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Abstract

The study begins by investigating Thailand’s administration of its mineral
resources and those of some other leading mineral-exporting countries for comparison.
The notion of ‘resource curse’, which affects many resource-rich countries, and an
analysis how Thailand fought and won the ‘curse’ is critically explored. The principle
of sustainable development and its implication to Thailand are presented, together with
various computed indicators of sustainable development for Thailand. The role of
mineral resources and Hotelling’s model in the context of sustainable development are

discussed.

The essence of this study is the development of economic models to determine
the optimal extraction paths of Thailand’s gypsum resources based on Hotelling's
concept of maximizing Net Present Value (NPV) of benefits accrued to the country.
This study finds that under all assumptions and all scenarios, at a certain point in time,
Thailand should stop exporting its gypsum and devote the remainder of its gypsum
resources to domestic consumption only. In addition, Thailand should push gypsum
price up to a certain level. The model determining gypsum consumption in Thailand
and some countries imported gypsum from Thailand, which are the basis to determine
the optimal extraction paths of gypsum in Thailand, is also developed. It shows that the
price of gypsum had no effect on its consumption. In other words, the demand for
gypsum might be highly inelastic. Finally, the long-term policies for Thailand to

manage its gypsum resource are recommended.
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Chapter 1 An Introduction to the Construction Mineral
Industries in Thailand

1.1 Introduction
1.1.1 What are the Construction Mineral Industries?

To construct most structures: buildings, concrete bridges, and roads, Portland
cement and aggregates1 are required. For decorating a building, dimension stones” are
among consumers’ choices. Therefore, construction minerals can be divided into three
groups: Portland cement group, aggregate group, and dimension stone group.

Important chemical compositions of Portland cement consist of calcium oxide
(Ca0), silicon dioxide (Si0,), aluminium oxide (Al,O3) and iron oxide (Fe,O3).
Therefore, minerals used in the production of Portland cement are low-magnesium
limestone, shale, and iron ore. In addition to the three aforementioned minerals,
gypsum is normally added to the product as the retarder to prolong the setting time of
the Portland cement.

The aggregate group comprises sand, pebbles, and crushed stones. In Thailand,
the production of pebbles is negligible, while the production of sand for construction is
huge and widespread. However, their industries, which are not overseen by the
Department of Primary Industries and Mines, DPIM, will not be studied in this research
because their problems are not prominent and their statistics are scant and difficult to
compile. The resources of crushed stones are limestone, granite, basalt, and hard

sandstone. In Thailand, to produce crushed stones, limestone rock is the first choice.

' Aggregates comprise sand, gravel, and crushed stone that are mixed with Portland cement to make concrete or
with asphalt to make road pavement.
2 Dimension stones are solid rocks that, after cut and polished, are used as floor or wall tiles, tables, etc.
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Granite, basalt, and hard sandstone are crushed locally where limestone outcrops3 are
absent.

Dimension stone group is composed of marble, granite, limestone, and some
other calcium carbonate minerals. Minerals in this group need to be solid and have an

attractive colour suitable to make floor and wall tiles.
1.1.2 An Overview of the Construction Mineral Industries in Thailand

From geological points of view, Thailand is rather well endowed with a variety
of mineral resources. At present, Thailand produces about 40 kinds of minerals mainly
for domestic consumption. In the past, mining industry as a whole used to play a
significant role in the economic development of the country. For a long period of time,
until a couple of decades ago, export of minerals was a major source of Thailand’s
foreign exchange earnings, and income from mineral royalties was an important source
of the government revenue. However, the rapid economic growth over the last two
decades has made the country increasingly less dependent on the exploitation of its
mineral resources. From 1993 to 2005, the average contribution of the mining and
quarrying® sector (excluding petroleum) to the GDP of Thailand was only about 2.0 per
cent (Bank of Thailand, 2006). Figure 1.1 shows the share of the mining and quarrying
sector to the nation’s GDP. Because of its small contribution to the national economy
together with its past mistake of not taking environmental concerns seriously, the
mining industry, as a whole, is not well supported by the public and is treated as an

annoying sunset industry.

? Outcrop is a large mass of rock that stands above the surface of the ground.
* A quarry is a place where large amounts of stone are extracted using explosives or dug out of the
ground.



However, because the marginal extraction costs of almost all construction
minerals are low, transportation costs per ton take big portions in the prices paid by
customers. For example, in U.S.A., the average annual free on board plant price, which
included all costs of mining, processing, in-plant transportation, overhead costs, and
profit of crushed stones in 2006 was $8.19 per metric ton (Willett, 2009). But, freight
and logistics costs can be 50% to 70% of delivered cost of mineral to customer (Barker,
2007). This means that, in 2006, users in U.S.A. had to pay for crushed stones at prices
up to $16.3 — 27.3 per metric ton, or between two to three times the free on board plant
price. It can be deducted from such importance of the transportation costs that price
disparities between imported and domestic construction minerals could be very large, if
the sources of the minerals are far from the border. In the case of Thailand, if there was
no domestic production of crushed stones, people who live in Bangkok might have to
pay for the crushed stones from Myanmar about triple the prices they pay now simply
because of the high costs of transportation by trucks of about 0.07 — 0.10
US$/ton/kilometre. If Thailand was not producing gypsum, users in Thailand would be
expected to pay for imported gypsum from Australia about the same price paid by
Japanese, which is almost double the domestic gypsum price now. Prices of gypsum
will be discussed in some details later in Chapter 5. This is the reason why countries,
even rich ones, normally do not attempt to suppress mining for construction materials,
except for small countries that have very limited land. Hence, the industry is really a
necessary one. In this category of minerals, Thailand has ample resources of limestone,

granite and other dimension stones, sand and glass sand, shale, clays, and gypsum.

In 2005, Thailand had a gross national product per capita of about $2,660,
which was classified by the World Bank as an upper-middle-income developing

country. Its average GDP growth rate in the last five year was about five per cent. At



this fairly good level of economic prosperity, together with the size of its population of
about sixty-five million, we can certainly see a huge demand for construction materials
in the region of several million tons annually. Undoubtedly, mining for construction
materials is a big and growing industry in Thailand which means that mining and

quarrying still play an important role to upstream industries in supporting downstream

industries.
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Figure 1.1 The Share of the Mining and Quarrying Sector to the GDP of Thailand from
1993 to 2005

Source: Bank of Thailand (2006)

1.2  Current Situation of the Construction Mineral Industries in

Thailand

The time period to be studied started from 1995, the year the Thai Government
transferred the quarrying and rock crushing industry to be under the supervision of the
Department of Mineral Resources (now the DPIM), when Thailand began to
systematically compile data and information about the construction mineral industries.

Because of the very strong and traumatic impacts of the Far East Asian financial and



economic crisis of 1997, the study will divide the time period to be studied from 1995
to 2005 into three sub-periods: first, the period before the economic crisis; second, the

period immediately after the economic crisis; and third, the period of full recovery.

1.2.1 The Mining and Quarrying Sector and the Construction Sector, in

General

As shown in Figure 1.2, before the economic crisis, from 1995 to 1996, the
values, at 1988 Prices, of the mining and quarrying sector and the construction sector
grew at the annual rate of 9.6% and 7.1%, respectively. Immediately after the
economic crisis, the values of the mining and quarrying sector decreased for two years,
from 1997 to 1998, at the average annual rate of 20.8%. But the construction sector
endured the lash of the economic crisis two years longer, since its values showed
negative growth from 1997 to 2000, at the average annual rate of - 20.0%. The average
growth rate, during the period of full recovery, of the values of the mining and
quarrying sector was 6.6%, from 1999 to 2005, and that of the construction sector were
and 5.1%, from 2001 to 2005 (Bank of Thailand, 2006).

As for the prospect in the near future, these two industries are expected to
remain bright because of the big government construction projects and the flourishing

of house markets as the result of the good economic growth.
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Figure 1.2 GNP by Industry from 1995 to 2005 at 1988 Prices

Source: Bank of Thailand (2006)

1.2.2 Portland Cement

As shown in Figure 1.3, after the economic crisis, the production statistics for
Portland cement showed two distinctive patterns: one during the period from 1999 to
2002, another during the period from 2002 to 2005. Although it was affected by and
barely survived after the economic crisis, the production of Portland cement for the
former period increased at the average rate of 7.0% per annum, a better figure than the
construction sector as a whole, because of the increasing export as a result of the
depreciation of the Thai currency. During the latter period, the production of cement
increased at the average rate of 3.8% per annum. Its production rose owing, in larger
part, to the growth construction sector in the Thai economy, while the export declined
significantly. In fact, during the latter period, the domestic consumption of cement
grew at the average rate of 8.0% per annum. In 2005, the domestic consumption

accounted for 67% of the country’s total production, at 43.5 million metric tons, which



reached 89% of the country’s production capacity (Office of Industrial Economics,

2006).

As shown in Figure 1.4, the production of limestone and shale as raw materials
for cement production, after the economic crisis, from 1999 to 2005, also grew in a
similar pattern to that of the cement. As for gypsum, another raw material in producing
Portland cement, the situation was less correlative with that of the cement. The unique
situation of gypsum was due to the exportation of gypsum and its other significant
domestic uses. Figure 1.5 shows the production, consumption, and export of gypsum
from 1995 to 2005 (Department of Primary Industries and Mines, 2006). Details of the

gypsum resources in Thailand will be presented in Chapter 5.
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Source: Office of Industrial Economics (2006)
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Source: Department of Primary Industries and Mines (2006)
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Figure 1.5 Production, Consumption, and Export of Gypsum from 1995 to 2005

Source: Department of Primary Industries and Mines (2006)

1.2.3 Crushed Stones

In Figure 1.6, after the economic crisis, the production of crushed stones,

consisting of limestone, granite, basalt, and hard sandstone, as aggregates for the




domestic construction industry, can be divided into two patterns: one during the period
from 1997 to 1998, and another during the period from 1998 to 2005. The production
during the former period decreased at the average rate of 36.1% per annum, while
during the latter period it grew at the average rate of 26.4% per annum. In 2005, the
domestic consumption accounted for 97% of the country’s total production, at 97.4

million metric tons (Department of Primary Industries and Mines, 2006).
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Figure 1.6 Production of Crushed Stones from 1995 to 2005

Source: Department of Primary Industries and Mines (2006)

1.2.4 Dimension Stones

The dimension stone industry in Thailand faced a bleak future even before
Thailand encountered the economic crisis. In Figure 1.7, from 1995 to 1996, the total
production of dimension stones decreased at an annual rate of 6.8%. After the
economic crisis, the patterns of production of dimension stones can be divided into two
periods; one from 1997 to 1999, and another from 1999 to 2005. Affected by the

severe economic crisis, the total production during the former period declined sharply



at the average rate of 50.7% per annum. The production during the latter period
improved with an annual increasing rate of 12.1% due to the growth of the construction
sector. However, the production numbers were below 40,000 cubic metres

(Department of Primary Industries and Mines, 2006).
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Figure 1.7 Production of Dimension Stones from 1995 to 2005

Source: Department of Primary Industries and Mines (2006)

1.3 The Construction Mineral Availability of Thailand

The availabilities of minerals for future exploitation are quoted as reserves and
resources of the minerals. A general classification of reserves and resources of
minerals is depicted by the McKelvey box of Figure 1.8. The total amount of material
on earth is the ‘Base resource’ as represented by the outer box (= total resource). The
undiscovered part of the base resource is the ‘Hypothetical resource’. The discovered
base resource is divided into two parts: the part that cannot be economically or
technically extracted is called ‘Conditional resources’, while the part that is

economically and technically extractable is ‘Reserves’. Theoretically, the size of a
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reserve relative to the base resource can increase because of exploration, price rises,
lifted restrictions, improved technology, etc. and decrease because of price falls or
imposed restrictions (Gray, 2004). To reflect varying degrees of both geological and
economic certainty, reserves can be subdivided into proven, probable and possible
categories; frequently used synonyms are: measured, indicated, and inferred. Proven or
measured reserves are stocks with reasonable certainty that can be recoverable under
current prices and costs. Probable or indicated reserves are stocks partly explored with
some certainty and representing the best approximation of extra stocks that can be
recoverable under current prices and costs. Possible or inferred reserves are stocks
whose approximations are based on broad geological character. Generally, reserves are

not fixed. The more prices rise, the more stocks can be economically extracted

(Perman et al., 2003).
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Figure 1.8 The McKelvey Box Showing the Relationship between Resources and
Reserves

Source: Bennett and Doyle (1997)
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However, as demonstrated in Figure 1.9, gypsum and other cheap sedimentary
minerals--including limestone and shale--have very high geological continuity and high
grades by nature. Therefore, their reserves can be identified and estimated without
much effort. In fact, they are cheap simply because they are abundant and easy to be
found, explored, excavated and processed. As a country having a fairly complete
geological map, it is more likely that all major economic deposits of construction
minerals in Thailand are known. Hence, the chance that price rises will spur
discoveries of new significant deposits is slim. Furthermore, their stratified orebodies
are physically clear-cut and massive. Therefore, the sizes and quantities of the already
known reserves will not alter by changes in prices either. But a conditional resource
can switch over to economic reserves by a sufficient increase in prices paying to
producers. In fact, because of the relatively high transportation costs, distances from a
deposit to the mineral users decide whether the deposit is an economic reserve or a
conditional resource. An uninteresting hard-rock hill can become an economic reserve
for crushed stone once a large town springs up or a big construction project is planned

to be developed near by.

All the reserve figures for the construction minerals shown in topics 1.3.1 and
1.3.2, apart from those of gypsum, were the total proven reserves of each mineral in
the areas of the present-day mining licenses as updated in 2006. The figures for
gypsum were the total proven plus probable reserves in the areas of the present-day
mining licenses, of the applications for mining licenses, and in a forest that primarily
explored by the Department of Mineral Resources (DMR). Indeed, with the exception
of gypsum, there are at least hundreds of million metric tons of reserves of each

mineral that are located outside the areas of the present-day mining licenses. In other
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words, most construction mineral resources are physically sustainable since there are a

lot of hard rock mountains all over the country providing vast reserves of rocks.
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1.3.1 Portland Cement Group

a) Limestone Suitable for Portland Cement Production

Limestone is very widespread and can be found throughout most parts of the
country, except for the north-eastern Korat Plateau. However, the reserves of limestone
that are suitable for Portland cement production are located in some areas in the central,
northern, and southern parts of the country. The deposits of such limestone in the
central part of country, especially in Saraburi, Nakhon Ratchasima, Ratchaburi,
Phetchaburi, and Nakhon Sawan provinces, are the major sources of raw material of
many cement plants supplying Portland cement to the city of Bangkok and its vicinity,
the most important domestic market for construction materials.

In the northern part, the deposits in Lampang, Phrae, Chiang Rai, and Nan
provinces support a cement plant in Chae Hom district, Lampang province. In the
southern part, there are deposits in Nakhon Sithammarat province, in which a cement
plant is located. Just the total proven reserves in the areas of the present-day mining

licenses as updated in 2006 were 7,520 million metric tons.

b) Shale

The reserves of shale are abundantly found all over the country. Just the total
proven reserves in the areas of the present-day mining license as updated in 2006
were 487.13 million metric tons, all of which are in Saraburi, Lampang, and Nakhon

Sithammarat provinces, where cement plants are located.

¢) Iron ore

Iron ore is a minor raw material in the production of Portland cement. There

are six deposits of iron ore reserves in three provinces. In Loei Province, there are four
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deposits, namely, Phu Yang, Phu Ang, Phu Lek, and Phu Hia, and their total proven
reserves in the areas of the present-day mining licenses as updated in 2006 were 27.2
million metric tons of 52 per cent Fe. The Khao Uem Kreum deposit in Kanchanaburi
province had the total proven reserves in the areas of the present-day mining licenses
as updated in 2006 of 4.8 million metric tons of 40 per cent Fe. Finally, in Lop Buri
province, Khao Thab Kwai deposit had the total proven reserves in the areas of the
present-day mining licenses as updated in 2006 of 7.6 million metric tons of 44.4 per

cent Fe.

d) Gypsum

Gypsum constitutes a very small part in Portland cement, but it is a crucial raw
material. The reserves of gypsum are in Suratthani and Nakhon Sithammarat provinces
in the southern part, Phichit and Nakhon Sawan provinces in the central part, and Loei
province in the north-eastern part. Its total proven plus probable reserves in the areas of
the present-day mining licenses, of the applications for mining licenses, and in a forest
primarily explored by the Department of Mineral Resources (DMR), as updated in
2006, were 270.73 million metric tons. The locations of Thailand and its gypsum

deposits are shown in Figure 1.10 and Figure 1.11, respectively.

15



People's Republic of China. ) ‘ D
Hong Kong

Myanmar Py
- lLaos &

s .

>

Philippines 9§ \*

THAILAND Vietnam % ri
'Cambodla ! ‘

o ‘ﬁfj

Indones 1a

- _— --a

Figure 1.10 Location of Thailand in South-East Asia

Source: National Statistical Office of Thailand (2000)

16



Figure 1.11 Location of Gypsum Deposits in Thailand

Source: Utha-aroon and Rattanajaruraks (1996)
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1.3.2 Aggregate Group

a) Limestone

More than 80% of the total consumption of crushed stones comes from
limestone because its outcrops are located all over the country and its quality is quite
consistent. Just the total proven reserves in the areas of the present-day mining
licenses as updated in 2006 were 2,355 million metric tons.

The suppliers of crushed stones to the city of Bangkok and its vicinity are from
62 limestone quarry areas in 9 provinces: Saraburi, Lopburi, Pargeneburi, Sakweaw,

Kanganaburi, Supanburi, Ratchaburi, Petchaburi, and Prajuabkerekan.

b) Granite

Granite is the second most important source for the production of crushed
stones for construction after limestone, especially in the areas lacking limestone such as
in Chonburi and Naratiwat provinces. Besides substituting for limestone, crushed
granite is used as aggregate in concrete where high strength is a requirement. Granite
mountains are located all over the country except for Korat plateau in the north-eastern
part of Thailand. Just the total proven reserves in the areas of the present-day mining

licenses as updated in 2006 were 296 million metric tons.

¢) Basalt

Basalt is the third important source for the production of crushed stones for
construction, constituting about 10% of total consumption of crushed stones. Crushed
basalt is produced only in the north-eastern part of the country, where basalt is
widespread. Just the total proven reserves in the areas of the present-day mining

licenses as updated in 2006 were 156 million metric tons.
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d) Hard Sandstone

Hard sandstone is located in many areas all over the country especially in the
north-eastern part. Just the total proven reserves in the areas of the present-day

mining licenses as updated in 2006 were 31 million metric tons.

1.4 Government Policies on the Construction Mineral Industries of

Thailand

At present the government policies on the construction mineral industries are
not fully cohesive. The administration of the resources of construction minerals—
namely, crushed stones for aggregate, dimension stones, sand, shale, and gypsum—in
Thailand is under the direct jurisdiction of at least three departments in three ministries.
While the Department of Mineral Resources, Ministry of Natural Resources and
Environment, has a control over the declared lands of high mineral potential, the
Department of Primary Industries and Mines, Ministry of Industry, is authorized to
administer the mining industry which includes the producers of crushed stones for
aggregate, limestone and shale for Portland cement, and the mineral gypsum.
Excavation of construction sand is under the provincial authorities, which are
supervised by the Ministry of Interior. In addition, before permission to mine is
granted, a mining project has to submit its Environmental Impact Assessment (EIA)
report to the Office of Natural Resources and Environmental Policy and Planning for
approval. It is a system of checks and balances, but a result is red tape in the

administration of the mineral resource industries.

19



1.4.1 Specific Policies on Gypsum

Thailand’s gypsum is unique. The total proved ore reserves of gypsum in
Thailand at present is large, at the level of hundreds million metric tons. Unlike in
North America and in Europe, where gypsum production is dominated by a small
number of big corporations, Thailand has more than twenty small producers. Thailand’s
production of natural gypsum in 2004 was about 8 million metric tons, ranking as the
5t largest natural gypsum producer in the world behind U.S.A, Iran, Canada and Spain
(Founie, 2006). But, in terms of export, Thailand is the world’s second largest supplier
of natural gypsum behind only Canada. Thailand has become the dominant
international supplier of gypsum in the Asia-Pacific region because it has almost no
rivals in the region. As gypsum is a cheap and bulky commodity, transportation costs
play a crucial role in competition. Note that, in U.S.A., freight and logistics costs can
be 50% to 70% of delivered cost of the mineral to customer (Barker, 2007) and, as to
be mentioned in some details in Chapter 5, from 1988 to 2004, the average Cost,
Freight and Insurance (CIF) price of gypsum at Japan’s ports, in constant dollars (year
2005=100), was 30.5 US$/metric ton. Such a price, which included transportation
costs, was almost double the average Free on Board (FOB) price of gypsum at
Thailand’s ports, in constant dollars (year 2005=100), of 15.5 US$/metric ton, during
the same period. The closest competitor of Thailand in the region is Australia, besides
far away Mexico and Morocco. But the transportation costs from Australia to major
gypsum consuming countries, such as Japan and South Korea, are higher than that from
Thailand, because of the longer distances. But facing big powerful foreign gypsum
users, Thai gypsum producers have almost never realized this advantage. Competition

by price-cutting among Thai gypsum producers was intense from time to time. Once in
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a while, when the gypsum price had been so low, small gypsum miners would ask the
Government to intervene. At present, the following measures are enforced by DPIM:

i) No new mining license to mine gypsum will be granted. This measure
is not effective in reducing the supply of gypsum, because it does not affect the present
capacities of the existing mines. But the measure eliminates new entrants to the
industry.

i1) Export of gypsum is under government control, and non-marketable
quotas for export were allocated to all gypsum mines depending on three factors: each
mine production capacity, remaining gypsum reserve in each mine, and a share of each
mine in the total export of the country in the previous year. However, facing strong
opposition from miners, the Government was unable to cut down the export of each
mine much. As a result, the country’s total export quota has always exceeded the total
demand from abroad. Therefore, this measure alone has not totally eliminated price-
cutting competition.

ii1) In conjunction to the export control measure mentioned above, the
government allows the Mining Council of Thailand to divide the export markets into
six zones, and only the mining company who used to export to a particular zone will be
granted permission to export to that zone. After introduction of these measures five

years ago, the gypsum price has improved, but not very much.

1.4.2 Problems with Present Policies on Gypsum

As mentioned above, the present government policy has not been very effective
in its attempt at increasing the export price of gypsum. Another drawback of the
present policy is that it does not address the future problems when the country’s

resources of natural gypsum are depleted in the near future.
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1.5 Narrowing the Scope of the Construction Mineral Industries to be

Studied

Of all the construction minerals and their industries, only gypsum will be
focused on in this study. The reason is that the amounts of reserves of other
construction minerals can be deemed as physically sustainable to a reasonable future.
On the other hand, gypsum is only one mineral in this group having limited reserves of
270.73 million metric tons, as updated in 2006, which is not very big in comparison
with its annual production. Even though there are some chances that reserves may
increase from exploration, technological progresses, price rises, etc., the expected
increasing stock is unlikely to meet future domestic consumption and export demands.
Besides being a raw material for producing domestic Portland cement, gypsum is one
of the important mineral resources raising the country’s revenues from exportation.
The upward trend of gypsum production is opposite to the downward trend of its
remaining reserves. Therefore, its critical situation deserves to be focused on in this

study.
1.6 Main Questions to be Answered and Corresponding Contents

To achieve the main objective of developing long-term strategies and plans for
the government of Thailand to manage its gypsum mineral resources, the thesis will try

to answer the following questions:

i) How does Thailand manage its mineral resources in general as opposed to
gypsum in particular? This is a question about background information that needs to be
answered before any recommendations to the government of Thailand can be made.
Chapter 2 of this thesis will brief the essence of the mining law, taxation and policy of

Thailand together with those of Canada, Australia and Brazil for comparison.
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ii) What are the implications of exploiting mineral resources for a country, and
how well did Thailand fare when it encountered the so-called “resource curse”? It is
important for an individual involving mineral resource management to understand the
“resource curse” phenomenon. Chapter 3 of this thesis, explaining the notion of natural
resource curse and analysing the past reactions of Thailand when it faced the curse, is

aimed to answer this question.

111) What is the connection between the concept of sustainable development and
mineral resources, and is the development of Thailand sustainable? Since an important
theme of the concept of sustainable development is a concern over the environmental
degradation and the depletion of natural resources, this question needs to be answered
in dealing with mineral resource management. Chapter 4 of this thesis, covering the
discussions about the concept of sustainable development, the role of mineral
resources, together with an analysis about indicators for sustainable development in

Thailand, will respond to these questions.

1v) What are the gypsum consumption functions for Thailand and its clients?
Answer to this question is very important in determining the optimal depletion path of
the gypsum resource of Thailand, empirically. Chapter 5 will show a very simple
model determining gypsum demand in Thailand and some countries that imported

gypsum from Thailand.

v) What is the optimal extraction path of Thai gypsum resource? This question
needs to be answered because policies and plans for managing the Thai gypsum
resources should be based on numerical facts. An economic model determining the

optimal depletion path of Thailand’s gypsum resources will be presented in Chapter 6.
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Empirical solutions of the model will be the bases for the discussion in Chapter 7 and a

part of the recommendation to be presented in Chapter 8.
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Chapter 2 Mining Laws, Taxation, and Policies of Thailand
and Some Other Countries

Mining activities adversely affect the environment while providing benefits to
the public in the form of employment, export earnings, government revenues, etc. As a
result, in most countries, mining industries are tightly controlled by special legislation
and are levied extra taxes--such as mineral royalty, special income tax, etc.--in addition
to corporate income tax that is levied on all businesses. This chapter will summarize
the essence of the mining law, taxation and policy of Thailand. Also those of Canada,
Australia and Brazil will be presented to see their similarities and differences. Canada
and Australia are chosen as they are rich in minerals and are the leading mineral export
countries. The framework of mining management in Brazil is considered as it is one of
the developing countries, similar to Thailand, that export a lot of minerals. The
comparison of Thailand’s policies with those of Canada, Australia, and Brazil will be

presented here too.
2.1 Thailand’s Mining Laws, Taxation and Policies

Thailand is a single state country. There are elected local administrations at the
sub-district level, but they have very limited authority. With regard to mineral
resources, a local administration has been authorized to give consent to mining projects
and to monitor the compliance with environment protection measures of miners in its
jurisdiction. Although it is not stated explicitly in laws, mineral resources are treated as
owned by the State and administrated by a department of the central government.
Thailand has a long history of mining for metals, especially tin and gold, and the
Government of Thailand has always committed to developing the mineral industry

through the private sector. To govern private mining ventures, a governmental agency
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has been established for more than a century. During its long history, this agency has
evolved, adopted some different names, and come under various ministries. Its present
name is the Department of Primary Industry and Mines (DPIM) under the Ministry of
Industry. Apart from being the main administrative agency executing mining laws,
regulations, etc. the DPIM has a duty to promote mining ventures. The DPIM
encourages private investments from both domestic and foreign sources, by providing
necessary facilities in terms of legal and regulatory aspects as well as various forms of

technical assistance.

2.1.1 Mining Laws

Thailand had its first modern mining law in 1901, more than a century ago. The
law was repealed and replaced twice. At present the principal law governing the
mining sector is the Minerals Act of 1967, which was amended in 1973, 1979, 1991,
and 2002. The Minerals Act of 1967 and its amendments regulate prospecting, mining,
mine-out land reclamation, mineral dressing, smelting, and mineral transactions
including transporting, selling, buying, import and export of minerals. The Act really
revolves especially around the tight control on mining for and extraction of tin, which
was the single most important mineral in Thailand up until about two decades ago, in
order to collect tin royalty effectively. The unwritten concept of the law is that
minerals are vested to the nation; therefore, the owner of the land is not automatically
entitled to be the ownership of the minerals underneath. No one shall explore for or
undertake mining in any place, regardless of the right over the area unless obtaining a
prospecting license or a mining concession from the DPIM. According to the Minerals
Act, doing mineral business in every stage in Thailand must first get permission, in the

form of licenses, permits, or concessions, from the DPIM. Some of the licenses and
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permits under the Minerals Act are as follows (Department of Primary Industries and

Mines, 2004b):

a) Licenses for Prospecting

There are three types of prospecting licenses as follows:

1) Prospecting License (PL): It is a one-year permit allowing a person to
conduct general prospecting and exploration for minerals within a specified district or
province.

i1) Exclusive Prospecting License (EPL): This type of license grants a person an
exclusive right to conduct prospecting and exploration for minerals within a specified
area. In an area of an EPL, no other persons can apply for another EPL, a Special
Prospecting License, or a Mining Concession. An inland EPL is valid for 1 year and
covers an area not exceeding 4 square kilometres, while an offshore EPL is valid for 2
years and covers an area not exceeding 800 square kilometres.

iii) Special Prospecting License (SPL): It is a document granting exclusive right
to conduct mineral prospecting and exploration within a specified area not exceeding
16 square kilometres and with a validity period of 5 years. In an area of an SPL, any

other persons cannot apply for another SPL, an EPL, or a Mining Concession.

b) Mining Concessions

Mining concessions under the present Mineral Act can be categorized into three
types as follows:

1) Mining Concession for a surface inland mine: It is a document granted to a
mining investor for an exclusive right to extract minerals inland by a surface mining

method within a specified maximum area of 48 hectares and with a valid life of up to
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25 years. A concession area is rather small, but one can apply for several mining
concessions in conjunction.

i1) Mining Concession for an offshore mine: It is a document granted to a
mining investor for an exclusive right to extract minerals offshore within a specified
maximum area of 80 square kilometres and with a valid life of up to 25 years.

ii1) Mining Concession for underground mining: It is a document, with a valid
life of up to 25 years, granted to a mining investor for an exclusive right to extract
minerals underground. The maximum area of this type of Mining Concession is 16
square kilometres, which can cover lands legally held by others. If the underground
mining activities are done deeper than 200 metres, the miner does not need to get
permission from the surface land owners. However, to get a Mining Concession for
underground mining, an investor must past several stringent requirements including one

or more public hearings.

¢) Licenses for Mineral Processing, Metallurgical Processing, Mineral

Transactions, and other Licenses

1) Mineral Processing License: It is a license allowing a person to set up a
mineral processing plant. It has a valid life of up to 3 years, which may be extended
and re-extended for up to 3 years each time.

i1) Metallurgical Processing License: It is a license allowing a person to set up a
smelter or metallurgical processing plant. It has a valid life of up to 25 years, which
may be extended for up to 25 years.

ii1) Mineral transaction licenses comprise Mineral Purchase License, Mineral
Storage License, Mineral Possession License, Mineral Transport License, Mineral

Import License, and Mineral Export License.

28



iv) Other licenses exist such as License for a Joint Mining Operation, License
for Temporary Suspension of Mining Operation, License for Diverting Water, Artisan
Mining License, and Ore Panning License.

According to the Enhancement and Conservation of the National Environmental
Quality Act of 1992, an applicant for mining must submit an Environmental Impact
Assessment (EIA) report to the Office of Natur