
 

 

 

 
 

ICSG 
Information Paper 

 
 

Indonesia’s Experience 
Mining and Copper 

1990-2000 
 

February 2002 
 
 
 
 
 
Notice: The information contained in this document is intended to provide an 
overview of the current situation in Indonesian Mining and Copper sector. This 
paper is provided for reference purposes only. References to sites, companies, 
and agencies are for information purposes only. 
 
For further information regarding this document please contact Mr. Juan 
Carlos Guajardo Beltrán, Economist, International Copper Study Group 
(guajardo@icsg.org). 
 
 
 

International Copper Study Group 
Rua Almirante Barroso, 38-6, 1000-013 Lisbon, Portugal 

Tel: +351-21-351-3870 Fax: +351-21-352-4035 



 1 

 
OECD Foreign Investment Conference 

Paris, February 2002 
 

Indonesia’s Experience 
Mining and copper 

1990-2000 
 

International Copper Study Group1 
 
Abstract 
 
Mining foreign direct investment2 has been important to Indonesia in the 
last decade but even more so since the financial regional crisis in Asia 
and the internal changes that followed. Since the nineties, Indonesia has 
received large amounts of FDI inflows in every economic sector. The 
crisis which started in 1997, however resulted in an exit of important 
component of previous FDI inflows. 
 
The long-term requirements condition of mining investment means that 
the copper projects which started in the early nineties and which finished 
only some years ago, compensated in part the strong FDI flow exits. 
 
As every mining project, there are not only economic consequences on 
the country and specific area where the project is developed but also 
environmental and social impacts. This paper strives to show the 
relationship between FDI in the copper sector and its impacts on 
Indonesia at a national and local level from a Sustainable Development 
perspective.  
 
Overview of Indonesia 
 
Indonesia is the fourth most populated country in the world with 210 
million persons in 2000, making it a key country in South East Asia.  
 
Geographically, it is a widely dispersed country with 17,500 islands 
spread over 5,000 Km. over the Equator latitude as showed in Figure 1. 
 
 
 
 
 
 
                                    
1 Notice: The information contained in this document is intended to provide an overview of the 
current situation in Indonesian Copper sector. This paper is provided for reference purposes only. 
References to sites, companies, and agencies are for information purposes only. 
2  This paper is focused on mining sector and does not address investment issues related activities 
(smelting, refining, etc…). 
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Figure 1 
Map of Indonesia 

 

 
Indonesia gained economic relevance in the nineties when it received 
important flows of FDI and was highlighted by international organizations 
as a result of economic performance. 
 
However, financial instability in 1997 strongly shocked Indonesia, 
reverting the FDI inflows and causing an internal crisis that eventually led 
to the end of the Suharto regime established in 1965. The internal 
consequences continue to this day. 
 

Table 1 
Indonesia Economic Basic Facts 

 
  1996 1999 2000 
GDP growth  (Annual %) 7.8 0.8 4.8 
GNI per capita GNI Atlas method (current US$) 1,110 580 570 
% World Atlas method (current US$) 0.7% 0.4% 0.4% 
     
Population Million 197.2 207.0 210.4 
% World  3.5% 3.5% 3.5% 
     
Surface Area (million sq. km) 1.9 1.9 1.9 
% World  1.4% 1.4% 1.4% 
     
Employment Thousands - - 89,837.7 
     
Source: World Bank except Employment, International Monetary Fund IMF, Dissemination 
Standards Bulletin Board (DSBB) 
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Table 2 
Environmental Basic Facts 

 
  1996 1999 2000 
Annual 
Deforestation 

% Change - - 1.2 

World mark  - - 0.2 
     

Fresh water 
resources per 
capita 

Cubic meters - 13,708.7 - 

World mark  - 8,240.4 - 
     

CO2 Emissions Metric tones per capita 1.3 - - 
World mark  4.2 - - 
     

Electric power 
consumption 
per capita  

Kwh 288.8 - - 

World mark  2,042.9 - - 
Source: World Bank 
- Not Available / Not Applicable 

 
Foreign Investment 
 
Indonesia has received 21,252.5 million dollars of FDI since 1970, and 
was during the nineties one of the main undeveloped recipient countries 
in the world, as shown in Figure 2. 

Figure 2 

Source: 1970-1997, "The World Bank World Development Indicators 1999 on CD-ROM 
(Development Data Group, The World Bank, Washington, D.C., 1999). 1998-2000, "UNCTAD 
"World Investment Report 2001: Promoting Linkages" 
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The 1997 crisis has affected Indonesia strongly and negative flows are 
observed in the last three years due to the exit of previous investments. 
FDI inflows in Southwest Asia has decreased from 30% of the world total 
in the middle 90's to just 10% in last decade. One of the main reasons is 
the Indonesian disinvestments as shown in figure 2. 
   
The national FDI regulations introduced after the 1997 crisis has been, in 
general terms, more restricted than those in the precrisis period. Two 
important laws were discussed into the Indonesian Parliament in 1999: 
Law No. 22/1999, Regional Political Autonomy, and Law No. 25/1999, 
Fiscal Decentralization. In spite of the application of these laws, which 
started recently, Law No. 22 set up the election of regional and local 
authorities that previously were appointed by the central government. 
Law No. 25 mandates that a minimum of 25% of domestic revenue would 
be transferred to local governments through the General Allocation Fund. 
In addition, the Provincial Governments and other local governments of 
areas where mining operations were located would receive after-tax 
royalties, such as 15% from oil, 30% from natural gas, and 80% from 
mining, fishing, and forestry. Also, Law No.41/1999 on forestry prohibits 
open cast mining. In Irian Jaya, about 68% of the area potentially 
available for mining exploration was covered by protected forest; 53%, in 
Sumatra; 50%, in Maluku; 39%, in Sulawesi and 33 percent in 
Kalimantan3. 
 
The environmental regulation in Indonesia falls under the responsibility of 
the Minister of Environment and BAPEDAL (National Environmental 
Impact Analysis Board, Indonesia’s Environmental Regulatory Agency). 
The main environmental regulation that affect the mining sector started 
with the Mining 1967 law, currently under revision (June 2001) by the 
Ministry of Energy and Mineral Resources (MEMR). The other important 
legal regulations are the Living Environment Law (1982), Ministerial 
Decree Concerning the Prevention and Remedial of Damage and 
Pollution, Bond Reclamation (1986) and the Environmental Impact 
Assessment (EIA). 
 

 
Mining Sector4  
 
The mining sector, including oil and gas, contributed 9% to Indonesian 
GDP in 2000 as shown in Figure 3. 
 
 

                                    
3 United States Geological Survey, USGS, 2000, (U.S. Embassy, Jakarta, Indonesia, November 
30, 2000 and Petrominer, 2001). 
4 Mining sector includes oil & gas otherwise is mentioned. As was mentioned before, industrial 
process related to mining (smelting, refining, etc), are not include in this information, 
underrepresenting the total contribution by mining related activities to the Indonesian economy. 
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Figure 3 

Source: International Monetary Fund IMF, Dissemination Standards Bulletin Board (DSBB)  
 
The mining and quarrying sector increased by 2.3% in 2000; this sector 
had declined by 2.4% in 1999. 
 
According to a Pricewaterhouse Cooper's 2001 report5, the mining 
industry contributed strongly to Indonesia's economy in recent years 
(Table 3). The value of mining exports was about 11% of total exports 
that year. 
 

Table 3 
Mining Contribution to Indonesian Economy 

Billion Rp. 
 1994 1995 1996 1997 1998 1999 2000 
Contribution to 
Indonesian economy 

1,809.80 2,779.70 3,233.66 4,104.13 11,443.69 11,632.22 13,572.40 

Employee 
compensation 

- - 247.93 290.97 546.98 844.23 964.95 

Purchase from 
domestic 
suppliers 

- - 1,214.47 1,455.83 3,050.22 3,233.65 4,842.60 

Government 
revenue 

- - 1,489.91 1,921.03 6,765.15 6,962.99 6,843.76 

Dividends paid to 
Indonesian 
shareholders 

- - 140.90 177.94 203.32 297.86 657.58 

Interest paid to 
Indonesian 
companies/banks 

- - 140.45 267.36 878.02 293.50 263.52 

Source: PricewaterhouseCoopers 2001.  - Not Available  
 
                                    
5 Indonesian Mining Industry Survey 2001. PricewaterhouseCoopers. 



 6 

For the mining sector, the total export value of Indonesian minerals, was 
$3.0 billion; copper ore and coal accounted for 93% of this amount. 
Other major export commodities were bauxite, dimensional stone, nickel 
ore, and tin. Plywood, garments, textiles, processed rubber, palm oil, and 
electrical apparatus dominated Indonesia’s manufactured exports in 
20006. 
 
The Indonesian production of mineral commodities in 2000 is shown in 
Table 4. 

 
Table 4 

Production of mineral Commodities 
Indonesia 2000 

 
Bauxite tonnes 1,551,000 
Copper tonnes 1,004,600 
Gold kilograms 124,596 
Iron tonnes 489,126 
Nickel tonnes 98,200 
Silver kilograms 255,578 
Tin tonnes 51,269 
Coal tonnes 76,000 
Coal tonnes 76,800,000 
Gas, natural Million cubic meters 82,334 
Petroleum & 
Condensate 

Thousand 42-gallon 
barrels 

516,070 

     Source: ICSG, 2001 and USGS, 2000.  

 
Mining sector issues are coordinated by the Ministry of Energy and 
Mineral Resources (MEMR). In 2000-2001 the Ministry was reorganized, 
and, among other changes, resulted with the Directorate General of 
Mining being merged into the Directorate General for Geology and 
Mineral Resources. The Ministry of Energy and Mineral Resources (MEMR) 
and other related departments jointly drafted a new mining 
law/regulation to replace Law No. 11/1967 with an updated regulatory 
framework that recognizes the changing role of Government, especially 
with regard to implementation of regional autonomy and fiscal 
decentralization and further safeguarding of the natural environment7. 
 
Up to now, foreign private companies or foreign/Indonesian joint 
ventures engaged in mining in Indonesia are either contractors working 
for the Government of Indonesia which operate under ‘Contracts of Work’ 
(CoW) for base metals, or ‘Coal Contract of Work’ (CCoW) for coal 
mining. The system has undergone an evolution through the 
implementation of seven generations of CoW for base metals and three 

                                    
6 Ministry of Industry and Trade, Republic of Indonesia. http://www.dprin.go.id 
7 Indonesia’s Draft Mining Law, June 29, 2001. Ministry of Energy and Mineral Resources (MEMR) 



 7 

generations of CCoWs for coal mining, which essentially represent the 
changes in the Government’s foreign investment policy (Table 5). New 
laws aimed at decentralization and draft mining law consider new system 
replaced CoW and CcoW. 
 

Table 5 
Contract of Works Progress 

 
Number of companies/contracts 
Generation Period of 

Signing 
Date 

Signed General 
Survey/ 
Exploration 

Feasibility 
Study 

Construction Production Termination 

1st 1967 1 - - - - 1 
2nd 1968-75 16 - - - 4 12 
3rd 1976-84 13 - 2 2 2 9 
4th 1985-90 95 3 18 2 3 69 
5th 1991-94 7 5 - - 1 1 
6th 1997 65 65 - - - - 
7th 1998 72 72 - - - - 

 
Coal Contract of Work Progress 
 

Number of companies/contracts 
Generation Period of 

Signing 
Date 

Total General 
Survey/ 
Exploration 

Feasibility 
Study 

Construction Production Termination 

1st 1981-90 11 - - - 10 1 
2nd 1994 19 10 3 2 3 0 
3rd 1997-98 80 80 - - - - 

  
Mining FDI in the nineties rose following general trend. The main 
difference, however, was the large amount in mining investments to 
Indonesia of 1997 when the crisis was broke (Figure 4). These flows 
supported, in part, the balance of payments, thereby avoiding an even 
stronger adjustment in the domestic economy as a result of cut backs in 
demand component of consumption, investment and imports.   
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Figure 4 

Source: Central Bank of Indonesia 

 
Despite the current economic crisis, the Indonesian mining sector is the 
least affected industrial sector, due to its relatively low cost of operation 
and the fact that most of the country’s mineral production is exported 
directly contributing to the country balance. However, some evidence of 
weakness appears in 2000 (Table 6). 

 
Table 6 

Mining Investment under COW’s (Contracts of Work) 
 

Year    Million US$    
1968-90 2,339.9 

1991 417.1 
1992 453.5 
1993 596.7 
1994 861.2 
1995 719.7 
1996 886.7 
1997 1,922.6 
1998 1,600.2 
1999 1,100.3 
2000 550.0 

Source: Central Bank of Indonesia 
 
The main foreign companies involve in mining investments are shown in 
the table 7: 
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Table 7 
Main Foreign Mining Investment 

(Thousand metric tons unless otherwise specified) 
 

Commodity Major operating companies and major equity 
owners 

Locations of main facilities Annual 
capacity 

Coal PT Adaro Indonesia (New Hope Corp, 50%; PT 
Asminco Bara Utama, 40%; Mission Energy, 
10%) 

Paringin and Tutupan, 
South Kalimantan 

20,000 

 PT Kaltim Prima Coal Co. (BP Coal Indonesia Ltd., 
50%; Rio Tinto Ltd., 50%) 

 16,000 

 PT Arutmin Indonesia (BHP Ltd., 80%; Bakrie 
Group, 20%) 

Banjamasin, South 
Kalimantan 

5,000 

Copper PT Freeport Indonesia Co. (Freeport-McMoRan 
Copper & Gold Inc. of the United States, 81.28%; 
Government, 9.36; others, 9.36%) 

Ertsberg and Grasberg, 
Irian Jaya 

700 

 PT Newmont Nusa Tenggara (Newmont Gold 
Mining Co. of the United States, 45%; Sumitomo 
Corp., 35%; PT Pukuafu Indah, 20%) 

Sumbawa Island 230 

Gas. Natural 
(million cubic 
feet per day) 

ExxonMobil Oil Indonesia Arun, Aceh in North 
Sumatra 

1,700 

 Roy M. Huffington (subsidiary of HUFFCO Group 
of the United States) 

Badak, East Kalimantan 
 

1,000 

Gas. Liquefied PT Arun LNG Co. Ltd. (Government, 55%; Mobil 
Oil, 30%; Japan Indonesia LNG Co., 15%) 

Balang Lancang, Aceh in 
North Sumatra 

10,000 

Gold (metric 
tons) 

Aurora Gold Ltd. (100%) Balikpapan, Central 
Kalimantan 

60 

 PT Freeport Indonesia Co. (Freeport-McMoRan 
Copper & Gold Inc. of the United States, 81.28%; 
Government, 9.36; others, 9.36%) 

Ertsberg and Grasberg, 
Irian Jaya 

55 

 PT Kelian Equatorial Mining (Rio Tinto Ltd, 90%; 
PT Harita Jaya Raya of Indonesia, 10%) 

Sangatta, East 
Kalimantan 

15 

 PT Newmont Minahasa Raya (Newmont Mining 
Corp., 80%;PT Tanjung Serapung, 20%) 

Manado, North Sulawesi 15 

 PT Prima Lirang Mining (Billiton BV of the 
Netherlands, 90%;PT Prima Maluku Indah of 
Indonesia, 10%) 

Lerokis, Wetar Island 3 

Nickel 
 

PT International Nickel Indonesia (Inco Ltd. of 
Canada, 59%;Sumitomo Metal Mining Co. Ltd. of 
Japan, 20%; others, 21%) 

Soroako, North Sulawesi 45 

Petroluem, 
crude  
(thousand 
barrels per day) 

Atlantic Richfield Indonesia, Inc. (subsidiary of 
Arco of the United States) 

Arjuna and Arimbi, 
offshore, West Java 

170 

 Maxus Southeast Asia Ltd. (subsidiary of Maxus 
Energy of the United States) 

Cinta and Rama, offshore, 
Southeast Sumatra 

95 

 PT Caltex Pacific Indonesia (Texaco Inc., 50%; 
Chevron Corp., 50%, both of the United States) 

Minas, Duri, and Bangko, 
central Sumatra 

700 

 Total Indonesie (subsidiary of Compagnie 
Francaise des Petroles of France) 

Handi and Bakapai 
onshore and offshore East 
Kalimantan 

180 

Tin PT Koba Tin (Westralian Sands Ltd., 75%; PT 
Tambang Timah TBK, 25%) 

Koba, Bangka Island 11 

Source: USGS, 2000. 

 
Taxes and revenues 
 
The total tax revenues from mining including oil and gas contributed 
towards almost 50% of Indonesia's total tax revenues. Taxes and 
royalties are paid by mining companies for the rights to mine in 
Indonesia. They are based on the type of mineral or metal that is mined 
and the quantity and value of the material.  
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Employment and wages 
 
Around 30,000 Indonesians are directly employed in the mining industry 
in Indonesia (0.03% of national total), as is shown in the table 8. 
 

Table 8 
Mining Employment in Indonesia 

1996-2000 
 
 1996 1997 1998 1999 2000 
Total direct 
employment 

31,489 33,736 33,931 37,877 32,787 

Indonesian 
Employees 

30,859 33,063 33,215 36,887 32,189 

Expatriate 
employees 

630 673 716 990 598 

Source: PricewaterhouseCoopers 2001. 
 

Table 9 
Wages 

(Thousand of Rp.)  
2000 

 
 (Monthly average per person) 

Mining (except the oil industry) 1,147.7 
Industry 512.1 
Hotels 571.3 
Source: Mining, Industry and Hotels, International Monetary Fund IMF, Dissemination Standards 
Bulletin Board (DSBB). 

 
Exploration Activity 
 
After 1997 when the legislation began to be more restrictive, mining 
companies have been more cautions about investing in Indonesia (Figure 
5). As a result of these factors there has been a decreasing trend of 
mining investments since the peak of 1997. 150 exploration projects in 
Indonesia has been postponed, abandoned or not active in the past three 
years (1997-2000) because of the international low prices of minerals 
and the country’s political and economic problems8. 
 
 
 
 
 
 
 

                                    
8 U.S. Embassy Jakarta, 2000 
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Figure 5 

Source: PricewaterhouseCoopers 2001.  

 
Copper9 10 
 
The copper projects developed during the nineties has doubled 
Indonesian copper production in 5 years. As a result, these projects have 
propelled Indonesia from 5th to the 3rd largest world copper mine 
producer (Table 10). 
 

Table 10 
Indonesian Copper Mine Production   

(Thousand metric tonnes) 
 

 Production % World 
production 

1996 525.7 4.7% 
1997 548.3 4.7% 
1998 809.2 6.6% 
1999 785.9 6.2% 
2000 1,004.6 7.6% 

  Source: ICSG, Copper Bulletin December 2001 
 
 

                                    
9 All the information in this section concerned Grasberg and Batu Hijau project at least otherwise 
is mentioned.  
10 This paper is focused on mine activities only. For this reason the other important copper facility 
in Indonesia Gresik Smelter in East Java (PT Smelting Co. (Mitsubishi Materials Corp., 60.5%; PT 
Freeport Gresik, Indonesia Co., 25%; others, 14.5%)) is not considered. 
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Foreign direct investment in copper added 2,710 million dollars in the 
nineties, 30% of all the mining FDI at the same period. 
 

Table 11 
Indonesian Copper Mine Foreign Investment 

(Million USD accumulated year on year and total) 
 
 Grasberg Batu Hijau Total 

1990 120 - 120 
1992 670 - 670 
1996 810 - 810 
2000 - 1,900 1,900 
Total 1,600 1,900 3,500 

Source: Company information.  
- Not Available / Not Applicable 

 
A decline in copper investments is expected over the next few years due 
to not only the problems resulting from the 1997 crisis and associated 
uncertainties but also as a result of the completion of the construction of 
the mining projects developed during nineties. Economic factors beyond 
the control of Indonesia such do the price of copper will also strongly 
influence decision-maker. 
 
Copper mining foreign investments in Indonesia is concentrated mainly in 
two projects11: 
 

1) Grasberg mine of PT Freeport Indonesia belonging to Freeport 
McMoRan Copper and Gold Inc.(FCX) in Irian Jaya, Papua   

2) Batu Hijau mine of PT Newmont Nusa Tenggara belonging to 
Newmont in Nusa Tenggara, Sumbawa 

 
A country such as Indonesia, with geologic features indicating great 
potential, would normally have several medium-sized resources under 
development. However there is a notable complete absence of such mine 
development. 
 
 
 
 
 
 
 
 
 

                                    
11 There are also 4 perspective projects under exploration being carried out by Rio Tinto IRJA and 
Cyprus Amax Indonesia in Irian Jaya, Gorontalo Minerals in North Sulawesi and Kutaraja Tembaga 
Raya in Aceh. 
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Table 12 
Basic Facts 

Main Indonesian Copper Mines 
 
 Grasberg Batu Hijau 

Deposit Porphyry Porphyry 
By Products Au, Ag Au, Ag 

Annual Capacity  
(Thousand metric tones of copper) 

700 230 
   

Owners PT Freeport Indonesia 
Co. (Freeport-McMoRan 
Copper & Gold Inc. of 

the United States, 
81.28%; Government, 
9.36; others, 9.36%) 

PT Newmont Nusa 
Tenggara (Newmont 

Gold Mining Co. of the 
United States, 45%; 

Sumitomo Corp., 35%; 
PT Pukuafu Indah, 

20%) 
   

Source: ICSG, 2001 

 
 
1) Grasberg Mine. PT Freeport Indonesia (Irian Jaya) 
 
Grasberg is the second largest copper/gold/silver porphyry in the world. 
Located on the southwest coast of the island of Papua, on the Indonesian 
Province of Irian Jaya in the Regency of Mimika. 
 
The history of Grasberg began in 1936 with the discovery of "Ertsberg", 
however this deposit remained unexplored until 1960 when a new 
Freeport expedition rediscover it. 
 
Since 1973, when the production began, Grasberg has evolved 
substantially. The initial idea was a limited surface exploitation in the 
Ertsberg area. The underground mine developed in the eighties extended 
Grasberg’s lifetime for a few years. However, when the Grasberg copper-
gold deposit was discovered in 1988 a big change occurred setting 
Grasberg as the second largest copper mine in the world further 
extending the mine life to 2041. In fact the mining activity in this area 
now refers to the “Grasberg-Ertsberg Complex”, which includes both 
surface and underground mines. 
 
The Grasberg open-pit mine is an important high volume-low cost 
operation and is the source of over 90 percent of ore currently being 
processed at PT Freeport Indonesia's (PTFI) milling facilities; the other 10 
percent is mined underground. Grasberg has significant gold and silver 
credits, making it one of the world’s main gold mines. 
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2) Batu Hijau PT Newmont Nusa Tenggara (Nusa Tenggara, Sumbawa) 
 
Batu Hijau is a large copper/gold porphyry deposit and the largest ever 
"greenfield" start-up. Batu Hijau is on the southwest corner of the 
sparsely populated island of Sumbawa, 1,528 kilometers east of Jakarta. 
Newmont discovered Batu Hijau in 1990 and Start-up began in the fourth 
quarter of 1999.  
 
At the current production level, Batu Hijau is the tenth largest copper 
mine in the world, accounting for approximately 2.5 percent of global 
production. Production for 2000 was 236,325 metric tonnes of copper 
and 9,074 kilograms of gold. Total cash costs for 2000 were 57 cents per 
pound net of gold by-product credits.  
 
The Batu Hijau Project involves the development of 200 million tonnes 
per annum copper/gold mine in the coastal mountains of southwest 
Sumbawa. The project will mine ore from a large open pit centered on 
the mountain of Batu Hijau. Ore from the mine is transported to the 
132,000 tonnes per day concentrator via a 5.5 km overland conveyor. 
The concentrate is transported about 18 km to storage and port facilities 
at Benette Bay. The Benette Bay facilities are linked to the mine and 
township by a 25 km access road which traverses steep mountainous 
terrain. The mine waste dumps are in three valleys close to the mine. 
The waste dump management facilities include a number of dams, water 
diversions and acid water treatment facilities. 
 
Batu Hijau is an open pit mining operation. The mine sits at an elevation 
of 450 meters, approximately 14 kilometers from the port. Large, 
hydraulic shovels load the ore onto 240-ton haul trucks for delivery to a 
primary crusher. The crushed ore is then transported to a concentrator 
via a 7 km-long conveyor. At the concentrator, the ore is wet ground to 
the consistency of fine sand using a series of semi-autogenous (SAG) 
mills and ball mills. This ore-bearing slurry is then injected into large 
flotation tanks of seawater mixed with detergent-like chemicals. Air, 
bubbling through the water, causes grains of gold and copper to "float," 
while barren minerals sink to the bottom of the tank. The concentrated 
ore is skimmed off the surface, collected, thickened and sent by pipeline 
to Benete Bay, where the concentrate is dried to a consistency of wet 
sand and stockpiled for shipment to smelters around the world.  
 
Social and Environmental Issues   
    
Mining has many impacts on the area where it takes place 
environmentally, socially, and economically. A Sustainable Development 
approach involves a balanced mix and trade-offs among these three 
dimensions. The section above showed the economic and general 
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description of both Indonesian copper mines, and this section develops 
the social and environmental dimensions. 
 
In the case of copper mines, the most relevant experience comes from 
PT Freeport Indonesia settled in Irian Jaya area since seventies. Both, 
Ertsberg-Grasberg and Batu Hijau began in remote and sparsely 
populated areas but the different timing shown important differences in 
the current environmental and social status. 
 
Social Impacts 
 
Demographics  
 
When Freeport came to the Mimika region in 1967 there were about a 
thousand people equally divided between highland Amungme Papuans 
and lowland Kamoro Papuans in a 828 square kilometers area. By 1996, 
that number had swollen to about seventy thousand and in 2002 the 
number is expected to be closer to 110 thousand people in the area.   
   
In a first time, PTFI focused on the impact on Amungme and Kamoro's, 
contributing with social programs of USD 12 -15 million per year. 
However the pressure from the other Papuans established in the Mimika 
region, some of them for several years, changed the allocation of this 
social support to a wider one. While most of Papuans were not native to 
the local area but were native to the larger area of West Papua, Freeport 
set up the "Freeport Fund for Irian Jaya Development" which took one 
percent of Freeport's net revenues, around USD 15-18 millions per year 
since 1996, USD 75 million currently. This fund is applied on three areas: 
health, education and village development. 
 
Batu Hijau is also located in a remote and sparsely area but the 
demographic impacts are not as evident since this mine started-up 
recently. 
 
Land rights   
 
In spite of the fact that the Indonesian constitution considers as state-
owned all the unimproved lands, some exceptions are allowed in some 
ethnic areas due to cultural reasons.  PTFI has paid land rights through 
social, economic and infrastructure development programs, as 
Indonesian law demands (the first was the 1974 January Agreement with 
the Amungme; in 1998 a second formal land rights agreement was 
finalized.  It is known as the  "Kamoro recognition program"). However 
the most important is the formal agreement achieved in July 2000 to 
have a Memorandum of Understanding (MOU) that would address many 
issues between the company and the local population.  Part of the MOU 
set up an “Additional Voluntary Land Rights Trust Fund,” which was 
established in September 2001 which gave to the Amungme and Kamoro 
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USD 2,5 million to a trust fund augmented by USD 500 thousand per 
year for the duration of the mine. Beyond the monetary amount this 
payment is a real and positive recognition from Freeport to the Amungme 
and Kamoro people as the traditional holders of the land. 
 
External Social Audit   
   
PT Freeport Indonesia commissioned a social audit from Labat-Anderson 
in 1997. As a result major changes were made in the administration of 
the Freeport Fund for Irian Jaya Development, making it more responsive 
to the developmental needs of local villages. 
 
Employment 

Table 13 
Copper Sector Employment  

2000 
 

 Grasberg12 Batu Hijau Total 
 6,357 4,000 10,357 
 

 

  
Expatriates - 200 - 
Indonesian - 3,800 - 

Local workers /1 1,400 2,400 3,800 
    

Source: Companies web pages.  
- Not available 
/1 Workers comes from the region. West Nusa Tenggara province for Batu Hijau and Irian Jaya for 
Freeport 
 
In addition, there are many people in both provinces indirectly employed 
because of the mine operation, such as those who supply the company 
with equipment, construction materials, food products, and all the other 
things it takes to operate the mine. 
 
Environmental impacts 
 
Grasberg13 
 
As mentioned in the section above, this project has undergone important 
changes. The initial mine life in Ertsberg was estimated to ten or twelve 
years followed by an extension of eighteen or nineteen years after the 
discovery of additional ore deposits, setting the projected closure in 
1991. The Grasberg deposit extended the mine life to 2041 changing the 
perspective from a medium-scale mine to a world class mine. 
Consequently, due to larger impacts after Grasberg, Freeport started a 
                                    
12 Grasberg also estimate  a total employment of 14,000 persons, including contractor employees 
and a indirect employment nationwide, as a result of the investment, estimated at 75,000 jobs 
13 Freeport web site, www.fcx.com/esp/index.htm 
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new and larges program to address the environmental and social 
challenges. 
 
Grasberg area is located in a remote place where no facilities existed 
before the mining activities, so the intervention is evident and easily 
perceptible. 
 
Based upon an external environmental audit carried out in 1999 by 
Montgomery Watson (MW)14, the main environmental issues of Grasberg 
are the following: 
 

• Tailings management 
• Tailings and the estuarine environment and Arafura Sea 
• Overburden Management 
• Operational Performance 
• Lorentz National Park 
• Biodiversity Issues 
• Monitoring Programs 
• Closure Plans and funds 
• Reclamation 
• Solid and Hazardous Waste Management 

 
In general terms, the conclusion of MW is that the Environmental 
systems and programs are comprehensive and effective. However MW 
also identified the following cautions and issues to improve: 
 

• Groundwater studies are necessary 
• Additional groundwater wells installation 
• Water treatments 
• Quarterly environmental reports 
• Institutionalise inspection to ADA system 
• Written approval for storage Wanagon sludge 
• Modify and update the closure plan to include ADA and port side. 
• Estuarine monitoring 
• Replacement the diesel power generation 

 
 
PTFI has committed to triennial external environmental audits; the next 
one is due in 2002. 
 
An important fact occurred last year when the Indonesian Environmental 
authorities imposed a restriction on ore processing at Grasberg to an 
average of 200,000 metric tonnes per day (t/d) from the previous level 
of 230,000 t/d, due to a slippage of the mine waste stockpile in the 
Wanagon Basin into the Wanagon Valley on May 4, 2000. After the 
accident, experts from the Indonesian Institute of Technology of Bandung 

                                    
14 Montgomery Watson, 1999 External Environmental Audit to PT Freeport Indonesia. 
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and officials from the MEMR and Freeport conducted a comprehensive 
study of the cause of the slippage. After completion of the stabilization 
program that had been recommended by the expert committee, normal 
overburden placement at the Wanagon stockpile resumed, and the 
Government cleared the mine to return to full capacity in December15.  
 
Other issue which have been highlighted by some include the use of Lake 
Wanagon and the main river bodies near Titmice, Aghawagon River, 
Otomona River, and Ajkwa River that are used as the company’s tailings 
management plan.  
 
Batu Hijau16 
 
 
PT Newmont Nusa Tenggara, started its environmental work setting the 
standards surrounding the mine area in Batu Hijau. This mine operations 
just started up in 2001. The approach to identify the key environmental 
impacts in this case is the work of environmental scientists identifying 
the specific impacts for that area and methods designed to minimize 
them.  The measure also involve the following issues: 
  

• water flows 
• surface water 
• marine biology 
• tailings 
• air quality 
• noise    
• ground water quality   
• ground water levels 
• terrestrial animals 
• demographics 
• sewage treatment 
• fresh water and estuarine 
• biology 
• meteorology 
• rainfall 
• reclamation 
• surface water quality 
• marine sediments 
• pipeline 
• fish 
• marine water quality 

 

                                    
15 USGS, 2000. 
16 Batu Hijau website http://www.newmont-indonesiaoperations.com/, 2001 
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The three key environmental impacts identified at Batu Hijau are disposal 
of waste rock and tailings, alteration of water quality, and changes to the 
landscape.  
 
 
Tailings 
 
Tailings are the natural fine rock and over after the extraction of copper, 
gold and silver from the rock in the concentrator.  At Batu Hijau, the 
tailings are made up of the waste rock, salt water and alcohol based 
reagents used in the concentrator. None of these waste products are 
toxic or poisonous when handled properly. 
 
The tailings pipe line extends along the ocean bottom and over the edge 
of the trench to a depth of 108 m. The end of the pipe is 3.2 km from the 
shore. As the tailings flow out of the pipe, they flow downwards into the 
trench to depths of 3000 to 4000 m.  The depth and the weight of the 
tailings prevent the tailings from rising to the surface. The system of 
Submarine Tailings Placement (STP), which places tailings deep in the 
ocean trench below the level of aquatic life minimizing impacts on marine 
life. Because they are completely natural and are protected by the 
seawater form atmospheric oxygen, they pose no threat to the marine 
environment. 
 
The decision to place the tailings into the ocean was made after looking 
at the possibility of land tailings placement. If the tailings had been 
placed on land, approximately 1900 hectares and two rivers would have 
had to be dammed for the tailings area. Upwards five villages would have 
also needed to be moved in order to build the tailings dam. Because 
there are earthquakes in this area, and the rainy season can cause 
erosion and possible overflow, the safety of a tailing dam could never be 
guaranteed. Based on these reasons, the preferred choice for tailings 
placement for environmental and safety reasons, was in the deep ocean. 
 
To monitor the health of the marine environment and to ensure that the 
measures put in place minimize environmental impacts extensive testing 
of marine ecosystems, fish, and water are conducted regularly. 
 
 
Manado STD conference 
 
In April 2001, a major conference on the problem of submarine tailings 
disposal (STD) was held in Manado, North Sulawesi. Participants 
attended it from the Asia-Pacific region, North America and the UK.  
 
STD is the method used by both of Newmont's mines in Indonesia: 
Newmont Minahasa Raya's gold mine in North Sulawesi and Newmont 
Nusa Tenggara's Batu Hijau gold, copper and silver mine on Sumbawa 
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island. Planned mines which are expected to use STD in future include 
Weda Bay Mineral's nickel and cobalt mine on Halmahera Island, North 
Maluku; BHP/Billiton's Gag Island nickel project, the Toka Tindung gold 
project in North Sulawesi and PT Banyuwangi Minerals and PT Jember 
Metals' proposed gold mine in East Java. 
 
The submarine tailings disposal (STD) method is questioned by some. 
Proponents say tailings are detoxified in a two-stage process to 
precipitate dissolved elements and destroy cyanide and then the tailings 
are deposited offshore mitigating any environmental impacts. Some 
opponents question STD on the bases that despite the former procedure, 
there remain some form of environmental impact, proposing the study of 
alternatives as Thickened Tailing Disposal. 
 
Water quality 
 
Clean usable water in the communities surrounding the mine is a very 
important issue. During construction of the mine, water quality was 
affected by an increase in erosion, making the water in local streams and 
rivers muddy. To make up for this, PT Newmont Nusa Tenggara created 
additional water supply sources for the local villages.  As construction 
proceeded, areas were replanted as soon as possible to minimize erosion. 
 
After cessation of mining, native vegetation is being replanted on slopes 
to prevent erosion that could affect water quality. Replanting is done as 
soon as possible to keep the exposed soil to a minimum. In addition, five 
large settling ponds have been constructed to allow the mud in the water 
to settle before the clear water flows into the local streams. The water in 
the local streams is now as clear as it was before the mine was 
constructed. 
 
Another potential impact on water quality is possible seepage from waste 
rock piles. When some mined rocks are exposed to air, they become 
acidic. Rain may wash this acidic water into local streams, which can 
have a negative impact to the water quality and to plants and animals. 
 
In order to prevent these impacts, all the seepage from the waste rock 
areas is collected in a drainage system, which goes to a treatment plant.  
In the treatment plant, heavy metals are removed, the water is filtered 
and the acidity is neutralized. This water is then released into the 
watershed, if it meets both Indonesian and international water quality 
standards, or it may be recycled back into concentrator. Any water that is 
released from the water management system meets both Indonesian and 
international water quality standards.   
 
To make sure that the methods to prevent changes to water quality are 
effective and the water is safe and useable, PT Newmont Nusa Tenggara 
is testing the ground water and water regularly.   
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Landscape 
 
A large area of land was cleared to make way for the excavation of the 
mine and for the construction of other parts of Batu Hijau. The trees that 
were cut did not go to waste. These trees are now being processed in a 
sawmill, operated by local people, and used in construction, thereby 
contributing to improve local social and economic conditions. 
 
Wherever land is cleared, there is potential for erosion depending on the 
type of soil. Clearing land also impacts on local wild animals and birds by 
affecting their habitat. To prevent erosion, cleared areas were replanted 
with native plants and trees as soon as possible during construction.  The 
replanting or reclamation is continuing as mining is taking place. Every 
year new areas will be replanted, soon after they have been disturbed. 
 
PT Newmont Nusa Tenggara maintains its own nurseries of native plants 
so that replanting can be ongoing throughout the life of the mine. The 
goal is to return the area to its natural state as much as possible, so that 
local animals and birds will regain their habitats.   
 
To make sure that the methods used to prevent erosion and restore the 
natural environment are working, monitoring programs are ongoing.  
 
 
General environmental impacts 
 
Despite this is a mainly gold related problem, illegal mining is a wide and 
extensive problem in Indonesia especially after 1997 crisis. Illegal mining 
operations occur on the periphery of legal mining operations in 16 
provinces, mainly in West Java, West Sumatra, North Sulawesi, and 
throughout Kalimantan. The biggest illegal mining problems used to focus 
on state mining company PT Aneka Tambang’s gold mining area in West 
Java and state-owned PT Batubara Bukit Asam coal mines in West 
Sumatra. These have now spread to a number of privately owned 
operations.  
 
The Indonesian government issued Presidential Decision (PP) number 18 
regulating the disposal of hazardous waste in Indonesia on February 
1999. Drafted by the Environmental Impact Management Agency 
(BAPEDAL), this rule revised toxicity characteristics leaching procedures 
(TCLP) numbers for waste material, including copper tailings, coal fines, 
dust, and ash. PP-18 designates such substances as "B-3" (dangerous 
poisonous material – "badan berbahaya dan beracun") hazardous waste 
pursuant to the 1989 Basel Convention on the Control of Transboundary 
Movements of Hazardous Waste and Their Disposal. PP-18 exceeds by far 
standards in the U.S., Canada, and Australia. The mining industry 
estimated that it would need to spend as much as US $650 million on 
remediation costs under the new regulation. 
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Summary 
 
• FDI is a key issue for Indonesia in recent years, since the country was 

one of the most important FDI receipts in the world during the 
nineties. However, the regional crisis affecting South Eastern Asia 
strongly affected Indonesia. 

• FDI in Mining plays an important role in Indonesian economy even 
more after the 1997 crisis due to the long-term condition of this kind 
of investment supporting the macroeconomic accounts suffering 
strong outflows.  

• Copper FDI was very important in the nineties setting Indonesia as the 
third most important copper producer countries in the world. 

• Beyond the macroeconomic impact of the copper investment into 
Indonesia, there are important social and environmental impacts since 
the two large-scale copper mines are settled in remote and (at least 
initially), sparsely populated areas. These can be both positive as well 
as negative. 

• A good environmental and social national system is necessary to face 
the complexity of large scale mining develops in virgin areas that 
usually must resolve specific challenges depending the nature and 
social conditions. 

• Large mines developed in sparsely places attract important flows of 
economic migration so it is necessary to consider the urban growth 
related to the demographic growth caused for better economic 
conditions. 

• Another consequence of mining implantation in sparsely areas is the 
cultural impact since the original population (indigenous communities 
normally), face strong changes due to massive migration to mining 
areas. Again, there can be both beneficial as well as detrimental 
effects. 

• In general terms, the environmental performance of copper mines in 
Indonesia exceeds the national and international standards, in base to 
external audits and engineering companies reports. A permanent 
monitoring is useful to anticipate changes and face concerns about 
environmental performance. 

• The main environmental issues relate to water flows due to the 
climate and geography of the country. 

• The results of efforts to decentralize by the Government of Indonesia 
will have important social effects. 

• Indonesian copper companies have made important efforts in 
community engagement and information sharing. 
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