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Boliden is an international mining and metal-producing
company that mines and smelts copper, zinc, lead, gold and
silver. The company has 3,900 employees in Sweden and
abroad. The company’s share is listed on the O-list of the
Stockholm Stock Exchange and on the Toronto Stock
Exchange.

The four business areas comprise Mining Operations, Smelt-
ing Operations, Technology Sales and Fabrication, the latter,
a producer of copper tubing and brass rods. The metals pro-
duced by Boliden are used in a wide variety of spheres. The
brass rods, for example, are used to make water taps that
are subsequently chrome-plated. The automotive manufac-
turing industry uses most of Boliden’s metals, with copper in
the electrical system, zinc in the bodywork, gold in the circuit
boards and lead in the battery. The electronics industry uses
for our products include copper in electrical systems and
gold in circuit boards – metals that are then recycled in 
Boliden’s Rönnskär smelter.
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Details of the Annual General Meeting 
The Annual General Meeting of Boliden’s sharehold-
ers will be held on 5th May 2003 at 3 p.m. at the
Expolaris Kongresscenter in Skellefteå, Sweden.

Attendance
Shareholders wishing to attend the Meeting should be
registered in the Register of Shareholders maintained
by VPC AB (Swedish Central Securities Depository 
& Clearing Organisation), no later than Friday, 25th
April 2003, and should also submit an application to
attend, no later than 4 p.m. on Monday, 28th April 2003.
Applications may be submitted by post to Boliden AB,
Koncernstab Juridik, Box 5001, SE-194 05 Upplands
Väsby, Sweden, by phone at +46 8 32 94 29 
between 9 a.m. and 4 p.m., or by fax +46 8 30 95 36 
or via Boliden’s homepage: www.boliden.com

Nominee shareholders
Shareholders whose shares are registered in the name
of a nominee must temporarily re-register their shares
in their own name with VPC in good time before Friday,
25th April 2003.

Financial information in 2003
5th May Interim Report, January-March 2003
19th August Interim Report, January-June 2003
24th October Interim Report, January-September 2003

Complete particulars, financial and other information,
can be found on the company’s homepage:
www.boliden.com

Printed financial information can also be ordered via
Boliden’s homepage www.boliden.com or by contacting
the company by post, phone or fax at Boliden AB,
Box 5001, SE-194 05 Upplands Väsby, Sweden,
tel. +46 8 610 15 00, or fax +46 8 31 55 45, respectively.

Questions relating to the content of Boliden’s financial
information can be addressed to Boliden’s Investor
Relations on tel. +46 8 610 15 00 or by e-mail at
investorrelations@boliden.se

Information
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The Year in Summary

• Positive result – Boliden posted a result after net 
financial items for the full year of 2002 of SEK 111 
(-3 756) million. The EPS was SEK 1.54 (-26.08).

• Production records – Boliden reported a production
record at the Swedish mines of Aitik, the Boliden 
Area and Garpenberg. The Rönnskär smelter also 
reported a production record for not only copper,
but gold and silver as well. Production also develo-
ped positively for other units during the year.

• Exploration successes – An extensive mineralization
was discovered at Lappberget near Garpenberg. It 
indicates the potential for substantial volumes and 
high grades of mainly zinc, lead and silver. Two 
separate mineralizations of zinc and silver, and 
copper, gold and zinc, respectively, were discovered 
at the Kristineberg mine in the Boliden Area.

• Deterioration in market conditions – The prices of 
several of the metals produced by Boliden were lower
in 2002 than in the previous year. Lower rates of 
economic growth, reduced demand and increased 
metal stocks, put pressure on metal prices. However 
the gold price hit record highs. Lower metal prices 
and a shortage of mining concentrates had a negative 
effect on treatment and refining charges.

• Dollar hedging brings stability – As a result of 
Boliden’s hedging of the US dollar on exchange 
rates in excess of SEK/USD 10.70, the weakening 
of the US dollar in 2002 had no effect on sales 
revenues.

• Acquisitions and partnerships – Boliden initiated 
the consolidation and restructuring of Europe’s 
copper tubing and brass market through the 
acquisition of the Dutch copper tubing manufacturer,
HME Nederland, and the start of cooperation in 
the Nordic brass market.

Key ratios

(SEK m unless stated otherwise) 2002 2001 2002 2001

Sales 9 556 10 250 Return on shareholders’ equity, % 5.2 -171.8

Operating result 414 -949 Return on capital employed, % 5.8 -12.8

Result after net financial items 111 -3 756 Equity/assets ratio, % 24.2 22.6

Net result for the year 132 -2 237 Earnings per share (SEK) 1.54 -26.08

Cash flow from operating activities 497 -2 340 Shareholders’ equity per share (SEK) 30.18 29.45

Cash flow for the period -14 391 Dividend per share (SEK) - -

Investments 505 665 Market value at year-end (SEK) 14.40 43.50

Capital employed 7 131 7 039 Market capitalization 1 236 3 733

Net debt -4 828 -4 803 Average no. of employees 3 865 3 951
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Boliden Stronger Despite 
Tougher Market Conditions 

Boliden posted a substantially improved result for the
financial year, low metal prices notwithstanding,
thanks to an extensive programme aimed at increas-
ing operational efficiency and cutting costs. We see
this as a sign that we are on track towards our goal of
becoming one of Europe’s leading mining and metal-
producing companies.

It is now just over a year since Boliden was restructured
and the head office moved back to Sweden after a few
turbulent years in Canada. The company’s strengths
have been clearly apparent over the past year, and have
been reflected by the fact that we have posted a profit,
despite a further worsening of market conditions and a
fall in metal prices in 2002. We have also simultane-
ously identified additional potential for increased
operational efficiency, and this will be realized over the
next few years.

Increased competition for smelting operations
Boliden’s strengths include the balance it maintains
between its smelting and mining operations. The
smelting market was characterised in 2002 by a short-
age of mine concentrate, and it became increasingly
difficult to obtain deliveries on reasonable terms over
and above those already agreed. The shortage of mate-
rials resulted in reduced treatment and refining
charges. This situation was exacerbated by the fact
that subsidised operations etc. mean that treatment
and refining charges are lower in China and India
than elsewhere in the world. The major mining com-
panies have consequently become increasingly inter-
ested in redirecting their mining concentrate flows to
these regions.

Boliden believes that this trend will, in the long-
term, lead to a restructuring of the smelting market,
resulting in a consolidation of the European smelters.

We intend to be a part of this development which, we
believe, will benefit Boliden. We must, however, con-
tinue to maintain – and promote – a dialogue with the
authorities in order to prevent the imposition of any
unreasonable environmental demands that would
make our competitive position even more difficult. It
is important to note in this context that Europe cur-
rently imports approximately 50 percent of its copper
requirement.

Our strategy involves increasing the supply of our
own concentrates to Rönnskär – and simultaneously
increasing the percentage of recyclable material used.
Boliden’s unique processes have enabled us to estab-
lish ourselves as one of the world’s leading recyclers of
electronic scrap. We are now readying ourselves to
handle the increased availability of recyclable material
that the introduction of producer liability within the
EU will entail.

Strengths and weaknesses
Boliden’s other strengths include the fact that despite
being a small company from an international perspec-
tive, we enjoy a strong brand name. This is based on,
amongst other things, people’s association of Boliden
with high quality, good service and proactive environ-
mental work, but the hardening competition means
that we must exert ourselves to improve these parame-
ters still further. Our brand name is further reinforced
by the fact that Boliden has been prominent in the
development of mining and smelting techniques ever
since it was founded, back in the 1920s - a character-
istic that has been complemented in recent years by
significant environmental technology know-how.
Boliden has a leading position in an EU-financed
project aimed at extracting metal through a biological
process. This bioleaching, as it is known, is being seen
as one of the most interesting metal production methods
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to emerge in the past 50 years, because of both its
clear financial and environmental advantages.

Boliden’s operational and product spread across
both the mining and smelting production sectors are
another strength. Boliden’s weaknesses include the
company’s financial position, with a high debt-equity
ratio. The company’s various products are also part of
the same economic cycle, while some of our competi-
tors operate in different raw materials segments and
can hence balance their operations. Raw material
availability is also a problem from time to time, the
past year being a case in point, but it is one that we
are currently working very hard to correct.

Mining operations developing positively
One of the most important, and pleasing, events this
past year was the positive performance by Boliden’s
mining operations, such that our mines are now in a
better position than they have been for some time.
Not only has production increased at Aitik – a trend
that is expected to continue in 2003 – but an action
programme has been successfully implemented at
Myra Falls. The Canadian mine has been posting
profits since the third quarter 2002. Production in
both the Boliden Area and Garpenberg have also
been developing positively, and a number of impor-
tant exploration discoveries have been made during
the year that will, we believe, be important in terms 
of Boliden’s future development.

Results and the future
Boliden has posted a profit after net financial items
for the 2002 financial year of SEK 111 million in
comparison with a loss of SEK -3.8 billion in the
previous year, the falling metal prices during the year
notwithstanding. The main reasons for this improved
result are increased production at Rönnskär and reduced

costs and increased efficiency within the various busi-
ness areas. US dollar hedging at levels in excess of
SEK/USD 10.70 has, furthermore, meant that rev-
enues were not affected by the weaker US dollar.
Boliden has also hedged substantial parts of its dollar
revenues forward at these higher levels. I am conse-
quently optimistic with regard to the future and to the
potential additional effects of an improved economic
climate and an upturn in metal prices on Boliden.

The reconstruction of Boliden and the relocation
back to Sweden were necessary. The debt-equity ratio
is lower than before, but it continues to be far too
high, one of the effects of which is a restriction of the
company’s scope for action. Our aim, therefore, is to
bring about a marked reduction in our debt levels and
to achieve a healthy balance between debts and share-
holders’ equity.

The reduction in the debt-equity ratio is also a key
aspect of our efforts to build Boliden into a long-term
strong and profitable company. We have taken several
important steps during the year by increasing produc-
tion efficiency, focusing on employee competence, and
increasing the emphasis on the importance of main-
taining a balance between the smelting and mining
operations.

Boliden’s ability to look back on a year in which
the company became stronger at the same time as
market conditions worsened gives us grounds for
hope. It also creates the preconditions that will enable
Boliden to realize its goal of becoming one of Europe’s
leading mining and metal-producing companies.

Upplands Väsby, March 2003

Jan Johansson
President and CEO
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The Boliden Share

The Boliden share has been listed on the O-list of the
Stockholm Stock Exchange since 5th December
2001. The share is also traded on the Toronto Stock
Exchange in Canada, where it has a secondary listing.
Approximately 27.5 (5.1) million shares were traded
in Stockholm in 2002 with a combined value of
approximately SEK 900 (216) million, corresponding
to a turnover rate of 33 (100) percent.

The average trade in the Boliden share totalled
110,000 (342,000) shares per trading day. A full lot
corresponds to 500 shares. The price fell in 2002 from
SEK 43.40 at the start of the year to SEK 14.40 at
year-end, a fall of 67 percent. The Stockholm Stock
Exchange SAX-index noted a fall of 37 percent 
(-17 percent) during the same period. The Stockholm
Stock Exchange’s industry index, SX 15 Material,
which includes Boliden, noted a fall of 9 percent (26
percent). At the beginning of 2002, Boliden had mar-
ket capitalisation of just over SEK 1.2 (3.7) billion.
The highest price paid during the year was SEK
49.30 (8th January) and the lowest, SEK 9.50 
(10th October).

Share capital
Boliden’s share capital is divided into 85,811,638 shares.
The nominal value per share is SEK 2, corresponding
to a share capital of SEK 171,623,276. The Articles of
Association state that Boliden’s share capital shall be
no less than SEK 150 million and no more than SEK
600 million. Each share represents one vote and grants
equal entitlement to the company’s profit and assets.

Share ownership structure
As of February 2003, Boliden had 72,717 (75,115)
shareholders, making the Boliden share one of the
Stockholm Stock Exchange’s most widely held shares.

The most recent major change in Boliden’s owner-
ship structure took place in 2001 when Boliden issued

new shares by means of a directed offering to the
company’s lenders and a consortium of guarantors,
and made a rights offering to existing shareholders.
This was part of the major reconstruction of Boliden’s
operations led by the current Chairman of the Board,
Carl Bennet. A decision was also made in 2001 on the
relocation of the company’s registered office from
Canada to Sweden and on an inverse split in which
20  depository receipts in the old Boliden Ltd., gave
one new share in Boliden AB. Since then Boliden’s
ownership structure has been stable. As of February
2003, the largest shareholders are Skandia (7.6 %),
Catella (6.0 %), Carl Bennet AB (5.0 %) and SEB
Fonder (4.8 %). Foreign ownership rose to a total of 26
percent of votes and capital. The combined institutional
ownership totalled approximately 80 percent.

Dividend
The Board of Directors recommends to the Annual
General Meeting that no dividend be paid for the 2002
financial year. The company has implemented certain
restrictions on dividends under the terms of the credit
facility agreed in 2001, which apply in the event of a
failure to achieve certain predefined key ratios.
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No. of shares % of shares 

Owner 1) & votes & votes

Skandia 6 505 496 7.58

Catella funds 5 117 400 5.96

Carl Bennet AB 4 290 910 5.00

SEB funds 4 083 181 4.76

Trelleborg 3 806 107 4.44

Nordea 2 973 974 3.47

SEB 2 043 752 2.38

Handelsbanken 1 872 292 2.18

Nordea funds 1 675 299 1.95

Landesbank Schleswig

-Holstein 1 620 906 1.89 

Other 51 822 321 60.39

Total 85 811 638 100.00

1) VPC as of 2003-02-28

Key ratio per share
(SEK unless stated otherwise) 2002 2001

Result 1.54 -26.08

Shareholders’ equity 30.18 29.45

Dividend - -

P/E ratio, multiple 9.40 -1.70

Share prices

-Year’s highest 49.30 116.20 1)

-Year’s lowest 9.50 32.20 1)

-At year-end 14.40 43.50

Market capitalization,

SEK million 1 236 3 733

Turnover rate, % 33 112

No. of shareholders 72 717 75 115 
1) Refers to the Boliden Ltd. share

Volatility
The beta coefficient of the Boliden share at year-end
rose to 0.92, which means that the Boliden share fluc-
tuated on average less than the Stock Exchange average.
The explanatory coefficient of the Boliden share was
0.22, which means that 22 percent of the price trend
is explained by the stock market performance as a whole.

Shareholder information
Boliden’s homepage, www.boliden.com, provides con-
stantly updated information on Boliden, the Boliden
share, quarterly reports, annual reports, and details 
of how to contact Boliden’s Investor Relations.

Share ownership structure 1)

No. of shareholders No. of shares Holding (%) Votes (%) Market value (KSEK)

1-500 65 697 5 285 422 6.16  6.16  100 423

501-1 000 3 407 2 653 404 3.09  3.09  50 415

1001-10 000 3 283 8 907 982 10.38  10.38  169 252

10 001-50 000 239 5 106 361 5.95  5.95  97 021

50 001-100 000 28 2 042 395 2.38  2.38  38 806

100 001- 63 61 816 074 72.04  72.04  1 174 505

Total  72 717 85 811 638 100.00 100.00 1 630 422

1) VPC as of 2003-02-28



Boliden is a mining and metal-producing company
that operates internationally. The company mines,
processes and markets copper, zinc, lead, gold and sil-
ver. It owns seven mines and two smelters in Sweden
and one mine in Canada. Exploration is mainly based
around these mines.

Boliden, in addition to its mining and smelting
operations, manufactures and markets copper tubing,
brass rods and other specialist products under the
umbrella of Business Area Fabrication, with produc-
tion based at a number of plants throughout Europe.
A fourth business area – Technology Sales – sells
technology for use in such fields as mineral process-
ing, metallurgy and the environment.

Sales for 2002 totalled SEK 9,556 million. The
company has 3,865 employees, 2,573 of whom are
based in Sweden. The Boliden share is quoted on the
O-list of the Stockholm Stock Exchange and on the
Toronto Stock Exchange in Canada.

Organization
Boliden is organized into four business areas and a
Group Staff comprising Human Resources, Legal,
Financial, Business Development, Marketing and
Information departments. Boliden’s head office is in
Stockholm. The mining operations are located at 
Gällivare, Boliden and Garpenberg in Sweden and in
British Columbia, Canada. The smelting operations
are located near Skellefteå (Rönnskär) and in Lands-
krona (Bergsöe). Technology Sales are based in
Skellefteå with representative offices in Moscow,

Beijing and Santiago. Business Area Fabrication’s
manufacturing is based at Gusum in Sweden, Liège in
Belgium, Drunen and Waalwijk in Holland and
Birmingham in the UK. Fabrication also has sales
offices in Spain, France, Germany, the UK, Belgium,
Poland and Denmark.

Business concept
Boliden’s business concept is to extract minerals and
produce high-quality metals in a cost-effective and
environmentally-friendly way.

Vision
Boliden’s vision is to become one of Europe’s leading
mining and metal-producing companies.

Strategies
Boliden’s Board of Directors and management team
have been extensively engaged in strategic planning
work over the past year, following the reconstruction
of the company and the relocation of the head office
back to Sweden. The objective has been to establish a
long-term operational orientation for the company.

Goals of the strategic work include creating scope
for Boliden to act by means of a reduction in the
external burden of debt. This will be achieved by
means of increased operational efficiency and cost-
cutting - a process that was begun during the past
year with good results. The work includes reviewing
processes, organisation and systems, implementing
structural rationalisations and building up competen-
cies within the company. The aim is to generate satis-
factory results and cash flows, even during periods
when metal prices are low.

Boliden must also be positioned for growth. Boli-
den’s strength, historically speaking, has been finding
mineralizations through exploration and then devel-
oping them into very competitive mines, despite what
are, by international standards, low grades. This strength

Boliden in Brief
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must be further developed. Growth will be created
through investments in existing operations, increased
efficiency, and clarity in terms of both responsibility
and product selection.

In the longer term, Boliden will refine its opera-
tions around the growth areas in order to achieve a

sustainable and stable profitability. This will be achieved
not only through the steps already mentioned, but
also through alliances and partnerships – of the type
initiated during the past year between the Business
Area Fabrication and Hexagon – and by actively  
participating in the restructuring of the market.

MINES
Copper

Extraction, Milling
(Concentrates)

SMELTERS
Smelting
Refining

(Cathodes)

SEMI-FABRICATED
Rolling
Casting
Wire rod

MANUFACTURING
Cable,

Components
Winding wire

FABRICATION
Standard products

Extrusion

FABRICATION
Casting

Extrusion
(Rods)

APPLICATIONS

Construction work
Infrastructure

Electronic equipment
Industrial equipment

Transport
Consumer products

BOLIDEN’S VALUE CHAIN

= Boliden operations

RECYCLING
Scrap copper
Scrap brass



Boliden has experienced a year of successful explo-
ration at Garpenberg, Kristineberg and Renström.
Another bright spot came in the form of the record-
high ore production at Aitik. Metal production in the
Boliden Area and Garpenberg was, furthermore, higher
than in 2001. The action programme implemented in
Myra Falls has been successful, with the mine once
again reporting positive operating results.

Operations
Boliden’s mining operations are divided into three
areas in Sweden – Aitik, the Boliden Area and
Garpenberg – plus Myra Falls in Canada. All are
underground mines, with the exception of Maurliden
in the Boliden Area and Aitik, which are open-pit
mines. Ore containing copper, zinc, gold, silver and
lead is mined. Exploration is critical in terms of long-
term successful mining operations, and is currently
conducted mainly in the vicinity of existing mines.
In 2002, Boliden had one of its most successful explo-
ration years ever.

Aitik, outside of Gällivare, is one of Europe’s
largest copper mines. Approximately 18.6 million
tonnes of disseminated copper ore, containing copper,
gold and silver, were mined and milled during the
year. Aitik is an important supplier of copper concen-
trate to the Rönnskär smelter.

Boliden currently has four mines operational in the
Boliden Area outside Skellefteå, namely Kristineberg,
Renström, Petiknäs and Maurliden. Most of these
mines produce complex ore, containing copper, zinc,
lead, gold and silver. Approximately 1.6 million
tonnes of ore are milled annually in the concentrator
in the area, which also includes a gold leaching plant.

Approximately 1 million tonnes of complex ore,
containing copper, lead and gold in addition to zinc

Successful Exploration – a 
Bright Spot in a Weak Market
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and silver, are mined and milled annually at the 
Garpenberg and Garpenberg Norra mines outside
Hedemora.

Complex ore containing zinc, copper and gold is
mined at Myra Falls, situated on Vancouver Island in
British Columbia, Canada. The concentrator has a
capacity of just over 1.1 million tonnes a year. Cus-
tomers are located mainly in Japan and Korea.

Technological development
Much of the development work focuses on production
control, known as flow-control production, which is

important in achieving a continued increase in pro-
ductivity – both in Boliden’s underground and open-
pit mines.

Methods of mining deep seated ore bodies is
another important development area. Mining takes
place at depths in excess of 1,000 meters in some of
Boliden’s mines, and this imposes severe demands on
planning and technology, amongst other things, as a
request of increasing rock pressure. With regard to
beneficiation, development is primarily focused on
process automation.

Boliden is involved in an ongoing pilot study,



financed by structural funds, which is investigating the
potential for establishing a demonstration plant for
hydrometallurgical methods.

Investments in the Business Area Mining 
Operations in 2002 totalled SEK 313 (474) million.

Important events during the year
• Successful exploration with discoveries in, amongst 

other places, Lappberget in Garpenberg, indicating
the potential for substantial volumes and high 
grades, primarily of zinc, lead and silver. Other 
discoveries include the K- and J-zones, as they are 
known, in Kristineberg.

• Completion of infrastructure plan for mining the 
new discovery at Lappberget.

• Start-up of the new NAN-owned mine in Storliden
outside Malå. The Storliden mine is a valuable 
addition to operations in the Boliden Area.

• Metal production at Boliden and Garpenberg 
increased in comparison with 2001.

• Aitik’s production was burdened by operational 
disruption in early 2002 and poor copper grades, but
the mine still achieved record ore production levels.

• Mechanical equipment, including 17 trucks, was 
relocated to Aitik from the decommissioned 
operations in Spain.

• Work continued on the reclamation of the Laisvall 
mine, Europe’s largest lead mine to date, which 
was decommissioned in 2001 after ore reserves 
were depleted. The reclamation work is scheduled 
for completion in 2004-2005.

• Production recommenced at the Myra Falls mine.
The action programme implemented has yielded 
positive results and the mine is once again posting 
a profit.

Turnover and result
The turnover from Boliden’s mining operations in 2002
totalled SEK 2,266 (2,197) million. The operating result
for the year was SEK 257 (-300) million and was pos-
itively affected by increased revenues resulting from
the improved settlement rate for the US dollar, lower
treatment and refining charges, and productivity
improvements. The 2002 result was, however, simulta-
neously burdened by lower metal prices than last year.

Mines
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Mines
Change

SEK million 2002 2001 in %

Turnover 2 266 2 197 3
Operating result 257 -300 -
Investments 313 474 -34
Depreciation 287 477 -40

Metal production 1)

Change 
2002 2001 in %

Copper (tonnes) 78 906 87 418 -10
Zinc (tonnes) 150 990 141 609 7 
Lead (tonnes) 18 240 17 243 6
Gold (kg) 5 074 5 133 -1
Silver (kg) 263 050 229 670 15

1) Excluding sold or closed-down units during 2001

Market development
The market for the base metals copper, zinc and lead,
over the past two years has been characterised by a
surplus and falling prices, primarily as a result of
reduced rates of economic growth and a slackening
off in industrial production in the West. Demand in
China, Asia and eastern Europe has, admittedly,
increased, but insufficiently to break the downward
trend. Most of the world’s mines have suffered falling
profitability – several of the largest zinc and lead pro-
ducers, for example, reported losses for 2002.

The negative market trend led, as in the previous
year, to several mining producers initiating production
restrictions and a postponement of new mine projects.
At the same time, the market is undergoing consoli-
dation, with several major acquisitions completed
during the year.

Competition
The competition in the copper- and zinc-concentrate
markets is global.

Five large players dominate the mined copper mar-
ket: Codelco (Chile), Phelps Dodge (USA), BHP

Billiton (Australia, South Africa), Rio Tinto (UK)
and Grupo Mexico (Mexico) collectively have a mar-
ket share of approximately 40 percent. The zinc mar-
ket is more fragmented, with five of the largest play-
ers nonetheless accounting for over 30 percent of the
market. The largest zinc concentrate producers are
Pasminco (Australia), Teck Cominco (Canada) and
Noranda (Canada).

Boliden’s shares of global mined copper and zinc
production are 0.6 percent and 1.7 percent, respec-
tively. Boliden’s share of European mining production
is 33 percent for copper and 13 percent for zinc.

The future – threats and opportunities
Boliden has in-depth experience of the mining indus-
try. Its activities are currently focused on making new
discoveries and on developing and increasing the effi-
ciency of existing mining production. Ensuring opti-
mally efficient mining production will create the pre-
conditions for Boliden to generate positive results,
even when metal prices are low. The ongoing pro-
gramme aimed at boosting efficiency has resulted in
significant increases in productivity during the year,
and this trend is expected to continue in 2003.
Boliden’s highly advanced techniques for processing
ores with low metal contents is one of its strengths,
and the development potential of existing mining
areas has also increased substantially during the year,
thanks to the successful exploration work.

The performance of Boliden’s mining operations,
both operationally and in terms of its results is, how-
ever, heavily influenced by the price levels of the met-
als produced.

Abnormal falls in metal prices therefore constitute a
threat to operations in the long term.
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Dave Bazowski, Manager, Myra Falls

Tough Road Back to 
Profitability for Myra Falls

“A perfect partnership.” That is how Dave Bazowski,
Manager at Myra Falls, describes the relationship
between the Canadian mine and its owner, Boliden in
Sweden. But the road back to profitability has been
tough and has also demanded sacrifices from all parties,
in particular the employees, who voted to link their
wages to the metal price trends, and hence incurred a
10 percent wage cut in 2002.

The future of Myra Falls, Boliden’s sole remaining
foreign mine, looked uncertain in the winter of
2001/2002. The mine was losing money and the
prospects for 2002 looked bleak. A temporary produc-
tion stop had been implemented whilst the potential
for a return to profitability was evaluated. The beauti-
fully located Myra Falls mine, which was bought by 
Boliden in 1998, contains rich ore deposits, mainly
zinc, but also copper, silver and gold.

“The discussions of how to achieve a solution for
Myra Falls led to a comprehensive restructuring pro-
gramme. The absolute minimum goal was to break even
if metal prices continued low, and to expand. Other goals
included establishing long-term, sustainable growth. The
means of achieving this would include increasing metal
production and cutting costs,” says Dave Bazowski.

Strong staff loyalty
Guidelines for the action programme were drawn up
while the Myra Falls mine was closed, and a long-
term financial plan drafted. The mine’s infrastructure
was improved in order to generate the scope for
increased production. Suppliers, clients and financiers
simultaneously helped by allowing a certain flexibility
in Myra Falls’ undertakings, linked to metal prices.

Persuading the employees to support the revolu-
tionary changes needed to ensure long-term profitable
development for Myra Falls was one of the most impor-
tant parts of the process. Amongs other measures,
the plans presupposed a reduction of approximately 
17 percent in the workforce.

“The motivation to come up with a solution was
very strong, since most people realized it was a matter
of survival,” says Dave Bazowski.

“The mine is an important employer in the
Campbell River area and a closure would hit a lot of
families hard.”

According to Rory McFadden, Chairman of the
mine’s union activities, the awareness of a crisis helped
to ensure that an overwhelming majority of employ-
ees, 95 percent, voted in favour of the proposal to link
their wages to metal price trends in order to avoid
undermining the operations if prices continued to fall.
This entailed a wage cut of approximately 10 percent
in 2002.

“Everyone wanted to contribute in creating a future
for Myra Falls,” says Rory McFadden, who points out
that the close collaboration with their colleagues in
Sweden has been a source of strength during the diffi-
cult times.

Dave Bazowski, too, feels that Myra Falls has ben-
efited from being owned by Boliden.

“When Boliden took over, we gained an important
injection of knowledge and expertise, which has helped
us, amongst other things, to develop the innovative
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rock reinforcement techniques for underground mines
required here,” says Bazowski.

The measures have yielded results. In the latter six
months of 2002, Myra Falls posted a positive operat-
ing result for several years, and the trend is expected

to continue. Dave Bazowski says that more needs to
be done and that improvements must continue, but
adds that the future looks considerably brighter than
it did one year ago.

Drill bits are expensive and are therefore re-ground and reused for as long as possible.
The lifespan depends both on the skill of the rock driller and the nature of the rock.
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The fine-tuning of processes following the extensive
expansion of Rönnskär is now completed and produc-
tion records were reported during the year for copper,
gold and silver. Lower metal prices and lower treat-
ment and refining charges had a negative effect on
operations, however. An increase in the recycling of
base metals – an area in which Rönnskär is a world
leader – is under development.

Operations
Boliden operates two smelters in Sweden – Rönnskär
in Skelleftehamn and Bergsöe in Landskrona.
Rönnskär extracts lead, zinc clinker, gold and silver,
but its primary focus is on copper. Bergsöe extracts lead
and tin.

Rönnskär is an efficient and environmentally
smelter and is also one of the world’s largest recyclers
of base metals. Approximately 20 percent of the cop-
per produced, 40 percent of the gold and 90 percent
of the zinc is recovered from recycled materials such
as electronic and metal scrap, metal ashes and various
types of slags. Rönnskär has developed processes that
are able to treat these complex raw materials with min-
imal environmental impact. The plant’s own port,
which receives ocean-going vessels, enables concen-
trates to be imported from all over the world. At the
same time, the “Copper Shuttle” train runs daily
between Rönnskär and Helsingborg in the south of
Sweden, carrying cathode copper and lead on the way
down and electronic scrap and other smelting materials
on the way back.

Bergsöe is the Nordic region’s only smelter for the
recovery of lead and tin products. It is also one of the
largest and most environmentally adapted of its kind
in Europe, recovering 4-5 million scrap lead batteries
every year from the Nordic and Baltic regions.
Approximately 95 percent of the production of lead
alloys is exported, and Bergsöe has subsidiaries in
Denmark, Norway and Finland.

Production Record 
at Rönnskär
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Technological development
The development work at Rönnskär focuses on
increasing production. This includes optimizing the
production chain, the choice of raw materials, adapt-
ing process gas cleaning, and ensuring product quality.
Rönnskär’s role as a global recycler is further reinforced
through the development of processes for treating 

different types of secondary raw materials.
Technological development at Bergsöe focuses 

on measures designed to boost productivity in 
the smelter’s shaft furnace and on reducing sulphur 
emissions.

Investments in the Business Area Smelting Opera-
tions in 2002 totalled SEK 128 (152) million.

The X-ray spectrometer is 
used to provide rapid analysis 

of metals and impurities.
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Smelters

Important events during the year
• Record production of copper, gold and silver at 

Rönnskär.
• Fine-tuning of the processes after the expansion of 

Rönnskär completed.
• Metal recycling at Rönnskär increased during the 

year.
• Concentrate shortages on the world market – 

Rönnskär increases the amounts processed of   
copper concentrate from Boliden’s mines.

• Increased collaboration between Rönnskär and 
Bergsöe, in such areas as materials, marketing and 
technology.

• Investment in lime dosing equipment at Bergsöe 
reduced sulphur emissions.

• Improved process control increased production in 
Bergsöe’s shaft furnace.

• The battery warehouse at Bergsöe, which was 
destroyed in a fire in 2001, became operational again.

Turnover and result
Business Area Smelting Operations’ turnover for 2002
was SEK 6,587 (6,710) million and the operating
result, SEK 248 (111) million. The operating result
was positively affected by higher production at
Rönnskär, while lower metal prices, combined with
lower treatment and refining charges, had a negative
effect on the result.

Market development
The treatment and refining charges, the smelters’
income for smelting raw materials and recovering
metals, are mainly affected by metal prices and the

availability of concentrates on the global market. Low
metal prices over the past years have resulted in the
major mining companies cutting production, primarily
that of copper. The availability of raw materials has
consequently declined and treatment and refining
charges have come under pressure. Most of the
world’s smelters have reported declining profitability
in recent years.

Competition
The market is characterised by a few large, integrated
mining and smelting companies, and by numerous
independent smelters whose raw materials supply
comes from other mining companies. The smelters are
often located in the vicinity of semi-finished product
manufacturers. Rönnskär’s closest competitors in
Europe are Outokumpu (Finland), Norddeutsche
Affinerie (Germany), Umicore (Belgium) and Atlantic
Copper (Spain), but competition also comes from
Chilean smelters with their substantial copper cathode
exports to Europe. Consumption of copper in western
Europe currently exceeds production. Rönnskär’s share
of Europe’s copper consumption market is approxi-
mately 5 percent.

The market for secondary lead can best be
described as fragmented, i.e. with numerous small
suppliers supplying the secondary lead smelters. The
availability of raw materials – lead batteries – is criti-
cal. Bergsöe, which has a 4.5 percent market share of
European lead consumption, is the dominant buyer of
used lead batteries in Scandinavia.

The future – threats and opportunities
Rönnskär benefits from the strong link to the Aitik
mine in the north of Sweden, from where copper con-
centrate is freighted daily by rail. Just over 30 percent
of the copper extracted at Rönnskär comes from 
Boliden’s own mines, thereby ensuring operational
stability. This percentage is expected to increase in the
future. Long-term contracts and good relationships
with suppliers help to ensure a relatively stable supply
of raw materials.

Rönnskär’s opportunities include an increase in
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metal recycling. Rönnskär has in-depth experience of
handling metals whilst simultaneously protecting the
environment. A new EU directive means that electri-
cal and electronic products must be recycled, which
will lead to increased availability of secondary raw
materials. Rönnskär’s flexible processes are ready to
contribute to sustainable metal extraction – environ-
mentally friendly, efficient and profitable.

Bergsöe, too, has a stable supply of raw materials
in the form of metal scrap and scrap batteries. There
is, however, some risk of the competitive situation
leading to a raw materials shortage and hence to
increased raw material prices. Bergsöe’s investments
in better process control will generate continued
increases in production volume. EU requirements for
lower emission limits may add to the costs of the
industry as a whole, but Bergsöe is well prepared by
its new process cleaning technologies. Current emis-
sion levels are well below applicable limit values.
More stringent requirements may actually improve
Bergsöe’s competitive edge.

In the short term, the state of the European con-
centrate market is a disadvantage for Rönnskär, as is
the continued fall in treatment and refining charges
predicted for 2003.

Smelters
Change 

SEK million 2002 2001 in %

Turnover 6 587 6 710 -2
Operating result 248 111 123
Investments 128 152 -16
Depreciation 290 227 28

Metal production
Change 

2002 2001 in %

Copper (tonnes) 224 402 216 237 4
Zinc clinker (tonnes) 34 685 35 095 -1
Lead (tonnes) 17 753 31 313 -43
Gold (kg) 15 562 14 102 10
Silver (kg) 408 427 319 890 28
Lead alloys,
Bergsöe (tonnes) 45 698 44 295 3
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Diminished Market Activity
– Increased Focus on 
Environmental Technology 

Boliden’s Business Area Technology Sales performed
poorly over the past year, primarily due to a slow-
down in customers’ investments in new technology as
a result of low metal prices. The greatest potential lies
in Russia and China, where more stringent environ-
mental standards are forcing companies to invest in
more environmentally friendly technology, which is
one of Boliden Contech’s specialist areas.

Operations
Boliden’s technology sales are conducted through
Boliden Contech. The company supplies engineering
services to Boliden’s mines and smelters in conjunc-
tion with investments and upgradings. It also sells
engineering services and technology externally. The
company offers general engineering services, technical
services, technology and products and has sales offices
in Sweden, Germany, Russia, China and Chile.

Internal sales to Boliden’s units occupy approxi-
mately half of the business area’s engineers, with the
remainder working on international projects for exter-
nal customers. Internally, Boliden Contech is involved
in a number of different projects, including produc-
tion improvements in conjunction with new invest-
ments, e.g. the comprehensive expansion of the
Rönnskär complex. The external projects, with the
largest commissions to date coming from Russia,
Poland and China, normally have an order value of
between SEK 10 and 40 million. Boliden Contech’s
responsibility in these projects extends to technical
design and equipment supply, with the customers
usually handling the assembly work. Turn-key instal-
lations are, however, sometimes supplied to European
customers.

Technological development
The Development Department at Boliden Contech
works in a number of different spheres associated
with both smelters and mines. In recent years, for
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example, it has developed and patented a process for
the removal of mercury from the process gas system
after processing in copper smelting furnaces.

Important events during the year
• New order in China worth approximately SEK 15 

million. The contract relates to gold technology.
• Launch of the project for the Kola Mining and 

Metallurgical Company’s nickel smelter on the 
Kola Peninsula, for which Boliden Contech is 
supplying environmentally friendly technology.

• Operations were affected negatively by delays in 
the start of external projects and lower levels of 
new sales.

Turnover and result
Turnover in 2002 totalled SEK 149 (174) million and
an operating result of SEK -1 (10) million was
reported. Boliden Contech’s result was negatively
affected by delays in the start of external projects and
continued weak sales of new projects. The drop in
sales was a result of lower levels of demand in com-
parison with last year.

Market development
The negative trend in metal prices continued to
restrict investments in new technology over the past
year. Boliden Contech’s main potential lies with
smelters. There are currently relatively few smelters in
Europe, and the competition for commissions is
intense. In Russia and China, however, the interest in
– and need for – engineering support is considerable

with regard to smelting technology. Boliden Contech
is currently negotiating with several parties in these
markets.

Competition
Boliden Contech markets and sells technical solutions
both internally and externally. European companies
rely on their own engineers, rather than buying in
external technical services, and this market is hence
severely limited and the competition intense. In other
markets of interest to Boliden Contech, on the other
hand – such as Russia and China – the competition is
less intense, and Boliden also benefits from a strong
brand name and a good reputation.

The future – threats and opportunities
Russia, China and Chile are the markets where Boli-
den Contech expects to see the best development as
profitability and environmental requirements become
increasingly stringent in these countries. The focus on
the environment has increased substantially in Russia
in recent years, which has led to more and more com-
panies being fined for breaches of environmental leg-
islation. Boliden Contech’s focus on environmental
technology and its experience of working in the Rus-
sian market enables the company to take advantage of
the opportunities arising in Russia. Similar conditions
exist in China and, to some extent, in Chile.

Operations are threatened by continued low metal
prices and consequently limited investments in new
technology.
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Boliden Active in Vital 
Consolidation Process

Business area Fabrication took two important steps
last year to position itself in the ongoing consolida-
tion of the copper tubing and brass products markets.
One was the acquisition of the copper tubing manu-
facturer, HME, in the Netherlands, and the other
was the Nordic region joint venture brass company
started with Hexagon.

Operations
Fabrication manufactures copper tubing and brass
products. The production and marketing of copper
tubing is conducted through Boliden Cuivre & Zinc
(BCZ) in Belgium, HME in the Netherlands, and a
smaller amount via Boliden Gusum in Sweden. The
production of brass products is conducted via Boliden
MKM in the UK, Boliden LDM in the Netherlands
and Boliden Gusum in Sweden.

Fabrication has established itself as a leading player
in Europe in the market for both copper tubing and
brass products. Fabrication has sales companies in
Spain, France, Germany, Poland, Denmark, the UK
and Belgium.

Approximately 90 percent of the raw materials
used by the brass operations comprise recycled scrap.
Ingots, as they are known, are manufactured in the
smelters, and then extruded to form rods which are
finally drawn into their final dimensions and shapes,
including rods, hollow sections, wire, nuts and various
specialist alloys.

The main product of the copper operations is cop-
per tubing for sanitary use, where the tubes are pri-
marily used for transporting fresh water and in heat-
ing installations. Here too, the raw material is scrap,
although BCZ does buy finished ingots from external
suppliers. The manufacture of copper tubing follows,
in principle, the same manufacturing process as that
used for brass rods.
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Technological development
Technological development at Fabrication focuses
primarily on developing the units’ production process-
es and increasing their efficiency.

A unique extrusion press enables the Dutch firm,
HME, to extrude materials for which extrusion is
normally extremely difficult. HME is currently inves-

tigating the potential for extruding materials such as
magnesium and high-grade aluminium. This is being
done, inter alia, as part of an EU-financed project in
cooperation with the European vehicle industry
(automotive, train, aircraft, bicycle).

Fabrication’s investments in 2002 totalled SEK 55
(25) million.
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Fabrication

Important events during the year
• Extensive programmes designed to cut costs and 

boost efficiency were launched. To date, the pro-
grammes have resulted in total savings of 5 
percent and a reduction of 10 percent in capital 
employed.

• Acquisition of the Dutch copper tubing manufac-
turer, HME, as a result of which the business area 

increased its production of sanitary copper tubes by 
almost 40 percent.
• Work began on the further coordination of opera-

tions internally and on achieving synergy effects.
• Targeted aggressive marketing measures for niche 

products with good growth potential, e.g. wire and 
nuts, etc.

• A partnership with Hexagon began in January 
2003 with the aim of forming a Nordic joint 
venture brass company from the Boliden Gusum 
AB and Nordic Brass AB units.

Turnover and result
Turnover for 2002 was SEK 2,347 (2,412) million and
the operating result was SEK -6 (14) million. The
extensive efficiency-boosting programmes implement-
ed across the board in Fabrication’s operations were
unable to compensate for the substantial falls in volume
and prices seen in the European copper tubing and
brass markets in 2002.

Fabrication

Change  
SEK million 2002 2001 in %

Turnover 2 347 2 412 -3
Operating result -6 14 -
Investments 55 25 120
Depreciation 55 57 -4

Market development
Fabrication operates in a cyclical market that is pri-
marily influenced by the construction industry. The
current economic climate in Europe meant that
demand in both the copper tubing and brass markets
continued to be weak and declined throughout the
financial year. In the copper tubing market, it also led
to prices coming under increased pressure.

Competition
The market for copper tubing and brass products is
regional. The consolidation of the market has begun
in order to reduce excess capacity and improve prof-
itability. The acquisition of HME established Boliden
as one of Europe’s three largest manufacturers of sani-
tary copper tubing, the others being the German firm,
KM Europa Metal (KME) and the Finnish firm,
Outokumpu.
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Substantial excess capacity also exists with regard 
to brass products, and the industry is extremely frag-
mented, with approximately 40 manufacturers. Fabri-
cation has also established itself in this market as one
of Europe’s larger players. The largest players in the
European brass market are the Italian firm, Carlo
Gnutti and KME.

Fabrication’s products are largely standard on both
the brass and the copper tubing front. Its main com-
petitive weapons with regard to customers are level of
service, delivery time and flexibility. Fabrication has
also established a number of strong brand names
which, on the copper tubing front, provide an impor-
tant, additional competitive edge.

The future – threats and opportunities
Consumption of brass products is growing well glob-
ally at the same time as there is considerable potential
for discovering new spheres of use for brass products.
Growth is largest in Asia, but the current excess

capacity in Europe means that several companies are
finding it hard to maintain profitability. Boliden
believes that the market will consolidate and that
there is substantial potential for those companies that
play an active part in this process. In January 2003,
Boliden and Hexagon signed a letter of intent with
regard to the formation of a joint venture Nordic
brass company as part of Boliden’s efforts to actively
participate in the consolidation process.

The copper tubing market is showing more limited
growth, and for some years now, there has been an
ongoing shift from hard to semi-hard copper tubing
in Europe. Boliden has gradually adapted its produc-
tion processes to meet this new demand. For a num-
ber of years now, there has been a threat to heating,
lighting and sanitation copper tubes from plastic
tubes. Copper tubes have not, however, lost any mar-
ket share to plastic tubes, but iron tubes have.
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Exploration

Exploration is fundamental to mining and metal
companies in the same way as the development of
new car models is to car manufacturers. Boliden is
built around the mineral resources found in Sweden,
and which have formed the backbone of the opera-
tions since the company was founded in 1924, when 
a few lucky prospectors found gold near Skellefteå.
The past year has been a successful one for Boliden in
terms of exploration, with significant new discoveries
made at Garpenberg, Kristineberg and Renström,
amongst other areas.

But whilst exploration is critical to the success of a
metal-producing company, it also involves taking a
risk – there are no guarantees that new discoveries
will be made. Over the years, Boliden has developed
strategies for balancing these risks, and this approach,
combined with increased know-how and new technol-
ogy, has helped to render the exploration process more
efficient.

Boliden invested SEK 69 million in exploration in
2002, in comparison with SEK 78 million in the pre-
vious year. SEK 41 (53) million of this sum was
invested in mine-site exploration, with the rest going
to field exploration. The exploration work will be
intensified over the next few years in order to main-
tain and develop the mineral resources.

Strategy
Boliden’s strategy, for a number of years now, has been
to prioritize mine-site exploration. Field exploration
has been reduced in scale, and it now occurs primarily
in the Skellefte field. New discoveries close to an
existing mine mean that the time from discovery to
production can be reduced, and because existing
infrastructure can be used, the capital requirement is
also lower.

The objective of field exploration is to secure mineral
resources in the medium and long term through new
discoveries. Experience indicates that the time from a
discovery being made to a mine becoming operational
is 5-10 years, and sometimes longer. Field exploration
is, by its very nature, more risky than mine-site explo-
ration. Boliden’s field exploration is done under its
own management, through joint ownership of explo-
ration companies, and in joint ventures with other
companies. Current field exploration in the Skellefte
field is being carried out partly under our own man-
agement and partly in partnership with NAN, (North
Atlantic Natural Resources AB), in which Boliden has
a 38 percent equity share. Field exploration in the
Bergslagen area is in cooperation with the Canadian
mining company, Inmet Mining.

Successful exploration efforts
Boliden’s exploration has been successful over the
years, and in the Skellefte field alone, Boliden has
made more than 100 discoveries involving zinc,
copper, silver and gold since the 1920s. A number of
new discoveries have been made in the past five years
and have had a positive effect on the future scenario
for Boliden’s Swedish mining operations. Much work
does, however, still remain to be done before the dis-
coveries become orebodies.

Boliden’s aim is to maintain an ore reserve suffi-
cient for at least 10 years of production. The Aitik
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mine is currently meeting this goal, and exploration
around Aitik has been carried out with the aim of
investigating the potential for increasing the mineral
resources/ore reserve as a basis for expanded produc-
tion. Aitik’s ore reserves constitute a significant and
strategic resource for Boliden’s copper production at
Rönnskär.

The Lappberget deposit is currently being devel-
oped at Garpenberg and has the potential to exceed
the goal of a ten-year reserve within the next couple
of years.

The Skellefte field’s ore reserves and mineral
resources are currently below the target level, but dis-
coveries in recent years have enabled mineral resource
levels to be maintained. The goal in the Skellefte field
is to find mineral resources and verify ore reserves
within a five-year period, through a combination of
both mine-site and field exploration.

The K-zinc discovery in Kristineberg has been
promoted to the status of ore reserve over the past
year, with grades higher than those previously pro-
duced. The mineralization known as the J-zone, will
be investigated via an extensive drilling programme 
in 2003.

At Renström in the Boliden Area, ongoing work
has indicated an extended mineralization in the
Simon ore zone extension eastwards.

The partnership with Inmet Mining in the Bergslagen
area continued in 2002 for the third year in succes-
sion. A substantial number of resources have been
generated, the majority of which are thought to be of
interest and have been followed up with initial diamond
drilling.

Exploration outside Sweden
Boliden’s Myra Falls mine in Canada has ore reserves
currently corresponding to eight years of production.
The metal grades of these reserves are considerably
higher than in those previously mined. Myra Falls has
considerable exploration potential and efforts to inves-
tigate this potential will be intensified in 2003.

Boliden is part owner of the Canadian exploration
company, Expatriate Resources. The company, whose
registered office is in Canada, operates primarily in
North and South America.

The geophysical surveys of potentially ore-rich areas
are analysed carefully. Every colour and pattern 
contains important information on the bedrock



30

Bert-Ove Johansson, General Manager, Garpenberg

Mine-site Exploration in 
Garpenberg Yielded Results

“This may prove to be one of the most interesting
discoveries made in the province of Dalarna, and
perhaps in the whole of Sweden,” says Bert-Ove
Johansson, General Manager in Garpenberg, com-
menting on the Lappberget deposit discovered at 
the start of the year. Test drillings indicate both 
substantial volumes and high metal grades.

Garpenberg in the Bergslagen area of southeastern
Dalarna is an historic mining area where ore was
already being mined about one thousand years ago.
Boliden bought the Garpenberg mine from AB
Zinkgruvor in 1957. The discovery of an area of rich
silver ore three kilometres north of the original mine
led to the opening of a new mine, Garpenberg Norra
(North) in 1972. Approximately 275 Boliden employees
and around 40 contractors are now working at the two

mines in this area, which is located outside of Hedemora.
Complex ore containing lead, copper and gold as well

as its main constituents, zinc and silver, is mined at
Garpenberg, which is Boliden’s smallest mining area.

Existing infrastructure can be utilized
Mine-site exploration is carried out at Garpenberg,
just as in Boliden’s other mining areas.

“It was in conjunction with the exploration work 
at the end of 2001 that we began to realize we had
stumbled across what was potentially a really massive
discovery,” says Bert-Ove Johansson.

The drill hole intersections and geophysical mea-
surements carried out, indicated the potential for sub-
stantial volumes and good grades of zinc, lead and sil-
ver. The area where the discovery was made is called
Lappberget and is located between Boliden’s existing
mines in Garpenberg.

“One of the big advantages of the discovery’s
location is that we can utilize existing infrastructure 

for haulage of the ore,” comments Bert-Ove Johansson.

High grades
The positive indications led to the establishment by
Boliden in the spring of 2002 of a project group tasked
with evaluating the results of the surveys. The labora-
tory at Rönnskär carried out the drill core analyses at
the same time as the exploration work continued with
the aim of, amongst other things, confirming the
structures of, and links between, the mineralized areas
through additional drilling.

The evaluation carried out to date indicates that the
grades may be higher than those in the ore previously
mined in this area.

“This shows that Boliden’s strategy of drilling in
mine-site areas is correct,” says Bert-Ove Johansson.
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Mining operations are becoming increasingly high-tech. At Garpenberg, the location of the holes drilled, their
depth and orientation, are determined by pre-programmed computer software, with the information transferred
from the mine’s mainframe computer to the drilling machinery.
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Ore Reserves and Mineral Resources

There is good potential for finding minerals in 
Sweden. This is shown by Boliden’s history and the
discoveries made over the past year. There are two
main requirements if the discoveries are to be mined
profitably: firstly, a quantity of component metals is
required to guarantee a given lifespan for mining
operations, and secondly, the ore’s metal grades must
be at a certain level.

Exploration reveals mineral resources, i.e. a deposit of
minerals in the bedrock. A mineral resource is
described as inferred when it has been identified
through drilling, sampling and geoscientific interpre-
tation, but where the information remains uncertain,
so the technical basis is made up of reasonable
assumptions.

More detailed investigations of a discovery can lead to
the mineral resource being classified as indicated. This
means that the information collected through drilling
and sampling is sufficient for technical and financial
calculations to be carried out. Once additional sam-
ples have been taken, the information may be suffi-
ciently conclusive that the resource is classified as
measured. The technical data has, by then, been pro-
cessed sufficiently so that process and mining plans
can be drawn up. The mining plans and processes
form the basis for the technical and financial analyses
that are conducted to determine the project’s prof-
itability.

Fundamental prerequisites for mining
Those parts of the measured and indicated mineral

resources that can be mined and refined in compliance
with the company’s profitability requirements are
known as the company’s ore reserve. It may be either
probable or proven, with the latter being documented
in greater detail.

Boliden’s goal is for the ore reserve to have a life
expectancy of at least 10 years in order to meet the
return-on-capital requirements in conjunction with
major investments and to cover an entire economic
cycle. Ore reserves with a shorter life expectancy of
three to four years are acceptable in conjunction with
smaller investment projects.

Aitik has the largest ore reserve, with an estimated
10 years lifetime, as of the end of 2002. Ore reserves
at the same juncture at other mines were estimated at
approximately three years for the Boliden Area, approxi-
mately three years for Garpenberg and approximately
eight years for Myra Falls.

The lowest acceptable metal grade (the cut-off
grade) is calculated separately for each deposit and
depends, amongst other things, on the properties of
the deposit and on the mining, ore haulage, milling,
concentrate haulage and administration costs. The
costs are compared with the value of the product, tak-
ing into account treatment charges.

Long-term metal price forecasts are used when cal-
culating ore reserves, and are an expression of the
anticipated average prices over the forthcoming eco-
nomic cycle, which is usually around 10 years. The
long-term metal price forecasts are currently based on
a long-term USD/SEK exchange rate of 8.50 accord-
ing to the table below.

Long-term metal price forecasts
Copper 91 c/lb 17 000 SEK/tonne
Zinc 50 c/lb 9 350 SEK/tonne
Lead 26 c/lb 4 845 SEK/tonne
Gold 280 USD/tr oz 76 517 SEK/kg
Silver 5 USD/tr oz 1 366 SEK/kg
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ORE RESERVES 
Quantity Au Ag Cu Zn Pb

(Kilotonnes) g/t g/t % % %
Boliden Area*
Polymetallic ores Proven 1 118 2.4 107 0.9 5.0 1.0

Probable 2 502 1.6 138 0.4 7.9 1.0

Gold ores Proven 336 7.8 5 1,0
Probable 362 5.0 13 1.7 0.2

Garpenberg
Proven 2 576 0.4 141 0.1 3.7 1.8

Probable 1 015 0.4 118 0.1 4.7 2.4
Aitik

Proven 227 154 0.2 3 0.38
Probable 12 953 0.2 3 0.38

Myra Falls
Proven 6 267 1.2 42 1.3 7.4 0.6

Probable 2 080 1.3 36 1.1 4.6 0.5

MINERAL RESOURCES
Quantity Au Ag Cu Zn Pb

(Kilotonnes) g/t g/t % % %
Boliden Area*
Polymetallic Measured 360 7.1 69 1.7 3.2 0.3
mineralizations Indicated 2 240 3.1 74 0.7 4.6 0.6

Inferred 4 978

Gold mineralizations Inferred 1 500

Garpenberg
Measured 4 317 117 3.1 1.3
Indicated 608 0.1 67 6.7 2.0

Inferred 17 000
Aitik

Measured 565 749 0.2 2 0.30
Indicated 251 630 0.2 2 0.29

Inferred 80 371
Myra Falls

Measured 1 991 1.5 53 1.6 9.4 0.7
Indicated 2 588 1.9 68 1.1 5.9 0.7

Inferred 2 478

*Excluding Boliden’s share in NAN’s Storliden mine. Boliden’s equity share in NAN is 38 percent. The ore is milled in Boliden’s concentrator.

Ore reserves and mineral resources are detailed separately in Boliden’s financial reports. The ore reserves and mineral resources have been calculated and compiled
in accordance with the Australasian Institute of Mining and Metallurgy’s JORC code. This is comparable with “CIM Standards on Mineral Resources and Min-
eral Reserves, Definitions and Guidelines” adopted by CIM on 20th August 2000, and which constitutes that part of the Ontario Securities Commission (OSC)
rules and regulations, National Instrument 43-101, that regulates how ore reserves and mineral resources should be reported.
Boliden reports in accordance with NI 43-101 and the recommendations accepted by the Swedish Mining Association, which, wherever applicable, are identical
to the Canadian rules.

The mineral resources and ore reserves have been compiled under the supervision of Mati Sallert, Ore Reserves and Project Evaluation Manager. Mati 
Sallert is a “Qualified Person” according to NI 43-101, a “Kvalificerad Person” according to the Swedish Mining Association, a member of ”the Association of
Professional Geoscientists of Ontario”, and has more than 30 years’ experience in the mining and minerals industry.
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Boliden’s Metals

Boliden produces the base metals, copper, zinc and
lead, and the precious metals, gold and silver. Boliden
also sells sulphur products and semi-finished copper,
brass, lead and tin alloys and metal concentrates.

Copper
Copper and its alloys, brass and bronze, are amongst
the most important metals in the world - and copper
is also Boliden’s most important metal. A substantial
percentage of all copper produced is used to make
copper tubing and electrical cabling. The construction
industry accounts for approximately 40 percent of 
global consumption, with the electrical and electronics
industry accounting for approximately 25 percent.
Copper is also used in cars and white goods, for
example. The largest copper ore reserves are found in
Chile, which is also the world’s largest producer of
this metal. Sweden currently accounts for 0.6 percent
of the world’s total mine production of copper
(approximately 33 percent of European production)
and for 1.4 percent of the production of cathode cop-
per from smelters.

Zinc
Zinc, which is another important metal for Boliden, is
characterised by its high resistance to corrosion and is
not affected by air at normal temperatures. The metal
is consequently often used to protect steel from cor-
roding, primarily through galvanizing. Zinc is mainly

mined in China, Australia, Peru, Canada, Europe and
the USA. Sweden is, after Ireland, Europe’s largest
producer of zinc concentrate and currently accounts
for 1.8 percent of the world’s total mine production of
zinc. Boliden is also one of the world’s largest recy-
clers of zinc, which it recovers by processing slag and
metal ash and zinc-rich steelmaking dust.

Lead
Lead is easy to reuse and is hence recycled in greater
quantities than copper. Scrap processing and recycling
currently accounts for approximately 50 percent of the
world’s total lead production. Lead batteries account
for 75 percent of the world’s total lead consumption.
Major mine producers of lead include Australia,
China, the USA, and Peru. The largest metal produc-
ers are China, the USA, Japan and Germany.

Gold
Gold is both found in Boliden’s complex ores and, at
Rönnskär, extracted from electronic scrap, amongst
other things. Valuables, ornaments and jewellery are
by far the leading spheres of use, but its use in pro-
ducing electrical contacts and connectors in the tele-
coms technology and electronics industries is increas-
ing. The significance of gold as an investment has
declined in the longer term. South Africa is one of the
major gold producing countries and accounts for
almost one fifth of all gold mined in the world.

Copper
Western World - 2002 - Source: Brook Hunt

Construction industry  37%
Electrical/electronics industry  26%
Industrial machinery  15%
Transport  11%
Consumer products  11%

Zinc
Western World - 2002 - Source: Brook Hunt

Construction industry 51%
Transport 24%
Industrial machinery 6%
Consumer products 10%
Miscellaneous 9%
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Lead
Western World - 2002 - Source: Brook Hunt

Batteries    75%
Pigments and chemical products 9%
Rolled and extruded products    7%
Alloys         3%
Protective cable sheathing     2%
Miscellaneous     4%

Gold
Whole World - 2002 - Source: CRU

Jewellery 80%
Industrial products 3%
Dental products 8%
Investment products 9%

Silver
Whole World - 2002 - Source: CRU

Jewellery/silverware 33%
Photographic products 25%
Electrical/electronics industry 17%
Soldering/brazing alloys  5%
Miscellaneous 20%

Silver
Silver is also present in Boliden’s complex ores. One of
the largest uses for silver is in photographic film. This
precious metal and its compounds also have a wide
range of industrial uses, e.g. in electrical conductors
and various types of advanced electrical equipment,
and in the manufacture of jewellery and for artistic
purposes. The world’s largest silver producers are
Mexico, Peru, Australia and Canada.

The laboratory at Rönnskär analyses the purity of the gold.
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The market for the base metals, copper, zinc and
lead, has been characterised over the past two years
by surpluses and falling prices. Demand and price
levels have, above all, been affected by the slow-down
in industrial production.

Several factors determine the price of base metals, the
most important being changes in supply and demand.
Investment fund activities also have a major effect on
prices.

Copper, zinc and lead prices are set through an
auction process on the London Metal Exchange,
LME, which is a market with extremely liquid con-
tracts. Developments in the global economy have a
major effect on metal prices. It is assumed that all
contracts on the LME can result in deliveries, and
LME approved warehouses have been established all
over the world to handle this process. All flows – in
or out of the LME warehouses – reflect fluctuations
in supply and demand for the metals in question, and
changes in stocks often affect the price. Approximate-
ly 65 percent of the trading on the LME can be
traced to investment funds, banks and other players
outside the industry, with producers accounting for 
35 percent.

The revenues of mining operations are determined
by the LME price, less deductions for treatment and
refining charges and adjusted for quality and metal
content. Treatment and refining charges are negotiated
annually by the major mining and smelting players.

Gold and silver are traded on the London Bullion
Market Association (LBMA), which is the precious
metals’ equivalent of the LME.

Copper
The price of copper has fallen in real terms by just
over 2 percent annually since 1955. The last few years
have been characterised by over-production, stockpil-
ing and low prices. This has resulted in a reduction in
the levels of capacity utilization by both smelters and

mines, and the level is currently estimated at approxi-
mately 85 percent. Chile has strengthened its leading
position with regard to the mine production of copper
in recent years, but Indonesia and Australia have also
substantially increased their mine production.

Western Europe is nowadays a net importer of
copper concentrate for its smelters, primarily from
Chile and Indonesia. The production of cathode cop-
per at smelters is often linked to the massive semi-
fabricated products markets in the industrialised
countries of western Europe, Asia and North America.
Chile is also a major exporter of cathode copper,
which has a significant influence on the European
market. The largest growth seen in any region with
regard both to the consumption and production of
cathode copper can be seen in Asia, and in countries
such as China and South Korea in particular.

The average annual increases in the production of
copper concentrate (mines) and cathode copper
(smelters) worldwide were 3.4 percent and 3.2 per-
cent, respectively, during the period from 1996 to
2002. This growth is, however, expected to decline
over the next five-year period due to the current sur-
plus capacity. Global copper consumption increased
by an average of 2.8 percent per annum between 1996
and 2002. This rate of growth is expected to be sus-
tained over the next five years, primarily as a result of
the strong increase in industrial production in China,
Mexico and South Korea.

The Metals Market
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Zinc
The zinc market is not dominated by a few large
companies in the same way as the copper market. The
price of zinc has been relatively stable in real terms
for many years now, but has fallen sharply over the
past two years. China, Australia and Canada are the
world’s largest zinc producing countries, with both
mine and smelter production, whilst Europe is a net
importer of concentrates for its smelters. The largest
zinc-consuming countries are the USA, Japan, China
and Germany.

There was an approximately 4 percent average annual
increase in the production of both zinc concentrate
and refined zinc during the period from 1996 to 2002,
but this growth rate is expected to decline in the next
five-year period. Growth in the consumption of zinc
has come to something of a halt in western Europe and
the USA as a result of the recession. Japan has experi-
enced negative growth as a result of the country’s eco-
nomic situation, but countries developing strongly in
Asia are reporting a growth in zinc consumption. In
China, India and Taiwan, it increased by 9 percent, 5
percent and 4 percent, respectively, during the period.

Lead
The price of lead has varied to a considerably greater
extent than copper and zinc prices over the past 20
years. Over the past two years, however, the price of
lead has remained at a relatively stable but low level
due to reduced demand and increased recycling.
Industrial countries now recycle over 90 percent of
lead batteries. The lead smelters are concentrated in
western Europe, North America and China. Together
they account for over 70 percent of total production.

Production by the world’s smelters has declined in
the past two years, with the exception of China. At

the same time, the consumption of lead has fallen
during the period as a result of falling levels of car
production in the West, which currently accounts for
85 percent of the world’s total lead consumption.
China is, however, reporting a growth in lead con-
sumption.

Gold and silver
The factors determining the gold price differ from
those that set base metal prices. Between 1996 and
1999, the price fell by a quarter, mainly as a result of
the central banks worldwide starting to dispose of their
gold reserves at the same time as investors began
investing in dollars, rather than in gold. The gold price
has remained consistently low over the past three years,
but returned to 1997 levels again in 2002. Gold has
once again begun to attract investors as the dollar has
weakened and global uncertainty has increased.

The silver price is more affected by actual supply and
demand than the gold price. The price of silver remain-
ed relatively stable in 2002 at around USD 4.5 per oz.
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The combination of increased demand and a need to
replenish raw materials stocks mean that the price of
copper will continue to rise moderately in 2003. A
moderately positive price trend is also predicted for
zinc. These assessments come from Richard Wilson,
metals analyst and MD of Brook Hunt, a British
company specializing in the analysis of the metals
industry and market.

The price of copper has fallen by 30 percent since
1997 and the price of zinc by 40 percent during the
same period. But according to Richard Wilson, the
worst should now be over. “I believe that the lowest
levels are behind us,” says Wilson.

The price of copper has risen during the first few
months of 2003 which, according to Richard Wilson,
is, however, mainly due to technical factors. “Great
buying interest on the part of several large investment
funds which have reduced their exposure to the stock
market in favour of commodities is a strong con-
tributing factor. Other factors also played a part, such
as the dollar’s weakness and strikes at Norilsk in Rus-
sia and elsewhere,” says Richard Wilson.

Reduced stocks
The price of copper was also positively affected by a
steady decline in exchange stocks. Copper stocks on
the London Metal Exchange, LME, fell to the lowest
level in a year. And it is precisely this stock reduction

that Richard Wilson believes will, in the long term,
lead to a significant and long term upswing in metal
prices – once consumption has picked up again. “I
believe that we may well see a substantially stronger
and faster upswing than most people expect, thanks
to a combination of rising end use demand and the
need to replenish pipeline stocks,” says Wilson.

Richard Wilson points out, however, that there are
obstacles en route to this position, one of which is the
effects on the oil price – and hence on growth in the
global economy – that the war in Iraq may have. A
rapid conclusion to the war could, however, pave the
way for a recovery during the latter half of 2003.

Chinese locomotive 
The real locomotive when it comes to production –
but first and foremost to consumption – of copper
and zinc during the next decade is China, where the
rapid infrastructural and industrial development has
consumed huge quantities of metals. Consumption of
zinc, which is used, among other things, to rustproof
steel, has risen by 5 percent per years over the last 10
years, for example. This rapid development in China
is expected to continue over the next few years –
which will have a positive effect on consumption of
both copper and zinc, believes Richard Wilson.

As far as copper consumption is concerned,
Richard Wilson predicts an increase of 5 percent
globally in 2003, whilst zinc consumption is expected
to increase by 3.6 percent globally. Taking the West in
isolation, however, a more modest growth rate of 3.7
percent for copper and 2.5 percent for zinc is expect-
ed. This increased consumption is expected to result
in the LME price of copper ending the year around 7
percent higher than the previous year with the zinc
price rising by 8 percent. Richard Wilson also pre-
dicts that the prospects for both markets will be con-
siderably brighter during 2004.

Richard Wilson, Metals Analyst

British Analyst Predicts 
Continued Upswing in Metal Prices 
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The base metals produced by Boliden, i.e. copper, zinc and lead, are traded on the London Metal
Exchange (LME). The price trends are monitored on computer screens by players world-wide.


