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1.  OVERVIEW 

Investment in infrastructure and the provision of its 
services in Thailand had been exclusive to State-owned 
enterprises until the late 1980s. In 1988, the government, 
for the first time, turned to the private sector in its efforts 
to solve the dire traffic conditions in Bangkok resulting 
from the country’s rapid economic expansion. At that 
time, a 30-year build-transfer-operate (BTO) concession 
was granted by the Expressway and Rapid Transit 
Authority of Thailand, a State-owned enterprise, to a 
private company. The concession involved the construc- 
tion of a 6-lane elevated expressway totaling 40 
kilometers in length that is valued at US$ 900 million.  

The unique BTO scheme was designed specifical- 
ly to circumvent domestic law, which prohibits private 
ownership of public infrastructure. Under that scheme, 
the private concessionaire that installed the 
infrastructure was required to transfer ownership of all 
assets once installed to the State telecom operator in 
exchange for the exclusive right to operate the network 
for 25-30 years. Since this project was launched, private 
capital has been mobilized under BTO schemes for the 
construction of all major toll roads in Bangkok, including 
certain interprovincial expressways connecting Bangkok 
to nearby provinces and the elevated light rail system in 
Bangkok.  

In a few cases, the investment is shared between 
the State and the private sector. For example, the 
construction of the Bangkok subway system involved 
State financing (approximately US$ 2 billion), for the 
construction of the tunnel, while the private sector 
invested in the rolling stock, i.e., the trains (worth 
approximately US$ 350 million). This was done because 
the government recognized—based on the case of the 
elevated light rail system—that public transport services 
are not commercially viable in the absence of a partial 
State subsidy, be it in the form of provision of basic 
infrastructure or operational subsidy. Moreover, the 
subway system is highly costly compared with other 

alternative modes of public transport, i.e., buses or the 
elevated light rail system. 

The construction of ports also involved extensive 
private participation. All eight piers at the Laem  
Chabang Seaport on the Eastern Coast of Thailand are 
operated by the private sector. However, five piers  
are owned by the Port Authority of Thailand and 
operated under “management contracts,” while three 
piers belong to major shipping companies, access to 
which is limited. Most recently (October 2004), the 
government has granted another major concession to 
Hutchinson Port Holdings, a Hong Kong company, to 
construct and operate six new berths at the Laem 
Chabang Deep Sea Port. The project is worth roughly 
US$ 1.5 billion. 

Private participation in greenfield infrastructure 
projects in electricity generation and in telecommunica- 
tions began somewhat earlier in 1992. Again, double-digit 
economic growth rates placed great strains on  
State-owned generation capacity. In order to alleviate  
the investment burden of the State electricity operator, 
seven independent power producers (IPPs) were selected 
to sign long-term Power Purchase Agreements. Their 
combined generation capacity totaled 5,943 MW. These 
projects are estimated to have saved over US$ 10 billion1 
in State funding.  

In that same year, several major telecommunica- 
tions concessions were handed out to private operators 
mainly for fixed-line and mobile services, as well as 
paging. As in the case of transport, a State monopoly is 
stipulated by law. Private operators are prohibited from 
owning telecom infrastructure and thus, could not obtain 
the legal status of a carrier. Major concessions under the 
BTO scheme include, for example, the concession to 
install 1.5 million fixed-line telephone services in the 
provinces and 2.6 million lines in Bangkok, as well as two 
cellular concessions with an unlimited scale of operation. 
To date there are almost 40 telecom concessions ranging 
from VSAT, broadband network to “yellow pages” 
directories. 
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Private participation in the water utility has been 
most limited despite the dire need for investment; 38 
million people out of Thailand’s total population of 62 
million still rely on local wells or small-scale local water 
schemes. These are mainly people that live in the 
provinces as over 80 percent of residents of Bangkok are 
served by the Metropolitan Waterworks Authority 
(MWA).2 Unregulated extraction of ground water over 
the years has been causing severe geological problems. 
In 1992, the Provincial Waterworks Authority (PWA) set 
up a company called the “East Water Company” to 
provide water facilities to the Eastern Seaboard Industrial 
Estates. While the company was initially wholly owned 
by the State enterprise, it was later privatized with a 
minority State holding of 44 percent.  

In 1995, PWA signed a BTO contract with a 
private company to rehabilitate the distribution system 
and set up water purification plants in Pathum Thani 
Province. Besides these initiatives, there are several 
small-scale build-own-operate (BOO) contracts for 

provision of raw water, water treatment, bulk transfer and 
local distribution. These BOOs currently provide less 
than 1 percent of the total clean water supply provided 
by the State water authorities, however. 

To conclude, private sector participation in 
infrastructure development played a major role in 
accommodating the rapid economic growth of the 
country during the late 1980s until shortly before the 
financial crisis at the beginning of July 1997. As can be 
seen in Graphs 1-3, private sector participation has 
resulted in a surge in the number of fixed-line and mobile 
telephone services, as well as electricity capacity. Private 
sector participation in the water utility is still minimal, at 
less than 1 percent of total supply of treated water in 
2003 (Graph 4). In terms of road transport, the total length 
of private toll roads is approximately 150 kilometers; most 
of them are in Bangkok and its vicinity. More recently, 
the government has shifted focus to privatizing State-
owned enterprises, in particular in telecommunications 
and energy. 

Graph 1  Private Sector Participation in Electricity Generation 
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Graph 2  Private Sector Participation in Fixed-line Telephone Services 

-

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

1989 1991 1993 1995 1997 1999 2001 2003

N
o.

 o
f s

ub
sc

rib
er

s

Private

State

 
 



September 2005 TDRI Quarterly Review  5 

Graph 3  Private Sector Participation in Cellular Phone Service 
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Graph 4  Private Sector Participation in Clean Water Service in 2003 
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2.  DETERMINANTS OF MODALITIES OF PRIVATE 
SECTOR PARTICIPATION  

 
According to Kirkpatrick and Parker (2004), 

private infrastructure projects may take four major forms: 

• Management and lease contract, whereby a 
private operator manages public infrastruc-
ture. 

• Concessions, whereby a private entity invests 
in and operates the infrastructure for a speci-
fied period of time before the ownership of the 
asset is transferred back to the public sector at 
the end of the concession. 

• Greenfield project, whereby a private entity, 
or a public-private joint venture, invests in 
and operates the infrastructure for a specified 
period of time. The ownership of the asset 
may or may not be transferred back to the 
State.  

• Divestiture (privatization), whereby a private 
entity buys an equity stake in State enter-
prises. 

As elaborated previously, private sector 
participation in telecom and transport infrastructure 
projects in Thailand has been mainly in the form of long-
term concessions. In the case of water and electricity, 
there are a few joint public-private business entities, but 
these are limited to electricity generation and water 
treatment. State enterprises remain the sole owner and 
operator of network infrastructure and services such as 
electricity transmission and distribution, and water 
distribution. 

The partial divestiture of State enterprises that 
has been carried out in the last few years includes the 
Petroleum Authority of Thailand (State 70%), the Airport 
Authority of Thailand (State 70%), and Ratchaburi Elec- 
tricity Generation (State 40%). In queue for privatization 
are the Electricity Generating Authority of Thailand 
(EGAT), CAT Telecom Ltd., and TOT Corporations Ltd. 
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The modality of private sector participation in 
Thailand is dictated by (a) the relevant laws governing 
the particular sector; (b) the commercial viability of the 
project and (c) government policy of the day. 

As mentioned previously, the BTO scheme has 
been designed specifically to circumvent the domestic 
law that prohibits private operation of public utilities. 
Such a scheme has proved to be quite effective in 
delivering modern infrastructure and services. Given that 
Thailand has promulgated the Telecommunications Act 
and Broadcasting Act that eliminate State monopolies in 
these services, the private sector should be able to 
operate as a carrier rather than a concessionaire in the 
future by obtaining a license form the independent 
regulatory authorities.  

Commercial viability is another important 
consideration. For projects that are deemed to be 
commercially viable, such as those in the telecom sector, 
the private sector is required to take full responsibility for 
the investment in and the operation of the infrastructure 
under the BTO concession. The State enterprise merely 
collects a revenue share in exchange for granting the 
concessionaire the right to operate under its statutory 
exclusivity. On the other hand, for projects that are not 
commercially viable, such as public transport services, 
the State is likely to finance the civil work involved, either 
partially or fully. The private sector’s role in this case is 
often limited to the maintenance and operation of the 
infrastructure under management and lease contracts, 
such as in the case for the Bangkok subway system and 
certain government-owned ports that were constructed 
during earlier days.  

Finally, contemporary government policy 
probably matters most. In the late 1980s and 1990s, 
government policy concentrated on introducing private 
competition into service markets monopolized by State 
enterprises. Hence, State and private service providers 
operate in parallel in providing transport and 
telecommunications infrastructure services. The current 
government under Prime Minister Thaksin Shinawatra, on 
the other hand, believes that privatization (rather than 
competition) can lead to greater efficiency and thus, 
focuses instead on divestiture.  

 
 

3. REVIEW OF THE TERMS OF ACTUAL 
CONTRACTS BETWEEN GOVERNMENT AND 
PRIVATE INVESTORS IN SELECTED SECTORS  

 
• Revenue sharing  

 
Most telecom concessions entail a revenue-

sharing scheme between the private concessionaire and 
the relevant State telecom operator that holds the 
exclusive right to operate. The assigned share is diverse, 
depending on the type of service as well as the 
procurement process applied, as can be seen in Table 1. 

Cellular phones have escalating shares, ranging from 12 
to 30 percent, while that for satellite range from 5.5 to 22.5 
percent. The same service may have a different revenue 
share because:  

a) The concessions were granted by a different 
State enterprise. For example, the first cellular 
concession was granted by the government-
owned local telephone operator, while the 
second concession was granted by the 
international telephone operator; or  

b) The concession was the outcome of a 
different procurement process. For example, 
both fixed-line telephone concessions were 
granted by the same State-owned local 
telephone operator. However, the first 
concession was concluded on the basis of 
negotiations, while the second concession 
was the outcome of a bidding process under 
a new government. Hence, the agreed 
revenue shares are different.  

The revenue-sharing scheme places financial risks 
fully on the side of the private sector since they are 
independent of profits. Moreover, most concessions 
entail a minimum payment that is independent of the 
revenue that the private sector may generate from the 
concession. Examples of the revenue-sharing schemes 
for major telecom concessions are provided in Table 1. 

In transport, a similar revenue-sharing scheme 
applies for most concessions, with the exception of a few 
cases. These are the elevated “sky-train” in Bangkok and 
certain sections of the expressway that extend into the 
suburbs, where low traffic volume is expected.  

In short, revenue-sharing schemes are designed 
to guarantee State enterprises a share of rents that may 
arise from the concessions granted to the private sector. 
Most concessions go to the bidders who offer the 
highest revenue share. At times such a process leads to a 
“winner’s curse,” whereby the winner of the bid finds 
itself burdened with an unusually large revenue share 
that threatens its own commercial survival. 

 
• Cost sharing  

 
As most telecom concessions are considered 

commercially viable, they require the private 
concessionaire to finance the entire infrastructure 
investment. However, interconnection charges are 
included in the revenue-sharing scheme for concessions 
granted by the State local telephone operator, the 
Telephone Organization of Thailand (ToT).3 For other 
concessions granted by other State enterprise, the 
private concessionaire must pay ToT a per-minute 
interconnection charge. This has provided a significant 
cost advantage to the private operators that hold ToT 
concessions. 
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Table 1  Revenue-sharing Schemes in Transport and Telecom Concessions 

Concession Revenue-sharing scheme Minimum payment 

Fixed-line 1 
(2.6 million fixed-lines in Bangkok) 

• 16% for the first 2 million lines 

• 21% for the subsequent 600,000 lines 

• 18% for PCT 

• 23.5% for public phones 

• 18% for value-added services 

No minimum payment 

Fixed-line 2 
(1.5 million fixed-lines in provinces) 

• 43.1% for the first million lines 

• 44.5% for the subsequent 0.5 million lines 

• 23.5% for public phones 

No minimum payment 

Cellular 1 • 15-30% 12 million baht the first year to 1.4 
billion baht the 20th year 

Cellular 2 • 12-25% 4.1 billion baht for the extension of 
the contract (15 years) 

Satellite • 5.5-22.5% 1.4 billion baht for the entire duration 
of the contract (30  years) 

Expressway (Phase 2) • 40-60%  None 

Don Muang Tollway • 10% of revenue or 60% of net profit 
(whichever is higher) only for the last 4 
years of the 25-year concession 

None 

Bangkok Subway n.a. n.a. 

Source:  Various contracts. 

 
In transport, cost-sharing in the form of co-

investment is more common. For example, in the 
construction of the subway in Bangkok, the government 
was responsible for the acquisition of land and the 
construction of the tunnel and stations. The private 
concessionaire was responsible for investment in the 
rolling stock and operations (electrical, ticketing and 
signaling systems). Private investment totaled roughly 
US$ 0.6 billion, while the State’s share was worth 
approximately US$ 2.2 billion.  

Another example of cost-sharing in private 
infrastructure development is the Laem Chabang Seaport 
Phase 2 expansion. The project requires the Port 
Authority of Thailand to reclaim land and to construct 
breakwaters. The private concessionaire will be 
responsible for the construction and operation of six new 
berths, as mentioned previously. Public investment will 
amount to US$ 195 million, which is a relatively small sum 
compared with the estimated private investment of US$ 
1.5 billion.  

Some concessions require the government to 
acquire land for construction. In some cases, the 
government provides temporary equity financing until 
the debt can be securitized when the company can be 
listed in the stock market (whereby the company must 
experience a profit for three consecutive years). 

To conclude, the Thai government normally 
shares investment costs “in kind” only. It rarely provides 
the private sector a direct subsidy in the investment in or 
operation of the infrastructure. 

 

• Risk-sharing  
 
For most telecommunications concessions, the 

private sector bears all the investment and operational 
risks. The State-owned enterprise demands a revenue 
share and in some cases, is guaranteed a “minimum 
payment,” the amount of which is stipulated year by year 
in the contract, as can be seen in Table 1. The fact that 
the sharing is based on “revenue” rather than “profit” 
places extra risks on the private concessionaire. At the 
same time, it is understandable that the State enterprise 
did not want to get involved with the details of the 
accounting standard and practices of the private 
operator. From past experience, profit-sharing schemes 
rarely provide the State party with any financial returns. 

In order to ensure that the private concessionaire 
is commercially viable, most concessions contain clauses 
that provide a “protection period,” whereby the grantor 
of the concession, i.e., a State-owned telecom operator, 
guarantees not to provide any new concessions that 
would represent direct competition for the incumbent 
concessionaire. Such a period often lasts between five 
and eight years. Some concessionaires have traded this 
protection clause in exchange for an expansion of the 
scope and scale of their operation under the original 
contract. For example, both fixed-line telephone operators 
gave up three years of remaining market protection in 
exchange for an increase in the number of lines that they 
were allowed to install. The last effective market 
protection clause in telecommunications belongs to the 
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satellite concession. It ended in 1999, as shown in  
Table 2. 

Interestingly, certain BTO contracts contain de 
jure protection that offers no de facto protection. For 
example, one of the cellular concessions binds the  
State-owned enterprise that granted the concession,  
i.e., ToT, from granting a more favorable cellular 
concession to another private enterprise. However, the 
contract did not bind the other State entities that also 
possessed the authority to hand out cellular 
concessions, namely, the Communications Authority of 
Thailand (CAT).4 Given the uncertainty about which 
State organizations are vested with the authority to grant 
concessions, protection clauses that only bind the 
particular government enterprise or organization that is 
party to the contract cannot guarantee effective 
protection. 

On the other hand, a comprehensive protection 
clause that binds non-parties can be seen as being overly 
protective. For example, a television broadcasting 
concession granted by the Office of the Prime Minister 
barred any State organizations from providing new 
broadcasting concessions that are more favorable than 
that obtained by the particular concessionaire. The 
clause was put to the test when the private 
concessionaire accused the Ministry of Defense of 
providing a more favorable contract when it renewed an 
expiring broadcasting concession with another private 
company that carried a lower revenue share. It also 
accused the State-owned broadcasting operator, the 
Mass Communication Organization of Thailand (MCOT), 
of allowing the cable television concessionaire to 
broadcast advertisements, when such an act was clearly 
in breach of the condition stipulated in the concession. 
This particular concessionaire claimed that the fact that 
the cable television was able to advertise, whereas it was 
prohibited from doing so, was tantamount to de facto 
more favorable treatment, with the result that monetary 
compensation was due. 

The protection clause in transport varies from one 
concession to another, some being more comprehensive 

than others. For example, the Bangkok Expressway 
Concession contains a relatively comprehensive protec- 
tion clause whereby any construction or improvement in 
road infrastructure undertaken by any State entity that 
adversely affects the volume of traffic using the 
expressway will be subject to providing the conces- 
sionaire with compensation. On the other hand, the Don 
Muang Tollway that connects the Bangkok International 
Airport to downtown Bangkok did not have such 
protection. Subsequent expansions and improvements of 
the six-lane road beneath the elevated tollway and the 
construction of local roads parallel to the tollway have 
significantly diverted traffic from the tollway. Moreover, 
new road and expressway developments in more distant 
locations have offered alternative routes to enter or exit 
the central Bangkok area.  

In short, a market protection clause is necessary 
where medium or long-term infrastructure developments 
are not foreseeable, given the dynamism of the economy. 
The important question is how to ensure a balance 
between protection of the private investor and protection 
of competition that will benefit the public.  

 
• Pricing  

 
Pricing schemes in telecommunications conces- 

sions are, at best, arbitrary. In the absence of a full-
fledged regulatory authority and comprehensive regula- 
tory rules, State-owned enterprises have been able to 
dictate the terms and conditions of private operators’ 
pricing schemes at their free will. As can be seen in Table 
3, most contracts do not spell out the rates that the 
private sector may charge. For basic fixed-line local 
telephone services, rates are approved by the Cabinet. 
For other services, including cellular phone services, 
rates are determined by the State-owned enterprise itself. 
The contract simply states that the private conces- 
sionaires must obtain approval from the State-owned 
enterprise that is party to the contract, namely, the former 
Telephone Organization of Thailand and the Communi- 
cations Authority of Thailand.  

Table 2  Market Protection Clauses in Telecom and Transport Concessions 

Concession Market protection  

Fixed-line 1 
(2.6 million fixed-lines in Bangkok) 

First 5 years, but later amended to 2 years only 

Fixed-line 2 
(1.5 million fixed-lines in provinces) 

First 5 years, but later amended to 2 years only 

Cellular 1 Concession requires ToT to compensate concessionaire if a more favorable 
concession is granted to another private operator 

Cellular 2 No protection 

Satellite Protection for the first 8 years (no new concessions), which ended in 1999 

Expressway (Phase 2) If government constructs or substantially improves any road or highway within 
the primary catchment area that materially affects the volume of traffic of the 
concessionaire, compensation shall be due 

Don Muang Tollway No market protection clause 
Bangkok Subway No market protection clause 
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Table 3  Pricing Schemes of Telecom and Transport Concessions 

Concession Pricing scheme 

2.6 million fixed-lines in Bangkok 

1.5 million fixed-lines in provinces 

• Per call local charges regulated by the Cabinet 

• Domestic long-distance charges must be approved by ToT 

• Other value-added service charges such as broadband Internet 
services must be approved by ToT 

Cellular 1 (ToT’s concession) • Tariffs subject to approval by ToT 

Cellular 2  (CAT’s concession) • Tariffs subject to approval by CAT 

Satellite (Ministry of Transport and Communications’ 
concession) 

• Tariffs subject to approval by the Ministry of Transport and 
Communications (currently, Ministry of Information and  Communication 
Technology)  

Expressway (Phase 2) • Initial tariffs are determined 

• Tariffs will be subject to revision every 5 years according to consumer 
price index for Bangkok metropolitan area as issued by the Ministry of 
Commerce, unless high inflation occurs 

• Each tariff adjustment for 4-wheel vehicles is not to exceed 10 baht for 
the first 15 years of the concession 

Don Muang Tollway • Initial tariffs determined at 20-40 baht depending on point of entry and 
type of vehicle 

• Tariff will be increased by 10 baht every 5 years for the main section of 
the highway.  For the extended section, price will be adjusted upward 5 
baht every 5 years. 

• In case of unexpected economic condition, the private concessionaire 
may request the Department of Highways to permit tariff adjustment 

Bangkok Subway • Initial tariffs are 14-36 baht per ride depending on distance 

• Tariffs adjusted according to consumer price index every 2 years 

Source:  Various contracts. 
As for transport, pricing schemes are more 

transparent given that road tolls affect a wider range of 
users and hence are subject to greater public scrutiny. 
Initial tariffs are determined in the contracts, as well as 
the tariff adjustment criteria and adjustment periods. In 
most cases, tariffs are adjusted according to some sort of 
a consumer price index. Some allow a special price 
adjustment in the case of high inflation (the Expressway 
contract) or unexpected economic condition (Don Muang 
Tollway contract). 

 
• Commercial viability 

 
None of the concessions reviewed in this study 

contain clauses that guarantee commercial viability of  
the private project. However, several provisions in  
the contract directly affect the commercial viability of the 
private concessionaire. These are (a) various safeguards 
provided for unforeseen events; (b) market protection; 
(c) the size of revenue share/cost-sharing arrangements; 
and (d) accuracy of the estimated volume of business.  

As mentioned previously, a BTO contract  
may allow price adjustments in the case of unusual 
economic conditions. Most contracts also contain a 
market-protection period, where the government is bound  
 

not to hand out new concessions or where the  
private investor is eligible for compensation in case the 
State develops competing new infrastructure or is 
guaranteed that no new competing investment will be 
allowed. 

The size of the revenue share matters the most. 
For example, TT&T, a private concessionaire with a very 
high revenue share of 43.1 percent, is barely afloat, while 
its equivalent operating in the Bangkok area, which is 
subject to a much lower revenue share of 16 percent, is 
faring significantly better.  

Cost-sharing arrangements can also significantly 
affect the commercial viability of the private investor. As 
mentioned previously, a cellular operator does not have 
to pay interconnection charges to the State local 
telephone operator, while the other had to pay 200 baht 
per month per subscriber. Both compete in the same 
market. It is thus not difficult to tell which one would 
perform better financially. 

Another important factor affecting the com- 
mercial viability of private concessionaires is the actual 
volume of business against the predicted value. Many 
concessions launched before the 1997 crisis were indeed 
overly optimistic about future revenue trends. For 
example, the Bangkok sky-train project expected to break  
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even with 600,000 riders per day. The actual number in 
January 2001, when it initially opened its service to the 
public, was a mere 100,000 riders per day. Conditions 
have since then continuously improved. The current 
number of riders per day is estimated to be 300,000-
350,000, which is still well below the break-even point. 
The company is currently undergoing a debt-
restructuring process as it has not been able to service 
its debts. The same story goes for the Don Muang 
Tollway mentioned previously. In both cases, price 
increases cannot solve the private concessionaire’s 
financial problems since higher prices are likely to turn 
away customers given the relatively elastic demand as a 
result of competition from public bus transport services 
and public infrastructure that are relatively well 
developed. Competing with subsidized State services and 
public infrastructure is probably the private investor’s 
greatest challenge.  

In certain cases, the private concessionaire would 
hope to supplement service revenues with those from 
property development, such as renting terminal spaces to 
small shops and selling advertising space. This seems to 
have been the case for the planned “Hopewell Project” 
involving the construction of elevated train lines 
connecting Bangkok International Airport to downtown 
Bangkok. The plan was abandoned after the 1997 
financial crisis; to date, all that remains is a stretch of 
concrete pillars that is humorously referred to as the 
“Stonehenge of Thailand.” This example goes to show 
that it is important to evaluate the commercial viability of 
an infrastructure project according to revenue flows 
generated from the provision of core services, rather than 
the periphery services that may not have been as 
carefully assessed. 

 
• Scope of regulation 

 
As mentioned previously, in the absence of a 

regulatory body, regulatory rules governing private 
concessions in the telecommunications sector are 
dictated by the State enterprise. These tend to be overly 
restrictive and even intrusive. For example, private 
concessionaires are required to obtain permission from 
the State enterprise should they want to introduce any 
new services. In the case of the fixed-line operator, the 
private concessionaires have to obtain approval for their 
planned locations for fixed-lines installation. This serves 
to prevent direct competition with the State operator. 
Moreover, the contract also demands that a 
representative from the State enterprise sit on the board 
of directors of the private company. 

In transport, the scope of regulation appears to be 
more reasonable. Perhaps this is because transport 
services are less lucrative, less complex and are 
considered public services. More concessions entail 
regulatory rules governing price, service and equipment 
standards and specifications, frequency of service, etc., 
that are quite common. 

4. ANALYSIS OF OUTCOMES OF THE 
CONTRACTS 

 
• Return on investment 

 
Most concessionaires were severely affected by 

the 1997 financial crisis. Most carried debt denominated 
in dollars. As the baht devalued sharply against the 
dollar, the size of their debts ballooned. Today, debt 
service still accounts for 20-40 percent of most private 
operators’ expenses. On the revenue side, negative 
growth also dampened market demand. Thousands of 
installed fixed-lines were left idle in empty condominiums 
and office towers. The telecom sector went down with 
the “bust” in the property market. 

However, over the years, the investment 
performance of the private concessionaires improved 
gradually as debts were restructured and new capital was 
injected. Weak performers were either taken over by 
stronger local competitors or paired up with an 
experienced foreign partner. Nevertheless, the rate of 
return on assets for both fixed-line operators remained 
mostly in the red. The cellular operators performed much 
better. The only company that emerged from the crisis 
unscathed was Advanced Info Service (cellular 1 in 
Graph 5) as it had hedged all its foreign exchange risks 
prior to the crisis. It is currently the dominant player in 
the market with over 90 percent of the market share 
(inclusive of its subsidiary);5 the other smaller operator 
has begun to show profits.  

The only listed transport concession is the 
Bangkok Expressway project. The rate of return on the 
assets for the company had been hovering around zero 
until 2002. As the economy picked up markedly in 2003, 
driven by a domestic consumption boom as a 
consequence of low interest rates, more recent figures 
should be significantly higher. 

 
• Price and competition impact of regulation 

 
As mentioned previously, the terms and 

conditions for price regulation that appeared in the 
telecommunications concessions are dictated by the 
State enterprise. As a result, the public has not benefited 
as much as it should from competition and lower prices. 
For example, a relatively high cellular service monthly 
subscription fee of 500 baht has been maintained for an 
extended period of time (since 1994) despite widespread 
consumer complaints of price collusion by the private 
sector facilitated by regulatory rules set up by the State-
owned enterprises that are parties to the concessions. 
Not until a major third player entered the market in 20016 
did prices begin to fall. Monthly subscriptions are now in 
the range of 300-400 baht, depending on the type of 
“package” the subscriber chooses according to the 
volume of use. The introduction of pre-paid phone cards 
resulting from competition also enables users to avoid 
monthly charges. 
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Graph 5  Return on Assets of  Listed Concessionaires 
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In some case, the State-owned enterprise’s 

attempt to protect its market share has also resulted in 
delays in new services and competition in the market. For 
example, TT&T, a private company that holds a 
concession (since 1992) to install and provide 1.5 million 
fixed-line telephone services in provincial areas, 
complained that ToT, the State enterprise, refused to 
approve its request to provide low-priced domestic long-
distance services based on the IP protocol. The private 
sector’s request was merely a competitive response to 
ToT’s introduction of such a service in the year 2000. 
Before the two parties were able to come to an agreement 
on the applicable revenue share that should apply for 
this “new service” in 2003, the private company had 
already lost a significant portion of the market share to 
the State operator. Many potential customers were also 
denied access to lower-cost long-distance services.  

The other fixed-line concessionaire that operates 
in the Bangkok area also requested permission to 
introduce IP telephony. However, it later decided to 
abandon the request, having found that the demanded 
revenue share of 30 percent was unacceptable and thus 
opted to build its own IP network instead of leasing it 
from ToT.7 

 
• Quality of service 

 
In general, service quality has not been a major 

problem associated with private concessions. This is 
because the private sector often installs “state-of-the-
art” technology—be it in transport or in telecommunica- 
tions—in order to benefit from the advanced service 
features that are available. In transport, most projects are  
 

“turn-key” projects with clear specifications regarding 
the features, standards and the quality of equipment and 
systems. 

However, during the initial period when cellular 
service was experiencing exponential growth rates, the 
State-owned enterprise failed to regulate the quality of 
the wireless communications in terms of the number of 
drop calls and the quality of voice transmission. 
Unlimited subscribers were packed onto a very limited 
cellular network, resulting in constant over-capacity. The 
situation eased gradually over time as private 
concessionaires continue to expand their networks. 

 
• Investment impact of regulation 

 
Unpredictable price and other economic 

regulations governing telecom businesses constitute a 
major risk factor facing private investors, in particular 
when the domestic market has become mo re competitive 
and margins are not as high as they used to be. Many 
potential investors prefer to wait for regulatory rules to 
be established by the newly appointed National Telecom- 
munications Commission (NTC), whose secretariat 
opened for the first time on November 1, 2004.  

As for the incumbent players, it remains unclear 
how these restrictive and intrusive regulations embedded 
in long-term concession contracts are to be dealt with 
given that they are clearly inconsistent with regulatory 
rules that will soon be established by NTC. Many 
attempts in the past to revise these concessions in order 
to eliminate these unreasonable regulations proved futile. 
The status of these concessionaires is also uncertain. 
Will they remain simply a contractor of the State- 
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operator, or will they become a carrier with their own 
license? Given the murkiness of the future regulatory 
regime, most investors hold back investment. 

In transport, inconsistent price regulations across 
different modes of transportation have resulted in price 
distortions that threaten the commercial survival of 
certain businesses in the private sector. For example, the 
pricing for the Bangkok sky-train service is based on full 
cost recovery since the private concessionaire financed 
all components of the project—i.e., civil and operational 
components—without any government subsidy. The 
metropolitan bus service, however, is subsidized by the 
State, as fares are tightly controlled. The Bangkok 
subway tariffs, on the other hand, are based on a partial 
subsidy since the project was partially subsidized: the 
government financed the construction of the tunnel and 
stations, while the private investors financed the rolling 
stock. Under such circumstances, the sky-train operator 
no doubt faces a serious price constraint as any price 
increase would cause users to switch to lower-cost 
alternatives that receive a State subsidy. Hence, 
consistency in regulations across substitutable services 
is important to ensure that there are no price distortions 
that could lead to misallocation of resources. 

 
• Impact on government budget 

 
There is no doubt that private participation has 

significantly lessened the financial burden of the 
government during the boom years of rapid 
infrastructural development. Since most private 
concessions involve projects in the Bangkok area, larger 
State funding was made available for the development of 
interprovincial highways and rural roads. Thailand now 
has a relatively extensive road network that covers all 
parts of the country. Most State highways are four-lane 
roads. 

 
 

5. LESSONS DRAWN FROM THE REVIEW AND 
RELEVANCE TO OTHER SECTORS 

 
After 15 years of experience with private 

concessions, many lessons may be drawn from the Thai 
telecommunications and transport sector that may be 
applicable to other sectors. These can be summarized 
briefly as follows: 

 
On the contract-granting regime 

 
(1) It is of the utmost importance that the 

grantor of the infrastructure contract does not have a 
conflict of interest in the business in which the private 
concessionaire will be involved. Otherwise, the terms and 
conditions of the contract would serve to protect the 
commercial interests of the contract-granting agency 
rather than that of the private party. In many developing 
countries, State-owned enterprises are the designated 

authority to give out infrastructure concessions in the 
absence of a proper regulatory regime and institution. 
This does not bode well for private participation. 

(2) Relatively clear and predictable regulatory 
rules need to be established before long-term 
concessions are granted to the private sector; otherwise, 
one may later find that the regulatory terms and 
conditions stipulated in these concessions are in 
contradiction with those established by a regulatory 
body. In such a case, it would be difficult to establish a 
level playing field in terms of regulations. 

(3) The terms and conditions governing 
contracts of the same type of service should be 
comparable. This can be a problem when there are 
multiple contract-granting agencies, sometimes across 
different Ministries. Terms and conditions of a contract, 
such as the revenue share, should not be a key factor 
determining the competitiveness of a private operator. 
The government needs to develop a model contract for 
similar services. Standard procurement rules and 
procedures need to be established and followed. 

 
On sectoral regulation 

 
(4) Price regulations governing “like services” 

need to be comparable. Infrastructure services in most 
developing countries remain largely in the hands of State 
enterprises. That is, the private contractor has to 
compete head-on with the State operator that provides 
competing services at subsidized rates. Hence, the terms 
of the contract must ensure a level playing field across all 
“like service providers,” i.e., providers of all substitutable 
services across modes.  

 
On risk allocation 

 
(5) Some market protection is often necessary to 

ensure the commercial viability of a project. One needs to 
balance very carefully the necessity to protect an 
investment in order to ensure the smooth delivery of 
services, and competition that will ensure efficiency. 
Over-protection can easily fall prey to public dissent, 
while under-protection may turn off investors. However, 
in no case should the protection period be extended, as 
this may enable opportunistic private concessionaires to 
negotiate to lengthen the protection period to the 
detriment of the public and other potential competitors. 

(6) The commercial viability of a project should 
be based on the “core business” rather than the 
“peripheral business.” Many infrastructure projects do 
not expect to make a profit from the provision of services; 
rather, they expect to make it from property development 
in adjacent areas or from renting out spaces in public 
areas. This can be risky when the peripheral businesses 
are volatile. 

It should be noted, however, that despite the 
shortcomings of private concessions, Thailand 
continued to enjoy healthy inflows of foreign capital in 
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infrastructure development. This can be explained by two 
factors. The first is that the shortcomings are more 
contract-specific. It is therefore possible to negotiate 
more favorable ones for subsequent projects. Second, 
the relatively robust Thai economy, despite of the crisis 
in 1997, makes Thailand an attractive place to invest 
regardless of certain unfavorable features of the 
contracts. 

 

ENDNOTES 
 

1 Given the exchange rate of 25 baht per US dollar at 
the time. 

2 MWA Annual Report 2002. 
3  The name has been changed to TOT Corporations 

Ltd. after corporatization. 
4 CAT became CATS Telecom Ltd. after corporati- 

zation. 
5 Deunden Nikomborirak (2004), Competition Law and 

Policy in Thailand, draft submitted to the ADB. 

6 Deunden Nikomborirak, Saowalak Cheevasittiyanond, 
Rajitkanok Chitmunchaitham and Weerawan Pai-
boonchit-aree (2002), A Survey of Trade Practices in 
12 Industries, TDRI Report, which is available in Thai 
on-line at <http://www.info.tdri.or.th>.  

7 The Nation (August 11, 2003), “Cell Phones: TA 
Hangs Up on Y-Tel 1234 Plan for Cheap Calls.” 

 
 

BIBLIOGHRAPHY 
 

Kirkpatrick, Colin, and David Parker. 2004. Infrastructure 
Regulation: Models for Developing Asia. ADB Dis-
cussion Paper, No. 6. Manila: Asian Development 
Bank. 

Plaipol Kumsap, and Samai Grochintakrom. 2001. Conces-
sions in Public Utilities. Bangkok: Thammasat 
University.  

Stock Exchange of Thailand. Listed Company Info 2003 
(Q1 - Q2). (CD-Rom). 

 

 



14 TDRI Quarterly Review  Vol. 20 No. 3 

Financing Universal Health-care Coverage 

Worawan Chandoevwit* 

 

                                                                 
*  Dr. Worawan is Senior Research Specialist, Human Resources and Social Development Program, TDRI and Lecturer 

at the Faculty of Management Science, Khon Kaen University. Comments may be e-mailed to the following 
addresses: wchandoe@yahoo.com or worawan@tdri.or.th. This article is part of the research project entitled “Extra 
Funding for Universal Healthcare Coverage” funded by the Health Systems Research Institute. 

I.  INTRODUCTION 

Social security has become an issue of serious public 
concern now that Thailand has climbed higher on the 
development ladder and its population is attaining higher 
levels of education. Health-care services comprise one of 
the major forms of social security agreed by the public as 
a priority. After Thailand’s major reform of the health-
care system in 2001, it is obvious that both the public and 
the government are paying more attention to the 
country’s health-care system. 

Thailand has developed three main public health-
care schemes, the first of which covers government 
officials and dependents (Civil Servants Medical Benefit 
Scheme, or CSMBS) and state enterprise employees and 
dependents. The CSMBS provides subsidized health-
care coverage and is considered by the public as a 
generous attractive fringe benefit for government 
officials. The scheme is financed from government 
budget through the Comptroller-General’s Office. Health-
care coverage for state enterprise employees is not 
inferior to that offered under CSMBS. Each state 
enterprise has its own package of health-care benefits. 

The second health-care scheme, the Social 
Security Scheme, covers private employees in the non-
agriculture sector. To receive health-care benefits and 
other benefits, private employees and their employers 
must first pay contributions into the scheme. This health-
care scheme is subsidized by the government through its 
contributions to the Social Security Fund. 

The third scheme is the 30-Baht Health-care 
Scheme, which covers residents of Thailand not covered 
by the first two schemes. The name “30 Baht” is derived 
from the user fee of 30 baht (about 75 US cents) per visit, 
for a wide range of outpatient or inpatient hospital care. 
This scheme is now four years old. 

Government expenditures on these three health-
care schemes in 2003 totaled 68.3 billion baht,1 which 
represents approximately 6 percent of total government 
spending. The 30-Baht Health-care Scheme accounts for  
 

59 percent of the expenditures on the three health-care 
schemes. Even with such very high expenditures on the 
30-Baht scheme, many stakeholders have raised the issue 
of inadequate budget allocation to the program needed to 
achieve the standard quality of health care. Many 
hospitals insist that they have gone into debt because of 
the program and, if prosperous enough, some of them 
would use their own savings to keep the hospitals 
running effectively. Many doctors and health-care 
professionals complain about their workload, which has 
increased because the 30-Baht Health-care Scheme 
increases health-care utilization. The arguments pro and 
con concerning the program have been around for four 
years; however, there is consensus among the 
stakeholders that the program is underfunded. 

The purpose of this study is to project the 
expenditures on the 30-Baht Health-care Scheme to 
analyze how much more budget the government should 
allocate to the program and to provide recommendation 
on possible sources of funding. 

 
 

II.  PROJECTED HEALTH-CARE EXPENDITURES 
 
In 2005, the size of the population covered by the 

scheme for government officials and state enterprise 
employees is approximately 6 million (Table 1). The 
number of eligible private employees is approximately 8.8 
million, which is lower than the number that had been 
projected for the time when the Social Security Act would 
enter into full force. According to the Social Security Act, 
all non-agriculture private enterprises must register with 
the Social Security Office and enroll their employees  
with the Social Security Fund in order for them to be 
covered by various types of benefit, including health-
care benefits. If the Act is fully complied with, the 
number of eligible private employees covered by the 
Social Security health-care scheme should be 11 million in 
2005. Private employees who are not covered by the 
Social Security health-care scheme are legally eligible to 
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Table 1  Number of Eligible Persons under Three Health-care Schemes (millions) 

 2005 2006 

1. Population1 64.765 65.233 

Scheme for government and state enterprise employees plus dependents    

2. Government officials plus dependents2 5.433 5.433 

3. State enterprise employees plus dependents2 0.649 0.649 

Scheme for private employees (Social Security Scheme)    

4. Private employees in non-agriculture sector 10.988 11.274 

5. 20 percent of the private employees excluded from Social Security Scheme 2.198 2.255 

6. Eligible private employees: (4)-(5) 8.790 9.019 

30-Baht Scheme   

7. Eligible population: (1)-(2)-(3)-(6)  49.892 50.133 

Note: The size of the population covered by the scheme for government and state enterprise employees is assumed to 
be constant, as the government has frozen these two types of worker. The figures could be smaller in the future in 
line with privatization and government downsizing policies. 

Sources:  Calculated by TDRI. 
 1 NESDB (2003). 
 2 NSO (2003). 

 
 

get health-care benefits under the 30-Baht Health-care 
Scheme. In 2005, approximately 50 million people are 
eligible for health-care benefits under the 30-Baht Health-
care Scheme; however, in the previous year, only 47 
million were eligible (NHSO 2004). We could conjecture 
that approximately 3 million Thais, either voluntarily or 
involuntarily, are missing from the public health-care 
system.    

The introduction of the 30-Baht Health-care 
Scheme in 2001 produced a new mechanism for financing 
universal public health care. The autonomous National 
Health Security Office (NHSO) was founded to be a 
health-care purchaser, while the Ministry of Public Health 
and hospitals were to be providers. The government 
allocates budgets to NHSO based on the population 
registered under the 30-Baht Health-care Scheme and 
capitation costs.2  The size of the registered population 
was approximately 45 million in 2002, when the 30-Baht 
Health-care Scheme covered the country completely.  

Even though many studies point out that 
approximately 3 million people are missing from the public 
health-care system, searching for this population is not 
on the agenda for public debate. This is probably 
because the public believes that the missing poor could 
be added-in when they are admitted to their 
neighborhood hospitals. A hotter debate concerning the 
30-Baht Health-care Scheme among government health-
care providers, as well as purchasers and academics, is 
the negotiation of capitation costs. 

The capitation cost has to be negotiated because 
no one knows the actual cost of hospital care. NHSO 

claims that capitation costs were 1,447, 1,600 and 1,674 
baht during the three-year period from 2002 to 2004. 
However, the government decided to allocate 1,202 baht 
in fiscal years 2002/03 and 2003/04 and 1,380 baht in fiscal 
year 2004/05. Using the actual health-care utilization rate, 
NHSO shows that additional funding of 27 billion baht 
should have been allocated to the 30-Baht Health-care 
Scheme to meet the actual costs (NHSO 2004).3   

A projection done by Viroj (2005) shows that the 
capitation cost of the 30-Baht Health-care Scheme should 
be 2,000 baht in fiscal year 2005/06, which is much higher 
than the allocated capitation cost in 2004/05. However, 
this cost would ensure the standard quality of health care 
using the actual health-care utilization rate in 2004 as a 
benchmark. When this cost is indexed by the average 
growth rate of a typical government official’s salary (6%), 
it will grow to 2,129 baht in 2006 (Table 2). Using the 
eligible population (50 million) under the universal 30-
Baht Health-care Scheme and the administrative cost (for 
NHSO) of 3 percent of the capitation cost, the 
expenditures for the 30-Baht Health-care Scheme are 
expected to be 109.5 billion baht in 2006. In 2004, the 
actual budget allocated to the 30-Baht Health-care 
Scheme was 67.4 billion baht. If this actual budget grows 
by 6 percent annually, it would reach 75.7 billion baht 
(Table 2). In cases where the budget allocation principle 
has not changed, it is expected that the budget allocation 
for the 30-Baht Health-care Scheme will reach 75.7 billion 
baht in 2006. In cases where the capitation cost is 2,120 
baht, the 30-Baht Health-care Scheme needs extra 
funding of 33.8 billion baht. 
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Table 2  Projected Expenditures for 30-Baht Health-care Scheme 

 2005 2006 2009 

1. Number of eligible persons (millions)  49.892 50.133 52.352 

2. Capitation cost1 2,000 2,120 2,525 

3. Projected cost: (1)×(2)×administrative cost of 3% 102,779 109,469 136,152 

4. Projected government budget for 30-Baht scheme  2 71,421 75,706 90,167 

5. Extra funding for 30-Baht scheme (3)-(4) 31,358 33,763 45,985 

Notes: 1 Capitation cost is calculated by Viroj NaRanong (2005) using the health-care utilization rate from Ministry of 
Public Health administrative data. It is assumed that the cost grows by 6 percent per year which is approximately 
the growth rate of a typical government official’s salary promised by the Prime Minister in 2004. 
2 Based on the amount of 67,378 baht in 2004 multiplied by the growth of a typical government official’s salary. 

Source: Worawan (2005). 
 
 

III.  POSSIBLE SOURCES OF FUND 
 
A possible source of extra funding for the  

30-Baht Health-care Scheme is from tax revenues.4  
Direct taxes such as personal income tax might be a  
good candidate for raising tax revenues. However,  
the government has a clear policy not to increase  
the marginal tax rate. One might say that an effort  
to expand the tax base might help. Since 2001, the 
Revenue Department has tried hard to improve revenue 
collection. It was able to increase Personal Income  
Tax Returns by 13 percent in 2004 compared with 1998. 
However, revenue collection from personal income  
taxes increased by less than 20 billion baht during  
the same period. More serious effort is required to 
increase revenues from personal income taxes by 33.8 
billion baht. 

Other sources of tax revenues are the Value 
Added Tax (VAT) and the excise tax on some 
commodities. After the 1997 financial crisis, the VAT was 
reduced from 10 to 7 percent. In 2003, VAT accounted for 
almost 30 percent of tax revenues (Table 3). An increase 
in the VAT to 10 percent could raise a large sum of 

revenues for the government. Increases in the excise 
taxes on tobacco products and alcoholic beverages were 
proposed by many groups seriously concerned about 
health. They proposed that an additional excise tax be 
levied on tobacco products and alcoholic beverages, 
private consumption of which increases health-care 
costs, in order to finance universal health-care coverage. 
Revenue collected from these taxes was approximately 
100 billion baht in 2003. 

In this study, we calculate the extra revenue raised 
if the VAT and the excise tax rates on tobacco products, 
alcoholic beverages or fuels are increased. The excise tax 
on fuels is proposed to increase because Thailand levies 
a low rate compared with many countries concerned 
about public health and the efficient use of resources 
(e.g., Canada and the United Kingdom). It is assumed 
that in 2005 the VAT rate would increase to 10 percent, or 
that the excise tax rates on alcoholic beverages, tobacco 
products or fuels would increase by 40, 70 and 30 percent 
respectively. The excise tax rate increase is an 
approximation of the revenue increment sufficient to 
cover the extra funds required for the 30-Baht Health-care 
Scheme. 

Table 3  Selected Tax Revenues (millions of Baht) 

 Jan.-Dec. 2002 Jan.-Dec. 2003 Jan.-Oct. 2004  

Total tax revenue 896,706 1,059,847 998,243 

Personal income tax 110,149 122,222 116,674 

Corporate income tax 163,861 216,037 240,383 

Value added tax 235,140 273,621 270,081 

Excise tax from:    

- Fuels 68,715 75,508 65,241 

- Tobacco 32,753 33,091 31,419 

- Liquor 24,886 24,910 20,496 

- Beer 29,808 39,817 33,807 

- Non-alcoholic beverages 7,901 8,844 7,830 

Source: Ministry of Finance. 
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A tax rate increase on a particular commodity 
changes the relative prices of that commodity. As a 
result, it changes the relative consumption of the 
household. In this study, consumption and price data 
from the National Income Account in the period 1980-
2002 were used to calculate price elasticities. The price 
elasticities on alcoholic beverages and tobacco products 
were found to be close to 1 (-0.89 and -0.80 respectively) 
but the price elasticity on fuel consumption was inelastic 
(-0.20). This finding is far from that of the study by Isara 
(2003). Using micro data, Isara found that price 
elasticities for alcoholic beverages and tobacco 
consumption were -0.54 and -0.39 respectively. 
Moreover, Isara’s study found that approximately 46 
percent of cigarette packages collected on the street in 
many provinces around Thailand were contraband 
cigarettes. One possible reason for the different result 
from that of Isara stems from the fact that Isara’s 
consumption data included the consumption of 
contraband cigarettes. Galbraith and Kaiserman (1997) 
showed that the price elasticity of taxed cigarette 
consumption (-1.01) is higher than that of taxed plus 
untaxed cigarette consumption. Thus, a tax on cigarettes 

may not be an effective tool to reduce smoking or to raise 
tax revenue. Higher tax rates reduce taxed cigarette 
consumption and increase contraband cigarette 
consumption. 

The effect of the tax rate changes on tax revenues 
was simulated using the Computable General Equilibrium 
Model developed by TDRI. The results are shown in 
Tables 4 and 5. An increase of the VAT rate to 10 percent 
in 2005 would increase revenues from indirect taxes by 20 
percent in 2005. The VAT and business tax revenues 
would increase by 158 billion baht in 2006. 

An increase of the excise tax raises less additional 
tax revenue than an increase in the VAT. If the excise tax 
on alcoholic beverages increases by 40 percent in 2005, 
the excise tax revenue increases by 15 percent. In 2006, 
the excise tax revenue after one year at the changed tax 
rate increases by 21 billion baht. This effect is small 
compared with a 30-percent fuel tax increase, as the fuel 
tax has a broader base than that on alcoholic beverages. 
In 2006, additional excise tax revenue would increase by 
36.6 billion baht if the fuel tax rate is increased by 30 
percent in 2005. 

Table 4  Growth of Tax Revenues in 2005 When a Tax Rate Changes (percent) 

Excise tax increases  VAT increases 
from  

7% to 10% 
40% for alcoholic 

beverages 
70% for tobacco 

products 
30% for  
fuels  

Indirect taxes 20.45 10.62 9.98 13.14 

- VAT plus business tax 50.75 7.31 7.85 7.31 

- Excise tax 6.88 15.20 13.28 20.65 

- Import duty 4.74 5.14 5.67 4.83 

Direct taxes 3.87 5.41 5.31 5.40 

- Corporate income tax 3.74 5.30 4.41 5.36 

- Personal income tax 4.15 5.66 7.19 5.49 

Total tax revenues 13.71 8.50 8.09 10.00 

Source: Worawan (2005). 

Table 5  Projection of Tax Revenues in 2006 Following Changes in Tax Rates (millions of Baht) 

Excise tax increases  VAT increases 
from  

7% to 10% 
40% for alcoholic 

beverages 
70% for tobacco 

products 
30% for  
fuels  

Indirect taxes 154,284 19,237 16,219 34,482 

- VAT plus business tax 157,769 -1,467 477 -1,503 

- Excise tax -2,734 21,020 15,492 36,638 

- Import duty -751 -316 250 -653 

Direct taxes -8,209 -1,522 -1,807 -1,601 

- Corporate income tax -5,452 -994 -3,495 -824 

- Personal income tax -2,757 -528 1,687 -777 

Total tax revenues 146,075 17,715 14,412 32,881 

Note: Economic growth is 5.77 percent per year. 

Source: Worawan (2005). 
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A 70-percent increase in the cigarette tax rate does 
not generate enough tax revenues to finance the extra 
fund requirement for the 30-Baht Health-care Scheme. In 
2006, extra excise tax revenues would be 15.5 billion baht 
if the cigarette tax is increased by 70 percent in 2005. 

 
 

IV. CONCLUSION 
 
In 2006, approximately 50 million Thais will be 

eligible for coverage under the 30-Baht Health-care 
Scheme. If the capitation cost to maintain the standard 
quality of care is considered, the projected expenditure 
for the program  will be 109.5 billion baht, or 
approximately 10 percent of the total tax revenue. This 
health-care cost can be reduced by encouraging the 
Social Security Office to enroll effectively all private 
employees in the Social Security health-care scheme. 
This would reduce the number of eligible people under 
the 30-Baht Health-care Scheme by approximately 2 
million. 

Without any expenditure reduction, more funding 
will need to be added to the 30-Baht Health-care Scheme. 
Many stakeholders, particularly health-care 
professionals, have suggested that the government raise 
the excise tax on alcoholic beverages and tobacco 
products, and earmark the resulting additional tax 
revenue for the 30-Baht Health-care Scheme. 

This study has shown that the additional tax 
revenues raised by a 40 percent increase of the alcoholic 
beverages tax and a 70 percent increase of the tobacco 
tax would be 21 billion baht and 15.5 billion baht 
respectively in 2006. Thus, taxes on alcoholic beverages 
and tobacco products do not seem to be good tools to 
raise tax revenues and reduce private consumption of 

these commodities. The price elasticities of these  
two commodities are high and close to 1, whereas the 
price elasticity of fuel consumption is low. Raising the 
excise tax on fuel by 30 percent would increase the excise 
tax revenue by 36.6 billion baht in 2006. However, 
adjusting the commodity tax rates may require further 
evidence of the marginal cost of public funds of the 
commodity taxes. Raising the commodity tax with a 
comparatively high marginal cost of public funds is not 
recommended. 

Figure 1 shows that revenues from taxes on 
alcoholic beverages and tobacco products fluctuate 
around the trend line. In the period 1997-1999, the tax 
revenues collected from these two commodities were 
high. They dropped in 2000 for many reasons, one of 
which was the overproduction of liquor in 1999 to avoid 
any possible difficulties posed by the expiring of liquor 
licenses. The graph confirms that earmarking tax 
revenues from the sale of alcoholic beverages and 
tobacco products could put the 30-Baht Health-care 
Scheme in an unstable position. It also raises the 
question: “Should our health-care services hinge on the 
edge of economic growth or on the consumption and 
production behavior of economic agents?” 

 
ENDNOTES 

 
1 Total government expenditure for the health-care sec-

tor was 74 billion baht (Bank of Thailand). 
2 Including inpatient, outpatient, emergency, high-cost 

and rehabilitation care, health-care promotion and 
prevention, hospital replacement investment and spe-
cial fund for remote areas. 

Figure 1 Revenues from Excise Taxes on Alcoholic Beverages and Tobacco Products 
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Source:  Data from the Excise Department. 
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3 This does not mean that NHSO is 27 billion baht in 
debt. The underfunded budget was distributed un-
evenly among hospitals across the country. However, 
NHSO, who receives capitation budget from the  
government, can save itself with excess funding as 
some proportion of the budget allocation for capita-
tion fee is deducted by the NHSO for various types  
of expenditure (e.g., health care promotion and  
prevention, hospital replacement investment, high-
cost care, etc.). 

4 This possibility can be applied to other types of so-
cial services. 
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INTRODUCTION 

In 1997, TDRI conducted a re-examination of the case 
for the construction of Kaeng Sua Ten (KST) dam, in 
Thailand’s northern province of Phrae,1 on the river 
Yom. The area proposed to be flooded by the dam’s 
construction, in the upper Yom basin, encompasses one 
of Thailand’s largest few remaining natural teak forests. 
Approval in principle was given by the Thai cabinet (the 
Council of Ministers) in November 1996 for the Royal 
Irrigation Department (RID) to design and budget for the 
construction of the dam. The project’s economic 
feasibility had earlier been affirmed in a 1991 report2 by 
the Food and Agriculture Organization (FAO) under 
FAO/World Bank Co-operative Program (the FAO 
report). TDRI was commissioned by the Bureau of the 
Budget, of the Prime Minister’s Office, to re-examine 
the project as a case study in the analysis of publicly-
funded investments in infrastructure. 

 
 

THE FAO REPORT 1991 
 

TDRI’s case study, which was published in July 
1997, focused on the cost-benefit assumptions and 
values bearing on the economic justification of the KST 
agricultural dam project as determined by the FAO 
report. The purpose was to bring to attention critical 
parameters and premises which needed to be revaluated 
in view of the six-year time lapse since the FAO report 
was written, but which had not been duely updated when 
the project was submitted to the Council of Ministers in 
1996. The review of key project variables which TDRI 
undertook included market indicators which were 
observed to have changed significantly since 1991, or 
which must take into account the exchange rates and 
expectations – particularly with regard to crop prices – 
following the devaluation of the Thai currency in early 
July 1997 and the float of the baht thereafter. But as an 

illustrative case study in public sector investment, 
TDRI’s remit was also to scrutinize other assumptions 
which were as likely to impinge on the dam’s economic 
justification, and which might have affected the validity 
of previous assessment of the costs and the benefits of 
the project. 

In the course of the review it was found that one 
assumption singularly overshadowed the FAO report’s 
economic analysis. TDRI’s case study noted that the low 
economic values which were assigned to farm labor 
costs in the project area were arguably unrealistic and 
potentially misleading. Farm wages were assumed to be 
constant in real terms throughout project life, and their 
economic values were discounted at half the market 
wage rates for unskilled workers (equivalent to an 
economic conversion factor of 0.5 for labor). For the 
purpose the FAO report’s economic analysis, labor input 
costs for crop production therefore ranged from no more 
than 25 to 35 baht per man-day. The assumption of so 
low an economic opportunity cost for labor detracted 
from the credibility of the project’s economic feasibility, 
which largely rested on increased farm incomes and 
profits. The nominal or market wage used as reference 
was based on the rate that prevailed in 1990 for hired 
farm labor in the northern and central provinces. But the 
fact was that rural wages in Thailand had gained steadily 
and markedly in real terms across all regions, and that 
discounted economic pricing of agricultural labor in a 
market presumed to be distorted by underemployment 
did not apply in the Thai context. The labor market from 
mid-1980’s and throughout the 1990’s was 
characteristically mobile and competitive. The evidence 
of steady upward shifts of the wage rates as labor 
migrated out of the agricultural sector would suggest 
that the rural wage structure was undistorted by 
underemployment, and that the market price of labor for 
the period fairly represented its true economic 
opportunity cost. From the National Rural Development 
Committee (NRDC) statistics for rural villages, the 
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median rural wage rate rose from 30 baht in 1984 to 50 
baht in 1990, from which point it was doubled in six 
years to 100 baht in 1996. It was a rate of increase that 
outpaced domestic inflation and was equivalent to an 
annual 2 percent compounded growth of the rural wage 
in real terms.3 Figure 1 shows the progressive rise of the 
daily wage rates for all rural areas compiled from the 
NRDC village census data. The median value at the 50th 
percentile is representative of the price of unskilled 
agricultural labor. 

The KST project’s major crops were paddy and 
soya beans, the incremental value of which largely made 
up the economic benefits from the availability and use of 
water for irrigation, drawn from and regulated by the 
dam’s storage capacity. In assuming as it did an 
unchanging farm wage rate in real terms throughout 
project life, and in setting the economic value of labor at 
one-half its market rate by a rule-of-thumb that was 
inappropriate in Thailand’s case, the FAO report had 
undervalued the costs and overvalued the benefits of 
incremental cropping. TDRI’s concluding view was that 
the economic return from incremental farm outputs 
justifying investment in the dam had been overstated. 

The FAO report analyzed and presented the KST 
dam primarily as an investment in agriculture, with 
sustainable benefits being derived mainly from an 
expansion in dry-season cropping downstream and better 
yields from pre-existing wet-season paddy farming. 
Although construction of the dam was expected to lessen 
damages from annual floodings, the probable benefit of 
flood protection was considered marginal and subsidiary 
to the main benefit in agriculture from extended 
cropping. The FAO report estimated the flood protection 
benefit of the dam at 3.2 million baht on average per 

year over project life at 1991 prices, equivalent to less 
than 1 percent of the project’s total net present value 
(NPV). 

 
 

THE RID STUDY 2001  
 
New parameters of the dam’s flood protection 

benefit were introduced in a feasibility study of the KST 
project completed in August 2001 by a consortium of 
consultants commissioned by the Royal Irrigation 
Department4 (the RID study). The study revised the 
flood protection benefit of the project to 232 million 
baht on average annually over project life in 1995 prices, 
approximately a sixty-fold increase in real terms over the 
FAO report’s original estimate. The boundaries of the 
dam’s flood protection were redrawn by the RID study 
to extend to areas as far as 520 kilometers downstream,5 
to varieties of crops other than paddy, to other land-use 
activities, and to buildings, properties and infrastruc- 
tures. Without the dam, flood damages were estimated at 
525 million baht annually on average. With the con- 
struction of the dam, the potential annual flood damages 
were estimated to be lessened by 54 percent, the 
difference being the dam’s protection value. In terms of 
NPV, the total flood protection benefit of 1.2 billion 
baht6 was 40 percent of the project’s total (also revised) 
NPV of 3 billion baht. Flood protection value of such 
magnitude and proportion could not be considered a 
subsidiary and marginal element of the dam’s benefit. It 
was an extreme shift of the baseline scenario and a 
radical makeover of the project’s benefit profile as 
originally appraised by the FAO report. 

 

Figure 1  
Daily Wage Rates, All Rural (non-Urban) Areas 1984-2003 
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FLOOD FREQUENCY ANALYSIS 
 
The occurrence of floods, from which damages 

are estimated by association with the peak flow rates, 
cannot be predicted with certainty. Peak flood 
discharges are random chance events with statistical 
probabilities of occurrence for each year and recurrence 
within project lifetime, according to the available 
hydrological records. The most likely pattern of annual 
floods – measured as the probable recurrence intervals 
of varying annual peak discharges over time – is found 
by statistical best fit of the historical data. The 
distribution types more commonly tested for best fit in 
flood frequency analysis are differently-shaped 
asymmetrical functions, such as the Gamma, the 
Extreme Value (Gumbel), the Lognormal and the Log 
Pearson Type III. The parameters which describe the 
distributions are estimated to fit the sample mean and 
variance – in the case of the Log Pearson additionally 
the sample skew – of the data. The FAO report 
reconstructed a time series of annual maximum flows at 
the KST dam site for 40 years between 1950 to 1990 and 
tested for Log Pearson Type III probability distribution. 
By extrapolation the FAO report estimated a 
probabilistic peak flow of 2,500 cubic meters per second 
(m3/sec) occurring once over an interval of one hundred 
years (a 100-year flood) and a probabilistic flow of 
3,800 m3/sec once in a thousand years (a 1000-year 
flood). The actual maximum peak flood discharge in the 
1950-1990 time series was recorded in 1952 at the rate 
of 2,013 m3/sec. 

In Figure 2, the 1950-1990 time series of annual 
peak floods at KST dam site as reconstructed in the FAO 

report are shown as an empirical (with stepped 
appearance) cumulative density function, in comparison 
with estimated continuous cumulative density functions 
of Extreme Value Type I (Gumbel), Lognormal, and 
Gamma distributions.7 The comparison shows the 
Gamma probability distribution to correlate best with the 
empirical data, with a correlation coefficient value of 
0.95. Because the coefficient of skewness of the 
logarithms of the annual peak discharges is near to zero 
in value, there is virtually no difference between the 
Lognormal distribution shown in Figure 2 and the Log 
Pearson Type III distribution which was fitted to the data 
in the FAO report.8  

The inverses of the estimated cumulative density 
functions give the estimated annual peak floods at 
specific probabilities – the extrapolations of maximum 
annual flood levels at corresponding recurrence 
intervals.9 The best-fitting Gamma distribution in Figure 
2 estimates the discharges of a 100-year flood at 2,145 
m3/sec, and of a 1000-year flood at 2,823 m3/sec. These 
estimates diverge markedly from the extrapolations in 
the RID study of 2,511 m3/sec for a 100-year flood, and 
3,722 m3/sec for a 1000-year flood.10 The differences in 
the estimated maximum annual peak discharge scenarios 
for different distribution types emphasize the need for 
caution in extrapolating floods of extreme recurrence 
intervals or return periods from a relatively small 
baseline flood data of 40 years. Table 1 compares the 
extrapolated peak flow figures in m3/sec for different 
probability assumptions based on 1950-1990 records, 
against the projections of the RID study based on flood 
data extended to the years 1995-1996. 

Figure 2 
Comparative Cumulative Density Functions Empirical, Lognormal, Extreme Value and Gamma 
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Table 1 
Predicted Annual Maximum Flows at KST Dam Site, in Cubic Meters per Second 

Return Period Exceedence Lognormal Gamma Extreme Value RID Study 
Years Probability Distribution Distribution Distribution Table Kor 2-1 

2 0.5 700 737 731 899 
5 0.2 1,118 1,138 1,102 1,262 

10 0.1 1,428 1,395 1,348 1,521 
20 0.05 1,749 1,633 1,583 1,806 
25 0.04 1,855 1,707 1,658 1,904 
50 0.02 2,195 1,930 1,889 2,196 

100 0.01 2,555 2,145 2,117 2,511 
200 0.005 2,936 2,354 2,345 2,846 
500 0.002 3,474 2,623 2,646 3,308 

1,000 0.001 3,909 2,823 2,873 3,722 
10,000 0.0001 5,548 3,468 3,627 5,145 

Correlation Coefficient Value11 0.9312 0.9478 0.9416 0.9416 

 
 

The exceedence probability in column 2 of Table 
1 represents the likelihood of occurrence of an annual 
maximum discharge rate that equals or exceeds the flood 
flow extrapolations variously indicated in the respective 
row of the Table. From column 2, the percent chance in 
any one year and in every year of an annual maximum 
discharge being equal to or exceeding a 100-year flood 
is shown to be constant at 1 percent, a 200-year flood at 
0.5 percent, and a 1000-year flood at 0.1 percent. The 
conventional measure of exposure to flood risk over a 
time span of t years is determined by binomial 
probability as the chance for a n-year flood as follows: 

1-(1-1/n)t

where the term 1/n denotes the exceedance probability. 
By way of examples derived from the foregoing 
formula, the percent chance a 20-year flood occurring 
over a time span of 30 years is 78.5 percent, whereas for 
a 100-year flood the chance would be 26.03 percent. For 
a project lifetime of 50 years, the likelihood of an annual 
peak discharge equalling or exceeding a 20-year flood is 
evaluated at 92.31 percent, for a 100-year flood 39.5 
percent, and for a 1000-year flood 4.88 percent. The 
formula evaluates the risk of a flood of specific return 
period, but the broader risk which addresses all 
probabilistic floods of all possible return periods over 
the span of project lifetime is unresolved by the above 
formula. 

 
 

FLOOD DAMAGES AND FLOOD PROTECTION 
 
Flood frequency analysis which relates peak 

flood discharges to return periods is normally 
undertaken with a parallel examination of the rating 
curve which relates the discharges to flood stages (water 
levels), from which may be derived estimates of 
damages due to the flood’s duration and depth. The FAO 

report estimated that a flood depth of between 0.5 to 1.0 
meters over five days would reduce paddy yield by 40 
percent, which translated into a loss of 1,250 kilograms 
of paddy per hectare under cultivation.12 The estimate 
was based on the 1973 flood which was one of the 
biggest floods in the Yom basin on record, rated at 2,315 
m3/sec at Phrae township13 at a distance of over 90 
kilometers downstream from dam site. The KST dam’s 
storage capacity was expected to prevent losses in the 
Phrae floodplain by reducing the peak discharges and 
lowering the associated flood stages. The dam’s flood 
protection benefit as estimated by the FAO report was 
derived from losses discretely estimated for 5-year, 10-
year, and 20-year floods. But the total economic value of 
protection from such floods for the duration of project 
life was limited to wet-season paddy cropping between 
August and September over an area of 5,250 hectares14 
in Phrae. At an annualized average of 3.2 million baht 
per year, flood protection benefit of the dam estimated 
by the FAO report was equivalent to a total of 17 million 
baht in NPV at the start of the project in 1991 prices.15

The RID study, on the other hand, based its 
estimates of damages on the 1995 flood, which recorded 
a 2,243.6 m3/sec peak flow in Phrae township,16 and on 
the smaller flood of 1996 for regression analysis. The 
relationship between flood damages and flood peaks is 
described by the regression equation: 

D = a + b.lnQ 

where   D is the value of damages, in million baht 
and      lnQ is the natural logarithm of the peak flow Q, 

in m3/sec. 

The constant a and the coefficient b of the 
regression equation are estimated for each and every 
district of the affected provinces of Phrae and Sukhothai, 
to determine damages to crops and properties from flood 
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discharges above local critical thresholds. On such 
bases, the RID study estimated the annual flood 
protection benefit of the dam in reducing potential crop 
damages in Phrae at 46 million baht in 1995 prices.17  

The FAO report described flood damages in 
terms of reduced paddy production in the floodplain 
starting from the Yom river’s confluence with the Ngao 
tributary to Denchai district in Phrae – a distance of 128 
kilometers downstream from the proposed dam site. No 
protection benefit was attributed by the FAO report to 
the KST dam in areas further downstream, where the 
annual flood would be significantly influenced by the 
Yom’s other tributaries, and also by the Nan river 
further south in Sukhothai province. The impact on the 
flood flow that could be attributed to the dam beyond the 
Phrae floodplain was described as ‘difficult’18 to 
estimate. Notwithstanding the reservation expressed by 
the FAO report, the RID study’s assessment was that 
without the KST dam the overall attributable flood 
damage to all crops and properties downstream 
including the districts of Sukhothai would be as much as 
525 million baht per year. With the construction of the 
dam flood attributable damage would be reduced to 282 
million baht, equivalent to a protection benefit of 243 
million baht.19 Excluding all other crops and properties, 
the paddy-cropping area in the big flood of 1995 
receiving attributable protection was estimated by the 
RID study to amount to a total of 87,103 hectares 
(544,395 rai),20 of which Sukhothai province accounted 
for 85 percent (73,712 hectares), and Phrae for only 15 
percent (13,391 hectares). Flood-affected cropping area 
in Phrae as originally estimated by the FAO report at 
5,250 hectares was therefore increased by more than 2.5 
times in the RID study. Inclusive of downstream paddy-
cropping area in the Sukhothai province, the overall 
affected area was 16.6 times that of the earlier FAO 
report’s estimate. 

For the purpose of project evaluation, the annual 
benefit of flood protection is best derived from the 
annual probable risk of damaging floods, determined 
from a pattern of probability fitting the frequency of 
annual peak flows recorded at or near to the dam site. 
The FAO report duely fitted a Log Pearson probability 
function to the available flood records, to determine the 
likely magnitudes of 5-, 10-, and 20-year floods. The 
damages were assessed on the effect of the flood 
magnitudes on paddy productivity in the affected 
cropping area. The RID study on the other hand did not 
update flood records to extend the FAO report’s 1950-
1990 peak flow data series at the KST dam site, but 
instead based the flood frequency analysis on 1960-1996 
reconstructed records of peak flows at eight gauging 
stations downstream on the Yom river, only two of 
which were sited in Phrae.21 The annual August-October 
data were fitted to Extreme Value (Gumbel) probability 
distribution function and extrapolated to 2-, 5-, 100-, 
1000-, and 10000-year flood peaks, but with no 

evaluation regarding the goodness of fit relative to other 
distribution types. 
FLOOD RISK ANALYSIS 

 
Estimates of flood protection benefit are based on 

the difference in expected flood damages with and 
without the dam. The FAO report estimated damages 
over the project lifetime on the basis of predicted annual 
floods with return periods of up to 20 years, whereas the 
RID study included floods with return periods of up to 
10,000 years. But the magnitudes of damaging floods 
are random chance events. The risk corresponds to the 
events’ probability. Using the Monte Carlo simulation 
method of risk analysis, repeating trials of annual floods 
can be simulated as random events defined by given 
probability distribution statistics, to forecast likely 
damages over project life year by year related to the 
respective magnitudes of the probabilistic flood 
discharges. 

Crystal Ball22 risk analysis software was used to 
generate 10,000 trial simulations of annual flood 
discharges covering districts (amphoe) of Phrae province 
on the Yom, for which the RID study has extrapolated 
flood damages. The statistics which were used to 
generate the simulations were of Gamma, Lognormal, 
and Extreme Value (Gumbel) probability distribution 
functions which were fitted to the FAO report’s 1950-
1990 series of annual maximum flows, based on 
readings at KST dam site. The damages (D) to crops 
were estimated from the simulations using RID study’s 
coefficient (b) and constant (a) values from bivariate 
regressions at district levels,23 on condition that the 
simulated random discharges exceeded the respective 
damage thresholds (Q0) indicated in the RID study. The 
simultaneous simulations of annual floods at various 
districts downstream were assumed first to be perfectly 
correlated with an assigned correlation coefficient value 
of 1.0, and alternatively as completely unrelated with 
correlation coefficient value of zero, for every year of 
project life. The sum values of the mean and median 
predicted annual damages (using RID study’s damage 
parameters) resulting from to the simulated discharges 
over the project lifetime of 50 years were discounted to 
give the present value of the total probabilistic damages 
without the project, from which the annualized damage 
value may be derived by the periodic payments 
formula.24 The alternative correlation assumptions for 
the simulated discharges affect the respective predicted 
median value, but not the mean, of the damages. 

The summary results in annual crop losses25 from 
the flood discharge simulations for Phrae are tabulated 
in Table 2, all values of which were found to be larger 
than the FAO report’s average annual assessment of 3.2 
million baht, which was limited only to losses in paddy 
production and covered a lesser area of cultivation. But 
the results of the simulations in Table 2 conversely 
indicate that the RID study’s estimate of 54 million 
baht26 in annualized damages overstated the likely risk 
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by up to 7 times, depending on the distribution functions fitted to the data series. 
Table 2 

Summary of Simulation Results in Annualized Flood Damages to Crops in Phrae, 
for Different Probability Distributions of Annual Flood Peak Flows, in Million Baht 

FAO Series 1950-1990 Annualized LogNormal Gamma Extreme Value 
 Mean 12.63 10.12 8.95 
Correlation = 1.0 Median 11.34 9.28 8.09 
No Correlation Median 12.30 9.86 8.68 
FAO Series + 1995, 1996 Annualized LogNormal Gamma Extreme Value 
 Mean 15.68 13.11 11.49 
Correlation = 1.0 Median 14.29 12.19 10.57 
No Correlation  Median 15.29 12.88 11.19 

 

Extending the same probabilistic simulation 
methodology of risk analysis to the province of 
Sukhothai further downstream on the Yom and its 
tributaries, estimates of likely crop losses from 10,000 
simulation trials of annual flood discharges are 
summarized in Table 3, under similar alternative 
assumptions of correlation and probability distribution. 
The predicted losses are similarly based on the 
regression parameters and damage thresholds used in the 
RID study, with the simulated annual peak discharges as 
predictor variables for each of the province’s 
downstream districts. The RID study’s estimate of 
average pre-project annual crop losses at 287 million 
baht in Sukhothai was found to be up to 3 times higher 
than the likely risk of crop damages as indicated by the 
probabilistic simulations. 

 
 

CONCLUSION 
 

Project appraisal is a due process of evaluation 
which determines if a project is worth undertaking, in so 
far as its expected dividends are judged to outweigh the 
costs. The process supports rules-based allocation of 
resources predicated on expected outcomes. Predictions 
of outcomes affecting a project’s costs or benefits which 
are dependent on random chance events of uncertain 
magnitudes, such as rainfalls or floods, are best dealt 
with as probabilistic risk problems. The probabilistic 
approach for evaluating the risk of events and their 
consequences, using the Monte Carlo method of 

probabilistic simulations, is a refinement on single-point 
evaluation based on scenarios of best- and worst-case 
projections of outcomes. 

For KST project, the risks are floods which 
exceed certain threshold rates of flow and the 
consequences are the damages they inflict on crops and 
properties. Protection from such floods is a benefit. The 
RID has commissioned a new study which has mapped a 
new profile of the dam’s protection benefit based on a 
revised baseline of predicted annual flood damages. The 
dam’s protection was supposed to range over an area of 
potential damages extending from the Phrae floodplain 
immediately below the dam into all of Sukhothai 
province. In marketing terms, the magnitude of potential 
damages newly estimated by the RID study has 
effectively re-branded the KST project as no less an 
investment in flood protection than an investment in 
agriculture. But simulations of annual flood discharges 
by the Monte Carlo method of risk analysis, using the 
study’s flood damage parameters, result in mean and 
median annual damages well below the study’s 
predictions. Where comparable, the damages indicated 
by the Monte Carlo simulation trials are closer to the 
original findings of an earlier FAO report on the 
project’s feasibility. Probabilistic risk analysis based on 
the historical flood data suggests that the RID study’s 
baseline estimate of predicted potential damages and the 
flood protection benefit of the dam were much 
overstated. The predictions should be subject to further 
review if they are to be taken seriously as a call for 
action on the project’s implementation. 

Table 3 
Summary of Simulation Results in Annualized Flood Damages to Crops in Sukhothai, 
for Different Probability Distributions of Annual Flood Peak Flows, in Million Baht 

FAO Series 1950-1990 Annualized LogNormal Gamma Extreme Value 
 Mean 128.50 124.89 116.85 
Correlation = 1.0 Median 122.96 119.74 110.98 
No Correlation Median 127.12 123.98 115.88 
FAO Series + 1995, 1996 Annualized LogNormal Gamma Extreme Value 
 Mean 147.02 144.50 134.96 
Correlation = 1.0 Median 141.15 139.19 128.87 
No Correlation  Median 145.43 143.67 133.99 
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It would be an ironic final twist in the long saga 
of the KST dam if its eventual construction as a flood 
barrier, aside from other objectives, were to lead to an 
exacerbated deforestation of the upper Yom basin, and 
consequently to find that the destruction of one of 
Thailand’s last remaining natural teak forests would at 
best be ineffective against seasonal floods in the river’s 
lower reaches, and at worst a self-fulfilling prophecy of 
the hyperbolical damages it was designed to alleviate. 

 

APPENDIX 
 
1. The FAO Report’s flood data for the years 1950-

1990 at the KST dam site are shown in the following table. The 
data are used for flood frequency analysis and tested for 
distribution probabilities as shown in Figure 2 and Table 1. 
The RID study’s flood discharge figures of 2,193.35 m3/sec for 
1995 and 1,131.54 m3/sec for 1996 are used to extend the 
series for the simulation trials, results of which are shown in 
Tables 2 and 3.   

. Peak Discharge  Peak Discharge 
Year m3/sec Year m3/sec 
1950 656 1971 1,018 
1951 1,197 1972 963 
1952 2,013 1973 1,946 
1953 433 1974 1,060 
1954 931 1975 829 
1956 1,091 1976 755 
1957 1,607 1977 699 
1958 312 1978 999 
1959 590 1979 312 
1960 670 1980 564 
1961 1,799 1981 781 
1962 433 1982 311 
1963 1,163 1983 732 
1964 428 1984 1,029 
1965 333 1985 303 
1966 606 1986 350 
1967 994 1987 826 
1968 472 1988 554 
1969 540 1989 421 
1970 1,529 1990 260 

2. The RID study’s flood damage parameters for 
districts (amphoe) of Phrae and Sukhothai provinces describe 
the relationship between damages (D, in million baht units) and 
flood peaks (Q, in m3/sec) above critical thresholds (Q0) in the 
form of regression equation D = a + b.lnQ. They are as follows 
for crop damages: 

Districts a b  Q0

Phrae    
    Song -445.756 62.319 1,300 
    Nong Muang Kai -131.550 18.706 1,150 
    Mueng Phrae -190.061 26.874 1,190 
    Soong Men -265.375 37.421 1,200 
    Den Chai -186.755 26.470 1,190 
    Long -279.562 39.594 1,190 
    Wang Chin -205.295 28.456 1,250 
Sukhothai    
    Sri Satchanalai -327.394 51.014 620 
    Sawankalok -1,737.395 244.406 1,250 
    Sri Samrong -764.314 109.284 1,090 
    Mueng Sukhothai -941.459 147.063 605 
    Kongkrailas -1,520.235 220.202 1,000 
    Kirimas -669.173 100.301 790 

Source: The RID Study, Volume 2, Main Report, Table 5.5-22. 
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