatly affected the Thai health care system and its
HRH. From 1965 to 1975 there was massive emigration of physicians from Thailand in response to
increasing demand in the United States of America. The country lost about 1,500 physicians, 20%
of its total number, during that period.

External migration of health professionals occurred without relation to agreements on trade in
services. It was also found that free trade in service sectors other than health could seriously affect
the health care system and HRH. Free trade in financial services with free flow of low-interest
foreign loans, which started in 1993 in Thailand, resulted in the mushrooming of urban private
hospitals between 1994 and 1997. This was followed by intensive internal migration of health
professionals from rural public to urban private hospitals.

After the economic crisis in 1997, with the resulting downturn of the private health sector, reverse
brain drain was evident. At the same time, foreign investors started to invest in the bankrupt
private hospitals. Since 2001, the return of economic growth and the influx of foreign patients have
started another round of internal brain drain.

Introduction
In recent years, the growth of trade in the global economy
has rapidly increased. The size of international trade in
1996 was estimated at USD 6 trillion, and 20%-25% of
this was trade in services [1]. In both developed and devel-
oping countries, international trade accounts for an

increasing share of gross domestic product (GDP). For
example, Thailand's total exports in 2001 were worth
3,386,088 million Baht, or 60% of the GDP of 5,079,018
million Baht [2].
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In 1996 the size of the global health services sector was
estimated at USD 3 trillion. The figure estimated for 2005
is USD 4 trillion [3]. Most of this is in domestic markets.
It was estimated that the value of global health services
exported in 2000 amounted to USD 140 billion, less than
5% of the global market, and that this was growing at 6%
per year [4]. But this percentage may grow rapidly with
more widespread use of information and communica-
tions technology – for example, e-health – and as health
systems are liberalized and entry barriers are lowered[5].

The World Trade Organization (WTO), established in
1995, aims to reduce unnecessary trade barriers. The main
WTO agreements related to health include the Agreements
on Technical Barriers to Trade (TBT), the Agreement on
Sanitary and Phyto-sanitary Measures (SPS), the Agree-
ment on Trade-Related Intellectual Property Rights
(TRIPS) and the General Agreement on Trade in Services
(GATS) [6]. Many regional trade agreements follow more
or less the same principles as WTO agreements. Among
South-East Asia nations, for example, there is the ASEAN
Free Trade Area with its ASEAN Free Trade Agreement on
Services (AFAS).

Several possible implications of the international trade on
health systems are related mainly to social equity[3]. First,
the beneficial effects of telemedicine are offset by the
required infrastructure and the manpower tradeoff versus
basic services for the poor. Second, consumption abroad
can result in a dual market structure that siphons scarce
health resources from the poor. Third, although a foreign
commercial presence can reduce pressure on public
resources, it also can lead to a tiered health care system,
with flow of providers from the rural public health sector
to the urban private health sector. Finally, although move-
ment of health personnel may create opportunities for
remittances to developing countries, the resultant brain
drain is a serious constraint for national health system
development.

Some questions that need to be addressed in the context
of a developing country are related to the impact of liber-
alized trade in health services on the cost, quality, and
availability of such services. What should be the policies
and strategies adopted by the country to promote exports
of health services? What kinds of supporting policies and
measures are required to ensure that trade in health serv-
ices is not at the expense of national priorities and the
interests of the poor? How can a public-private balance be
maintained in the delivery of health services in the wake
of increased commercialization of health services? These
are all issues that deserve serious consideration if govern-
ments are to take due advantage of the emerging global
opportunities in health services while also successfully
mitigating the adverse effects of such globalization.

This study attempts to answer some of the above ques-
tions. It aims at analyzing the impact of international serv-
ice trade on the development of the health care system,
particularly in terms of human resource for health (HRH).
The paper also summarizes Thailand's commitments to
GATS and discusses their potential impact on national
health systems and HRH. It also explores the national
mechanisms and strategies undertaken in trade negotia-
tions. Finally, it attempts to synthesize recommendations
to strengthen the negotiation capacity and to propose
measures to alleviate negative consequences so that the
country will benefit from international service trade.

Methods
Literature review
This involved a review of relevant documents on interna-
tional service trade, such as international service trade
agreements (GATS and other regional agreements), Thai
laws, research studies and reports concerning interna-
tional free trade, economic development, health system
development and development of human resources for
health.

Semi-structured interviews
Twenty experts in various fields, such as experts on HRH,
health care systems, health education systems, private
health systems, lawyers, civil service commission and rep-
resentatives of professional councils were interviewed
through a semi-structured questionnaire.

Brainstorming sessions
A half-day seminar in which 50 experienced researchers,
administrators, trade negotiators and other stakeholders
participated was held to seek their additional opinions
and recommendations for future development.

Results
Literature review
The General Agreement on Trade in Services (GATS)
Many of the WTO agreements are binding multilateral
agreements. GATS, however, which is one of the binding
agreements, imposes only general obligations. Members
can voluntarily choose to commit, at any level, to any spe-
cific mode and sector of services. However, the commit-
ments must conform to the principles of Most Favored
Nation (MFN) and National Treatment (NT). The com-
mitment should progressively be increased in the follow-
ing round of negotiations (progressive liberalization).
Governments may modify or withdraw their commit-
ments three years after their entry into force, subject to
negotiated compensation. Governments also maintain
the ability to introduce regulations in the pursuit of qual-
ity and other domestic policy objectives [6].
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There are four main modes of international trade in serv-
ices [7] (Figure 1):

Mode 1: Cross-border supply (CB)
This includes telemedicine, teleconferencing, teleconsul-
tation, tele-education, and subscription to journals and
databases on the Internet. This CB has been greatly facili-
tated through rapid expansion of e-commerce.

Mode 2: Consumption abroad (CA)
This includes travelling abroad, including via health tours,
to seek high-technology treatments or cheaper health
services

Mode 3: Commercial presence (CP)
This includes foreign investment in hospital operation,
medical and dental services and management of health
care.

Mode 4: Temporary movement of natural persons (NP)
This includes temporary emigration of doctors from
developing to developed countries, and import of special-
ists from developed countries into facilities invested in by
foreign capital in the developing countries.

Of 12 service sectors included in GATS, at least five are
directly related to health care systems [8], i.e., the busi-
ness, distribution, education, finance, and health and
social services sectors. The professional services under the
business service sector deal with services of health profes-
sionals. The distribution service sector relates to services
in pharmaceutical retailing. The education service sector
involves the training and education of health profession-
als. The financial sector deals with health insurance and
flows of foreign capital for investment in private hospi-
tals. The health and social services sector includes hospital
services, medical and dental services, diagnostic services
and management of health service facilities.

There are various kinds of barriers to trade in health serv-
ices [9]. These include entry visas, work permits, profes-
sional and premises licenses, investment permits and
insurance reimbursement. Commitment to services trade
agreements can reduce some or all of these barriers.

Countries' commitment to GATS
Except for the education sector, health has drawn the least
commitment among WTO members. Table 1 summarizes
the level of commitments on some health-related services
[6,10].

Mode of international trade in services [8]Figure 1
Mode of international trade in services [8]
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Thailand's commitments to GATS in relation to health
Health is a very sensitive sector, and is usually the last sec-
tor in which a country will allow free international trade.
The ASEAN Free Trade Agreement on Services, started
almost a decade ago, has also not gone very far in terms of
trade in health services [11]. In the first round of binding
to WTO (1995), Thailand proposed both general (cross
industries) and specific national commitments in all sec-
tors except the health and social services sector and other
unclassified services sectors [8,11]. Table 2 shows the
types of general commitments as well as five service sec-
tors related to health.

It is clear that Thailand chose to commit in some sectors
and only a few modes of services. For instance, in the com-
mercial presence mode for cross industries' commitment,
market access is allowed for companies for which foreign
shares account for up to 49%, but no commitment on
other modes. There is no limitation for consumption
abroad in the education services sector but no commit-
ment for presence of natural persons. The life and non-life
insurance business under the financial sector is open to all
four modes at different levels of commitment. There are
some limitations for commercial presence and presence of
natural persons in this sector, but no limitation for cross-
border supply and consumption abroad.

It was also found that most of the Thai commitments to
GATS are much below those allowed by its legislation. For
example, while there is no commitment to mode 4, the
Thai Medical Council allows foreign graduates from
recognized medical colleges who have Thai residency to
enroll in the licensing examination. Passing the licensing
examination results in getting a lifetime practice license in
Thailand. This practice of under-commitment to GATS
definitely allows some flexibility in the future round of
negotiations as well as in future amendment of the
legislation.

Potential health implications
Mode 1: Cross-border trade
A private hospital in Thailand tested satellite-based tele-
surgery with a hospital in the USA in 1998. It was success-
ful but not cost-effective. Cross-border trade has been
more evident in education services. For example, many
Thai students have registered for the master's degree in
public health via distance learning with institutions in the
UK and USA. So far the success rate has not been very
high, however. Empirical information from some medical
practitioners reveals that seeking second opinions
through teleconsultation via the Internet or direct contact
is on the rise. While increasing the accessibility and qual-
ity of services, cross-border trade also imposes some
threats on the practices of local health professionals.

Since 1995, the Ministry of Public Health, Thailand, has
invested in the internal use of satellite-based telemedicine
among distant district hospitals and tertiary public hospi-
tals. This was aimed at increasing accessibility to better-
quality health care, but due to its high cost and the eco-
nomic crisis in 1997, only 18 sites were established. The
main use was for teleconferencing and tele-education. An
extensive evaluation in 1999 found that the system was
not cost-effective [12].

In the era of "outsourcing" to reduce cost, there is an
increasing trend in this mode of supply, especially in the
area of medical records management and radiological
services[13]. Some contacts between US hospitals and
Thai radiologists have been initiated but not completed.
In addition, there are still several ethical, legal and "gate-
keeper" management issues to be seriously considered in
this mode of trade [14], particularly the issue of "confi-
dentiality of personal information".

Mode 2: Consumption abroad
Consumption of foreign capital
Between 1989 and 1993 the number of private hospitals
and beds increased sharply due to increased demand from
economic growth. This phase of investment used mainly
internal loans and savings. After the opening of the free

Table 1: WTO Members' commitments on some health-related services (3rd quarter 2000)

Services Number of members committed % of total WTO members

Medical and dental 54 39.1
Midwives and nursing 29 20.0
Hospital 44 31.9
Other human health services 17 12.3
Health insurance 78 56.5

Note: Many of these commitments, particularly in mode 1, are "unbound", which means no commitment. Sources: Adapted from WHO/WTO, 
2002 [6] and Adlung R, Carzaniga A, 2002 [10]
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financial market in 1993, there was a massive influx of
low-interest foreign loans. These loans were invested in
some industries that later became non-performing loans,
including some investments in private hospitals. The
occupancy rate of for-profit-private hospitals was around
40% in 1997, a 250% excess of bed supply [15].

The mushrooming of private hospitals created a big
demand for human resources. With income about 5 to 10
times higher in the private sector, the internal migration
of rural physicians to urban private hospitals began in the
late 1980s. Figure 2 shows that the difference between the
ratio of doctors-to-population in Bangkok and the poorest
north-eastern region increased from 8.6 times in 1986 to
13.7 times in 1997.

The bed-to-doctor ratio of rural district hospitals
increased from 7.1 beds per doctor in 1988 to 15.3 beds
per doctor in 1998. In April 1997, a few months before the
economic crisis, 21 rural district hospitals functioned
without a single full-time physician. This difference
decreased after the economic crisis hit Thailand in 1997,
however, due to declining demands in the private sector
[16].

This internal brain drain was due partly to rapid economic
growth as well as the opening of free international finan-
cial trade. It is a good example that the opening of trade in
services other than health may affect health systems [17].

Consumption of health services
Providing health services for foreign patients creates heavy
investment in advanced health technology for the private
sector at the expense of public health. This enhances the
existing tiered health care system, with shifting of HRH
from the rural public to the urban private services, result-
ing in increasing inequity.

The Thai health care system is attractive to foreign patients
due to its high quality and comparatively low price. Since
the 1997 economic crisis, the government and the private
health sector have started intensive promotion to attract
foreign patients; this has been very successful. In the year
2001, the Department of Export Promotion, Ministry of
Commerce, carried out a survey of 20 private hospitals
that were known to cater foreign patients. The survey
found 470,000 foreign patient visits, a 38% increase from
2000, reported by seven hospitals [18]. One of the most
popular hospitals had more than 200,000 visits. Coun-
tries with the highest number of inflow patients were
Japan, USA, Taiwan, UK and Australia. Moreover, there is
an increasing trend of patients from the Middle East and
other Asian countries. It was estimated that the total 2001
figure could be around 1 million.

Due to its private nature, the resources needed to provide
services to one foreigner may be equivalent to those used
to provide service to 4–5 Thais. Thus the workload was
equivalent to 3–4 million Thai patients. This was equiva-
lent to around 3% of the total workload of the system in

Table 2: Thailand's commitment to GATS in the first round (1995)

Mode of trace in 
services

General 
commitments

Specific sector/subsector commitments

Business Distribution Education Financial Related health and 
social

Professional: 
medical 
and dental

Retailing (drug 
dispensaries)

Professional and/
or 
short course 
education

Life and non-life 
insurance

Hospital

MA NT MA NT MA NT MA NT MA NT MA NT

1. Cross-border 
supply

U U U U U U U U + U U U

2. Consumption 
abroad

U U U U U U + + + U U U

3. Commercial 
presence

B U U U U U B + B U U U

4. Presence of 
natural persons

U U U U U U U U B U U U

Source: Ministry of Commerce, Thailand Note: MA= market access commitments and NT= national treatment; Three types of commitments: (+) 
Full commitment; (B) Commitments with limitations: Bound; (U) No commitment: Unbound.
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2001. If growth continues at the current rate, the work-
load for serving foreign patients may go up to 12% of the
total workload in 5 years. This means a demand of
approximately an additional 4,000 full-time-equivalent
doctors for urban private hospitals [19].

Commitments to GATS on the Financial Sector, including
the portability of health insurance, may facilitate more
inflow of foreign patients. Most countries limit their com-
mitment on portability of public health insurance [10].
Nevertheless, there is evidence of increasing movement
towards partial or total payment for services received
abroad [20]. Currently the Japanese National Health
Insurance system allows reimbursement of up to 70% of
health care expenses from foreign providers.

This increase in mode 2 trade in health services, in addi-
tion to the recovering economy, resulted in a new round
of internal brain drain. The number of annual physician
losses as compared to the number of new recruits in the
MoPH increased from 4.5% and 7.6% in 2000 and 2001
to 32.2% in 2002 [17].

On the other hand, better-off Thais also go abroad for
health services, mainly to the western countries. In the last
decade, there was an increasing trend to seek health care
from Chinese medicine in China. So far there has not
been a study on the size and cost of this consumption
abroad.

Mode 3: Commercial presence
Most of the commercial presence occurs through joint
ventures of foreign providers and investors with local
partners in order to ensure access to qualified local health
personnel and a supply of paying patients. Foreign
patients (mode 2) and foreign commercial presence
(mode 3) in medical education or in hospitals may lead
to better-quality health care because of increased availa-
bility of sophisticated medical technology. At the same
time, it may distort the health care market by enhancing
tiered health care systems and internal brain drain. The
quality of education or health care in the public sector
might suffer due to loss of qualified human resources to
the private sector.

Proportion of Northeast to Bangkok population-to-doctor ratios, 1979–2001 (Source: Bureau of Health Policy and Plan, Minis-try of Public Health, Thailand)Figure 2
Proportion of Northeast to Bangkok population-to-doctor ratios, 1979–2001 (Source: Bureau of Health Policy and Plan, Minis-
try of Public Health, Thailand)
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There are 13 Thai private hospital chains in the stock mar-
ket that are open to foreign investment. If the foreign
investors' share exceeds 49%, permission must be
requested from the Ministry of Commerce. After the 1997
economic crisis, many big private hospital chains went
bankrupt and loans they made became non-producing
loans (NPL) [16]. Foreign investors started to come in
looking for low-priced private hospital stocks. According
to the Ministry of Commerce registrar, no private hospital
has foreign shares above 49%.

A study in 1999 found only 0.57% foreign share of new
investment in private hospitals in Thailand between 1992
and 1998 [14]. The survey conducted by the National Sta-
tistical Office in 2001 found that to date there are 24 hos-
pitals nationwide (7.36%) with part-foreign ownership,
mainly in Bangkok (Table 3). The countries or region
involved and their ownership percentages are: Japan
(25%), Singapore (19.4%), China (11.1%), Europe
(11.1%) and the USA (5.6%).

But empirical evidence found that some of the private
hospital chains have already been taken over by foreign
investors through so-called "nominee" shareholders.
These foreign investors brought in more capital and more
efficient management and marketing systems. They also
brought in more foreign patients. Thus health services
may eventually become like other industries, in which for-
eign investors benefited from high quality but low-cost
labour to be more competitive in export-led industries.

Foreign patients receive services from foreign-owned pri-
vate hospitals. Consequently, the country may be left with
the problem of internal brain drain, while the benefit
from foreign patients was finally channeled back to inves-
tors' countries. In the future, if mode 4, import of health
workforce, is also allowed, more foreign professionals
may move in to provide services to foreign patients. In the
current round of GATS negotiations, which started in early
2003, Taiwan, China and India have asked Thailand to
open mode 4 for some cadres of health professionals [21].

Despite Thailand's not having committed to the distribu-
tion sector (Table 2), its law allows partial investment.
Some foreign pharmaceutical retailing chains, e.g. Boots,
started doing business in Thailand a decade ago. Their
expansion has started to have negative impacts on local
pharmacies.

Mode 4: Movement of natural persons
Barriers to movement of health professionals include
requirements for a work permit, visa and length of stay,
residency, investment conditions and licensing for prac-
tice. The Thai Medical Council, the national licensing
body for physicians, requires graduation from an accred-

ited medical college and permanent residency for foreign-
ers to be eligible to take the licensing examination [22].
From 1946 to 1986, there were 229 Thai-licensed foreign
practitioners. Since 1987, after the examination has been
given in Thai, only six foreigners succeeded in acquiring
the medical practice license (Figure 3).

On the other hand, opening the labour market to the
increasing demand in rich countries has created external
brain drain and shortages of qualified health profession-
als in developing countries. In 1960 to 1975, approxi-
mately 1,500 Thai medical graduates migrated to the USA
in response to the opening of the labour market. Since
very few of them returned, the country thus permanently
lost those physicians. This accounted for 20% of the total
7,500 Thai medical graduates in 1975; in 1965, half of the
new medical graduates also emigrated [23].

The reason behind this massive external migration was
the increased demand for doctors in the USA due to the
Vietnam War and the initiation of publicly subsidized
Medicaid and Medicare. In addition, higher income and
opportunities for further education and training
enhanced the migration. The income of new medical
graduates in Thailand in 1970 was around 2,000–2,500
Baht per month, as compared to 30,000–40,000 Baht per
month in the USA, a 15- to 16-fold difference.

This external brain drain has no relation to international
trade agreements. Without international trade agreements
or commitment to GATS, developed countries can open
or close their health professional labour market according
to their internal demand.

The external brain drain of medical doctors from African
countries is another good example. In Ghana, 65% of new
medical graduates emigrated within 10 years [24]. While
South African doctors migrated to western countries, in
1996 the government imported 300 Cuban doctors to
work in the rural health centres [25]. In England, the first
NHS plan targets the employment of 20,000 more nurses
and midwives in 2004 than in 2000, while the second
plan targets 35,000 additional nurses by 2005 compared
to 2001 [26]. Nurses from English-speaking African coun-
tries, such as South Africa and Zimbabwe, as well as some
Asian countries, such as India and the Philippines, poured
into the UK. Very few Thai nurses joined in this migration.
Opportunities for continuing education and private prac-
tice within the country and inadequate proficiency in for-
eign languages prevent Thai health professionals from
working abroad.

Although health personnel may send remittances back to
their home country, which are a substantial source of for-
eign exchange in some countries, such as the Philippines
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and India, the public sector itself is not directly compen-
sated. If this type of movement increases without an
appropriate regulatory framework, the equity, quality and
efficiency of the domestic health system will suffer. Due to

massive migration of nurses from African countries, an
ethical recruitment code for midwives and nurses was
developed by the International Confederation of Mid-
wives and International Council of Nurses [27-29].

Table 3: Current foreign investment in private hospitals in Thailand

Location/Region Without foreign investment With foreign investment

Number % Total Hospital size (beds)

<50 51–100 101–200 >200

Bangkok 48 77.2 14 1 5 3 5
Central 117 95.90 5 - 2 1 2
Northeast 42 93.33 3 - 3 - -
North 59 96.71 2 - - 1 1
South 36 100.00 - - - - -
Total 302 92.64 24 1 10 5 8

Source: National Statistical Office in Buddhasri, 2003.

Foreign medical practitioners licensed in Thailand, 1946–2003 (Source: Thai Medical Council)Figure 3
Foreign medical practitioners licensed in Thailand, 1946–2003 (Source: Thai Medical Council)
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Countries in the European Community started free move-
ment of all professionals including those in health in
1998. The effects of this agreement on the flow of health
professionals need to be followed closely, and can be a
good lesson for other regional trade blocs.

Mechanisms of Thailand to deal with the international services trade 
and GATS
Thailand has set up a national structure and mechanisms
in preparation for negotiations with WTO. All stakehold-
ers, including related ministries, civil societies, researchers
and the business sector, are involved. In the Ministry of
Public Health itself, a policy-level committee was set up in
2000. Three subcommittees were also set up: one on
TRIPS, one on GATS and the other on SPS and TBT.

In mid-2000, the committee agreed that commitment on
health services should be unbound in all modes of trade
except consumption abroad. There were at least two rea-
sons to support this decision. First, before further commit-
ment to GATS, there is a need to strengthen the supporting
mechanisms to establish and implement adequate
policies and measures. This is to ensure that international
health service trade is not at the expense of national
priorities and the interests of the poor. Furthermore, there
is a need to strike a public-private balance in the wake of
increased commercialization of health services.

In 2002, a meeting among all stakeholders agreed that the
Thai trade negotiators, the Ministry of Commerce, should
try their best to convince developing countries to allow for
portability of their public health insurance. If successful,
this would bring in more foreign patients and might have
serious implications for the Thai health care system. With
the new government policy to support more inflow of for-
eign patients, a Centre to Promote Trade in Health Serv-
ices was set up in the MoPH.

Expert interviews and brainstorming sessions
Inadequate knowledge and skill among local experts
It was found that not many health experts understood and
knew about international trade and WTO in detail. Those
who understand WTO agreements have little knowledge
of the health care system, particularly of HRH. More than
40 experts, who were identified as potential resource per-
sons, were approached, but only 20 agreed to be inter-
viewed. Most of those who declined to be interviewed
explained that they did not have enough understanding
and knowledge of either WTO or HRH. After the interview
and the brainstorming session, many experts admitted
that this research project was a very good learning process
for them.

Outcome of interview and brainstorming session
In summary, interviewees and participants reflected their
views that the implications of international service trade
on HRH components include the following:

HRH planning
• International service trade will create more difficulties
for HRH planning because of the high level of complexity
and dynamics of demand. However, as the size of the
international service trade is still quite small, the HRH
plan still depends more on the size of the internal health
market.

• Foreign health professionals may not enter to any great
extent, due to the Thai-language licensing examination
and cultural barriers.

• Strengthening of the HRH planning and management
capacity is very important for successful response to the
complexity and the dynamics from international service
trade.

Education and training
• Language and culture will be the barriers for foreign
investment in education and training of HRH.

• Investment in quality educational institutions, which is
very capital-intensive, may be a losing proposition in low-
income countries.

• If investment in foreign-owned training institutions
occurs, they may be more popular than domestic ones due
to the greater opportunities for graduates to work domes-
tically and internationally.

Management of HRH
• Internal migration of the health workforce is a bigger
problem than external migration. Language proficiency
and different culture are barriers to both external migra-
tion and the influx of foreign professionals.

• With more international trade in health services, profes-
sional ethics may erode. More malpractice lawsuits can be
envisaged if professional councils are not strong enough.
The rate of malpractice litigation to the Thai Medical
Council has increased sevenfold since 1980, particularly
after the 1997 economic crisis (Figure 4).

• The regulatory capacity of professional councils and pro-
fessional associations should be strengthened. Civil soci-
ety should be involved in controlling, monitoring and
accrediting health professionals.

Other suggestions
• A strong and efficient governance mechanism for the

national health care system is required to cope with the
increasing complexity and dynamics.
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Discussion and recommendations
It is clear from the results of this study that international
service trade can have significant negative implications on
health care systems, particularly HRH. The main implica-
tions include internal and external migration of HRH;
inequitable tiered health care systems and erosion of pro-
fessional ethics, with a wider gap between patients and
health professionals. Some countries, such as Canada, for
example, campaigned for application of Article 1.3 in
GATS to exclude health services from GATS negotiation.
Article 1.3 (b) states that "services" under GATS includes
any service in any sector except services supplied in the
exercise of the government. These countries faced enor-
mous pressure from their trade partners, however [30-32].
Some positive implications include influx of foreign cur-
rencies and capital, better opportunity for professional
training, improving quality of care and access to high
technology equipment. For a developing country like

Thailand to benefit optimally and be protected from the
negative implications of international service trade, the
following recommendations should be seriously
considered:

Capacity building and research study
• There is a need for a research package on health system
and manpower development, and international trade and
health systems. Economists, public health experts, legal
experts and social scientists should be encouraged to work
together in conducting this research. Important research
questions that should be urgently studied are:

❍ The current situation of trade in health services and its
future projection, as well as analysis of the areas of com-
parative advantage;

Rate of medical malpractice cases filed with the Thai Medical Council, 1973–2003 Source: Thai Medical Council)Figure 4
Rate of medical malpractice cases filed with the Thai Medical Council, 1973–2003 Source: Thai Medical Council)
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❍ Implications of international trade in health services on
the health care sector, including on HRH;

❍ Policy recommendations to enhance positive implica-
tions and alleviate negative implications;

❍ Foreign investment in health services;

❍ Capacity of Thailand in investment in health services.

• National capacity of HRH management and research
must be rapidly strengthened.

• Academic institutions should develop training courses
covering international trade issues, especially trade agree-
ments under the WTO and their impact on health systems.

• Countries, WHO and international donors should sup-
port fellowships for manpower development in this area.

Strengthening national mechanisms for trade 
negotiation
• The national intersectoral mechanisms for the develop-
ment of national positions for trade negotiation are a
crucial component. The mechanisms should be continu-
ously strengthened and used.

• The Ministry of Public Health should have a permanent
body responsible for international trade policy and health
systems, with high-calibre technical officers trained in
these areas.

Prevention of future negative impacts
A clear national health system reform policy is essential to
protect the system from negative implications. Health sys-
tem reform should be implemented vigorously, especially
in the areas of development of capacity to supervise and
regulate private facilities, to manage an equitable and effi-
cient health insurance system, in health care system plan-
ning and management, and in HRH development. A
commission on HRH development should be established
with strong secretariat support, preferably under the
National Health Systems Reform Committee. The com-
mission would provide continuous wisdom for strategic
management of HRH.

In principle, further commitments should be considered
only when there are requests from WTO members. Posi-
tive and negative impacts should be seriously considered
in detail before expanding the commitment to GATS,
especially if the commitments are beyond the current
national legislative framework. All stakeholders or
affected agencies should also be consulted.

Encouraging the health service system to benefit 
from free trade in services
• Both the public and private sectors should collabora-
tively prepare a clear proposal focused on expansion of
international services trade in member countries based on
health wisdom such as traditional massage and tradi-
tional medicine. This proposal can be used to negotiate
with other member countries.

• Encouraging public health facilities, particularly those in
rural areas, to take part in providing health services for for-
eigners in order to allow more financial incentives and
reduce repeated internal brain drain.

Conclusion
It is clear that international trade is growing rapidly. Trade
in services is growing faster than trade in goods. Interna-
tional trade in health services is also growing fast, despite
that few countries commit seriously to health services
trade under GATS. The growing international trade in
health services has created several negative implications
for health care systems. It promotes commercialization of
health care and enhances the existing tiered health care
systems. It stimulates external and internal migration of
health workforces, both of which result in increasing ineq-
uity of health care access. It also enhances the erosion of
ethics among health professionals, resulting in an increase
in malpractice litigation. In this increasingly complex and
dynamic situation, developing countries require strong
national mechanisms with adequate capacity to effec-
tively govern their health care systems. This is to ensure
that the poor will not be deprived of access to essential
health services.
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Abstract

A contingent valuation survey of Thai adults revealed that private demand for a hypothetical AIDS vaccine that is safe, has
no side effects, and lasts 10 years, rises with income, the lifetime risk of HIV infection and vaccine efficacy, and declines with
vaccine price and respondent’s age. Demand for both high (95%) and low (50%) efficacy AIDS vaccines is substantial. Nearly
80% of adults would agree to be vaccinated with a free vaccine. Government will have an important role to ensure that those
at highest risk of HIV infection with low incomes have access to the vaccine and to reinforce other safe preventive behavior to
prevent reductions in condom use.
© 2004 Chutima Suraratdecha. Published by Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

As of the end of 2003, about 40 million people
worldwide were estimated to be living with AIDS,
almost all of them prime-aged adults and 95% of
them living in developing countries [1]. Roughly 3
million people died from AIDS in 2003. Preven-
tion programs have been launched in virtually every
country—to provide information, raise condom use,
reduce numbers of sexual partners, promote safe sex
and injecting practices, and to reduce mother-to-child
transmission. Nevertheless, more than 15,000 people

∗ Corresponding author. Present address: International AIDS
Vaccine Initiative, 110 William St., New York, NY 10038, USA.
Tel.: +1 212 847 1099; fax: +1 212 847 1112.
E-mail address: csuraratdecha@iavi.org (C. Suraratdecha).

become newly infected with HIV every day. Despite
the best efforts of scientists, there is still no cure for
AIDS. The advent of highly active antiretroviral ther-
apy (HAART) has reduced the mortality rate among
patients in high-income countries, although it re-
mains costly, suffers from significant implementation
problems (side effects, difficult compliance, and viral
resistance) and cannot eradicate the virus from the
body. A safe, effective and affordable AIDS vaccine
would be a valuable addition to the existing arsenal
of prevention strategies.
Thailand has one of the most severe AIDS epi-

demics in Asia and would benefit significantly from a
preventive AIDS vaccine. The engine of the Thai epi-
demic has been heterosexual spread, primarily through
commercial sex workers (CSW), their clients, and sub-
sequently the clients’ partners and children. In the

0168-8510/$ – see front matter © 2004 Chutima Suraratdecha. Published by Elsevier Ireland Ltd. All rights reserved.
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early 1990s, Thailand launched a national program
to prevent AIDS, with widespread public informa-
tion and a campaign to raise condom use especially
in commercial sex workers to 100% [2,3], which has
had a major impact on the spread of HIV. Neverthe-
less, nearly a million of Thailand’s population of over
60 million have been infected with HIV since the be-
ginning of the epidemic and an estimated 695,000
are living with AIDS [4]. An estimated 29,000 Thais
become newly infected with HIV annually primarily
through heterosexual, intravenous drug use, and ver-
tical (mother-to-child) transmission. In the short run,
reducing the number of new infections further depends
critically on strengthening and extending the outreach
of prevention programs to groups like intravenous drug
users (IDU) and categories of sex workers with low
condom use [5]. In the longer run, a preventive AIDS
vaccine is key to further reducing the number of new
infections [6].
This paper estimates the private demand of Thai

adults for a hypothetical preventive AIDS vaccine.
There were two primary motives for conducting this
research. First, limited knowledge of the potential mar-
ket is thought to be a barrier to private investment for
AIDS vaccine research and development (R&D), par-
ticularly for a vaccine targeting the clades of the virus
most common in developing countries [7]. The pop-
ulation in greatest need of an AIDS vaccine lives in
developing countries, where the epidemic is most se-
vere but the ability to pay is low.
Second, the efficiency and effectiveness of gov-

ernment AIDS vaccination campaigns will depend
critically on private individuals’ perceptions of the
vaccine, their willingness to be vaccinated, and their
ability and willingness to purchase vaccines. Under-
standing individuals’ preferences is important infor-
mation for both: (1) the design of future vaccination
strategies; and (2) the study of volunteer preparedness
in AIDS vaccine trials. Thailand will face this issue
earlier, as it has and continues to play a key role in
large-scale efficacy trials.1 Tangcharoensathien et al.

1 Between 2000 and 2003, VaxGen, a US company, and the
government of Thailand conducted an efficacy trial of a clade B/E
gp120 vaccine (AIDSVAX) administered in seven doses among
2500 IDU in Bangkok and found that there was no statistically
significant difference in HIV incidence between case and control
groups. In 2003, the largest efficacy trial of prime boost combina-

[8] presented estimates of the potential government
demand for a preventive AIDS vaccine in Thailand.
The study assumed that for a vaccine that is 100%
efficacious and that conveys lifelong protection, the
government would target vaccination campaigns to the
highest risk individuals because of the substantial pos-
itive externalities and impact on the overall epidemic.
The authors estimated that the government would
need to purchase 532,000 doses initially and would
require 15,000 doses annually to maintain vaccina-
tion levels for eight target population groups.2 While
a useful start in terms of conceptualizing the govern-
ment response, this and other estimates of potential
public sector demand based on public health “need”
[9,10] assume that individuals offered a vaccine will
agree to be vaccinated. Yet, AIDS is a highly stigma-
tized disease in most countries, so it is unlikely that
everyone would agree to be vaccinated, affecting the
coverage and effectiveness of a vaccination program.
The private demand for an AIDS vaccine has impor-

tant implications for improving the efficiency and ef-
fectiveness of public programs. For individuals at high
risk of infection, the private benefits from an AIDS
vaccine are large—reduced risk of a disease that is
100% fatal and, up to now, incurable. Their proclivity
to independently seek out and purchase an AIDS vac-
cine when it becomes available could reduce the bur-
den of the government in the difficult and costly task
of identifying high-risk groups for vaccination and al-
low programs to focus on ensuring access to those
who cannot pay or on providing other cost-effective
interventions. Of equal concern to government is the
effect of the availability of an AIDS vaccine on risk
behavior in the population. Failure to adhere to safe
behavior once vaccinated with a less than completely

tions of canary pox HIV/E + gp120/E (ALVAC + AIDSVAX) was
launched under the Department of Communicable Disease Con-
trol of the Ministry of Public Health, the Tropical Medicine De-
partment of Mahidol University, and US Armed Forces Research
Institute of Medical Sciences (AFRIMS). The trial will recruit
16,000 HIV-negative volunteers, both male and female, between
20 and 30 years of age.

2 Target population groups were direct (brothel-based) CSW,
indirect (non-brothel-based) CSW, IDU in and out of treatment,
male sexually transmitted disease (STD) patients, transport work-
ers, military conscripts and prisoners. If the unit cost of the vac-
cine were US $15, this would imply an initial public investment
of US$17.5 million, excluding the costs of delivering the vaccine.
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effective vaccine could eliminate or reverse the poten-
tial benefits from a public vaccination program [6].
To date, only two studies have attempted to mea-

sure the private demand for an AIDS vaccine in
developing countries. The first of these, in the city of
Guadalajara, Mexico, used a payment card approach3
to elicit individuals’ willingness to pay (WTP) for
an AIDS vaccine that provided 100% efficacy with
lifetime protection [11]. Guadalajara is one of the
urban centers in Mexico hardest hit by AIDS, with
perhaps as many as 7500 AIDS cases between 1984
and 1999 [11]. Median WTP for a vaccine among 234
uninfected adults age 18–60 recruited from plazas,
shopping malls, and other public places in the four
main districts in Guadalajara was 3000 pesos (US$
316) [11] and about 80% of respondents were willing
to pay a non-zero price (D. Whittington, personal
communication). These results, though not represen-
tative of the population, suggest that there may be
a substantial private market for an AIDS vaccine in
middle income developing countries such as Mexico
(per capita GNP of US$ 3840), even with a much less
severe AIDS epidemic than Thailand (0.3% of adults
infected in Mexico, compared to 1.8% in Thailand).
The second study, of 890 respondents aged 18–55 in
Nairobi and rural Thika, Kenya, used a different pay-
ment card approach4 to ask the respondent the most
was that he/she would be willing to pay for a vaccine
for him/herself [12]. HIV infection levels in these
study areas were high—34% of pregnant women
in Thika and 16% in Nairobi were HIV positive.

3 The authors showed respondents a list of prices for a hypo-
thetical AIDS vaccine, ranging from very low prices (US$ 0) to
very high prices (US$ 8898 or 100,000 pesos), and asked them
two questions: (1) the highest price on the list that they were
absolutely certain that they would pay for the AIDS vaccine (a
lower bound); and (2) the lowest price that they were absolutely
sure they would not pay for the vaccine (an upper bound).

4 The respondents were asked to select 1 of 36 cards (with
different prices ranging from US$ 0 to US$ 360 (Ksh 25,000))
that indicated the highest vaccine price they would be willing to
pay for. The interviewer then picked up the card with the next
higher value and asked the respondent whether he/she would be
willing to pay this higher amount. If the answer is no, the bidding
process stopped. If respondents were willing to pay, the interviewer
chose card with the next higher price and asked for respondent’s
willingness to pay again. If the person said yes, the highest price
was recorded as his/her WTP. If the answer is no, the next lower
price was the WTP.

Sixty-eight and sixty-four percent of respondents
were willing to be vaccinated with 100 and 50% ef-
fectiveness vaccine, respectively. Of the people who
would agree to be vaccinated, 21% of respondents
were unwilling to pay at any price while more than a
fifth were willing to pay more than US$ 7 per vaccine.
Private demand did not respond to vaccine efficacy.
In this study, the private demand for a hypothetical

preventive AIDS vaccine in Thailand is estimated
based on the results of a population-based survey of
2524 Thai adults aged 18–60. The hypothetical AIDS
vaccine was described to survey respondents as safe,
with no side effects, conveying 10 years of protection
from HIV infection, and with an efficacy of either
50 or 95%. The vaccine would convey no benefit to
people already infected with HIV.5 The next section
describes the survey and methodology used. This is
followed by a presentation of the descriptive and mul-
tivariate results on: (a) the demand for a vaccine of dif-
ferent levels of efficacy and at different prices; (b) the
willingness to be vaccinated with a free vaccine; and
(c) the likely impact of vaccination on condom use.
The study concludes by discussing the significance
of these results for Thailand and developing countries
more generally, in terms of the private market for an
AIDS vaccine and public sector vaccination strategies.

2. Methods

2.1. Sample and data sources

The household sample for this study was selected
from among households previously interviewed by the
2000 Socioeconomic Survey (SES) of Thailand, con-
ducted by the National Statistical Office (NSO) from
February 2000 to January 2001 in some 30,000 house-
holds in all 76 provinces of the Kingdom. The SES col-
lects detailed household income and expenditure, plus
a few summary variables on members of the house-
hold and the household head. The SES sampling frame
covers private, non-institutional households residing

5 Vaccines are also under development that would reduce the
infectiousness and the rate of disease progression in vaccinated
HIV-infected individuals. However, this study assesses demand
for a vaccine that would prevent primary HIV infection among
HIV-negative adults.
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Table 1
Distribution of sample provinces by HIV prevalence and estimated number of households and individuals

Region Province 1999 HIV prevalence
among women at
antenatal clinics (%)

Number of households Individuals

Selecteda Interviewed
(response rate)b

Selected Interviewed
(response rate)

Low HIV prevalence (<1%)
Central Nakhon Sawan 0.57 85 80 (94.1%) 189 161 (85.2%)
Northeast Kalasin 0.37 109 99 (90.8%) 251 213 (84.9%)

Middle HIV prevalence (1–2.99%)
North Chiang Mai 2.12 160 149 (93.1%) 334 297 (88.9%)
Northeast Khon Kaen 1.28 157 138 (87.9%) 342 286 (83.6%)
South Nakhon Si Thammarat 1.99 133 131 (98.5%) 299 282 (94.3%)
Bangkok Bangkok 2.3 541 411 (76.0%) 1322 811 (61.3%)

High HIV prevalence (≥3%)
South Phangnga 5.79 69 66 (95.7%) 152 143 (94.1%)
North Phayao 4.55 90 89 (98.9%) 179 173 (96.6%)
Central Ang Thong 4.11 79 72 (91.1%) 179 158 (88.3%)

Total 1423 1235 (86.8%) 3247 2524 (77.7%)
Total (w/o Bangkok) 882 824 (93.4%) 1925 1713 (89.0%)
a The number of households interviewed by the SES teams and that had household members 18–60.
b The number of households in which at least one household member 18–60 was interviewed.

permanently in municipal areas and non-municipal ar-
eas (sanitary districts and villages).6
The current study attempted to interview all adults

aged 18–607 in 1423 households interviewed by
the SES in eight provinces and Bangkok during the
months of July–October 2000. The provinces were
selected to assure geographic variation and variation
in HIV infection rates: two adjacent provinces with
different HIV infection levels were selected in each

6 The SES uses a sample stratified at two stages. The pri-
mary sampling units (PSU) in municipal areas are blocks and in
non-municipal areas are villages. The PSUs are selected separately
and independently in each municipal and non-municipal area by
using probability proportional to the total number of households in
that block or village. The secondary sampling unit is households,
which are randomly selected from a list of private households in
every sampled block/village of the NSO sampling frame. A sys-
tematically random sample of 15, 9, and 7 private households
is then selected from each of sample blocks, sample villages in
sanitary districts, and sample villages, respectively.

7 Adults aged 18–60 were interviewed because they represent
the sexually active population most likely to benefit from a pre-
ventive AIDS vaccine and they have the purchasing power and
independence to make decisions on purchase of a vaccine for
themselves. Another section of the questionnaire—not analyzed
here—also enquired about purchase of vaccines for children.

of four geographic regions. The ninth area selected
was Bangkok, the capital and major metropolitan area
in Thailand. The selected provinces, their characteris-
tics, and the size of the intended and actual samples
are in Table 1. The total population of the selected
provinces represents roughly one-sixth of the popu-
lation of Thailand.8 HIV prevalence among pregnant
women in these provinces in 1999 ranged from less
than 1% to more than 5% [14]. By re-interviewing
the same households as the SES, the research team
was able to link the results from the vaccine demand
survey to the measures of household assets, consump-
tion expenditure, and other variables collected by the
SES in the same households.

2.2. Elicitation of vaccine demand

The survey elicited private demand—the will-
ingness to purchase an AIDS vaccine for one-

8 The sample is representative of these eight provinces and
Bangkok, but not necessarily representative of the entire country.
In particular, nearly a third of respondents to this survey (32.1%)
were from Bangkok, while only 15% of adults 18–60 nationally
live in Bangkok [13].



C. Suraratdecha et al. / Health Policy 71 (2005) 271–287 275

self at a pre-determined price—for a hypothet-
ical preventive AIDS vaccine using contingent
valuation methods (CVM) [15–19], labeled as
such because the respondent is asked to state his
or her preferences in a hypothetical situation or
market.
The elicitation method followed three steps. In the

first step, the interviewer reminded the respondent that
AIDS is a fatal disease and provided information on:
(a) the ways that AIDS is transmitted, using a lami-
nated chart with pictures demonstrating each mode of
transmission in Thailand; and (b) the ways to prevent
HIV. This was important to clear up any misconcep-
tion that the respondents might have had about AIDS
and to remind him/her of the ways of preventing HIV
absent a vaccine.
In the second step, the interviewer described the

key characteristics of the hypothetical AIDS vaccine
and demonstrated the concept of vaccine efficacy. The
hypothetical vaccine was described as safe, having no
side effects, effective for 10 years, of a predetermined
efficacy (either 50 or 95%) and providing no protec-
tion to those already infected with HIV. This list of
vaccine characteristics was printed on a laminated card
and left in front of the respondent. Vaccine efficacy
was demonstrated using a plastic tray, more than 100
small rubber figures, and a pliable plastic loop. The
interviewer first scattered 105 of the rubber figures,
each representing an individual, on a tray in front of
the respondent. She then removed five dolls and placed
them outside the tray, explaining that the 100 individ-
uals in the tray were vaccinated and those not in the
tray were not. The interviewer then separated the fig-
ures in the tray into two groups. When demonstrat-
ing 50% efficacy, she separated them into two equal
groups and placed the plastic ring around one of the
groups. The 50 within the ring received the vaccine
and were protected from HIV, while the 50 outside
the ring and in the tray received the vaccine but were
not protected: they had the same probability of be-
coming infected as they had before vaccination (those
five dolls outside the tray). In demonstrating 95% effi-
cacy, 95 figures were encircled by the plastic ring and
5 were outside the ring and in the tray. The complete
description of the vaccine scenario and demonstration
are in Appendix A.
Respondents’ understanding of the demonstration

of vaccine efficacy was tested by asking them to

identify: (a) the persons vaccinated (the 100 figures
in the tray); (b) those vaccinated and protected (the
50 or 95 figures in the tray, inside the plastic ring);
and (c) the number vaccinated but not protected (the
50 or 5 individuals outside of the ring, but in the
tray). If the respondent failed to answer all three
‘check’ questions correctly, the demonstration was
repeated and the check questions were asked again.
No more than two demonstrations were performed
and all respondents continued with the question-
naire, even if they failed the second set of check
questions.
In the third and final step, each respondent was

asked to suppose that the hypothetical vaccine would
be available in limited supply, that those who wanted
a vaccine would have to pay for it out of their in-
come, that it would be available at a specified price,
and that health insurance would not pay for the vac-
cine. The respondent was also informed that not
everyone would probably want such a vaccine—some
would and some would not. This was done to reduce
the likelihood that the respondent would agree to
purchase the vaccine to please the interviewer. The
respondent was then asked, “Suppose the price of
the AIDS vaccine were [pre-assigned price]. Would
you be willing and able to pay for the vaccine for
yourself?” An efficacy of either 50 or 95% and one
of eleven prices (from 200 to 60,000 Baht, or US$
5 to US$ 1500) were printed on the questionnaires
(a total of 22 different versions of the questionnaire),
which were randomly assigned to each household. All
individuals in the same household received the same
efficacy-price scenario. The interviewers recorded
responses of “yes”, “yes, if I had the money”, “no”,
and “don’t know/not sure”.9 The dependent variable
that measures the demand in this study equals one if
the respondent replied “yes”; in the other three cases,
it is set to zero. Respondents who said they were un-
willing and unable to purchase a vaccine were asked
whether they would agree to be vaccinated if the
vaccine were free of charge. It has been assumed in
this analysis that those who were willing to purchase
the vaccine would agree to be vaccinated with a free
vaccine.

9 There were additional questions eliciting the respondent’s
willingness to pay and the household demand for an AIDS vaccine,
but these are not analyzed here.
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2.3. Demand model

The individual demand for an AIDS vaccine is
assumed to derive from the demand for health. We
posited that the respondent would be willing to pur-
chase an AIDS vaccine if it maximized his/her utility
relative to the alternative, no vaccine, where util-
ity is defined over health and other consumption
goods. His/her indirect utility is a function of rele-
vant prices (the vaccine and alternatives, including
their characteristics), household income, and tastes,
conditioned on objective measures of the likelihood
of becoming infected with HIV and the respondent’s
understanding of the consequences of HIV and of
the vaccine. Consequently, the dependent variable
in this study is a measure of the respondent’s de-
mand, i.e., whether or not the respondent was will-
ing and able to purchase the described vaccine for
him/herself if it were available at a predetermined
price. The demand for the AIDS vaccine is stipu-
lated to be a function of the following explanatory
variables:

Vaccine price and efficacy: We anticipated that de-
mand will decline with price but will be higher
for a more effective vaccine, controlling for
price.

Demographic characteristics: We included age,
gender, and education to proxy for tastes. These
were all measured by dichotomous variables for
female gender, different age groups, and different
levels of completed education. The comparison
groups for these variables were male respon-
dents, those aged 18–19, and those with no for-
mal education, respectively. We had no priors on
the effect of gender and age on demand, but to
the extent that age is also a proxy for the risk of
exposure to HIV, we expected demand to decline
with age.

Household ability to pay: This variable was proxied
by monthly household consumption expenditure
per capita and expressed in logarithmic form.
If an AIDS vaccine is a ‘normal’ good, then
controlling for price we expected that demand
would rise with this proxy for income. In addi-
tion, variables measuring household ownership
of durable goods (air conditioner, car, motor-
bike) and housing characteristics (construction

material, piped water, private flush toilet, num-
ber of rooms, phone hookup) were included
as controls for household wealth and ability to
pay.

The respondent’s risk of HIV infection: This variable
was captured by a set of dichotomous variables
measuring different levels of the respondent’s
subjective assessment of his/her lifetime risk of
becoming infected with HIV. Respondents with
any positive risk (small or large) or who did not
know what their lifetime risk was were compared
with those who claimed that they had “no risk”
of lifetime infection. This was used instead of in-
dicators of personal behavior because it includes
risk both due to the respondent’s own behavior
and risk of exposure from interaction with oth-
ers (such as boyfriends and spouses, or by blood
transfusion).

Knowledge of HIV and alternative prevention mea-
sures: Because the overwhelming majority of
respondents were familiar with the major modes
of HIV transmission, two sets of variables that
showed some variation were used as proxies for
the respondent’s personal knowledge of AIDS:
(1) a set of dichotomous variables indicating
whether the respondent believes that there is a
cure for AIDS or is unsure whether a cure exists;
and (2) a dichotomous variable equal to one if
the respondent personally knows someone with
AIDS. The comparison groups for these vari-
ables were those that understood that there was
no cure for AIDS (about 85% of the sample)
and those who do not know anyone with AIDS
(about 40% of the sample), respectively. We an-
ticipated that demand will be lower among those
who believed that there is a cure for AIDS and
higher among those who knew someone with
AIDS. This knowledge variable is likely to in-
fluence the respondent’s understanding of the
consequences of AIDS infection and the costs of
prevention alternatives.

Finally, variables reflecting respondents’ compre-
hension of the vaccine demonstration and region of
residence were included. The regional variables were
not easily interpreted as a regional effect, as they pick
up all other variation that occurred at a regional level
(such as in prices, climate, HIV infection, and the rel-
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ative performance of regionally defined field teams)
and that were not picked up by controls for wealth and
other factors already in the regression.

3. Results

3.1. Characteristics of respondents

A total of 3247 individuals age 18–60 were listed on
the household roster of the SES in the nine surveyed
provinces. Of these, 2524 (77.7%) were successfully
interviewed between October 2000 and February
2001. The response rate for individuals was 61% for
Bangkok and 89% for the other eight provinces; at
least one person was interviewed from 86.8% of the
households in the original sample (76% for Bangkok,
93% elsewhere). Overall, the response rate was sig-
nificantly lower among men, individuals from the
highest consumption quintile, those living in urban
areas and those living in Bangkok, the northeast, and
central regions (compared to the south). Only 3.4%
(110 individuals) of the SES sample of adults re-
fused to participate. Table 1 shows the distribution of
households and individuals by region, province, and
HIV prevalence among women attending antenatal
clinics. A third of all of the households were from
Bangkok.
Among the respondents who were successfully

interviewed, 56% were female (Table 2). More than
a quarter each were under 30 (27%), 30–39 (28%),
and 40–49 (27%), leaving 18% in the oldest group,
from 50 to 60. Most respondents (54%) had com-
pleted some amount of primary schooling (Table 3).
Forty-four percent had more than primary schooling
and only 2% had no formal schooling. Women rep-
resented more than half of all respondents with no

Table 2
Distribution of respondents by age and gender

Gender Age group

18–29 30–39 40–49 50–60 Total

Male 319 298 288 197 1102 (43.6)
Female 373 405 387 257 1422 (56.4)

Total (%) 692
(27.4)

703
(27.9)

675
(26.8)

454
(17.9)

2524
(100.0)

schooling and primary schooling, but also the majority
of those with university and vocational education.10

3.2. Knowledge of AIDS

Almost all respondents (99.8%) had heard of AIDS.
When prompted on the knowledge of AIDS trans-
mission routes, knowledge was high for unprotected
sex (97.3%), needle sharing (97.9%), blood transfu-
sion (95.8%), and birth to an infected mother (91.2%).
However, only 75.4% were aware that HIV could be
transmitted via breastfeeding. About 5% of the respon-
dents thought that AIDS could be cured; 33.6% did
not believe or were unsure whether someone who ap-
peared healthy could be infected with HIV. Forty-three
percent reported personally knowing someone infected
with AIDS (range from 1 to 100 persons). Of those
knowing someone with AIDS, 96% reported that some
of those they knew had already died.

3.3. Self-assessment of lifetime risk of HIV infection

Regarding the perception of personal HIV risk,
43.9% of respondents felt that they had some lifetime
risk of getting HIV; 1.1% reported having a large
chance of AIDS risk; and 0.2% knew they were al-
ready infected. Nearly half (49%) reported that “it is
impossible for them to get infected with AIDS”.

3.4. Understanding of vaccine efficacy

Three-quarters of respondents correctly answered
the three questions checking understanding of vac-
cine efficacy following the first demonstration and
the cumulative percent that passed the check ques-
tions following a second demonstration was 90.5%.
Comprehension was significantly related to both ed-
ucation and income: 96% of those with secondary
education passed the check questions, compared with
an 86% pass rate for those with primary and 61%

10 Compared with our sample of eight provinces and Bangkok,
the national population of 18–60-year-olds is less female (53%) and
slightly younger (30% under 30 and 41% 40 and older, compared to
27 and 45%, respectively, in the sample). The national population
of 18–60-year-olds has a smaller share with no schooling (0.01%
compared to 2% in the sample) and with university education (9%
compared to 16% in the sample) and more with primary (66%,
compared to 54% in the sample) [13].
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Table 3
Distribution of respondents by gender and completed schooling

Gender Highest level of schooling completed

None Lower primary Upper primary Lower secondary Upper secondary University Vocational Total

Male 7 (14.3) 356 (39.1) 207 (45.4) 138 (52.1) 91 (54.5) 169 (42.8) 134 (47.7) 1102
Female 42 (85.7) 555 (60.9) 249 (54.6) 127 (47.9) 76 (45.5) 226 (57.2) 147 (52.3) 1422

Total 49 (100.0) 911 (100.0) 456 (100.0) 265 (100.0) 167 (100.0) 395 (100.0) 281 (100.0) 2524
Percent 1.9 36.1 18.1 10.5 6.6 15.7 11.1

pass rate for those with no schooling. Among the
highest consumption/capita quintile, the pass rate was
97%, compared to 86% among the lowest quintile.
A slightly higher share of respondents understood
the demonstration of 50% efficacy (91.5%) than 95%
efficacy (89.5%) (P = 0.090).

3.5. The demand for an AIDS vaccine

Randomization of the two efficacy levels and 11
prices across the households resulted in a sample of
between 97 and 131 respondents for each vaccine
efficacy-price combination (Table 4). Six percent said
that they would purchase the vaccine “if they had the
money”, 62% said that they would not buy the vaccine

Table 4
Percent of respondents willing and able to purchase an AIDS vac-
cine, by price and vaccine effectiveness (n = number of respon-
dents; N = number of households)

Price (Baht) Percent purchasing a vaccine

50% efficacy (n; N) 95% efficacy (n; N)

200 65.1 (126; 56) 64.3 (126; 57)
500 52.6 (114; 56) 61.1 (126; 56)
1000 41.0 (100; 53) 54.1 (122; 57)
3000 30.9 (97; 54) 40.8 (120; 60)
5000 22.4 (107; 54) 26.6 (109; 57)
7500 17.0 (112; 57) 25.4 (114; 54)
10000 18.8 (112; 51) 26.6 (109; 56)
15000 19.1 (115; 58) 14.5 (131; 58)
20000 14.9 (121; 57) 14.9 (107; 55)
40000 6.2 (129; 59) 9.8 (102; 53)
60000 6.5 (108; 57) 12.0 (117; 60)

Total 26.8 (1241; 612) 32.7 (1283; 623)

Equivalent prices in US$ are $5, $12.50, $25, $75, $125, $188,
$250, $375, $500, $1000, and $1500. Difference in demand by
vaccine efficacy (total) is statistically significant (χ2(1) = 10.5247,
P = 0.001).

and 2% did not know whether they would buy it. In
general, the demand for an AIDS vaccine declined
with price from nearly two-thirds of respondents at a
price of 200 Baht ($5) to 15% or less at a price of
20,000 Baht ($500) or higher. Demand generally de-
clined monotonically with price and was lower for a
50% effective vaccine at any given price.
To control for clustering of respondents in house-

holds and to examine the determinants of individual
demand, a probit model of the demand for an AIDS
vaccine was estimated. Forty respondents who said
that the vaccine was not safe and/or were HIV infected,
were regarded as “scenario rejecters” and dropped
from the regression. The dependent variable was a di-
chotomous variable, which equaled one if the respon-
dent was able and willing to purchase the vaccine for
him/herself at the assigned price, and zero otherwise.
Variable definitions and descriptive statistics are in

Appendix B. Probit results are shown in the first col-
umn of Table 5 for the pooled sample of all respon-
dents, regardless of the level of vaccine efficacy, and
separately in columns 2 and 3 for those offered a 50
or 95% effective vaccine. The probit coefficients have
been transformed into marginal changes in the proba-
bility of purchasing the vaccine for a one-unit change
in the explanatory variable, evaluated at the mean of
all explanatory variables. For dichotomous explana-
tory variables, the comparison is the evaluation of the
dependent variable when the explanatory variable is
set equal to one, compared with the value when set
equal to zero. Coefficients for household asset vari-
ables and regions have been suppressed to conserve
space,11 with a joint test of assets and regions pre-
sented at the bottom of the table.

11 The full set of regression results is available from the authors
on request.
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Table 5
Probit of the demand for an AIDS vaccine

Variable Both 50% effective 95% effective

dp/dx T dp/dx T dp/dx T

Vaccine characteristics
Price (log) −0.110 18.43 −0.102 17.41 −0.116 15.42
95% efficacy 0.057 2.50

Demographic
Female −0.021 2.10 −0.047 1.98 0.005 0.26
Married −0.043 1.98 −0.069 1.74 −0.022 0.65
Age 20–24 0.140 3.22 0.041 0.73 0.227 2.59
Age 25–29 0.049 1.32 −0.080 1.05 0.179 2.63
Age 30–34 0.097 2.06 0.046 0.51 0.140 1.40
Age 35–39 0.019 0.29 −0.007 0.09 0.021 0.20
Age 40–44 0.018 0.33 −0.031 0.38 0.053 0.53
Age 45–49 −0.007 0.12 −0.100 1.20 0.081 0.80
Age 50+ −0.062 1.13 −0.086 1.20 0.044 0.53
Primary 0.084 1.03 0.084 0.66 0.085 0.78
Secondary 0.064 0.75 0.079 0.57 0.034 0.34
University 0.106 1.15 0.101 0.62 0.089 0.75
Vocational 0.085 0.92 0.043 0.27 0.101 0.84

Economic
Household consumption 0.067 3.43 0.026 1.01 0.105 4.67

Personal risk
Any risk 0.082 3.51 0.072 1.86 0.090 3.47
Don’t know risk 0.092 2.22 0.015 0.44 0.172 2.48

Knowledge
AIDS is curable 0.024 0.59 −0.011 0.19 0.059 1.13
Don’t know if curable 0.021 0.50 0.017 0.24 0.027 0.71
Know someone with AIDS 0.061 2.95 0.061 2.89 0.062 1.50
Understood demonstration 0.071 1.60 0.056 1.03 0.089 1.90

Pseudo R2 0.1874 0.1911 0.2009
Observed P 0.302 0.272 0.331
Predicted P 0.266 0.232 0.295
Sample size 2484 1221 1263

Joint tests (P)
Age 0.0000 0.0000 0.0000
Education 0.4645 0.3015 0.0170
Assets 0.4433 0.0000 0.6520
Regions 0.0102 0.3377 0.0007
Self-assessed risk 0.0001 0.1676 0.0002

Note. Also in the regressions but not shown is a set of household assets (air conditioning, car, phone, housing materials, flush toilet, number
of rooms) and location (region and urban residence). These coefficients are not shown to conserve space and are available from the authors
on request. Reported T-statistics reflect the significance of the underlying probit coefficient, not the marginal effect, which is computed at
the mean of all variables. All standard errors were corrected to account for correlations across members of the same household.

Looking first at the column of pooled results of all
respondents, the demand for a 95% effective vaccine
is nearly 6 percentage points higher compared to a
50% effective vaccine. While this result is statistically

significant, it is not a large difference, indicating that
respondents value a partially effective vaccine almost
as much as a highly effective one. As expected, de-
mand declines with higher prices and rises with higher
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consumption/capita. Demand is significantly greater
among those who believe they have any lifetime risk
of becoming infected with HIV, who are not sure of
their risk, or who personally have known someone
with AIDS.
Once price, income, and risk are controlled for,

other demographic variables have limited relation
with demand. Women are less likely than men to pay
for an AIDS vaccine, and demand is highest among
those in their early 20s and lowest among those over
50, compared with young people under 20. Mar-
ried respondents have lower demand, as might be
expected. Those who understood the demonstration
had higher demand, but this result is not statistically
significant.
Looking to the separate regressions for vaccines of

different efficacies, demand declines with increased
price for both vaccines but only a 95% effective vac-
cine is a ‘normal’ good, in the sense that demand
significantly rises with the income proxy. Respon-
dents with any self-assessed risk of HIV infection
have higher demand for a 95% effective vaccine
only. Knowing someone with AIDS raises demand
for a 50% effective vaccine, while those who un-
derstood the demonstration have higher demand
than those that did not only for a 95% effective
vaccine.
The predicted proportion of respondents, who

would buy an AIDS vaccine evaluated over the price
range from US$ 5 to US$ 250 and by vaccine efficacy,
as calculated from the probit in Table 5, is presented
in Fig. 1.

Fig. 1. Predicted proportion of Thai adults 18–60 who would purchase an AIDS vaccine, according to price and vaccine efficacy.

3.6. Reasons for purchasing the vaccine

The respondents who said that they would purchase
the vaccine (1633) were asked why. “It’s a good pre-
caution to take” was cited by the greatest number of
responses (72.1%), followed by “the vaccine benefits
me” (12.3%), “the vaccine is not expensive” (11.8%),
“I think I’m at risk” (3.3%), and “other” (0.5%). On the
other hand, the most commonly cited reason among
those who were not willing to purchase the vaccine
(879) was “I think I’m not at risk” (69.7%), followed
by “have no money” (13.2%), “vaccine has no bene-
fit to me” (10.8%), “not effective” (3.3%), and small
numbers on other reasons.

3.7. Willingness to be vaccinated (WTV)

Seventy-eight percent of respondents would be able
and willing to purchase the vaccine at some non-zero
price or would agree to be vaccinated if the vaccine
were offered free. Among respondents not willing to
be vaccinated, 78.8% reported that they believed they
were not at risk of HIV infection. Table 6 presents the
results of a maximum likelihood probit of the prob-
ability that the respondent is willing to accept a free
vaccine. The probit coefficients have been transformed
into marginal effects, evaluated at the mean of all ex-
planatory variables.
The first column pools the responses for the two

vaccine efficacies and includes a dummy variable
for the 95% effective vaccine. The willingness to be
vaccinated is about 5 percentage points higher for a
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Table 6
Probit of the probability of accepting a free AIDS vaccine

Variable Both 50% effective 95% effective

dp/dx T dp/dx T dp/dx T

Vaccine
characteristics
Price (log) 0.001 0.13 −0.002 0.31 0.004 0.81
95% efficacy 0.047 2.61

Demographic
Female 0.037 2.96 0.003 0.12 0.067 4.02
Married −0.005 0.25 −0.022 0.56 0.008 0.32
Age 20–24 0.034 0.61 −0.006 0.06 0.091 1.86
Age 25–29 −0.068 1.25 −0.100 1.04 −0.035 0.53
Age 30–34 −0.093 1.56 −0.099 1.17 −0.079 1.18
Age 35–39 −0.116 1.99 −0.096 1.18 −0.128 2.00
Age 40–44 −0.130 2.08 −0.130 1.37 −0.134 2.00
Age 45–49 −0.187 2.45 −0.179 1.61 −0.186 3.24
Age 50+ −0.249 3.67 −0.246 2.29 −0.247 4.35
Primary −0.145 1.91 −0.166 1.93 −0.127 1.26
Secondary −0.239 2.35 −0.294 2.49 −0.190 1.40
University −0.191 1.94 −0.245 2.02 −0.159 1.28
Vocational −0.170 1.81 −0.256 1.81 −0.103 0.81

Economic
Ln HH
consumption/
capita

−0.011 0.51 −0.009 0.30 −0.011 0.36

Personal risk
Any risk 0.135 5.80 0.142 5.57 0.123 4.08
Don’t know risk 0.081 1.99 0.079 1.32 0.080 2.67

Knowledge
AIDS curable 0.053 1.19 0.046 0.63 0.052 1.24
Don’t know if
curable

−0.018 0.84 −0.052 1.58 0.026 1.01

Know someone
with AIDS

0.023 1.13 0.0002 0.01 0.038 1.34

Understood
demonstration

0.083 4.31 0.115 2.58 0.058 1.84

Pseudo R2 0.0891 0.0812 0.1205
Observed P 0.792 0.772 0.811
Predicted P 0.815 0.791 0.845
Sample size 2472 1215 1257

Joint tests (P)
Age 0.0000 0.0064 0.0000
Education 0.0568 0.0582 0.5229
Assets 0.0000 0.0000 0.0000
Regions 0.0206 0.1024 0.0046
Self-assessed
risk

0.0000 0.0000 0.0002

Note. Also in the regression but not shown were a set of household assets
(air conditioning, car, phone, housing materials, flush toilet, number of
rooms) and location (region and urban residence). These coefficients are
not shown to conserve space and are available from the authors on request.
T-statistics reflect the significance of the underlying probit coefficient, not
the marginal effect, which is computed at the mean of all variables. All
standard errors were corrected to account for correlations across members
of the same household.

95% effective vaccine evaluated at the mean of all
explanatory variables, compared with a 50% effective
vaccine, and vaccine efficacy is highly statistically
significant. Neither household resources (consump-
tion per capita), nor the price have any influence on
the WTV with a free vaccine—nor should they. This
indicates that respondents understood the concept that
the vaccine would be available regardless of ability to
pay, as the researchers intended, and that the vaccine
would truly be available at a zero price (despite prior
price discussions).
While women were less likely to purchase an AIDS

vaccine, they were more likely to be willing to be
vaccinated with a free vaccine than were men. Other
factors raising the willingness to be vaccinated are age,
education, self-assessed lifetime risk of HIV infection,
and understanding the vaccine efficacy demonstration.
Personal knowledge of someone with AIDS, and the
belief that there might be a cure have no effect on
WTV, contrary to expectations.
The second and third columns of Table 6 present

separate results for WTV by vaccine efficacy. The
results are largely similar to those for the pooled data
with a few exceptions. Women have significantly
higher WTV for a 95% vaccine than do men, but
equal WTV as men for a 50% effective vaccine. The
WTV for a 50% vaccine is more nearly equal across
age groups, while for a 95% effective vaccine WTV
is highest among younger people. Respondents of all
education levels are equally likely to be willing to
be vaccinated with a high-efficacy AIDS vaccine. Fi-
nally, respondents who understood the 50% efficacy
demonstration had an 11% higher WTV than those
who did not, while those who understood the 95% ef-
ficacy demonstration had WTV that was 6 percentage
points higher. The variation explained by the explana-
tory variables for the 95% effective vaccine (pseudo
R2 = 0.1205) is greater than for the 50% effective
vaccine (pseudo R2 = 0.0812).

3.8. Impact on condom use

At the end of the survey, respondents were asked, “If
you were vaccinated with this vaccine that is (50/95)
percent effective, do you think you would use con-
doms to prevent AIDS when you have sexual relations
with other(s), who is (are) not your spouse?” Roughly
91% of those who reported that they would agree to
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Table 7
Intent to continue condom use among respondents who would
agree to be vaccinated and had non-spousal partners

Would recipient use
condoms with partners
who are not a spouse?

50% effective
vaccine

95% effective
vaccine

Yes 94.5 86.3
No 4.4 7.5
Don’t know 1.1 6.3
Number of respondents 91 80

Note. The difference in the percentage who would use con-
doms among those accepting a 50% vs. 95% effective vaccine is
(marginally) statistically significant at P = 0.064.

be vaccinated and who also had non-spousal sexual
partners stated that if vaccinated they would continue
to use condoms to prevent AIDS when having sexual
relations with others, but this varied according to vac-
cine efficacy—nearly 95% would continue condom
use if vaccinated with a 50% effective vaccine, but
only 86% if vaccinated with a 95% effective vaccine
(Table 7, P = 0.064). More respondents would not
use condoms at all or were not sure if they would use
condoms if vaccinated with a high-efficacy vaccine,
compared with one of low efficacy. These results are
additional evidence that respondents did grasp the in-
creased risk of infection with a low-efficacy vaccine
and are aware that a potential benefit of the vaccine
is reduced need for condoms.

4. Discussion and conclusions

This study demonstrated that the concept of vaccine
efficacy can be successfully conveyed with the proper
tools. However, there were nonetheless large differ-
entials in the ability to understand vaccine efficacy
by level of education, suggesting that the high com-
prehension in Thailand is partly due to high average
levels of education. Indeed, a recent contingent valu-
ation (CV) survey of AIDS vaccine demand that used
identical efficacy demonstration methods to this sur-
vey found much lower overall comprehension among
adults in Uganda (60%, compared with 90.5% in Thai-
land) in a population with considerably less education
[20]. Thai respondents also had slightly greater diffi-
culty understanding the concept of 95% efficacy than
50% efficacy. An important caveat to these conclusions
is that the study used a definition of efficacy that was
relatively easy to explain—that among a population

of those vaccinated, some will be fully protected and
some will be completely unprotected. It might have
been considerably more difficult to explain efficacy in
an alternative way, in which everyone vaccinated has
50 or 95% protection.
The demand for a low-efficacy vaccine was signif-

icantly less than for a high-efficacy vaccine, on aver-
age, but still substantial. This is most likely related to
the very high awareness of AIDS in Thailand and the
large percentage of the population (over 40%) who
know someone with AIDS, as is often the case in coun-
tries with longstanding and severe AIDS epidemics.
Both the previously mentioned CV study in Uganda
and one among high-risk groups in Thailand (CSW
and IDU) using identical techniques developed by this
study, suggest that in populations with a more severe
AIDS epidemic the demand for high- and low-efficacy
vaccines may be equally high [20,21]. In a similar
vein, overall demand and the difference in demand
between high- and low-efficacy vaccines might have
been quite different in a country with a younger epi-
demic in which AIDS awareness is lower, the popula-
tion knows few people with AIDS, and where stigma
against those with HIV or who exhibit high-risk be-
havior may be even greater. The observed levels of
vaccine demand in this study are conditioned on pub-
lic perceptions of the consequences of HIV infection,
which are influenced by the availability of treatment.
To the extent that improved access to treatment extends
the lives and improves the health of AIDS patients
(real or perceived), reducing those consequences, the
private demand for an AIDS vaccine (and for other
preventive measures) may decline.
The demand for an AIDS vaccine is significantly

higher (at any price and if free) among those with
greater perceived risk of infection. These results sug-
gest that individuals at higher risk of HIV infection
will be more likely to seek an AIDS vaccine when it
becomes available—a kind of ‘self-targeting’ of those
in greatest need of vaccination. These are the individ-
uals for whom the private benefits are great and, to
the extent that they may be engaging in risk behav-
ior, the positive externalities from vaccination are also
greatest for the rest of the population.
Since the demand for an AIDS vaccine is influenced

by both vaccine price and income levels, high prices
and low ability to pay could limit access of those at
highest risk. In that case and if the vaccine is too ex-
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pensive to be offered for free, government will have
an important role to play in ensuring that the vaccine
is available to high-risk individuals with low income,
while making sure the vaccine is available on the mar-
ket to those who can afford it, satisfying both equity
and efficiency objectives and achieving high benefits
to the whole population.
One of the important concerns of policymakers

about the introduction of a less than fully effective
AIDS vaccine is the potential impact such a vac-
cine might have on sexual behavior and condom use.
Particularly in Thailand, where there is evidence of
widespread and almost universal condom use in com-
mercial sex and where the percent of men using sex
workers has dropped by perhaps half [5], any drop in
condom use or increase in use of commercial sex asso-
ciated with AIDS vaccine immunization (among those
vaccinated or those not) could negate or even reverse
the impact of the vaccine in reducing transmission
[4,6]. The study indicates that some recipients of an
AIDS vaccine would reduce other preventive behav-
iors, especially if vaccinated with a highly effective
vaccine. This reinforces the point that the introduc-
tion of an AIDS vaccine will have to be strengthened
by widespread public information campaigns and
increased promotion of other prevention methods.
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Appendix A. AIDS vaccine scenario and
demonstration of effectiveness

Now I would like to talk with you about the ways
that AIDS can be transmitted and how people can pro-
tect themselves. AIDS is a fatal disease. [Interviewer:
Show card with modes of HIV transmission.] HIV can
be transmitted in all of the following ways: having
sexual intercourse with someone who is infected with
HIV, receiving a transfusion of infected blood, sharing
needles with infected person, being born to an infected
mother and being breastfed by an infected mother.
There are several ways that a person can prevent be-
coming infected with AIDS: they can avoid sex with
many partners, they can use condom, they can avoid
sharing needles and injecting equipment with others.
Do you have any questions?
For several years, doctors and medical researchers

have been working to develop a vaccine that would
prevent people from being infected with the HIV virus,
but to date a vaccine does not exist. However, I would
like to know what you think you would do if an AIDS
vaccine did exist and you could purchase the vac-
cine. Suppose it were possible to be vaccinated against
AIDS. [Interviewer: Show card with vaccine charac-
teristics.] The vaccine would not protect people al-
ready infected with HIV. Assume that this vaccine
would be completely safe and have no side effects.
Assume that the vaccine was [50/95] percent effective
and would last for 10 years.
[Interviewer: Explain vaccine efficacy using dolls.]

For example, each doll [Interviewer: Hold a doll.]
represents one person. The 100 dolls in the box rep-
resent 100 people who were vaccinated. Those dolls
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outside the box are people who were not vaccinated.
Since the vaccine was only [50/95] percent effective,
the vaccine would completely protect [50/95] of them
for 10 years [Interviewer: Put the loop around the
50/95 dolls]. These are the dolls in the circle in this
box. Those [50/95] people could not get infected with
HIV or get AIDS. The other [50/5] people or dolls

that were placed outside the circle but in the box were
vaccinated but will not be protected and would have
the same risk of getting infected with HIV, the virus
that causes AIDS, as they have now. However, the per-
son who is vaccinated will not know whether or not
he/she is protected and can get AIDS. Do you have
any questions?
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Suppose that the vaccine was in limited supply and
that those who wanted a vaccine would have to pay
for it. Everyone would pay the same price out of their
own income. If you currently have health insurance,
assume that your health insurance would not pay for
the vaccine.
Now I would like to ask you whether you would

buy this vaccine against AIDS if it were available
for a specified price. There is no right or wrong
answer. Some people say that they would buy the
vaccine while other people say that they would not
buy the vaccine for different reasons. However, before

Appendix B. Variable definitions and descriptive
statistics

making decision [Interviewer: Show card with items
to be considered before making decision], we would
like you to consider the following items, income, your
and family’s economic status compared to the vaccine
price, your risk of getting AIDS, other methods to pro-
tect you from AIDS besides a vaccine, such as con-
doms, and the effectiveness of the vaccine at [50/95]
percent for 10 years. Do you have any questions?
[Interviewer: Keep the demonstration box out but

leave the card with vaccine characteristics and the
card with items to be considered before making a de-
cision in front of the respondent.]

Variable Description Mean S.D. Minimum Maximum

Dependent variables
Willing to purchase for self =1 if willing and able to

purchase a vaccine for oneself at
the given price, else=0

0.302 0.459 0 1

WTVa =1 if willing to be vaccinated
with a free vaccine, else=0

0.792 0.406 0 1

Demographic
Female =1 if female, else=0 0.566 0.496 0 1
Married =1 if married, else=0 0.695 0.460 0 1
Age 20–24 =1 if aged 20–24, else=0 0.112 0.316 0 1
Age 25–29 =1 if aged 25–29, else=0 0.121 0.326 0 1
Age 30–34 =1 if aged 30–34, else=0 0.133 0.339 0 1
Age 35–39 =1 if aged 35–39, else=0 0.145 0.352 0 1
Age 40–44 =1 if aged 40–44, else=0 0.147 0.354 0 1
Age 45–49 =1 if aged 45–49, else=0 0.119 0.324 0 1
Age 50+ =1 if aged 50–60, else=0 0.179 0.384 0 1
Primary =1 if highest is primary, else=0 0.542 0.498 0 1
Secondary =1 if highest is secondary, else=0 0.171 0.377 0 1
University =1 if highest is university, else=0 0.157 0.364 0 1
Vocational =1 if highest is vocational, else=0 0.110 0.313 0 1
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Variable Description Mean S.D. Minimum Maximum

Economic
Ln consumption/capita Natural log of consumption/capita 7.856 0.720 6.031 10.635
Ln first bid price Natural log of first bid price 8.527 1.754 5.298 11.002
Cement =1 if dwelling is cement, else=0 0.451 0.498 0 1
Air conditioner =1 if household owns air

conditioner, else=0
0.167 0.373 0 1

Car =1 if household owns car, else=0 0.169 0.375 0 1
Motorbike =1 if the household has a

motorbike, else=0
0.629 0.483 0 1

Phone =1 if household has private phone
hookup in dwelling, else=0

0.484 0.500 0 1

Private piped water =1 if household has a private water
connection in the home, else=0

0.685 0.464 0 1

Private flush toilet =1 if the dwelling has a private
flush toilet, else=0

0.109 0.311 0 1

Rooms Number of rooms in the dwelling 3.07 1.37 1 9

Geographic
Bangkok =1 if Bangkok, else=0 0.320 0.467 0 1
North =1 if Phayao or Chiang Mai, else=0 0.185 0.388 0 1
Northeast =1 if Kalasin or Khon Kaen, else=0 0.200 0.400 0 1
Central =1 if Angthong or Nakhon Sawan 0.128 0.334 0 1
Urban =1 if municipality, else=0 0.546 0.498 0 1

Personal risk
Any risk =1 if self-assessed lifetime risk of

HIV is small or large, else=0
0.450 0.498 0 1

Don’t know risk =1 if don’t know lifetime risk of
HIV, else=0

0.056 0.231 0 1

Knowledge
AIDS curable =1 if believes AIDS can be cured,

else=0
0.055 0.227 0 1

DK if curable =1 if don’t know whether AIDS
can be cured, else=0

0.091 0.288 0 1

Know someone with AIDS =1 if personally knows someone
with AIDS, else=0

0.424 0.494 0 1

Understood demonstration =1 if answered all three check
questions on the demonstration
correctly, else=0

0.906 0.292 0 1

95% effective =1 if received a scenario with a
95% effective vaccine, else=0

0.508 0.500 0 1

a Computed off of a sample size of 2472.
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