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Thailand's mining ;ndustry has made substantial conti ibutions to the country's economy 
over the past several decades. Mining exports were a major source of foreign exchange at 
a time when Thailand had little else other than rice and timber to export. The investable 
surplus generated and the foreign exchange earned from mining have fueled 
industrialization in its early, difficult years. The dominant tin-mining industry has been a 
major source of employment in South Thailand, and mining in general also has been a 
conduit for the transfer and development of new technologies, some of which have found 
applications in other sectors such as manufacturing. Finally, mining has been a source of 
many basic materials for the Thai construction and manufacturing industries. 

In recent years the Thai mining industry has begun to face increasing difficulties. 
The structural changes occurring in the economy have gradually reduced the relative 
importance of the mining industry. Inadequate reclamation of mined-out areas, increased 
public awareness of the environmental impacts of extractive activities, and land-use 
conflicts between mining and other sectors have become serious constraints to the 
expansion of the mining sector. For the companies granted mineral exploration rights, the 
lack of security of tenure discourages mineral exploration and diversification. 

STRUCTURAL CHANGES 

One major problem confronting the mining industry is the structural change that 
is the price of the industry's success. Having played a critical role in Thailand's 
industrialization, mining in general, and tin mining in particular, have lost the spotlight to 
the thriving manufacturing and service sectors. This inevitable outcome of any succs~ful 
development affects all primary sectors including agriculture, forestry, and fisheries. The 
newly developed, highly productive and profitable manufacturing industries are the 
primary recipients of competing capital investment and skilled labor. While minerals are 
a basic material for much manufacturing, the development of the basic metal industry has 
not slowed the decline in the relative share of mining any more than agroprocessing has 
slowed down the decline in the share of agriculture. 

Another source of difficulty for the mining sector arises from the decline in the 
prices of most minerals driven by the discovery of new resources, substitution, and the 
development of new mining technologies. Of the minerals mined in Thailand, tin has 
been most profoundly affected by these changes. The International Tin Council (ITC), 
whose purpose was to stabilize tin prices, collapsed in C85, and thk Thai tin-mining 
industry has been operating below capacity ever since. he relatively ,igh production 
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costs of Thai tin mines, due to low-grade and low-accessibility ore deposits, has further 
eroded the competitiveness of the Thai tin-mining industry in world markets. The rise in 
production costs is, again, an inevitable consequence of past cumulative production. The 
mining industry, with assistance from the Department of Mineral Resources (DMR), has 
made relatively successful efforts to diversify its mining activities to minerals such as 
zinc and lead. However, the deposits of most of these secondary minerals are limited and 
of relatively low grade, although large areas of the country have yet to be explored. On 
the positive side, the domestic demand for mineral raw materials is expected to continue 
to increase, especially in the cement, glass, ceramics, zinc, and tin industries as well as in 
the area of power generation. 

These structural changes underscore the need for mining industry restructuring, 
and mineral diversification is one way to cope with such changes. To facilitate the 
diversification, mineral exploration must be encouraged, and this calls for reform of the 
existing concession policy. 

In addition, as a result of the high growth of the domestic downstream industries, 
the development of mineral resources has been directed toward more internal 
consumption with a smaller surplus left for export. The growth of mineral exports has 
thus declined, and the growth of exported manufactured products and processed minerals 
has increased. The issue at hand is whether to support calls for an export restriction 
policy on domestic minerals in order to prolong the domestic reserves and to avoid the 
need to import minerals and raw materials. However, the issue of optimal trade policy for 
a nonrenewable resource is intrinsically linked to the optimal resource extraction as 
discussed below. 

OPTIMUM MINERAL EXTRACTION, COMPETITION. AND TRADE POLICY 

There are certain advantages to satisfying internal mineral demand with domestic 
supplies: (1) savings of foreign exchange, (2) employment generation, (3) increase in 
value added, and (4) a secure mineral supply. There are also certain disadvantages to 
domestic mineral production, particular environmental pollution which can be avoided by 
satisfying demand through imports. 

On the other hand, Thailand has a comparative advantage in exporting certain 
minerals such as limestone. Given the amount of capital investment in the tin industry, 
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there is a short-term advantage to exporting, and if the price of tin increases, there is a 
likely long-term comparative advantage. However, a true comparative advantage requires 
that the foreign exchange earned fully covers all domestic resource costs including 
environmental costs. The cridcal question is not whether to produce minerals for export 
or 	for domestic use, but rather hw to produce minerals at such a rate and in such a 
manner that the p'oducticn makes a maximum contribution to the economy while taking 
into account all costs, including environmental costs. 

In 	the past, an 	important policy issue has been whether the government should 
prohibit the export of certain minerals with growing domestic demand. This prohibition 
would, in theory, help to conserve the limited reserves for domestic consumption and to 
increase value added through downstream processing. Indeed, the projections in Chapter 
5 indicate a great increase in the domestic demand for minerals. The demand for some 
rainerals-especially industrial minerals like gypsum and limestone---is expected to 
double in the next few years. Nonetheless, an export restriction mineralson is not 
recommended. 

While the known domestic reserves of some minerals such as gypsum and zinc 
are less than the cumulative domestic demand up to the year 2010, no increase scarcity of 
these minerals is expected worldwide. It is even more likely that mineral reserves will 
increase due to technological progress that will lead to lower production costs and an 
increase in the availability of substitutes. Therefore, despite increasing demand, Thailand 
is not facing mineral shortages. Export restrictions are not recommended. Such 
restrictions tend to subsidize inefficient and wasteful domestic use of mineral resources 
and to shelter domestic processors from competitive pressures that are necessary for 
improving efficiency and attaining international competitiveness. 

As 	 long as the mineral extraction rate is optimal, export controls are not 
suggested. Four conditions must be met to optimize mineral resource extraction: 

1. The competition must prevail. 

2. The protection against imports and restriction of exports must be avoided. 

3. 	 Royalties must be collected in proportion to profitability (rents) after
 
deduction of environmental costs. Excessive 
 royalties discourage 
exploration, while ur'co!lected rents are untapped public revenue. 
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4. Mineral-bearing lands should be put to their best possible use---in other 
words, they should be open to mining if the mining industry can fully 
recover all social costs involved (including environmental costs), and the 

land can be reclaimed for other uses. 

Some restriction of strategic minerals exports may be justified on the grounds of
national set.,lrity. However, the use of protective measures against imports of processed
minerals and products such as zinc, glass, and cement, is inappropriate except in the
special case of truly "infant industries" with promising future comparative advantage.
Protection that aims to sustain unprofitable or inefficient domestic producers taxes and
distorts the economy and reduces its international competitiveness, especially since
domestic users are denied access to lower cost sources of processed minerals from 
import. 

Instead of imposing export controls oron, protection from imports to induce
import substitution for minerals and their related products, measures to increase the 
competitiveness of Thailand's minerals in the international market should be taken. One
essential measure is the improvement of existing processing technology. Due to the 
current lack of suitable technology in the country, some domestic industrial minerals,
such as kaolin and gypsum, cannot be processed to meet the high-quality needs of either
the domestic or export markets. The promotion of R&D for technology improvement is 
thus required for effective competition in the world market. 

ENVIRONMENTAL IMPACTS AND LAND USE CONFLICTS 

A major source of the mining industry's difficulties arises from land-use conflicts.
Ninety-eight percent of the pending mining applications are located in national forest
 
reserves, and rapid deforestation 
over the past three decades, related natural disasters, and
increasing environmenial awareness have culminated in a nationwide ban on logging and
closure of forest reserves (40 percent of the country's area) to all extractive activities,
including mining. The government, under pressure from a strong environmental 
advocates including the Royal Forestry Department (RFD), environmental groups, the
media, and the general public, has resisted repeated calls from the mining industry to
allow mining at least in the economic forests and the unclassified forest reserves. The
mining industry has unconvincingly argued that the pending area of mining concessions, 
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while large for the industry, is negligibly small for the country (these areas are claimed to 
amount to less than 1percent of the National Forest Reserves). 

Environmental advocates have argued, however, that while the area actually 
mined is small, the environmental impacts extend to areas that are several times larger.
There are several elements that are brought into the counterargument. First, there is a 
perceived need for support areas including: (1) locations for the disposal of overburden 
and discarded ore, (2) locations for mining ponds, and (3) areas for the settlement of 
mining workers. Second, a fairly substantial forest area would be taken up by mining
roads, but most importantly, these roads would moremake the forests accessible to 
illegal loggers and encroachers. There is no guarantee that mine workers, or villagers 
disguised as mine workers, would not engage in activities that lead to deforestation. 
Third, mining generates air and water pollution that is, at best, incompatible with natural 
forests and at worst may damage the remaining forest and affect human health. Fourth, 
the trail of abandoned mines and unreclaimed sites and mine tailings left by the mining 
industry in the past-a practice that continues today despite regulations--does not help 
the image of the industry and its case for opening forest reserves to mining activities. 
Forest reserves are generally found on steep slopes, fragile lands, and watersheds where 
mining activities, without proper protection and reclamation, might lead to soil erosion 
and landslides. It is apparent that the mining industry must recognize that there is a 
certain incompatibility between mining and forestry; tue aesthetic value of the forest is 
diminished by the presence of mining activities. 

A good part of the forest reserves is no longer forest due to illegal logging and
 
encroachment by farmers and, in theory, the presumed impacts of mining on the forest
 
are not real. The environmentalists' counterargument is that the government, by declaring 
this area a forest reserve, has expressed its intent to restore the forest; allowing mining 
activity would make forest restoration even more difficult. A more justified argument in 
favor of mining is that the objective of economic forests is, by definition, economic, and 
therefore the land should be put to its best p~ossible use, which in some cases is clearly
mining. While on environmental grounds it is difficult to argue strongly in favor of a vast 
eucalyptus plantation over a small mine of equal economic value, at least the intent of an 
economic forest is both economic and environmental. Unless the mining industry 
effectively addresses the issues of forest protection, mining pollution, land restoration, 
and compensation for loss of aesthetic value and social impacts, there is little prospect 
that forest reserves would be opened to mining: the objections of the RFD, local people, 
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environmental groups, and the general public would prove too firm an obstacle. Indeed, 
unless the issues of land restoration and control of mining pollution are addressed in 
current mining operations, the mining industry risks not only its image and credibility, 
but also risks the imposition of restrictive government regulations and prohibitions in 
response to environmental disasters and public pressures. If the logging industry had 
acted responsibly and preemptively and practiced sustainable forestry, there would have 
been little justification and public demand for a logging ban. 

Environmental Practices in Thailand and Some Other Countries 
In Thailand, the environmental degradation brought about by mining activities 

has not received much attention from the government: only environmental damages from 
tin mining have been officially recognized. In 1981 the government announced a 
ministerial regulation to collect a special fee from tin miners equal to 5 percent of the 
royalty the miners paid to the DMR. Twenty-five percent of this fee was used for a 
rehabilitation program aimed at the protection and restoration of the environmental 
erosion caused by mining. However, the collection of the special fee was suspended in 
late 1985 in response to the collapse of the LME tin market, and it has not been resumed 
since. The rehabilitation projects carried out by public enterprise and private company 
are the Mae Moh lignite mine in Lampang Province and the Krabi lignite mine in Krabi 
Province (both mines are owned and operated by the Electricity Generating Authority of 
Thailand (EGAT)), and the Li lignite mine in I "mpoon Province. Elsewhere, the mining 
community pays little attention to environmental problems, even though the 
rehabilitation of mined-out areas has been mandated by laws. 

The Office of the National Environment Board (ONEB) and the DMR are the two 
government agencies responsible for the implementation of environmental measures 
related to mining activity. According to the Improvement and Conservation of National 
Environmental Quality Act (which was amended in 1975 and 1978), a proposed mining 
project of any size must submit an environmental impact assessment (EIA) report to the 
ONEB for approval before commencement of activity. The EIA must fully address any 
aspects relevant to the surrounding environment as well as the possible future 
implications. Upon approval the ONEB usually stipulates a set of conditions to be 
followed by the mine operator for work operation to ensure the safety of personnel and 
minimize the danger to the public. The ONEB then requests that the DMR occasionally 
inspect the mining activity and to determine whether all the conditions are being met. 
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The ONEB may dispatch officials to observe and to periodically check the operation's 
performance, but the DMR has the legal power to issue any orders to the operator. 

However, due to inefficient law enforcement and the leniency of government 
officials, harm is gradually being done to the environment and vast mined-out areas are 
abandoned, in poor environmental condition, and inappropriate for other uses. 

in the United States all surface mines are subject to the federal Surface Mining 
Con-ol and Reclamation Act of 1977. The act requires that land disturbed by mining 
must be reclaimed and restored to at least its premining condition, or better. In essence, 
the law stipulates that if land cannot be successfully reclaimed it cannot be mined. 
During mine development the first step taken is to that the EIA filed by theensure 

company is foully implemented. To obtain a 
mining permit, the company must post a 
fairly large refundable bond-as high as $10,000 per acre or $24,700 per hectare in the 
western states---to cover the estimated reclamation costs. The size of the bond, of which 
a portion must be held for 5 or 10 years, varies from state to state and is not released to 
the operator until adequate vegetation is restored. The provisions of the law, which are 
especially applicable to surface coal mines, are considered stringent. The restoration of 
the land to its "approximate original contour" during and following mining is a 
particularly binding requirement that necessitates careful planning, surveying, and 
mapping during mine development. Preserving surface drainage may require stream 
relocation and diversion and the location of topsoil stockpiles for reclamation purposes, 
and dumps for waste disposal must facilitate convenient, subsequent :eclamation. The 
restoration laws in any given state, however, range from no requirements to very strict 
requirements. Most restoration activities include regrading and leveling sites and 
revegetating disturbed areas, but do not include backfilling which, in most cases, is not 
required by law. A deposited bond may be released in stages according to the percentage 
of completed reclamation work. 

In Japan special measures for controlling pollution define the responsibility of 
private enterprises of all types including the metal-mining industry, which has its own set 
of mine safety laws. The pollution-controlling measures specify that the enterprise shall 
bear the costs necessary to protect the environment which may be affected by their 
activities. The prefectural administration is responsible for the physical areas beyond the 
responsibility of private enterprises, and the central government is mandated to 
financially and technically assist with the mitigation of environmental impacts. A low 
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interest loan provision is also included for the costs of environmental restoration and 
protection. Mining companies are required to deposit a guaranteed bond every year, the 
amount of which is decided by regional government mining offices. An annual deposit is 
made that is proportional to the remaining life span of the mine, or to the accumulated 
volume of waste generated, and is varied according to the type of activities (such as the 
plugging of a shaft or a tunnel for underground mines and land reclamation for surface 
mines). These bonds are refundable with interest upon completion of the reclamation or 
upon completion of certain terms. 

The concept of requiring a monetary guarantee for the rehabilitation of mined-out 
areas was initiated during the 1960s in Malaysia and is now a commor, practice. The 
amount required ranges between US$ 1,000 per acre in Johore (the rates will be varied 
according to the area size) to US$ 5,000 per acre in Kuala Lumpur and within a one mile 
radius of urban Selangor. 

A Proposed Initiative: A Thai Miners' Environmental Fund 
A workable solution to the problems of Thailand's mining industry must take into 

account the following: (1) the industry's difficult economic situation (high production 
costs and low prices) and its need to maintain its competitiveness; (2) the RFD's difficult 
mandate to preserve as much of the remaining forest as possible and to promote 
reforestation; (3) the growing environmental awareness and the demand for a cleaner and 
greener environment by the general public; and (4) the requirement that the funds needed
 
for environmental improvement of mining activities be generated from within the mining
 
industry (according to the "polluter pays principle"), that they shoul, !e used by the 
industry, and that they should ultimately benefit the industry. (This lat requirement is 
important for ensuring fairness, efficiency, and competitiveness). 

One initiative that could fulfill all the above conditions is the establishment of a 
Thai miners' environmental fund that would ensure that all minerals are extracted in an 
environmentally sound manner and in a way that integrates other resource values and 
uses of land. The miners' environmental fund, a dual bond provision, would be composed 
of (1) a miners' land reclamation bond that would be applicable to all mines and minerals 
and (2) a miners' forest protection bond that would be applicable to mining in forest 
reserves. These bonds would be (1) financed in such a way as to leave the mining 
industry no worse off in the short nn and better off in the medium-to-long run and (2) 
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refundable with interest upon fulfillment of the terms and conditions of environmentally 

sound mining. 

A Miners' Land Reclamation Bond: The objective of this bond is to restore all 
mined land to the condition of its prior use or to another acceptable and sustainable form 
of land use. The environmental bond, or reclamation guarantee, expressed in baht per ton, 
would differ from mineral to mineral depending on land intensity and likely 
environmental impact, and if expressed in baht per nai of operating concession area, the 
bond would be the same for all minerals. The proposed rate is 1,500 baht per rai per year 
(at 1989 prices) based on a estimated reclamation cost of 30,000 baht per rai, which was 
the actual cost of reclamation of tin-mined land in Ranong Province (see Table 1) and for 
an average mine life span of 20 years. For certain minerals the life span of the mine is 
shorter, and the annual rate should be adjusted accordingly. This applies to all onshore 

mining. 

Table 1 Cost Estimates of Basic Mined-Land Reclamation 

Determined 
End Use 

Location Average Costs 
Baht/Rai 

Status 

(1989 Price) 

Recreational Phuket 
city park Tin-mined land 53,850 Completed 

Reforestation Ranong 
Tin-mined land 29,320 Completed 

Agriculture and Krabi 
Reforestation Lignite mine 35,770 On-geing 

Agriculture and Mae Moh 
Reforestation Lignite mine 39,830 On-going 

Source: See Environmental Rehabilitation in Chapter 4 of the full report "Mineral 
Resource Development: Making the Best of a Limited Resource." 
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The onshore industry's annual contribution to the bond would be approximately 
397 million baht or 62 percent of the onshore royalty in 1989 (see Table 2). Therefore, it 
is proposed that the land reclamation bond is funded by a 62 percent reduction in mining 
royalties. The average royalty for most minerals, presently 4 percent of the DMR's posted 
prices, generated roughly 758 million baht in 1989 (645 million baht for onshore mining 
and 113 million baht for offshore mining), or 1 percent of the mining GDP in 1989 
(62,664.6 million baht). The mining indusi-y, which has experienced reduced 
profitability, has been seeking a royalty reduction. At any rate, the royalty revenues are 
being diverted to the Ministry of Finance and expended as general revenues which do not 
directly benefit the industry. In fact, with the development of tax revenues from 
manufacturing and service sources, the government no longer needs to depend on mineral 
royalties for its general budget. 

Under the proposed Thai miners' environmental fund, 62 percent of the total 
royalty would no longer be a royalty but rather would be an environmental bond that 
would be deposited in an escrow account to be administered by the DMR, by the DMR 
jointly with the Mining Industry Council of Thailand (MICT) and the ONEB, or by an 
autonomous body. The environmental bond would accumulate and earn interest in the 
escrow account, and when the mining of a given site was completed and the site was 
restored to its original use (or to an acceptable and prespecified alternative), the 
accumulated environmental bond and interest would be returned to the mining company 
in full, regardless of the actual cost of reclamation. 

For offshore mining (mainly tin), there is no reclamation cost, but there is a 
significant environmental pollution cost. This additional environmental cost per ton, from 
either onshore or offshore mining, should be equal (approximately 17,058 baht per ton in 
1989). Based on the current production rates of offshore tin, the environmental costs are 
134 million balit which is distributed fiver a concession area of 261,478 rai. Thus the cost 
per rai is 512 baht. Therefore, whi!e the potential damage to fisheries, tourism, and coral 
reefs are not estimated here, a charge of 500 baht per rai for offshore concessions is 
proposed to maintain parity with onshore tin mining. 
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Table 2 Estimated Reclamation Costs for Selected Minerals (1989 price) 
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It should be mentioned that the onshore mining industry's annual contribution to a 
miners' land reclamation bond (397 million baht) is a relatively small amount compared 
to the value added of the mining sector and the industry's profit. The contribution to the 
bond is only 0.6 percent of the mining GDP in 1989. Assuming a 20 percent profit rate of 
the mining GDP in 1989, the annual bond fee accounts for only 3 percent of the 
industry's profit. Assuming efficient mining and reclamation, however, the ultimate cost 
of environmental improvement to the industry may be as low as 1.5 percent of the profits. 
In the final analysis, nearly 200 million baht of the current royalty payments could be 
recovered through environmentally conscious mining. It is also important to note that a 
mining company need not wait 20 years to retrieve its reclamation bond. It can always 
offer to reclaim mining sites that are currently being phased out of production and in 
return request a bond refund for currently active mines. 

A Miners' Forest Protection Bond: While a mechanism such as the miners' land 
reclamation bond is certain to improve both the environment and the mining industry's 
image, the opening of forest reserves to mining may require some affirmative action 
beyond land restoration. To address the legitimate concern that mining roads may lead to 
increased forest encroachment and to compensate for the loss of aesthetic values, it 
would be appropriate for the mining firm to offer to protect a larger forest area around the 
mine and to reforest denuded areas nearby. The physical presence of twe company and its 
work force in the area may ensure that the protection and reforestation of an area, for 
example, an area five times the size of the concession, would not be very costly. 

The reforestation and protection of 500 rai, approximately a 100-rai concession at 
2,000 baht per rai, would cost 1 million baht over the life span of the mine or 50,000 baht 
a year (or 500 baht per rai of mining concession per year) assuming the mine has a 20
year economic life. On the other hand, the mining company might choose to protect an 
area of natural forest at the equivalent cost. In addition, the mining company would have 
to compensate the current occupant of the land (whether the occupant is the RFD or a 
squatter) for the loss of the use of the concession area to mining. The annual net income 
from 1 rai of land planted for cassava fanning is estimated at 500 baht per year. 
Therefore, the annual compensation would be 500 baht per year or a lump sum payment 
of 5,000 baht per rai. 

Thus, for mining in forest reserves, in addition to the 1,500 baht-per-rai-per-year 
reclamation bond, the recommendations are as follows: 



13 Mining, Environment and Sustainable Land Use: Meeting the Challenge 

1. The compensation of the occupant of the land, whether the occupant is the RFD 
or a squatter, at the rate of 500 baht per rai per year or a lump sum payment of 
5,000 baht per rai as the opportunity cost of land inother uses. 

2. A forest protection bond of 500 baht per rai per year on the assumption that for 
every rai of an operating mine concession, another rai of forest will be 
encroached upon or degraded. On the other hand, the mining company may 
choose to protect and/or reforest equivalent land area. 

Both bonds are refundable with interest once reclamation is carried out and 
mining is completed without damage to the forest, or compensating reforestation has 
been carried out. 

Mining is possible in the forest reserves classified as "protection forests" if these 
forests fall into the Class 1B category which includes gradual sloped areas. Because 
mining operations in Class 1B areas usually cause soil erosion, measures Wo prevent 
erosion, both during and after operations, are necessary. A retaining dike must be 
constructed downstream from a dumping area or from the exposed surface of the mine. In 
addition, a good drainage system should be constructed to allow surface water runoff to 
discharge to the appropriate point without creating excessive erosion. The suspended 
solids are retained by the dike and relatively clear water is discharged. 

Based on an operating concession area of 100 rai, a dike with an estimated length 
of 500 meters is to be constructed in a shape that will depend on the engineering design 
for the particular topography of the area. The construction of a dike with an average 
cross-sectional area of 8.5 square meters and a compacted earth filling, including slope 
finishing, would cost around 255,000 baht (using a unit cost of 60 baht per cubic meter). 
A maintenance cost of 10 percent per year is assumed, and costs of a drainage system are 
based on a unit rate of 15 baht per meter length. High maintenance costs of 30 percent 
per year are assumed to keep drainage ditches in good condition. A drainage system 
consisting of a series of ditches is estimated to be about 1,500 meters in total length, and 
assuming the dike and drainage system have a 10 year life span, costs per rai per year for 
the dike and drainage system, including annual maintenance costs, will be 510 baht and 
240 baht, respectively. Therefore, mining in the protection forest Class lB should require 
a deposit of (1) 500 baht per rai per year for reforestation and (2) 750 baht per rai per 
year for soil erosion prevention. The structure of the environmental fund in different land 
areas is summarized in Table 3. 
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Table 3 Structure of Proposed Thai Miner's Environmental Fund (at 1989 Prices) 

Unit: Baht/Rai/Year 

Environmental Fund 

Area of 
Mining 

Land 
Reclamation 

Forest 
Protection 

Compensation of 
Owner/Occupant 

Bond Bond 

Offshore mining 500a 

Onshore mining 

-Outside Forest Reserves 1,500 - Market price 

-Inside Forest Reserves 

Economic Forest 1,500 500 500 

Protection Forest 1,500 1,250 500 
(Category IB) 

Note: a Nonrefundable pollution charge. 

One approach for accommodating the mining industry's economic interests would 
be through the use of cost minimization incentives. Under these incentives, reclamation 
might cost about one-half the current amount. This implies that only half of the 
environmental bond (or the equivalent of 0.25 percent of the royalty) will be used for 
reclamation while the rest wilt be returned to the miner with interest. 

A second approach is through the improvement of the mining industry's image 
and credibility. With firmer public backing, the industry would 1.e more successful in 
convincing the government to open up lucrative concessions in such closed arqas as the 
economic forests, and it could recoup some of its financial l,-sses. At present, the mining 
industry pays 758 million baht annually in royalties to the government. Under the 
proposed scheme, the industry would ultimately pay three-quarters of that amount (in 
royalties and reclamation costs) and would get back an improved environmental and 
public image, more profitable concessions in currently closed areas, and less restrictive 
government regulations. 
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This approach would ensure a balanced, multi"le application use of forest land 
and show how mineral activities can be environmentally sound and coordinated with 
other land uses and values. The RFD, which is currently seeking ways to protect the 
forest and prevent deforestation, should welcome such an approach. By paying the full 
environmental costs and by still being able to afford affirmative action of the type 
described, the mining industry will prove that the site is as rich in valuable minerals as is 
claimed. The marginal mining sites in forest reserves are best left undisturbed; they could 
not afford their own environmental costs and would create a bad image for other sites 
that are richer and potentially more profitable. 

A New Royalty Structure 
The concept of a new royalty structure is based on the idea that royalties should 

be collected the or rent after taking account all costs,from surplus into including 
environmental costs and not as a percentage of posted gross prices. For tin, kaolin, 
feldspar, and ball clay, a zero royalty payment at the current price level is recommended 
because the reclamation costs equal or exceed the current royalty payment; appropriate 
royalty rates should be set for highe: prices. For example, at the current tin price of 
157,000 baht per ton, the average lin royalty of 13,775 baht per ton is lower than the 
annual reclamation cost of 17,058 baht per ton, and no royalty should be collected. Thus 
the following or a similar royalty structure for tin is proposed: 

FOB Tin Price Royalty
(Baht per Ton) 

Below 160,000 0 

160,000 - 200,000 0.25 (FOB price - 160,000) 

Above 200,000 0.50 (FOB price - 200,000) 

This royalty structure applies to both onshore and offshore tin mining. For all the 
remaining mine- ' -- lignite, zinc, limestone, gypsum, iron ore, shale, and glass sand-a 
royalty reductiom, corresponding to the reclamation costs involved is proposed: for 
example, we proose a 1 percent reduction of the zinc royalty and a 40 percent reduction 
of the limestone royalty. (The proposed royalty rates are summarized in Table 2.) 



16 
Mining, Environment and Sustainable Land Use: Meeting the Challenge 

Fund Management 
To manage the two bonds, the miners' environmental fund should be operated asii 

semi-automonous, private/public sector institution with representation from the DMR, 
the MICT, the ONEB, and the RFD. The fund would (1) collect the bond payments, (2) 
set rules for land reclamation and forest protection, (3) invest the bond funds to earn 
interest on behalf of the miners, and (4) return the bond with interest to the depositors 
once the terms of the bond were met. 

It is recommended that the fund engage the outside services of an environmental 
auditor's unit to determine whether land reclamation and forest protection mandates have 
been met according to the rules and regulations. The legal framework, organization, and 
operation of the fund for the environmental auditing system has been set up and will be 
described in a subsequent supplement. 

In order to demonstrate how environmentally sound mining could be practiced 
and how land reclamation and forest protection could be a complished, the fund could, 
with the assistance of the MICT, the DMR, the ONEB, and the RFD, establish a mining
"showcase" or demonstration mine that would operate profitably and in an 
environmentally conscious manner. A similar mining showcase was established recently 
(1987) in the United States to demonstrate that minerals can be extracted from the erth 
in an environmentally sound manner and in a way that integrates other resource values 
and uses of land. 

Environmental Pollution 
Mining activity inevitably causes damage to the environment in varying degrees 

and results in the degradation of soil fertility if the land is not properly rehabilitated after 
mining is completed. The direct impacts of mining activity are generally in a confined
 
area, but indirect impacts also may be obvious in several cases.
 

Air Pollution: The dust from mining operations such as drilling, blasting, 
transportation, and excavation causes pollution which can be harmful to the health and 
safety of the workers in the working area and to the people in the vicinity. Generally, dust 
pollution from surface mining is more extensive than that of underground mining which 
only generates dust from drilling and blasting in the tunnel and on the working stope. 
Surface hydraulic mines do not create any dust since water is used to excavate the ore. 
Dust suppression is normally done by using water spraying on transport roads or by using 
a dust cover hood and/or a water spray jet attached to the drilling machines. Preventive 
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measures such as the provision of dust masks for workers and the restriction of working 
hours are also practiced. 

Air pollutants can also come from smelting and refining operations. Exhausted 
gases containing sulphur dioxide and other pollutants can be emitted, and the local 
concentration may be high sometimes so that treatment may be needed. These types of 
processing plants normally install anti-pollution equipment because they are strictly 
required by law. 

Water Pollution: In hydraulic mines such as placer tin mines, ores are removed 
by water jetting instead of by other mechanical methods. After the ore is recovered by 
means of gravity concentration, wastewater containing suspended solids or slime is 
retained in one, or a series of, impoundment ponds to allow solid particles to settle, and 
relatively clear water is discharged. Water discharge standards were set by a ministerial 
regulation specifying that the mine operator shall not discharge slimy water containing 
more than 6 grams per liter of slime. Mine water discharge, especially from coal mines, is 
sometimes acidic or alkaline depending on mineral characteristics. Mine water is 
normally kept in a sump and neutralized before discharge. 

Processing plants, like flotation plants, generate both solid tailings and water. 
Solid waste is impounded in a settling pond, while wastewater is treated to neutralize a 
change in pH, or to decompose low concentrations of chemicals before discharge. 

A more serious problem occurs in extractive plants where acid or alkaline 
materials are used in processing. The dissolved solids present in wastewater usually 
require a complicated wastewater treatment system to meet standards of the ONEB and 
the DMR. 

Land pollution: A major pollution problem generated by mining activity is land 
pollution. The air and water pollution produced by mining activity are relatively 
temporary, and the effects can be mitigated by anti-pollution measures normally 
integrated into the operating process. The land pollution created by mining is more 
persistent. Most surface mines use both wet (hydraulic) arid dry mining methods that 
involve the removal of the top soil and overburden which are then normally moved away 
from the pit. The inevitable changes in topography and land -joe are permanent and exist 
beyond the mining period. In this case, land reclamation is necessary. 
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In underground mining, the physical degradation of the surface ground is 
considered minimal. If underground openings or tunnels are plugged after mine closurc, 
acid or alkaline mine leachate can be prevented from polluting natural water. 

A major problem from mining operations affecting the c,.nmunities that are 
located downstream is the pollution of natural water by slime discharged from hydraulic 
mining operations. Most hydraulic mines (especially tin mines) produce slime water, 
although tailing ponds are required by laws which set standards for discharged water. 

Effective tailing ponds should consist of at least two stages. The first stage retains 
soil and gravel tailings, and the second stage settles the slime out, at which point only 
relatively cleax water isdischarged. 

A problem occurs when the ponds are (1) too small to retain all the tailings, (2) 
too small to allow sufficient time for slime to settle, or (3) have been filled up with mine 
tailings due to improper maintenance. 

The DMR regukites these pollution control measures by requiring that the mine 
have sufficient area to construct tailing ponds according to its rate of production of 
tailings; otherwise a mining permit cannot be issued. This is done on a case-by-case basis 
as the tailing ponds' area varies with type of mining, the depth of ore deposits, and the 
ratio of overburden (soil and gravel) to ore. 

While it might be appropriate to suggest that standards should be established, the 
efficient mechanism to enforce the mines' compliance and to provide incentives when 
this measure is properly taken should be examined. The design of an efficient 
enforcement mechanism will be described in detail in a subsequent supplement. 

MINING RIGHTS AND CONCESSION POLICY 

The development of mineral resources in Thailand is sensitive to government 
policy, and one of the important guarantees for a flourishing mineral industry is the right 
to develop mineral discoveries. The mineral industry is a high-risk business combining 
high exploration costs with a low probability of successful commercial discoveries. In 
reality, exploration and mining, the upstream components of the overall mineral 
development system, are mutually interdependent and inseparable from the point of view 
of investment. There two involved of mineralare parties in the business resources 
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development: the government and the investor. The government may wish to encourage 
the development of its resources for the benefit of the country, and a "good" investor has 
a real interest in exploration and exploitation for maximum profit. The private investor is 
likely to need the security of a right to develop a mine if a commercial discovery is made, 
while the government may wish to maintain full control at all times by imposing various 
requirements at every stage from exploration to exploitation. Moreover, conflicts 
between traditional land users dnd a prospective miner have been a common problem so 
that assurance over the land to be mined is further complicated. Currently, most mining 
laws recognize the :priority of mining, and compensation to the landowner and 
enforcement to restore the use of land after mining are stated in the law, but in most cases 
the law is not necessarily followed. It would be helpful if the compensation and 
restoration criteria are clearly stated in the legislation. The allocation of land for mining 
or for an "economic mining area" and the streamlining of concession-granting procedures 
would be beneficial in this case. 

In the mining codes that have recently been drafted by most developing countries, 
the right to explore is a condition based upon quantifiable work and an expenditure 
program that will be regularly monitored with a full financial guarantee. The mining 
rights for the holder of an exploration license are more secure and are subjected to a 
feasibility study to determine whether or not the deposit could be deeloped on a 

commercial basis. 

The proposed mines and minerals acts of Sierra Leone are an example of this 
feasibility testing. In this case, a mining license will be granted to the holder of an 
exclusive prospecting license after the exploration has taken place and the feasibility of 
the program of proposed mining operations is assessed. In the Chile Constitutional 
Organic Law on Mining Concessions and Mining Code, the concession regime covering 
both prospecting and mining is established and states that mining concessions can be 
either for exploration or exploitation. Whenever the law refers to the concession or 
concessions, it is understood that it includes one and the other. This system provides 
the concessionaire with the exclusive right to freely explore and exploit the concession 
without intervention from any other authority or person and reflects a "promining" 
approach for Chile, a country where mining is the main source of prosperity. 

The existing Thai practice of granting mining rights has been oriented to small- to 
medium-scale alluvial mining operations having less capital intensive and less 
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exploration risk and requiring lower levels of technology and expertise. This is because 
the current Minerals Act was drafted when tin mining dominated the country. The same 
situation is found in Malaysia's nonpetroleum minerals legislation where exploration and 
exploitation are considered separate activities. The Minerals Act provides for the issue of 
three types of prospecting rights as follows: 

1. 	Prospecting License: Allows the holder to prospect using only geological 

methods 

2. 	Exclusive Prospecting License (EPL): Used for more detailed exploration 

work 

3. Special Prospecting License (SPL): Offers a right to explore in a larger area 

and has a longer duration 

This existing licensing system does not guarantee that the person who has 
conducted the exploration will obtain a mining right for the area he has applied for. The 
applicant for a SPL must offer the government special benefits, but the area licensed in 
the SPL has a 3-year renewal period instead of the 2-year nonextendable renewal period 
for 	the EPL. In applying for the renewal of a SPL, the holder may relinquish a certain 
part of the unwanted area, but apart from these conditions, a SPL does not offer any 
further advantages over an EPL. In most cases, the EPL receives the majority of 
applications, while a SPL may only be suitable for a large project or high-value mineral 
mining. A mining concession is issued to any applicant, but in the prospected area 
covered by an EPL or a SPL, the holder is assigned first priority, but the concessions are 
not necessarily guaranteed by the government. This lack of a mining right guarantee for 
prospected land and discovered minerals may act as a deterrent to mining ventures since 
exploration is time consuming and expensive. A reluctance to provide assurance that the 
concession will be granted after exploration is not only distracting to the investor, but 
also wastes exploration activity expenditures. The government bureaucracy and the 
limited scope of mining laws are not the sole causes of the inability to assure a right to 
mine over prospected land: the conflicts and restrictions from other authoritative bodies 
complicate the issuing of rights. 

In February 1987 the Ministry of Industry (MOI) announced an ad hoc policy 
governing the prospecting and development for gold mining as a major project. A 
bidding invitation was held for prospective candidates to apply for the rights to prospect 

41 
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and mine for gold in designated areas. This concession package will issue a SPL to the 
successful candidate (based both on technical considerations and on the amount of 
special benefits offered to the government) to explore and conduct ^he feasibility study. 
The company is entitled to obtain the right to mine gold in the area after the exploration 
stage and, in addition, in any other areas not defined by the MOI, the exploration rights 
for gold must be granted only by a SPL. 

In 1988 a new type of rights-granting procedure, a Concession Regime, was 
proposed to the DMR for incorporation into the Minerals Act by SNC Inc., the DMR's 
mineral development project consultant. The introduction of a concession regime would 
provide special prospecting and mining conditions for mining companies offering 
important benefits to Thailand and would be made available to mining companies (1) 
when special circumstances would warrant it and (2) following a public invitation to 
submit proposals. The concession regime would be substantially different from the 
present licensing system; the holder of the concession would primarily be subject to the 
provisions of the chapter in the Minerals Act that would mainly deal with the concession 
regime. In the proposed concession regime, an exploration right would be granted with 
special benefits offered to the government, and the feasibility study would be carried out 
after exploration but prior to granting the mining permit, while taking proper account of 
environmental protection. 

While this system may be suitable for large-scale or important projects, it would 
not cover the concession system of normal small- to medium-scale projects and mining 
projects for other minerals not specified by the MOI. To anticipate the fact that the 
opportunities for mineral exploration and mining in most of areas of Thailand will 
become more difficult because mineral deposits are scattered and the majority of them 
are located in the forest, the use of mineral-bearing lands must be efficient and 
productive. Once the exploration was carried out and a mineral was discovered in a 
sizeable quantity, mining should be allowed to be carried out, provided all environmental 
conditions have been met. Where the concession regime could not be applied to a call for 
public bidding, a syF, :matic approach for granting mining rights in general cases should 
be contemplated. 

The study proposes a package concession system for small- to medium-scale 
mining projects and mining for minerals in general which would exclude those projects 
or minerals specified by the MOI as being subject to a special case or a major project. 
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The proposed concession system should be guaranteed mining rights after exploration 
and should be subjected to a feasibility study of the project. According to this system, a 
provisional concession for a large area of public land or for a national forest area would 
be granted. The exploration activity would be carried out following the plan submittal, 
and the exploration resu!t would be used to delineate the area of a discovered ore body. 

A study would then be conducted to determine the project feasibility and a final 
report would be submitted in applying for a mining license for the area. The area covered 
by the provisional concession would be reduced to the minimum necessary for mining as 
indicated in the study. Proper mining and reclamation plans would be required at this 
stage. If the study indicated that the project was feasible, taking all costs into account 
including environmental costs, the mining license should be issued, and the 
nonproductive area relinquished to the government. On the other hand, if the study failed 
to prove the project feasible, the provisional concessions would be cancelled. 

Mining rights should be transferable from the company who was granted the 
exploration right, subject to the DMR's approval. The company with exploration rights 
might not be the one that specializes in the mining of the particular mineral and may 
prefer to sell its mining right to others, instead of making further investment in the 
production stage. By allowing the transfer, the deposits could be mined by the company 
that had more technical capability or more specialization in the production of a particular 
mineral. This would help improve efficiency in both mining and -processing. Moreover, 
in cases when the company granted exploration was in a period of financial difficulty, it 
could shift the rights to healthier, more efficient companies without damaging the 
mineral resource and the environment by working at low efficiency. (See Figure 1 which 
illustrates the functional procedures of the system). 

There are, therefore, two concession systems for exploration and mining to be 
proposed as follows: 

1. "Special" cases, large-scale, or "important" projects as defined by the MOI and the
 
area designated by the DMR as an economic mineral potential area. A
 
concession isgranted for these area based on the main criteria as follows:
 

The public invitation is announced for bidding in the area of mineral 
potential designated by the DMR for the prequalified company. 

/ 



23 Mining, Environment and Sustainable Land Use: Meeting the Challenge 

Public Bidding No Bidding
for Special Cases for General Cases 

Application for Concession 
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Special Benefits 
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Figure I Functional Procedures of Proposed Concession System 
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" 	 The SPL is issued for exploration rights after the DMR's approval of the 

exploration plan. 

The special benefits are offered to the government in the form of profit 

sharing (apart from royalty). 

" 	 The mining right is issued after (1) the feasibility study and (2) the 
environmental impact study have been assessed and accepted. 

* 	 A proper account of reclamation and environmental protection is taken 
and bonds are deposited into the Thai Miners Environmental Fund 

according to the areas to be mined. 

2. The second category includes small- to medium-scale mines as well as mining for 
minerals neither specified by the MOI nor found in the area designated by the 
DMR in item Iabove. A concession is granted based on the following criteria: 

• 	 Asuitable applicant applies with sufficient financial and technological 

support. 

* 	 The EPL is issued for exploration rights after the DMR's approval of the 

exploration plan. 

The mining right over a relinquished area of concession is issued after 
the feasibility study and the environmental impact study have been 

assessed and accepted. 

A proper account of reclamation and environmental protection is taken 
and bonds are deposited into the Thai miners environmental fund 

according to the areas to be mined. 

It is also recommended that the DMR include more areas and minerals in the so
called "special cases" that go for public bidding where the DMR has better knowledge of 
the geological information of the area. Therefore, in the long run special cases will 
become general cases for bidding in which all prospective miners have an equal 

opportunity to compete. 

The basic concepts underlying these two systems are sets of standard practices to 
be transferred into the Minerals Act through modifications and additions. The system 
would provide advantages including: (1) encouraging exploration in potentially mineral
rich areas; (2) ensuring that the area applied for will be properly used for mining and that 
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nonproductive areas are released; (3) s6mulating a prospective investor to conduct 
efficient exploration with more intensive use of technology, especially for large scale 
projects; (4) assuring additional benefits to the government in the case of large-scale and 
important projects: (5)enabling more reliable estimates of the country's mineral reserves; 
and (6) generating benefits from small-scale mining without damages to the environment. 

The proposed concession system packages would serve as a practical instrument 
for allocating limited land resources to their best use and would ensure that mineral 
extraction is done with maximum efficiency--both economically and environmentally. 

CONCLUSION 

Thailand's mining industry has historically operated like most mining industries 
around the world: as an extractive enclave that has made important economic:2 
contributions but, by in large, has remained insulated from the rest of the economy and 
society. The mining industry's relative importance to the economy has diminished due to 
the development of the dynamic manufacturing sector, and conflicts with other sectors 
are more extensive and visible because of both an accumulation of past incidents and an 
increased public awareness. Several overall factors make a change in traditional mining 
culture imperative: (1) the growth and structural change of the economy, (2) the 
development of mass communication, (3) the advent of the environmental movement, 
and (4) the growing level of pu,ic environmental awareness. The mining culture must 
move from insulation to integration into the norms o society. 

At this critical juncture, the mining industry has two alternatives: (1) it can 
restructure itself into a relatively small but -an efficient and environmentally conscious 
industry that is fully integrated into the changing norms of Thai society, or (2) it can 
resist the inevitable change and keep a business-as-usual attitude, relying on its past 
accomplishment and considerable political influence to further its short-term interest at 
the expense of its long-term future. 

The MICT (which functions as the industry's conscience) and the DMR (which 
functions as its regulator and guardian) have a resonsibility to the mining industry and to 
society at large to ensure that the right choice is made, and the sooner this is done, the 
better. Improved communication with the public and cosmetic changes do not constitute 
the necessary in-depth changes; what is required is a recognition of the fundamental 



26 Mining, Environment and Sustainable Land Use: Meeting the Challenge 

conflict between short-term profits and a sustainable future for both the industry and the 
economy. The industry needs to change both its mode of operation and its image from 
that of an extractive enclave which leaves behind scarred landscapes and toxic pollutants 
to one that of an environmentally conscious contributor whose interests are compatible 
with multiple land use and sustainable development. 

The mining industry's image is not all negative, and it is scarcely the only polluter 
in the country. It is in the industry's own best interest, however, to take initiatives that are 
environmentally and socially practice, rather than reactive. Unlike other large and 
heterogeneous sectors, the mining industry is small and cohesive enough to project a 
social conscience of its own and to apply its collective wisdom and vision to secure its 
long-term interests as an integral part of the Thai society. 

Waiting for an accident to happen, or a crisis to react to, or for a government 
regulation to comply with or preempt is rarely the most cost-effective means of securing 
the industry's long-term interests. The mining industry is well-advised to observe the 
problems of another extractive industry, the logging industry, which, despite many 
warning signs and exhortations, failed to regulate itself and to practice sustainable 
forestry compatible with other resource uses. The impetus of a local incident, which was 
only remotely related to logging, helped to garner sufficient political concensus to 
impose an onindefinite (and likely permanent) nationwide ban logging. This was done 
despite the importance of wood as a raw material for the Thai economy and the 
considerable political influence of the logging industry. 

Clearly, the environmental problems of the mining industry can be dealt with 
through its voluntary action. The MICT and individual companies can anticipate and deal 
with environmental problems they arise. In distinguished lecture onbefore a mineral 
economics entitled "No Mine is an Island: The Mining Industry Amid Rising 
Environmental Expectations," Philip M. Hocker, the president of the Mineral Policy 
Center in the United States quoted Du Pont's chairman: 

"'The real environmental challenge is not one of responding to the next
regulatory proposal... Our continued [corporate] existence requires that we 
excel in environmental performance and that enjy.thewe 
nonobiecti-ifneed even the support--of the people and the 
governments in the societies where we operate around the world,"' 
(emphasis ours). 
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Mr. Hocker also quotes the United States Assistant Secretary of Interior for Land 
and Minerals Management: 

"'I suggest that industry make a policy of consistently going beyond the 
narrow interpretations of environmental laws and regulations and 
recognizing that short-term savings from skimping on environmental 
protection can adversely affect the industry's long-term health."' 

The proposed initiative for a Thai miners' environmental fund, with its dual bond 
provision for land and combined with areclamation forest protection commensurate 
reduction in royalties, presents a unique opportunity to the mining industry, the MICT, 
and the DMR. The DMR has an opportunity to reclaim a portion of the mining industry's 
excessive royalties paid to thc general government budget before all mining costs are 
covered. The payment of full mining costs, including environmental costs, ought to have 
the first claim to mining revenues. Royalties should be applied only to the rents or 
surplus revenues after all mining costs are paid and the industry has received a fair return 
for its investment and entrepreneurship. 

In response to the industry's assumption of a more responsible attitude towards 
the environment through the establishment of the Thai miners environmental fund and 
the practice of environmentally sound mining, the government should act to remove the 
obstacles that prevent efficient mineral development, through the fo!lowing policy 
changes: 

1. More area should open to mining and mineral-bearing areas in forest
 
reserves 
(Class 1B) should be demarcated provided the appropriate forest 
protection and reclamation bonds are posted by the industry, and the least 
destructive mining practices are adopted. 

2. The royalty should be reduced by at least 60 percent from its current level. 
and its base should be changed from posted prices to mining profits on a 
sliding scale (low rates when profits are low, higher rates when profits ame 
high). 

3. 	 The system of granting exploration (SPL and EPL) and mining licenses
 
must be changed to provide more assurance to those who explore for
 
minerals that they will be granted the mining rights for their discoveries
 
which they should be free to extract or sell as long as the government
 
receives its agreed-upon share. It is also recommended that the DMR 
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should increase the geophysical survey maps and aeroelectro-magnetic 
anomaly maps to designate the areas of mineral-bearing land for 
competitive bidding. 

These changes in mining policy would improve the efficiency, anc encourage 
exploration and the diversification of the mining industry, so that the contribution of the 
sector to the national economy can be maximized while the natural environment is being 
protected. 

Through the proposed initiative, the mining industry has the opportunity to 
improve its public image and attendant goodwill, to ensure its long-term health at little or 
no short-term cost, and to acquire considerable long-term profit by making acce2ptable the 
opening of forest reserves to mining. 

By taking such an initiative, the Thai mining industry will make an unprecedented 
contribution to the country, but at the same time, it will be in good company 
internationally. Mr. Philip M. Hocker envisions: 

a new era of mining industry 'affirmative action' on environmental issues 
... The benefits are harder to measure than a balance sheet, but they are no
less real. . . If progressive members of the mining industry help forge the
tools for that control, the tools are m~re likely to be effective and efficient. 
More than that, the act of participation by the industay can open up a new 
era of integrating the mining industry into the concerns and the
sympathies-of its hosts and clients." 

It is up to the Thai mining industry and its enlightened members to use its 
collective wisdom to rise to the challenge. 
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