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The Mineral indusTry of esTonia

By Richard M. Levine

after recording an 8% average annual increase in the gross 
domestic product (GDP) since 2000, Estonia’s economy began 
to show signs of slowing in 2007 when the GDP increased by 
only 6.3%. then, in 2008, as a result of the global economic 
crisis, the GDP decreased by 3.6% and then by an additional 
14.1% in 2009. the unemployment rate by the second quarter 
of 2010 was 18.6%. the Estonian Government, nevertheless, 
kept budget deficits low, and Estonia was scheduled to join the 
euro zone on January 1, 2011. Estonia’s economy began to grow 
again in the fourth quarter of 2009, led by strong export growth 
(U.s. Department of state, 2010).

Estonia’s mining industry was primarily engaged in extracting 
industrial minerals, which included clays, limestone, and sand 
and gravel; oil shale; and peat. Estonia is not rich in mineral 
resources, although the country does have one of the world’s 
leading commercially exploited oil shale deposits. the Rakvere 
phosphate deposit in Estonia is one of the largest phosphorite 
deposits in Europe, although it had not been mined because of 
environmental concerns. Estonia also has some of the richest 
peatlands in northern Europe, including more than 9,000 mires 
that cover about 22% of Estonia’s territory; within these mires 
are more than 300 peat deposits (United nations Department 
of Economic and social affairs, Division for sustainable 
Development, 2009).

Minerals in the National Economy

Estonia supplied about 95% of its electricity needs with 
locally mined oil shale. it imported from Russia all its natural 
gas and petroleum, equaling about 30% of its total energy 
consumption. alternative energy sources, which included 
biomass, peat, and wood, made up about 9% of primary energy 
production. an undersea electricity cable commissioned in 
December 2006 allowed Estonia to export electricity to Finland 
(U.s. Department of state, 2008).

Estonia had 64 ports along its coast, 31 of which handled 
commercial shipping and were open to vessels from other 
countries. Oil refinery products from Russia comprised more 
than 50% of the cargo handled at the country’s ports. the Port of 
tallinn was the country’s largest port in terms of freight handled. 
in the area of mineral shipments, Muuga Harbor, which was 
the main cargo handling harbor for the Port of tallinn, handled 
crude oil and petroleum refinery products. The AS Parnu Sadam 
Port handled peat, the Kunda Port handled cement, the Paldiski 
south Harbor of the Port of tallinn handled scrap metal, the 
Paljassaare Harbor of the Port of Tallinn handled petroleum 
refinery products and coal, and the Sillamae Port handled metals 
and petroleum refinery products (Enterprise Estonia, 2008).

Production

in 2009, industrial production decreased by an estimated 
24% compared with that of 2008 (U.s. Central intelligence 

agency, 2010). the sharp decreases in the GDP and in industrial 
production were reflected in sharp decreases in coke production 
and production in the industrial minerals sector. in the mineral 
fuels sector, production of some mineral fuels, such as peat and 
fuel oil, increased, although reported production of oil shale 
decreased, but at nowhere near the rate of decrease that took 
place for industrial mineral commodities.

Structure of the Mineral Industry

Most of Estonia’s mineral production enterprises were 
privately owned. silmet was privatized in 1997 (as silmet, 
2008a). in December 2005, the Estonian silmet Group sold 
its majority holding in AS Silmet to Zimal SA of Switzerland, 
which, through the Russian holding company Mineral Group, 
controlled loparite mining at the JCs sevredmet enterprise in 
Russia. Zimal also controlled the Solikamsk magnesium works 
in Russia, which processed loparite concentrates from the 
Lovozerskoye deposit at the sevredmet enterprise (as silmet, 
2006; Ministry of Foreign affairs, 2006). in December 2010, the 
silmet Group reacquired the 50% plus one share in as silmet 
that it had sold to Zimal. Following the buyback, the Silmet 
Group owned 90% of as silmet and 10% still belonged to the 
Austrian company Treibacher Industrie AG. In 2010, Zimal also 
sold its interest in the sevredmet enterprise and the solikamsk 
magnesium works in Russia (Estonian investment and trade 
agency, 2010b).

in 2009, oil shale production was under the control of Eesti 
Energia as, which was a state-owned company engaged in 
the production, sale, and transmission of electric power. Eesti 
Energia’s main raw material for energy production, oil shale, 
was extracted from mines owned by the company (Eesti Energia, 
2008). oil shale mining was conducted by Eesti Põlevkivi as 
[Estonian oil shale Co.], which was a subsidiary of Eesti Energia 
(international oil shale symposium, 2008). Viru Keemia Grupp 
as (VKG), which processed oil shale, was privately owned.

Commodity Review

Metals

Niobium and Rare-Earth Metals.—the silmet Group was 
the only producer of rare-earth metals in the world outside of 
China, which produced more than 95% of the world’s rare-earth 
metals; the rest were produced at the silmet plant in the city 
of sillamae in northeastern Estonia. Plants in other parts of the 
world that had produced rare-earth metals from Chinese raw 
material were closed by late 2009, as China stopped supplying 
raw materials to these plants to supply its own industries. 
silmet received its raw material from the sevredmet mining and 
beneficiation complex in Russia, which mined the Lovozerskoye 
deposit on the Kola Peninsula. By late 2009, the Lovozerskoye 
deposit was the only source of rare-earth raw materials outside 
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of China that was being mined. owing to the high prices for 
rare-earth metals, silmet was planning to increase its production 
by a large percentage and claimed it could do so because the 
production line set up at silmet in the 1990s provided the 
capacity for Silmet to do this without major investment. During 
the past decade, silmet had been trying to achieve a larger portion 
of sales in the global rare-earth market. silmet originally was 
established as a uranium enrichment plant for the soviet Union 
and then in the 1970s, the factory buildings were transformed into 
a rare-earth metals and rare metals production facility (Chiou, 
2010; Estonian investment and trade agency, 2010a).

silmet annually produced up to 3,000 metric tons (t) of 
rare-earth products and 700 t of rare-metal products (as silmet, 
2008b). its products included several compounds of the light 
and middle group of rare-earth metals and compounds, such as 
cerium, lanthanum, neodymium, praseodymium, and samarium-
europium-gadolinium carbonates, oxides, metals, and chloride 
and nitrate solutions (as silmet, 2009). silmet was reportedly 
was one of the world’s leading producers of niobium metal chips 
(sillamäe, 2007). at yearend 2007, silmet began production of 
cerium carbonate 45 at a grade of 99.9% (as silmet, 2007).

the silmet complex employed about 550 people. the 
complex included a factory for rare-earth metals separation, 
a factory for rare-metals production, and a metallurgical 
factory. the factory for rare-earth metals separation produced 
hydroxides, oxides, fluorides, carbonates, and solutions as well 
as liquid nitrogenous fertilizers. the factory for rare metals 
produced rare-metal hydroxides, oxides, and ammonium 
bifluoride. The metallurgical factory produced metallic products, 
which included niobium and tantalum chips, ingots, metallic 
powders, and hydrides, and rare-earth metals products, which 
included neodymium metal ingots, neodymium ferroboron 
alloys, and mischmetal. about 99% of the raw materials used 
in production at silmet were imported and 99% of the products 
sold were exported (as silmet, 2008b, c).

Mineral Fuels

Oil Shale.—in Estonia, which has no resources of coal, 
natural gas, or oil, the use of oil shale as a fuel had taken place 
since the first quarter of the 20th century. During the time when 
Estonia was a part of the soviet Union, Estonia had access to 
inexpensive natural gas, and the use of oil shale decreased. 
after regaining its independence, however, Estonia had to pay 
the market price for natural gas and began to increase the use 
of oil shale. oil shale became of increasing importance and was 
used for about 95% of the country’s electricity generation. oil 
shale obtained from shale treatment facilities supplied 100% of 
the country’s liquid boiler fuel, and oil shale was used as a raw 
material in the cement and chemical industries (Parkman, 2008).

about 85% of the oil shale mined in Estonia was burned as 
fuel in several large electric powerplants in northeastern Estonia. 
the remainder was retorted for shale oil, which was used in 
the manufacture of fuels and petrochemicals. Estonian oil shale 
manufacturers were participating in oil shale development in 
other countries. Eesti Energia was developing an oil shale mine 
in Jordan, and the VKG was participating in the development of 
the Boltyshk oil shale deposit in Ukraine (Parkman, 2008).

Energy-related activities were the leading contributors to 
Estonian greenhouse gas emissions. Fossil fuels are used to 
satisfy most of Estonia’s electrical energy demand, with oil 
shale comprising more than 68% of total fuel consumption. 
owing to the high carbonate content in oil shale, the content 
of alkaline oxides, especially Cao, in combustion products 
was very high. also, the thermal combustion of oil shale in 
powerplants had led to increasing amounts of heavy metals 
in ash, including radioactive ones, deposited on ash fields or 
emitted into the atmosphere. the concentration of radioactive 
isotopes in oil shale dumps, which covered more than 20 square 
kilometers in northeastern Estonia, was many times higher than 
the background values in soils, and had reached 5.5 grams per 
metric ton (Raukas and Punning, 2009).

Estonia was the leading producer of oil shale in Europe and 
had been mining high-grade marine oil shale (kukersite of 
ordovician age). in 2009, about 14.9 million metric tons (Mt) 
of oil shale was mined from underground and open pit mines, 
which was about a 7% decrease compared with that of 2008 
(Eesti Energia, 2010a). Because of depleting reserves at existing 
mines, Eesti Energia started preparation to develop the new 
Uus-Kiviõli underground mine to ensure raw material for future 
energy production. Reserves at the new mine were reportedly 
150 Mt of commercial oil shale, and the mine would employ 
between 700 and 900 people (Eesti Energia, 2010b).

Eesti Energia owned the largest oil-shale-fueled powerplants 
in the world, the Balti and the Eesti powerplants, which 
burned about 12 million metric tons per year (Mt/yr) of oil 
shale. In 2004, a new circulating fluidized bed (CFB) boiler 
technology was introduced for electric power generation. this 
new technology reportedly increased boiler efficiency, and 
the percentage of harmful industrial contaminants emitted fell 
substantially to below Estonian and European Union (EU) 
permissible limits. in 2008, the Government of Estonia accepted 
a state Development Plan for oil shale utilization up to 2015. 
analysis contained in the plan showed that environmentally 
negative aspects of the burning of oil shale could be significantly 
reduced by a transition from pulverized combustion technology 
to CFB technology. also, that once this switch was made, all 
environmental parameters would then be in harmony with the 
requirements of EU directives (Raukas and Punning, 2009).

As of November 2008, Eesti Energia and Outotec Oyj 
of Finland were reportedly forming a joint venture for the 
development and marketing of environmentally sustainable and 
economically viable oil shale processing methods. Eesti Energia 
would have a majority 60% stake in the new company and 
outotec would own the remaining 40% stake. the new company 
intended to become a significant supplier of oil shale technology 
by combining Eesti Energia’s experience in oil shale mining and 
processing with outotec’s expertise in CFB technology (Green 
Car Congress, 2008).

VKG, which was the country’s leading oil shale processing 
company and one of the world’s leading shale oil producers, 
employed about 1,300 people in 2009. in 2009, its 
turnover was more than 1.6 billion kroons ($13.9 million1), 
which was an 18% decrease compared with that of 2008 

1Where necessary, values have been converted from Estonian kroons to 
U.s. dollars (Us$) at the exchange rate of 11.482 kroons=Us$1.00 for 2009.
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(Viru Keemia Grupp as, 2010a, p. 3). VKG’s products included 
bitumen; coke; paints, primers, and resins; pitch; phenols and 
phenol products; shale oils and fuel oils; and specialty chemicals 
and alkylresorcinols (Viru Keemia Grupp as, 2010b).

VKG was projected to produce 1.7 Mt of liquid fuel in 2015, 
which would meet the country’s entire annual need for liquid 
fuel, including fuel for transport. VKG’s primary objective in 
2009 remained the expansion of shale oil production, and the 
company continued with construction of the Petroter oil plant, 
which was launched in 2007, completed in august 2009, opened 
in December 2009, and began production in January 2010, and 
which had the capacity to process 900,000 metric tons per year 
of oil shale. the plant’s design was based on technology used 
to process fine-grained oil shale. The first batches of oil were 
produced and marketed in november 2009 (Viru Keemia Grupp 
as, 2010a, p. 6).

VKG made a long-term commitment to study new methods of 
refining oil shale into motor fuel. In 2008, VKG, in conjunction 
with the Finnish engineering firm Rintekno OY, engaged 
in designing a project for a 14,000-barrel-per-day shale oil 
refinery that would use a hydrogen process to produce motor 
fuel. By yearend 2009, VKG reported that it had discovered an 
economically efficient way to produce diesel fuel that conforms 
to EURo V quality standards, and that the company was making 
plans to construct a refining complex. The complex would 
be launched by the end of 2014 to produce diesel fuel and 
distillate fuel oil (Viru Keemia Grupp as, 2010a, p. 6). VKG 
also held permits to develop oil shale mining in the country. 
In 2009, VKG was engaged in the development of the Ojamaa 
underground mine (Viru Keemia Grupp as, 2010a, p. 5).

Outlook

although it is a small country, Estonia is uniquely positioned 
to play a significant role in the global development of two 
mineral products—rare-earth metals and oil shale. Estonia has 
the only operating rare-earth-metals processing plant outside 
of China and has been one of the world’s major producers and 
consumers of oil shale. Estonia has acquired experience in the 
processing of rare-earth metals, which could be drawn upon 
by other countries as they seek to augment rare-earth metals 
supplies, which have been curtailed by China, and experience 
in the mining, processing, and use of oil shale, which could 
be of use as countries seek to develop and use oil shale as an 
alternative to depleting oil reserves.
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2005 2006 2007 2008 2009
Cement:

Clinker 88,800 65,100 302,700 324,000 314,000
Portland, other 726,000 848,900 937,400 808,000 r 326,200

Clays:
For brick cubic meters 151,800 231,400 214,000 e 138,106 70,000
For cement do. 37,200 56,700 51,900 e 33,494 15,000

Coal, lignite thousand metric tons 14,588 14,188 16,647 16,193 16,000 e

Coke, electrode 37,195 32,659 39,916 35,380 21,400
Crushed stone used for concrete aggregates, -- 8,298,400 8,855,800 7,891,000 5,400,300

for roadstone, and for other construction use
Dolomite:

For building cubic meters 261,700 378,300 356,000 e 329,634 200,000
For finishing do. 2,000 1,660 2,720 e 2,519 1,000
For industry (technological limestone) do. 155,300 128,540 210,000 e 194,447 100,000

Fuel oil 367,400 389,200 436,600 444,800 489,300
Gravel, pebbles, shingle and flint cubic meters 597,100 410,300 1,229,900 717,000 400,000
Lead, metal, secondary 7,000 e 9,000 10,000 10,000 8,000
Lime 37,000 39,700 43,500 59,400 26,200
Limestone:

For building cubic meters 1,922,000 2,343,800 2,750,000 e 2,627,741 1,200,000
For cement do. 335,100 340,300 480,000 e 458,661 200,000
For industry (technological limestone) do. 86,300 87,600 126,000 e 120,398 80,000

niobium, metal, chips na na na na na
nitrogen, n content of ammonia 78,912 73,158 66,746 78,912 50,000
oil shale thousand metric tons 12,349 14,004 16,393 16,117 r 14,939
Peat, all uses3 1,034,000 r 1,206,800 r 964,000 r 732,700 r 859,700

of which:
For fuel 378,000 r 506,800 r 475,000 r 213,400 r 328,000
Briquets 67,600 r 100,600 r 128,400 r 67,500 r 45,300

Rare earth metalse 3,000 3,000 3,000 3,000 3,000
sand and gravel cubic meters 3,227,200 4,214,200 5,275,900 4,750,800 3,000,000
silica sand (technological sand) do. 53,800 -- -- -- --
sulfuric acid kilograms na 5 na na na
tantalum, metal, chips na na na na na

total peat production not used as fuel is used in agricultural applications, although this is not specified.

3total peat production is reported as that portion of total peat production used for fuel. it can be assumed that the portion of

eEstimated; estimated data are rounded to no more than three significant digits.  rRevised.  NA Not available.  -- Zero.
1table includes data available through December 27, 2010.
2in addition to the commodities listed, Estonia produces sulfur, but available information is inadequate to make estimates of output.

taBLE 1

Commodity2

(Metric tons unless otherwise specified)
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