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1. INTRODUCTION 

The Government Procurement Agreement (GPA) is a 
plurilateral agreement under the World Trade Organi-
zation (WTO) to which 39 countries currently are 
signatories. Thailand is currently a non-member of GPA 
and the issue of whether the country should sign the 
agreement is being debated. It is believed that the 
agreement brings about two benefits for its signatories. 
First, as a result of increased transparency and more 
open competition resulting from the agreement, a 
signatory country could get better value for the public 
money spent on goods, services or works. The second is 
an increase in the size of export markets as a result of 
purchases by the governments of other member 
countries. For developing countries, the first kind of 
benefit is likely to be more important (Srivastava 2003). 
So far there have been few studies estimating the size of 
the GPA benefits. Existing estimations are often based 
on arbitrary or ad hoc assumptions. For example, 
Srivastava (2003) estimates that the maximum savings of 
public resources for the central government of India in 
accessing GPA is about $1.7 billion per year, assuming a 
simplistic savings rate of 30 percent. Even for countries 
that have already accessed to GPA, actual savings are 
estimated based on simple pre- and post-accession 
comparisons. For example, Choi (2001), who assessed 
the Korean GPA experience, argues that the cost-saving 
margin for domestic goods has increased from 5.8 
percent from the pre-accession period to 8.5 percent 
after the accession and from 18.5 to 23.1 percent for 
imported goods.       

The objective of this article is to estimate the 
potential benefits of accessing to GPA based on 
available empirical evidence, using Thailand as a case 
study. As the export opportunities are likely to be small 
and the impacts of the increase in transparency are 

difficult to quantify, our study will be limited to an 
estimation of the benefits resulting from intensified 
competition. The rest of the paper is structured as 
follows: the next section states the framework of the 
analysis and section 3 describes the data sets used in the 
study. Section 4 develops an econometric model that 
will be used in section 5 for estimating the benefits of 
procurement market liberalization under GPA. The last 
section provides concluding remarks.  

 
 

2. FRAMEWORK OF THE ANALYSIS 
 
The basic idea of our analysis is that the 

liberalization of the public procurement market will 
increase competition due to the participation of foreign 
suppliers. The intensified competition would then lead to 
lower expenditure for the procuring agency, and thus 
generate savings. This insight is supported by a result 
from the auction theory that a larger number of bidders 
would result in lower winning bid prices, keeping other 
factors constant (Klemperer 2004).1 However, the 
reduction rate of the winning bid price falls as the 
number of bidders increases. Assuming independent 
private values with uniform distribution and risk-neutral 
bidders, the following relationship between the winning 
bid price and the number of bidders can be derived: 
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where P is the winning bid price; n is the number of 
bidders; v and v  are the minimum and maximum private 
values of bidders. By transforming the above equation 
into one that expresses a relative price reduction from 
the starting price, we obtain an equation that can be used 
for the econometric estimation used in section 4. 
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3. DATA 
 
We utilize two data sets to estimate the benefits 

of the liberalization of the Thai public procurement 
market. The first data set is from Thailand’s public 
procurement “e-auction” database, maintained by the 
Comptroller General’s Department. This data set will be 
used to establish a relationship between the number of 
bidders and the reduction in the winning bid price. The 
data set has been compiled in line with government 
policy since 2005, which requires all procuring agencies 
in the central administration and State-owned enterprises 
to conduct an online auction for any procurement 
projects, except consultancy projects, for which the 
values exceed 2 million baht (roughly US$60,000). Each 
record in the data set contains the contract number, the 
type of contract (e.g., purchase of equipment, services, 
construction or rental contracts), the name of the 
procuring agency, the bidding date, the starting price for 
bidding, the winning bid price, and the number of 
bidders participating. For our study, only projects for 
which the values exceed GPA thresholds have been 
selected.2 The resulting data set contains 3,165 records 
whose summary statistics are shown in Table1. 

The second data set is derived from the World 
Bank’s awarded projects’ database, which can be 
accessed through the World Bank’s website. As most of 
the World Bank’s projects are subjected to international 
competition requirements, the data set can provide a 
glimpse of the nature of competition in a liberalized 

market for a non-GPA country like Thailand. The World 
Bank’s project data set contains information on project 
names, project values, the name of the procuring entity, 
the method used in selecting suppliers, the number of 
suppliers participating, and the nationalities of the three 
lowest bidders. As our goal is to understand the impact 
of liberalization under GPA on the Thai public 
procurement market, only projects that have the 
following characteristics have been selected for the 
study. First, the projects must be implemented in 
Thailand, i.e., the procuring agencies must be Thai 
public agencies. Second, suppliers must be selected 
based on a competition-based method.3 Third, the 
project value must exceed the GPA thresholds. The 
selected data set contains 42 projects implemented 
between 2000 and 2006. Table 2 provides a summary of 
the value of the projects in the data set. 

 
 

4. METHODOLOGY 
 
The first step in estimating the benefits of market 

liberalization is to identify the effects of competition on 
the winning bid price based on our model adapted from 
the auction theory literature. By using the transformed 
equation that expresses the relationship between the 
percentage price reduction and the number of bidders 
and including some control variables, we obtain the 
following equation that can be used for our econometric 
estimation: 

 
Table 1 Descriptive Statistics of the E-Auction Data Set 

Number of bidders (persons) Starting price 
(million baht) Objects of procurement Number of 

projects 
Min Max Mean Min Max Mean 

Central government 
Equipment 1,254 2 24 2.7 7 28,349 53 
Material 757 2 34 3.4 7 654 21 
Services 367 2 14 3.0 7 2,898 29 
Rental 49 2 9 3.4 8 1,446 121 
State-owned enterprises and other government entities 
Equipment 187 2 27 3.7 22 1,720 105 
Material 224 2 22 3.6 22 510 58 
Services 88 2 10 3.4 22 1,760 117 
Rental 8 2 11 3.6 22 688 123 
All government entities 
Construction  231 2 29 8.4 279 20,709 807 

Source: Comptroller General’s Department, Ministry of Finance.  

Table 2 Value of Projects in the World Bank Data Set (millions of baht) 

 Minimum Maximum Mean 
Goods 7 1,267 224 
Consultancy 0.27 96 10 
Construction 68 418 158 

Source: Awarded projects’ database, World Bank (as of August 2008). 
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Pdiscount =  α + βnbid + γ1dequip + γ2dmat  
+ γ3dservice + γ4dcon + ηdsoe + ε 

where Pdiscount is the resulting percentage reduction in 
price from the starting price; nbid is a variable 
representing the level of competition and is equal to the 
ratio (n-1)/(n+1). The rest of the variables are dummy 
variables included to control for the type of procurement 
contract (procurement of equipment (dequip), materials 
(dmat), services (dservice), construction (dcon) or rental 
contract (base case)) and the type of procuring entity 
(State-owned enterprises or other government entities 
other than central government agency (dsoe) or central 
government agency (base case)).  

Box 1 shows the result of our regression analysis 
using the Comptroller General’s Department data set. 
All coefficients are statistically significant. The 
coefficient of the variable of our interest, nbid, is 
positive and highly significant. Thus, it is confirmed that 
an increase in the number of bidders actually reduces the 
winning price. However, the relationship is non-linear; 
as the number of bidders increases, the rate at which the 
winning price is reduced becomes smaller. The  
 

regression result also indicates that, controlling for the 
level of competition, the procurement of goods and 
services tends to produce a lower reduction in prices 
than a rental contract, which is used as the base case. 
Procurement by State-owned enterprises and public 
entities other than central government entities tends to be 
roughly two percentage points cheaper than those by 
central government agencies for similar projects, proba- 
bly due to the higher volume of purchases of the former.  

Figure 1 shows the relationship between the 
percentage reduction in price and the number of bidders 
for procurement by central government agencies. 

 
 

5.  SAVINGS FROM MARKET LIBERALIZATION 
 
In this section, we estimate potential savings in 

public expenditure arising from the liberalization of the 
public procurement market under GPA. For comparison, 
we also estimate the potential savings from a hypo- 
thetical liberalization under Japan-Thailand Economic 
Partnership Agreement (JTEPA), a bilateral trade  
 

Box 1  Summary of the Regression Analysis 

 
 

Figure 1  Relationship between the Number of Bidders and Price Reduction (Central Government Agencies) 

 
Source: Authors. 

dsoedcondservicedmatdequipnbidPdiscount 02.005.004.005.004.012.003.0 +−−−−+=  
                               (2.91)         (13.86)         (-4.49)               (-6.02)                   (-4.69)                  (-5.42)                 (7.36)   
 
   t-statistics of estimated coefficients are shown in parentheses. 

0.88 

0.9 

0.92 

0.94 

0.96 

0.98 

1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of bidders

Winning price/ 
Starting price  

Services and equipment 

Construction 

Rental 



6 TDRI Quarterly Review  Vol. 23 No. 4 

agreement between Thailand and Japan.4 Before we can 
use the econometric model developed in the last section 
to assess the impacts of liberalization, we must estimate 
the extent of the possible increase in competition due to 
the liberalization. In other words, we need to estimate 
the additional number of bidders resulting from the 
liberalization. Here we turn to our reduced World Bank 
data set for a clue about how many foreign bidders are 
likely to participate in a liberalized Thai public 
procurement market.  

Unfortunately, although the World Bank’s data 
set records the number of bidders in each project, only 
the nationalities of the three lowest bidders are reported. 
As a result, the number of foreign bidders from GPA 
member countries cannot be known with certainty and 
must be stated as a range between the minimum (assum- 
ing all the unreported bidders to be non-GPA nationals) 
and the maximum (assuming all the unreported bidders 
to be GPA nationals). For example, consider a project 
that has seven bidders with only one out of the three 
lowest bidders reported to be a supplier of a GPA 
country. In this case, the minimum number of GPA 
bidders is one (assuming all the unreported four bidders 
to be non-GPA nationals), and the maximum number is 
five (assuming all the four unreported bidders to be GPA 
nationals). The number of Thai and Japanese bidders can 
be estimated in a similar way. We also assumed that the 
minimum number of Thai bidders is the same as the 
average number of bidders in the domestic e-auction 
projects with similar characteristics.5 Table 3 shows the 
expected number of bidders in each liberalization 
scenario.  

We are now in a position to combine the results 
of an additional number of bidders in each scenario with 
the regression results to estimate the savings in public 
expenditure due to the liberalization of the procurement 
market. The savings are calculated for the budget year 
2007. Based on our estimation, the Thai government 
could save up to 2.5 percent of its public expenditure, if 
its procurement market is liberalized under GPA (see 

Table 4). This would translate into an annual savings of 
328-3,334 million baht (US$10-101 million), as shown 
in Table 5. Most of the potential savings are from 
lowering the costs of construction projects. For compari- 
son, the savings from the liberalization under JTEPA is 
estimated to be between 26 million baht and 45 million 
baht per year, one or two orders of magnitude lower than 
the case of GPA. 

There are two shortcomings in the above 
estimation. First, the ranges of the benefits from the 
overall liberalization and the liberalization of the 
construction sector in particular are rather wide. This is 
inevitable due to the nature of the World Bank data set. 
Second, the estimated savings may be underestimated 
for two important reasons. First, we assumed that the 
costs of foreign and domestic suppliers to be the same. 
In some cases, especially in projects related to high-
technology which tend to be of high project value, 
foreign suppliers may have lower costs than domestic 
firms. Second, our estimation has not taken into account 
the impacts of the increase in transparency due to the 
GPA requirements. Thus, we have omitted potential 
benefits from less corruption and collusion. 

 
 

6. CONCLUDING REMARKS 
 
We have quantified the benefits of the 

liberalization of the Thai public procurement market 
under GPA. We find that the potential savings of public 
expenditure is less than 2.5 percent, which is much 
lower than the figure used in previous literature (e.g., 
Srivastava 2003).  Still the savings can be significant in 
absolute terms for large sectors, such as the construction 
of public works. We also find that liberalization under 
bilateral agreements such as JTEPA would yield 
substantially less benefit than the plurilateral 
liberalization under GPA. As a result, it would be much 
more beneficial for Thailand to access to GPA than 
engage in bilateral trade agreements.  

Table 3  Expected Number of Bidders in Different Liberalization Scenarios  
JTEPA GPA 

  Base case 
(no liberalization) Min Max Min Max 

Central government  
Equipment 2.68 2.68 2.68 3.08 4.28 
Material 3.42 3.42 3.42 3.82 5.02 
Service/consultant 3.04 3.04 3.04 3.9 6.18 
Rental service 3.41 3.41 3.41 3.81 5.01 
State enterprises and other government entities 
Equipment 3.73 3.93 4.13 4.93 7.13 
Material 3.57 3.97 4.17 4.77 6.97 
Service/consultant 3.38 3.38 3.38 3.88 4.88 
Rental service 3.63 3.83 4.03 4.83 7.03 
All government entities 
Construction  8.42 8.42 8.42 8.42 17.42 

Source: Authors’ estimates. 
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Table 4  Estimated Savings from Procurement Liberalization (percentage) 
JTEPA GPA 

 
Min Max Min Max 

Central government 
Equipment 0 0 0.6 1.9 
Material 0 0 0.4 1.4 
Service/consultant 0 0 1 2.5 
Rental Service 0 0 0.5 1.5 
State enterprises and other government entities 
Equipment 0.2 0.4 1 2.1 
Material 0.5 0.6 1.1 2.2 
Service/consultant 0 0 0.6 1.4 
Rental service 0.2 0.4 1.1 2.2 
All government entities 
Construction  0 0 0 1.2 

Source: Authors’ estimates. 

Table 5  Savings in Pubic Expenditure Due to Liberalization under GPA and JTEP  
JTEPA GPA 

  
Min Max Min Max 

Central government 
Equipment 0 0 126 389 
Material 0 0 27 85 
Service/consultant 0 0 31 77 
Rental service 0 0 22 71 
Subtotal for central government 0 0 206 622 
State enterprises and other government entities 
Equipment 12 23 61 125 
Material 12 18 32 66 
Service/consultant 0 0 22 55 
Rental service 2 3 8 17 
Subtotal for State enterprises and other entities 26 45 123 264 
All government entities 
Construction  0 0 0 2,448 
Total 26 45 328 3,334 

Source:  Authors’ estimates. 

ENDNOTES 
 

1 In most auction settings, bidders are “buyers” of 
goods sold in the auction market. A rise in the 
number of bidders will result in a higher winning bid 
price. On the contrary, in public procurement, 
bidders are “sellers” of goods or services. An 
increase in the number of bidders will result in a 
lower winning price. 

2 In the case of central government agencies, the 
thresholds are SDR 130,000 for goods and services 
and SDR 5 million for construction. The thresholds 
for local governments are higher for goods and 
services. 

3 We consider three of the World Bank’s selection 
methods as “competition-based:” international com- 

petitive bidding (ICB), quality and cost-based selec- 
tion (QCBS), and quality-based selection (QBS). The 
last two methods are used for the consultancy 
projects. 

4 Thailand and Japan have concluded JTEPA without 
liberalizing their public procurement markets. 
However, they are expected to renegotiate on many 
issues, including public procurement liberaliza- 
tion, within five years from implementing the 
agreement. 

5 In reality, while the number of Thai bidders may  
be lower in international biddings than in domestic 
biddings due to the expectation of increased 
competition, we simply assume the two numbers to 
be the same for the sake of convenience. 
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INTRODUCTION 

The mining sector has been important to Thailand for 
many decades. For example, although tin mining in the 
southern region of the country has declined, at one time 
it was a major export earner for Thailand and created 
jobs for many rural workers. The limestone industry in 
Saraburi Province as well as that of many other 
provinces also provides an essential input for the 
manufacture of construction materials and supports the 
growth of the Thai cement industry. In the future, 
Thailand stands to gain substantially from its many 
mineral resources. Some of those that potentially will 
play a role in this regard are gold and potash. 

Despite the positive contributions of the mining 
sector to the economy, whether in the form of export 
earnings, employment creation or the supply of inputs to 
downstream industries, some mining activities have also 
generated negative effects on society, such as environ- 
mental contamination and its consequent health impacts. 
With these aspects in mind, TDRI investigated six 
mining operations throughout Thailand that have 
produced adverse environmental health consequences: 
tin mining in Nakhon Si Thammarat Province, which 
resulted in arsenic contamination; lead mining in 
Kanchanaburi Province, which resulted in lead 
contamination; zinc mining in Tak Province, which 
resulted in cadmium contamination; lignite mining in 
Lampang Province, which resulted in sulphur dioxide 
contamination; rock quarrying in Saraburi Province, 
which resulted in air pollution; and gold mining in 
Phichit Province, which caused death and injury among 
villagers in that area. 

Because the above-mentioned adverse effects 
have raised public concern regarding the sustainability 
of the mining sector, the Office of Natural Resources 
and Environmental Planning (ONEP) of the Ministry of 
Natural Resources and Environment and TDRI have 
formulated a set of strategies that, if implemented, 
should help to minimize the negative environmental and 
health impacts of mining, and help Thailand to realize 
the potential benefits of its rich mineral resources.  

THE MINING SECTOR IN THAILAND 
 
In support of Thailand’s economic momentum, 

mineral resources serve as important inputs for many 
local industries. Figure 1 shows the importance of the 
country’s mineral resources in terms of the continued 
expansion of mineral extraction; for example, the value 
of mineral production rose from 29,647 million baht in 
2002 to 39,681 million baht in 2007. Thailand is also a 
major importer of minerals, the value of which rose 
tremendously in the same five-year period, from 18,071 
million baht to 50,902 million baht. In 2007, the export 
of mineral resources was modest at a value of about 
20,000 million baht. Table 1 shows the diversity of 
Thailand’s mineral resource deposits, the known mineral 
reserves in concession areas and estimated potential 
mineral reserves. These statistics indicate that, even at 
the current rates of extraction, Thailand’s remaining 
reserves are significantly large compared with its 
potential reserves. 

 
 

ADVERSE ENVIRONMENTAL AND HEALTH 
IMPACTS FROM MINING 

 
Among the numerous mining sites that are 

scattered throughout Thailand, it was found that, while 
many mining sites have been in operation without 
producing much environmental impact, others have 
created adverse environmental and health impacts but 
may not have been well reported. However, the 
following six mining cases not only show the magnitude 
of environmental and health impacts from mining sites 
but also illustrate the nature of mismanagement in the 
mining sector of Thailand. 

Tin mining in Nakhon Si Thammarat Province 
has been in operation for as long as 100 years. Although 
tin mining has ceased, its impact is still being felt by  
the people of Ronphiboon District. After the tin had 
been extracted, the residuals that were left behind 
contain arsenic substances that later found their way into 
water reservoirs. Currently, more than 6,000 villagers in  
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Figure 1 Key Mining Statistics of Thailand, 2002-2007 
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Source: Department of Primary Industries and Mines, Ministry of Industry, 2008.  

Table 1 Mineral Reserves in Concession Areas and in Potential Mining Reserves of Thailand (as of 2005) 

Kind of mineral 
Mineral reserves in 
concession areas 

(tons) 

Potential mineral reserves 
(tons) 

Percentage of remaining 
reserves to potential reserves 

(%) 
Lignite 2,248,078,910 12,248,078,910 81.65 
Limestone (industrial rock construction) 2,313,846,783 295,313,846,783 99.22 
Basalt (industrial rock) 152,860,662 42,252,860,662 99.64 
Granite (industrial rock) 290,766,593 11,290,766,593 97.42 
Andesite (industrial rock) 157,389,078 16,157,389,078 99.03 
Sandstone 31,004,709 31,031,004,709 99.90 
Limestone (cement industry) 1,041,826,453 612,841,826,453 99.83 
Shale (industrial rock) 108,443,450 115,108,443,450 99.91 
Gypsum 217,353,827 417,353,827 47.92 
Feldspar (sodium, ground) 238,855,491 4,738,855,491 94.96 
Kaolin (unwashed) and ball clay 153,191,951 853,191,951 82.04 
Rock salt 33,882,838 18,000,033,882,838 99.99 
Barite (unground) 1,383,528 31,383,828 95.59 
Glass sand 2,771,095 82,771,095 96.65 
Fluorite 3,781,764 13,781,764 72.56 
Feldspar (potassium, unground) 994,792 900,994,792 99.89 
Quartz 4,780,053 54,780,053 91.27 
Potash 0 400,000,000,000 100.00 
Gold ore 26 172 84.88 
Zinc ore 3,796,190 5,796,190 34.51 
Silver ore 96 526 81.75 
Iron ore 41,068,954 191,068,954 78.51 
Tungsten 125,378 1,125,378 88.86 
Tin concentrates 65,820 1,065,820 93.82 
Antimony 1,246 50,001,246 99.99 
Copper 0 1,000,000 100.00 
Lead 0 800,000 100.00 

Source: Department of Mineral Resources, 2008. 
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Ronphiboon District are at risk as they have been using 
contaminated water for their daily consumption. Arsenic 
contamination in that district has already affected 551 
people who show signs of illness, 44 people reportedly 
have skin cancer and three have lost their lives to skin 
cancer. The health costs arising from this arsenic 
contamination include the cost of providing clean water, 
health-care treatment costs and health monitoring costs, 
which totaled as much as 544 million baht. 

Lead mining in Kanchanaburi Province had also 
been in operation for more than five decades before 
operations ended around 2002. However, the lead 
leakage that took place in 1998 due to the run-off of lead 
residuals into the Klitty River later became known as the 
Klitty incident. As a result, the Department of Pollution 
Control reported that water and fish in the Klitty River 
contain high level of lead and are unsuitable for 
consumption. The results of blood tests on the villagers 
also showed high levels of lead above safe limits. High 
lead levels are mostly a concern owing to the effects  
of lead on young children as it can damage their 
cognitive ability later in life. The lead contamination in 
Kanchanaburi became more complicated as it was later 
found, through the testing of soil samples, that a high 
level of lead was also observed in many other areas of 
Thong Pha Phum District. The problem facing the Thai 
authorities now is to determine to what extent the lead 
contamination in Thong Pha Phum District is a natural 
phenomenon and to what extent it is a result of 
mismanaged mining operations. Should Thong Pha 
Phum District be declared a lead mining zone or should 
the villagers be allowed to farm freely in the 
contaminated area? To date, this incident of lead 
contamination has cost Thailand a total of 60 million 
baht in terms of health-care treatment.  

Zinc mining in Tak Province has been in 
operation for many decades. Similar to the coexistence 
between tin and arsenic, zinc is found in combination 
with cadmium. Some argue that zinc mining in the 
highlands of Tak Province and its run-off have been the 
cause of the contamination of the Mae Tao River with 
cadmium and hence the rice plain in Mae Tao District, 
while others reason that cadmium concentrations in 
rivers and soil in that area is natural. Current estimates 
show that approximately 14,000 rai of rice paddy have 
been affected by cadmium. Consuming cadmium-con- 
taminated rice has been found to cause kidney failure. 
Out of a total population of 7,730 who are at risk 
because of the cadmium contamination, 844 patients 
have cadmium levels exceeding safe limits. This 
cadmium contamination has already cost Thailand 300 
million baht in terms of crop replacement activities, 
compensation and health-care monitoring. Currently, the 
Thai government is encouraging the rice farmers in Mae 
Tao District to switch to sugarcane for the production of 
ethyl alcohol for gasohol. 

Lignite mined in Lampang Province provides a 
low-cost energy source for the production of electricity 
in the northern region of Thailand. Despite its low 

production cost, the use of lignite for power generation 
produces sulfur dioxide emissions as a by-product. 
Around the early 1990s, sulfur dioxide emissions from 
the power plant lead to severe respiratory symptoms 
among the local citizens living nearby. Sulfur dioxide 
emissions also affected vegetable gardens and fruit 
orchards in the area. Having recognized this problem, 
the Electricity Generating Authority of Thailand 
(EGAT) installed an eight-unit wet-scrubbing flue gas 
desulfurization system. Currently, many of the problems 
have been overcome and are under the close supervision 
of EGAT. Nevertheless, the compensation paid to the 
villagers and other health-care costs caused by such 
incidents reached as high as 36,500 million baht.  

Rock and limestone quarried in Saraburi Province 
serve as major inputs to the cement industry and for the 
production of construction materials. Of 60 rock and 
limestone operators in Saraburi Province, as many as 43 
operators are concentrated in Na Phralan Subdistrict. 
This high concentration of such operators in Na Phralan 
Subdistrict has caused air pollution which led to the 
development of respiratory symptoms among the local 
residents. It has been estimated that, over a 15-year 
period of such operations, the health-care cost of treating 
the people affected totaled 8 million baht. 

Gold mining in Phichit Province illustrates the 
great disparity that exists between an Australia-owned 
gold mine that utilizes modern technology and a 
Thailand-owned labor-intensive gold-pan mine. While 
the Australian gold mine at the Chatree mining site has 
been environmentally less problematic, the Thai mine at 
Panompha mining site has been of concern because it 
has led to a high incidence of injury and death owing to 
landslides and erosion. To date, 32 people have lost their 
lives from the mismanaged mining activities at the 
Panompha mining site. The economic loss associated 
with such incidents is calculated to be about 31 million 
baht. 

 
 

KEY FACTORS INFLUENCING THE 
SUSTAINABILITY OF THE MINING SECTOR 

 
The analysis used in the study is based on three 

sets of information, namely, secondary data on mining 
statistics, six Thai case studies and mining experiences 
in Australia, Canada, China, the European Union, 
Indonesia, Japan, New Zealand and the United States of 
America. The analytical outcomes of this study are 
drawn mostly from the six Thai case studies: tin mining 
in Nakhon Si Thammarat Province, which resulted in 
arsenic contamination; lead mining in Kanchanaburi 
Province, resulting in lead contamination; zinc mining in 
Tak Province, resulting in cadmium contamination; the 
mining of lignite (used to generate electricity) in 
Lampang Province, resulting in sulphur dioxide emis- 
sions; rock quarrying in Saraburi Province, resulting in 
air pollution; and gold mining in Phichit Province, which 
has caused death and injury. Based on the above 
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investigation, the study found that the sustainability of 
the Thai mining sector has been jeopardized by the 
following factors: lack of knowledge and understanding 
of mining impacts, lack of management tools and 
mechanisms, and lack of effective monitoring. 

 
1.  Lack of Knowledge and Understanding of 

Mining Impacts  
 
A characteristic of the mining sector in Thailand 

is the lack of land use planning. Owing to differences in 
geographical properties of the various areas throughout 
the country, government agencies need to provide a 
proper land use plan that will govern land use activities 
throughout Thailand. Currently, it can be seen through 
the case studies that land which is abundant in mineral 
resources such as lead is currently devoted to agricul- 
tural production and residential purposes; abandoned tin 
mines that are contaminated with arsenic are currently 
used as water reservoirs; and cadmium-contaminated 
land has been used for growing rice. Poor understanding 
of geographical properties and ineffective land use 
planning thus explain much of the mismanagement in 
the mining sector. Furthermore, it has also been 
observed in Thailand that, once contamination with a 
potentially toxic mineral has occurred, it is difficult for 
the authorities to trace the source of the pollution. 
Owing to the lack of studies on the sources of pollution, 
it is difficult for the government to provide effective 
interventions.  

In addition to the lack of understanding of the 
sources of mining contamination, it was found that 
government intervention in the past had frequently been 
ineffective. For example, waterbed clean-up activity of 
the Klitty River following lead contamination led to a 
further increase in lead concentrations in the waterway. 
Persistent mismanagement of water resources in 
Ronphiboon District of Nakhon Si Thammarat Province 
and the lack of information on cadmium-contaminated 
areas in Mae Tao District of Tak Province have made 
remedial schemes ineffective as well as costly to the 
government. A comprehensive understanding of the 
geographical properties of the mining areas as well as 
the impacts of mining would require long-term data 
collection in order to provide the basis for long-term 
monitoring and analysis. Currently, there is a lack of 
data collection and data management; however, such 
information would be useful for problem-solving and 
policy analysis. 

 
2. Lack of Management Tools and Mechanisms  

 
In addition to a good understanding of geographi- 

cal properties, mining operations and their impacts, it is 
also essential that proper tools and management 
mechanisms be adopted in order to provide incentives 
for the mine operators to become environmentally 
friendly. Such tools and management mechanisms 
include, for instance, a deposit and refund system, fines 

and the establishment of a revolving fund to be used for 
monitoring the health of the local community. 

Following any mining incidents affecting local 
residents, it is essential that a proper management 
mechanism be put in place in order to provide effective, 
adequate and timely interventions. Such interventions 
may include, for instance, an adequate fund to support 
emergency needs that arise from mining incidents. 
Currently, no such fund is available in Thailand to 
provide assistance in times of need. Lastly, the allocation 
of mining concessions to the local government should 
reflect the environmental and health impacts that the 
concerned local government and others are facing. It has 
been reported that the distribution of mining concession 
revenues to local governments has followed guidelines 
that do not reflect the magnitude of the environmental 
and health impacts that each local administration is 
facing. 

 
3. Lack of Effective Monitoring 

 
 An effective monitoring system is necessary in 

order for the environmental stipulations contained in 
each Environmental Impact Assessment (EIA) report to 
be effective. In the past, there was evidence of local 
government officials monitoring mines; however, the 
monitoring efforts of the local community and local 
governments are not yet satisfactory. Increased 
involvement of the local government and local 
community in mine-monitoring activities is therefore 
essential.  

Following mining incidents, past records show 
that there has been a lack of coordination among 
government agencies when solving mine contamination 
problems. Because each government agency has its own 
mandates and agenda, none of them find it necessary to 
coordinate with other government agencies in solving 
mine contamination problems. This lack of coordination 
has resulted in an overlapping of activities; the 
involvement of those agencies has also been short-term, 
lacking long-term continuation of remedial measures. 

From the six case studies it was observed that the 
role of the local government in monitoring activities has 
improved. Representatives of the local government are 
present during mine inspections. However, an obstacle 
identified was the lack of technical knowledge among  
the local government officials when inspecting mining 
operations. To this end, further and more in-depth 
training of local government officials is needed in order 
to increase their involvement and effectiveness in 
monitoring efforts. 

 
 

ROAD TO SUSTAINABILITY 
 
The review of the six case studies together with 

the experiences learned from abroad found that effective 
management of the mining sector in Thailand depends 
upon three important management criteria. First, there is 
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a need to utilize knowledge and promote continuous 
learning concerning the management of the mining 
sector. Second, a package of incentive mechanisms 
should be assembled that will gear mining activities 
toward “green” operations. Third, it is important to 
implement an effective monitoring system during and 
after mining operations (see Table 2). 

1. Knowledge Management in Mining Operations 
 
Mining involves a close interface between human 

activities and nature as mineral resources are removed 
from their natural surroundings, transported to process- 
ing destinations, and processed into materials ready to be 
supplied to the consuming industries. Today, mining  

 
Table 2  Strategies for Sustainable Mining in Thailand 

Strategies/Measures 

 

Strategy 1: Preventive Strategy 
1.1 Inform the public and agencies concerned about potential mineral resource zoning. 

1.2 Promote the establishment of an economic mining zone.  

1.3 Implement Strategic Environmental Assessment (SEA), EIA and Health Impact Assessment (HIA). 

1.4 Enforce best practices and code of conduct. 

1.5 Promote through independent research and investigation as well as analysis of the sources of contamination. 

1.6 Encourage mine operators to adopt environmentally friendly practices.  

Strategy 2: Distribution Strategy 
2.1 Establish an emergency fund to be used for emergency cases as well as for litigation purposes. 

2.2 Establish a deposit and refund system to ensure the sufficiency of resources when a mining incident takes place. 

2.3 Establish a revolving fund system for health-care services and monitoring. 

2.4 Establish a revolving fund system for mine rehabilitation. 

2.5 Re-adjust the mining concession royalty scheme to reflect both the user cost of the minerals and public risk as well as 
re-adjust its distribution criteria. 

2.6 Expand the boundary of liability areas beyond those of the mining concession and expand the time horizon beyond 
the concession period for which the mine operators will be responsible for their actions. 

2.7 Increase the involvement of the local government of the affected areas in decision-making and monitoring activities. 

2.8 Introduce an accreditation scheme among the mine operators in order to promote environmentally friendly 
operations.  

Strategy 3: Social Feasibility Strategy 
3.1 Ensure that mining projects perform feasibility studies that address the net social returns to mining. Net social returns 

would include, in addition to financial profitability, all social impacts, such as environmental, cultural and health 
impacts.  

3.2 Revise existing laws and regulations in order to facilitate the imposition of user charges or fees leading toward the 
setting up of deposit and refund or revolving fund systems. 

3.3 Recognize the free market mechanism when addressing project feasibility and minimize the use of domestic industrial 
protection measures, such as import tariffs on competing minerals from abroad.  

Strategy 4: Monitoring Strategy 
4.1 Promote capacity-building of the local government in order to increase its effectiveness in mine-monitoring activities. 

4.2 Promote a four-party monitoring collaboration scheme. 

4.3 Establish a working committee to be responsible for monitoring activities, and mining field-rehabilitation programs. 

4.4 Establish a databank covering social, economic, environmental and health aspects in order to promote long-term 
research and learning. 

Source: Author. 
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also utilizes advanced technology, such as blasting, 
tunnel technology and the use of chemicals. These 
activities tend to have close linkages with the environ- 
ment and consequently health impacts on nearby 
communities. Possible environmental and health impacts 
from mining may include, for example, deforestation, 
vibration from blasting, chemical contamination of the 
environment or contamination from the spread of 
secondary mineral deposits. Aside from the potential 
adverse impacts of mining activities, some of these 
impacts are long-term in nature and may not become 
apparent until many years later. For example, the arsenic 
contamination from tin mining in the southern region of 
Thailand took 20 years before it was recognized. For 
these reasons, effective management requires high levels 
of knowledge and know-how from both the scientific 
and social disciplines.  

As a highly technological and demanding sector, 
mining management generally needs to conform to a 
code of conduct or to best practices guidelines 
commonly adopted by operators in this industry. Even 
when mining activities adhere closely to a code of 
conduct or best practices, the possibility of unforeseen 
accidents still exists, particularly long-term impacts. For 
instance, zinc mining in Mae Tao District of Tak 
Province led to contamination of the environment with 
cadmium. Even though many years have passed since 
that incident, Thailand still lacks accurate knowledge 
about the source(s) of such contamination, i.e., whether 
or not it is caused by mining activities, by highland 
agriculture or by natural deposits in lowland paddy 
areas. Furthermore, the extent of cadmium contamina- 
tion in Thailand is still not fully understood. Current 
remedial activities to overcome such contamination are 
based on rough “guess work” involving an area of 
approximately 13,000 rai. To this end, Thailand needs to 
mobilize its academic resources to help generate 
adequate knowledge that can be effectively utilized to 
help minimize the adverse impacts of the mining sector 
and to increase the effectiveness of the remedial 
measures put in place. 

The lack of knowledge management is a problem 
that exists worldwide even in developed countries such 
as the United States and Japan. For instance, Japan, 
which is a much more advanced society than Thailand, 
still experiences cadmium contamination from zinc 
mining (such an episode is known as etai etai in 
Japanese). Therefore, it is vital for Thailand to stream- 
line its efforts and devote more resources to under- 
standing these problems, identifying mining areas and 
their potential impacts, informing the public about the 
suitability and geological properties of the mining areas, 
identifying the sources of contamination, analyzing the 
extent of the areas contaminated, and understanding how 
problems can be solved in an environmentally friendly 
and cost-effective manner. Knowledge management is 
thus a key to the long-term sustainability of the mining 
sector in Thailand. 

 

2. Incentive Mechanisms 
 
In preventing or minimizing the negative impacts 

of mining and in effectively implementing follow-up 
activities when mining accidents do take place, society 
must put in place incentive mechanisms that are aimed at 
providing mine operators with correct signals, encour- 
aging them to become more environmentally friendly. 
Two classes of incentive mechanisms that need to be put 
in place in Thailand are described below. 

 
2.1 Command and Control 

 
In the mining sector, it is essential that mine 

operators adhere closely to codes of conduct or best 
practices. In addition, mine operators need to strictly 
observe the specific environmental guidelines and 
requirements stipulated in EIA reports. Announcing  
or declaring a mining zone is a preventive measure  
that is crucial for making mining sustainable, as it 
provides useful information to the parties concerned 
regarding the geological properties of mining areas.  
For instance, educational agencies may avoid using  
areas identified as having been contaminated when 
building schools; tourism organizations may avoid 
promoting such areas as sites for tourism; and 
agricultural agencies may know what crops are suitable 
for cultivating in the contaminated areas, e.g., sugarcane 
instead of rice in the cadmium-contaminated area in Mae 
Tao District. 

 
2.2 Fiscal Incentives 

 
Fiscal incentives are useful instruments in 

guiding mine operators toward environmentally friendly 
management. These instruments may include, for 
instance, a deposit and refund system, user charges for 
covering the cost of medical treatment, having to make a 
monetary deposit for a mine rehabilitation program, or 
the application of an excise tax to produce revenue for 
environmental funds being used for public purposes. To 
avoid unintended negative consequences from such 
fiscal incentives, it is important that these fiscal 
incentives conform to two principles. First, the fiscal 
incentives need to provide the mine operators with 
signals to reduce their negative behavior toward the 
environment. These fiscal incentives must not misguide 
the sector into committing moral hazard behaviors 
whereby mine operators would pollute more so that they 
could claim that they had already paid a user charge to 
the environmental fund. Second, the revenue derived 
from user charges ought to be used directly for the 
activities that they were originally designed to support. 
For instance, a user charge for defraying the cost of 
medical monitoring expenses should be allocated to the 
hospitals in the contaminated areas. The government 
should refrain from using environmental impacts as an 
excuse to increase fiscal revenues, but instead adopt 
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fiscal incentives as mechanisms to reduce environmental 
degradation. 

 
3. Effective Monitoring  

 
Effective monitoring of environmental impacts 

caused by mining activities is an important component in 
the sustainable use of mineral resources. Together with 
careful resource utilization planning, establishing 
incentive systems or providing specific environmental 
guidelines to be followed in EIA reports, an effective 
mine monitoring system is essential for the sustainable 
exploitation of mineral resources. Past experience shows 
that a lack of effective monitoring is responsible for 
environmental degradation caused by mining activities: 
for instance, dust and air pollution problems resulting 
from ineffective monitoring of limestone transportation 
in Na Phralan Subdistrict of Saraburi Province or 
ineffective collection of soil and water samples from 
contaminated areas.  

Improvements in mine monitoring systems 
require efforts from all parties concerned: mine 
operators need to strictly follow codes of conduct while 
government inspectors need to ensure that mining 
activities follow the procedures required by law. Along 
with these mechanisms, the involvement of the public in 
the monitoring system is just as important as that of the 
State. The local government and the community are the 
prime beneficiaries of mining activities; at the same 
time, however, they can also be victims should 
unforeseen mining incidents occur. For this reason, this 
report proposes that the role of public involvement in the 
monitoring of mining activities be emphasized. 

Two monitoring mechanisms that need further 
attention are capacity-building of the local government 
staff who are responsible for mine inspection, and 

establishing a four-party collaborative effort in collect- 
ing soil and water samples from around mining sites. 
Such four-party collaboration would comprise a repre- 
sentative of the mine operator, a government inspector, a 
local government inspector, and a representative from an 
academic institution specializing in environmental 
science or related fields. Such a collaborative effort 
would enhance the transparency and credibility of the 
mine-monitoring mechanism. 

 
 

CONCLUSION 
 
This report draws attention to the issue of the 

sustainability of the Thai mining sector. The six case 
studies contained in this report illustrate that, despite the 
benefits produced by mineral resource extraction in 
Thailand, mining activities produce considerable 
environmental and health costs that have to be 
recognized as well. In order to maintain the momentum 
of the mining sector in Thailand, there is a need for the 
authorities to make them cost-effective, both from the 
firms’ perspective and that of society in general. While 
the costs of doing so need to be competitive for the mine 
operators concerned, the environmental and health costs 
that are currently borne by Thai society need to be 
minimized as well.  

This report shows that, in order to put the Thai 
mining sector on a sustainable path, the government 
needs to focus its efforts on three broad areas: 
knowledge management in mining operations, 
implementation of an incentive system and effective 
monitoring.  

Without a substantial redirection of policy 
attention, Thailand may not be able to reap the full 
benefits of its rich mineral resources. 
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