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I

n 2014, it is 110 years since Sam Eyde, Knut Tillberg and the Wallenberg
brothers met in Stockholm to form a company with the goal to become
a major industrial company with an international outlook. Over these
110 years, Elkem has contributed to many pioneering advances within
the metallurgical industry that have led to growth and progress for all
our stakeholders.
At the centenary in 2004, we commissioned Professor Knut Sogner to
write the history of Elkem, resulting in the comprehensive and intriguing
book «Skaperkraft» (Creative Power). The book describes a century of
initiative, determination and success, as well as disappointment and even
despair. In summary this is a story of a company with staying power and
a long-term commitment to technological development. Knut Sogner
adapted his book into a short English version in 2004 and we have asked
him to update it with a new chapter portraying the last ten years.
After being acquired by Orkla in 2005, selling off the aluminium and
power businesses and then being acquired by China International Bluestar
in 2011, Elkem has returned its main focus to the business areas that
started with the invention of the Söderberg electrode in 1917. With the
sustainable and innovative production of silicon for solar energy, siliconbased alloys and carbon products, we are looking to strengthen our
position in key markets as well as to expand in new parts of the world. As
Elkem turns another decade, I see great opportunities ahead, particularly
with silicon being a key element in renewable energy solutions.
Oslo, December 2014
Helge Aasen
CEO
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History of Elkem

E

lkem, one of Norway’s most ambitious industrial ventures, marked
its 110th anniversary on 2 January 2014. Its first eleven decades
have been successful and satisfying, but also at times both troubled
and terrible. Elkem began life as «The Norwegian Company for
Electrochemical Industry», and in the Twentieth Century it took centre
stage in many of the seminal developments in the Norwegian economy. To
a remarkable degree it made its own weather. It shaped developments and
helped create its own surroundings through its own acts of innovation,
through politics and through international operations. This generated both
growth and prosperity, as well as crisis and near-bankruptcy.
Elkem’s specialties during most of this period, electric smelting and
aluminium production, correspond with Norwegian industrial specialities,
and the development of Elkem is best understood as part of the larger
Norwegian development. Although a small country – with just above 5
million inhabitants in 2014, and about 2.5 million in 1904 – Norway’s
production of primary metals has become a national speciality, where
Elkem has played a pivotal role. Norway enjoyed many of the necessary
physical prerequisites. It had waterfalls that could produce huge amounts
of electricity. They were often located close to sheltered fjords where the
sea did not freeze in wintertime, and with harbours that could easily export
metals and import raw materials. Rich national deposits of minerals such

7

Elkem_2014.indd 7

24.11.14 13:41

c r e at i v e p ow e r

as iron, pyrites and quartzite were used, while commodities such as coal,
bauxite, nickel, chrome ores and manganese ores could be shipped in from
around the world by the Norwegian national fleet. Elkem was born in 1904
with the ambition of becoming the major industrial player in this arena.
Its trajectory was to first embark on new ventures (1910s), then to develop
and sell technology (1920s to 1970s), and finally to become itself a large
producer (1950s until today).
Elkem was inspired by the possibilities offered in Norway in electrochemicals, electrometallurgy and abundant hydro-electric power. It
became one of the select group of companies that succeeded in accomplishing «organisational capabilities» which became almost selfsustaining
and which has contributed towards its success throughout 110 years. In
the beginning Elkem was organised by the Norwegian bourgeoisie and
embodied a glowing sense of technological optimism. It was a fine example of a new kind of enterprise, based on the belief in marrying science
and industry. In 1906, a leading Elkem stockholder and member of the
board of directors in the 1910s, Peter Collett Solberg, said of the possibilities of electricity: «To me the intellectual interests are just as central as
the purely financial interests. …These days, those works of art which are
worth reading are far more often written with compass and ruler rather
than pen and ink.»
Elkem’s invention of the Söderberg electrode in 1918 – a radical technical
achievement – was its springboard to success. This technique allowed for
non-stop continuous smelting at high temperatures (above 2000 degrees
Celsius). It could be applied to a wide variety of metals, including iron
and silicon, and furnaces have gradually come to be built around this
principle. In 1921 the Söderberg technique became the lifeline for Elkem,
which as an overstretched venture company sailed close to bankruptcy.
Elkem was dramatically scaled down, from being one of Norway’s most
ambitious industrial ventures to being a seller of knowledge. What it sold
was Söderberg systems – bundles of techniques centred on electrodes for
electric smelting and anodes for smelting aluminium. This provided for
Elkem’s main income from the early 1920s and until almost 1960. From
1945 Elkem developed the pre-war patent business into a blossoming
engineering venture for electric smelting, selling more than 400 furnaces
all over the world. On the platform built from this engineering venture,
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Elkem gradually became a major producer in its own right, producing
aluminium, ferroalloys and silicon metals around the world, and in 1981
its leading status was confirmed with the purchase of Union Carbide’s
ferroalloy business.
Elkem is currently concentrating on silicon, being a world-leading
producer of silicon as such, solar cell silicon, special alloys for the foundry
industry, carbon (for production purposes) as well as microsilica, a finegrain dust material with several uses. Elkem employs about 2100 people,
and has more than 12 wholly or part-owned production plants in Europe,
Asia, North America and South America. Since 2011 Elkem has been solely
owned by China National Bluestar. In the five years prior to 2011, Elkem’s
previous owner, Orkla, radically changed Elkem by swapping its 50% share
in the two aluminium plants to obtain 100% ownership in the Swedish
metal processing company Sapa. Elkem’s power production business was
sold as well, thereby reducing the company substantially.
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Sam Eyde organised the establishment of Elkem
in 1904 and was Chief Executive Officer until 1916.
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The birth of a large company
and the invention of
the Söderberg electrode

O

n 2 January 1904, four men met in Stockholm, Sweden, to
found Elkem. All were influential figures in their own right.
The driving force – the entrepreneur, so to speak – was Sam
Eyde, a Norwegian engineer and head of an enterprise that
specialised in planning large infrastructure projects. Eyde was born into
what had been, until the Great Depression of the 1870s, one of Norway’s
wealthiest ship-owning families. Capital in 1904 was provided by the
Wallenberg brothers, Knut Agathon and Marcus. Knut A. Wallenberg was
the head of one of Scandinavia’s richest banks, Stockholms Enskilda Bank,
a position which the younger Marcus eventually inherited. The fourth
man was the Swedish politician and investor Knut Tillberg, Eyde’s original
partner and a friend of the Wallenbergs.
They met to form a company that could handle the single most important
Scandinavian industrial venture at the time; the Birkeland-Eyde process to
make synthetic fertilisers containing nitrogen. Elkem was founded in early
1904 as the vehicle for taking forward the invention of Professor Kristian
Birkeland and testing it in a pilot plant. At the end of 1905, when Elkem’s
job was successfully done, Norsk Hydro was founded as the vehicle for
starting production. However, behind the creation of Elkem in 1904 lay
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Eyde and his engineering office in 1901. Eyde was a pioneer in Norway in
setting up engineering teams to solve complex technical challenges. He
began with infrastructure projects such as building railway-stations, but
saw even greater possibilities in new science-based industries.
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a second intention. This was apparent from the company’s full name, Det
Norske Aktieselskab for elektro-kemisk Industri (The Norwegian jointstock company for electrochemical industry), «Elektrokemisk» for short
and Elkem since 1969. As well as making the Norsk Hydro venture viable,
Elkem was to create new companies; it was to be a venture company in
an era of industrial change. Since 1814 Norway and Sweden had been
twin kingdoms, and both the Wallenberg brothers and Knut Tillberg
had previously been very active in Norway. They financed a variety of
ventures, purchased rights to waterfalls and sought to exploit the many
opportunities provided by the times. Stockholms Enskilda Bank and the
Wallenberg brothers were the main financial players behind the industrial
transformation in the Norwegian- Swedish area at the time. They were
central in the establishment of large companies like ASEA (ABB), Orkla
and Atlas Copco – not to mention Elkem and Norsk Hydro. The two
decades before and after the year 1900 are often called «the second
industrial revolution» in the economic historic literature. The period
was characterised by the emergence of new technologies (telephones,
cars, synthetic fertilizers, primary aluminium etc.), by large sciencebased industrial enterprises, by economic growth and by social change
(the organised Labour movement). In both Norway and Sweden, new
technologies to exploit abundant natural resources became the focal point.
Several applications based on the understanding of electricity – for making
artificial light, electric motors and creating chemical and metallurgical
processes – won close attention from inventors, engineers and speculators.
The creation of Elkem, drawing on the knowledge, wealth and personal
contacts of its four resourceful founders, was one way to bring to fruition
– and institutionalise – a multitude of electrical-industrial experimental
activities in the Norwegian-Swedish kingdom.
Sam Eyde was the inspirational driving force behind Elkem. He was
himself somewhat of a newcomer to the Norwegian society, returning home
in 1898 after having studied and worked in Germany for several years .
Active, charming and sociable, Eyde had no problem building relations, and
he befriended several prominent figures in the upper echelons of German
society, such as Werner von Siemens. After completing his engineering
studies in 1891, he continued to work as a construction engineer – and
entrepreneur – with increasing success. His return to Norway, at the height
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of an economic boom, was a triumph; he won several competitions for
major construction contracts, notably railway stations. When crisis hit the
Norwegian economy in 1899, Eyde, who came back to Norway to work for
others, began to buy out investors with financial difficulties, cherrypicking
at bargain prices. He teamed up with Tillberg to buy waterfalls (Rjukan was
the most important, and was later used by Norsk Hydro), to collaborate
with Professor Kristian Birkeland about how to achieve an industrial
process using electricity to provide nitrogen fertiliser, and to start Elkem.
Eyde took control of Elkem in 1911, and for six intensive years he
steered the company undertaking very ambitious tasks. Elkem had lost
momentum after Norsk Hydro was established in 1905. It lost the rights
to the Birkeland-Eyde process as well as to two large waterfalls which went
to Norsk Hydro. Apart from owning the rights to a medium-sized waterfall
close to Arendal in southern Norway (Eyde’s home town),
Elkem was almost an empty company. As head of a group of investors,
Eyde bought Elkem from the Wallenberg brothers and Knut Tillberg. The
transaction reflected the growing division between the former partners,
and it was also a response to profound political changes in the period after
Elkem’s inception. The Swedish-Norwegian union was abolished in 1905,
and Norway became an independent country for the first time in more
than 500 years. To enact new laws for utilising its rich resources became
one if the first steps for the new nation. The «concession laws» placed
restrictions on the ownership of waterfalls and mineral deposits, making
private transactions dependent on Government concessions, and imposing
strict rules on foreign ownership. The laws were a direct consequence of
rapid industrialisation. The establishment in 1905 – when the Union was
dissolved – of Norsk Hydro, with Swedish capital and foreign shareholding,
and the decision to utilise the Rjukan waterfall, were very important in the
context of a political process characterised by deep national sentiment in
the Norwegian Parliament.
During the 1910s Elkem became involved in an increasing number of
projects, and built a series of companies: Arendals Fossekompani was an
electricity provider; Arendals Smelteverk produced silicon-carbide, with
German methods and capital – its current owner is Saint Gobain; DNN, also
located in Arendal, produced aluminium with French methods and capital;
Bjølvefossen produced calcium carbide, but was intended as a vehicle for a

← Professor Kristian Birkeland
(right) leading Elkem’s experiments that led to the famous
Birkeland-Eyde method for
making synthetic fertilizer.
Birkeland was an internationally famous physicist employed
by the University of Oslo.
The man on the left is most
probably Eivind Bødtker-Næss,
one of Eyde’s employees and
chairman of Elkem’s board of
directors from 1921 to 1946.

15

Elkem_2014.indd 15

24.11.14 13:41

c r e at i v e p ow e r

Two Knuts. Knut Tillberg stands in front, while Knut
A. Wallenberg is behind wearing white clothes as is
his Norwegian-born wife Alice. Along with Marcus
Wallenberg, Knut A. Wallenberg and Knut Tillberg were
Sam Eyde’s original partners in founding Elkem. The
Wallenberg brothers led Stockholms Enskilda Bank,
while Tillberg was an investor and Swedish politician.
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Sightseeing alongside the Nidelven and the Bøylefossen waterfall near Arendal in 1912. The electricity
produced from Bøylefossen was the basis of several
new companies set up by Elkem in the 1910s.

17

Elkem_2014.indd 17

24.11.14 13:41

c r e at i v e p ow e r

From the early experiments
with the Söderberg electrode.
Note the light between the
tip of the electrode and the
smelting bath below. The reaction between the electricity in
the electrode and the smelting
bath produces an electric arc,
increasing the temperature to
over 2000 degrees Celsius.
→

range of processes leading to the fertilizer ammonium sulphate; and Titan
Co. manufactured a white pigment, titanium dioxide. Titan Co. represented
Elkem’s second important technological achievement, after the BirkelandEyde process. The process of isolating the titanium-white compound
found in some iron ore deposits was later sold to National Lead (now
N.L. Industries). It has been used worldwide, and has been the significant
colouring agent in white paint ever since. Titan Co. was established in
1916 with Elkem as a major owner, and in 1920 Titan Co. and National
Lead concluded an agreement to divide markets and share technology
worldwide. Later in the 1920s National Lead bought Titan Co. outright,
securing the superior process for itself and pursuing the development of
this Norwegian invention into a globally important technique.
Titan Co. and these other relatively successful companies were partly
sold by Elkem to raise capital. Thus ended a broad expansion effort –
also into international trade – that led the company to near-bankruptcy
in 1921. In 1919 Elkem was one of the largest Norwegian companies in
terms of share capital. Its head office employed around 200 people, and
it had interests in 51 enterprises, ranging from the companies mentioned
above to some very small concerns. Elkem had over-extended itself. Its
efforts were spread over too many commercial ventures, and it was badly
exposed to the severe cyclical downturn after the end of the Great War.
Nevertheless, some of Elkem’s activities had long-term viability, and Titan
Co. represented a thorough, practical and deeply scientific venture into
metallurgical processes. Elkem established a fully-fledged research facility
from 1915, and in 1917 it purchased BASF’s old research factory in
Kristiansand at the southern tip of Norway in order to conduct its own
electrometallurgical research. In the Kristiansand plant Elkem achieved its
third important technical breakthrough, the Söderberg electrode, which
became the basis of the company over several decades.
The Söderberg electrode was a new idea, and it soon came to be
recognised as a generic approach to electric smelting. The idea came
from Carl Wilhelm Söderberg, an engineer whose Swedish parents settled
in Norway when Carl was a small child. Söderberg wanted to create a
«selfbaking, continuous electrode», an approach that would decrease the
costs of electrodes and would enable non-stop, continuous production.
The electrode is the medium by which electricity is introduced to
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electrothermic metallurgical processes. The traditional method of smelting
metals and minerals involved baths of raw material and carbon-containing
material (such as charcoal or coke); heat liberated the primary metals from
raw materials, and the freed metals were purified when carbon reacted
with the oxygen attached to the metals to form CO2. Such processes are
called «reduction» processes and have CO2 as a by-product. Introducing
a carbon-rich electrode above such smelting baths created extra heat,
because when electricity was introduced into the electrode, an electric
arc was created between the end of the electrode and the smelting bath.
This vastly increased the temperature and changed the atmosphere of the
smelting process. These electrodes were made of carbon-rich material, and
because of this were additional sources of carbon for the metalpurifying
process. The electrode had to be pre-baked into a hard form in order to be
able to conduct electricity.
Pre-baked electrodes, however, had a limited life in the furnaces, which
had to be stopped and cooled every time a new electrode was needed.
There was an obvious attraction in Söderberg’s conception: an electrode
that was continuous because you could fill in unbaked carbon material on
the top of a casing, while the heat from the smelting process melted away

In 1913 Elkem bought the
Bjølvefossen power company
in Ålvik, Hardanger with the intention of building a facility to
produce the fertilizer ammonium sulphate. The industrial
part of this scheme never got
further than a calcium carbide
plant, but the waterpipe for
the power station is among
the steepest in the world and
has a fall measuring around
880 meters.
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The man on the right is Albert Einstein, visiting his friend Professor
Victor Goldschmidt in Oslo. Mineralogist Goldschmidt was a consultant
for Elkem and was very active in several research projects conducted
between 1916 and 1921. He was instrumental in steering Elkem’s search
for new minerals for aluminium.
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the hard lower part. Thus the electrode could be continuously lowered
towards the smelting bath as its electricity-conducting end was eaten
away by the release of carbons into the smelting process. This was the
idea behind a continuous, self-baking electrode, and the principle came
to conquer the world from the 1920s. It remains the dominant method of
electric smelting even today.
The idea was not unique, as Elkem subsequently discovered; other
companies had tried in vain to achieve the same effect. But it was highly
inspirational. It was an idea to reflect on while pursuing other kinds of
research. This is partly the reason why Elkem succeeded. Söderberg first
formulated the idea while working in a small, experimental iron-smelting
plant in Southern Norway, before he joined Elkem. A number of small
electric-smelting ventures existed in Norway at the time as part of a broad
national effort to marry the country’s rich iron deposits with a potent
new tool, electricity for smelting. Söderberg was hired because of Elkem’s
interest in finding methods for electric smelting of iron. During the 1910s
the company’s research went in several directions, but four branches were
more important than others: electrical methods for iron-smelting; the
titanium methods mentioned above; methods to make synthetic fertiliser;

“Casings with inner ribs”.
It was the construction of
inner ribs that enabled the
“soft” electrode stay in its
casing and made the
Söderberg principle work.
Combined with the clever
composition of the electrode
paste it was a key reason for
Elkem’s success with the
Söderberg system.
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and new raw material for aluminium oxide. Söderberg’s idea was not yet
central in the official company strategy.
Elkem succeeded above all with the Söderberg electrode because of the
company’s high ambitions and its general seriousness. Elkem’s research was
conducted by a well-educated group of engineers, including some with
doctoral qualifications, and part of its research was done in collaboration
with professors at the Universities. The scope of these efforts proved to be

Filling the casing. While
the baked underside of the
electrode burnt away, new
electrode paste was added
from above. In this way the
electrode was continuous.
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Titan Co. was established in 1916 as a separate company on the basis of Elkem’s invention
of a process to isolate a white pigment (titanium dioxide) from titianium-rich iron ore
found in Norway. This proved to be a superior white-colouring agent in white paint. After
concluding a worldwide agreement with National Lead (NL Industries) on market-separation and technology-sharing, Titan Co. was later bought by National Lead.
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As a major marketing initiative,
Elkem invited three international metallurgical experts
to evaluate the Söderberg
electrode. Pictured here on
August 17th 1919, from left to
right: Mr. Frisak (Elkem, engineer), Mrs. Söderberg, Carl
Wilhelm Söderberg (Elkem,
engineer), Dr. Mathias Sem
(Elkem, engineer), Professor
Joseph W. Richards (expert
group, Lehigh University,
USA), Mr. Gill (engineer,
Elkem), O.W. Lund, Ms. Nilsen,
Einar Lund (engineer, Elkem),
Mrs. Arnet, Fredrik Arnet (engineer, Elkem). The only senior
Elkem engineer absent on the
occasion was Jens Westly.

too wide for each project to succeed, and this is not particularly surprising.
Yet the over-all success-rate was, in retrospect, astonishing. It reflects the
fact that Elkem was more than a company, and held a special position in
national research networks. The Birkeland-Eyde breakthrough occurred
outside Elkem and was the reason why Elkem was created; the process for
finding titanium-white was a focussed long-term project (lasting around
ten years) that started outside Elkem and became one of the sources of
Elkem’s revitalisation in 1911. The Söderberg breakthrough was rooted in
activities undertaken before Söderberg joined Elkem. For all that, it is best
understood as the consequence of the systematic and team-based research
efforts which Elkem initiated and which gained momentum from 1915.
The Söderberg electrode breakthrough may be explained as follows.
Söderberg formulated the original idea, but his own experiments in the
1910s had not been successful. Another young engineer, Dr. Mathias Sem,
was inspired by Söderberg’s idea and kept it alive through 1917, at a time when
Söderberg himself had become disillusioned. Sem persuaded the research
director, Dr. Gustav Jebsen, to allow them to continue to pursue the effort
alongside other research work. In 1918, in the course of experiments on a
process for zink, encouraging signs of a solution to the major problem of
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keeping the electrode in its casing emerged (in a partly unbaked condition
it was soft and tended to fall off the casing). A fourth engineer then entered
the scene – one who allegedly did not believe in Söderberg’s idea. Jens
Westly, arguably Elkem’s most experienced engineer, saw that the objective
could be realised and he reconstructed the casing. From then onwards the
target was clear. They had found a way to make Söderberg’s idea work.
The Söderberg breakthrough happened because of Elkem and the
Norwegian system of innovation in metallurgy. Several of Elkem’s engineers
had experience from other Norwegian companies and from different kinds
of metallurgical processes. They were brought together by Elkem and
introduced into a multitude of projects. Finding a solution to Söderberg’s
generic idea was the central component in this effort, but it was a generic
by-product that was in no way accidental, given the team’s large and
varied efforts and expertise in metallurgy. Elkem undertook some tasks in
collaboration with other companies; the zink project that paid for much
of the successful Söderberg effort was e.g. partly funded by Bremanger
Smelteverk. It could be argued that Elkem’s discovery of the Söderberg
electrode coincided with other efforts; but this would misinterpret what
actually happened. The efforts were on a large scale; they were connected
to the wider Norwegian search for new electrometallurgical processes, and
Elkem consciously adopted the role of a national coordinator. Given this
context, the Söderberg success was the product of systematic research.
Furthermore, it was an outcome of a social innovation of the time. Elkem
was a leading Norwegian example of an international trend of researchbased companies, with a regular staff and permanent equipment, operating
under commercial pressure to deliver results.
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The first aluminium cell for research using
the Söderberg principle. The picture is
from Fiskaa Verk, Elkem’s research plant
in Kristiansand, Norway.

28

Elkem_2014.indd 28

24.11.14 13:41

1904–2014 History of Elkem

The art of innovation

E

lkem’s research effort took place in a fundamentally Norwegian
electro-metallurgical environment, and one which was very
supportive. Yet their target was of international significance. Like
its successor Norsk Hydro, Elkem wanted to be a big international
company, and the range of its activities reflected this ambition. Elkem duly
succeeded in becoming an international company, but it soon became clear
that it did not have enough capital to remain on this level, and certainly not
to become a giant. In 1920 and the early part of 1921 – until the axe of the
general assembly fell in early summer – Elkem fought a losing battle to save
a range of activities other than the Söderberg electrode.
How Elkem could successfully exploit the Söderberg electrode was partly
due to the fact that they up to 1921 operated as a big and internationally
oriented company. One of its three top directors, Gustav Jebsen, spent the
best part of 1920 in the USA trying to capitalise on Elkem’s two inventions,
the Söderberg process and the titanium white process of its subsidiary Titan
Co. Jebsen held a doctorate from Zürich and was of wealthy Norwegian
stock, and operated confidently and capably in American industrial circles,
possibly aided by a certain European aristocratic air. Jebsen concluded
a deal with National Lead that shared technology between Titan Co.
and the American company, while dividing the world market between
them. He also turned down the opportunities to sell the US rights to the
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The first major commercial
breakthrough for the Söderberg electrode was the 1920
contract for the installation
of the world’s largest furnace
electrode for calcium carbide
at Knapsack, Cologne,
Germany. →

Söderberg electrode to companies like Union Carbide, who were able to
see for themselves how well it worked when Elkem set it up at Southern
Manganese in Alabama. Reflecting on the commercial possibilities of
various metallurgical processes arising from the Söderberg principle – it
worked in ferrosilicon, ferromanganese and pig iron – Jebsen thought it
would be wrong to sell rights until this process as well as possible others
had been developed further. Jebsen was also focussed on the possibility
of applying the Söderberg principle to aluminium.			
In his letters home, Jebsen argued that Elektrokemisk should not sell
outright but should seek new collaborative ventures by licensing out the
Söderberg techniques to other metallurgical companies: «The question is
very difficult and my attitude to it will depend very much on whether we
can find a suitable arrangement to benefit from the income generated by
future developments.» Elkem wanted to accomplish such an arrangement
through their contracts. They licensed out the right to use the Söderberg
system, but established Elkem’s right to any improvement the licensee
made. At the same time they also gave the licensee the right to use the
most up-to-date version of a continuously improving Söderberg system.
Elektrokemisk actively sought «systems of innovations», which through
collaboration would encourage constant international technological
exchange, as well as providing Elkem with income proportionate to the
partners’ Söderberg-based production.
Right from the start, in 1920, the Söderberg system for electric smelting
sold well internationally. This reflected Elkem’s accurate assessment of its
international relevance, as well as its ability to make the invention known in
the right circles. By 1926, 66 plants world-wide had installed 164 furnaces
with Söderberg electrodes. The system’s first commercial breakthrough
came in 1920 with the carbide installation of Aktiengesellschaft für
Stickstoffdünger in Knapsack, Cologne. Improvements by this company,
particularly in the electricity supply to the electrode, proved very important
for Elkem’s continued sale of the system. Elkem sold all over the world,
and dispatched engineers to build, start, operate and maintain furnaces. It
thus gained access to the international metallurgical industry, and brought
valuable inputs home to its headquarters in Oslo and its research plant in
Kristiansand. Elkem’s competence grew and the Söderberg electrode was
able to offer even greater benefits to customers. Through a combination of
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major inputs from companies like Knapsack and numerous smaller inputs
from around the world, Elkem was able to sell a Söderberg system that
came to be the established means of electric smelting of carbide and most
ferro alloys, and was a viable alternative in a number of other processes.
Although it operated in a fairly small niche, Elkem proved it had a future
as a knowledge-selling company. Nevertheless, income from international
sales remained limited set against the company’s early ambitions as well as
to its outstanding banks loans after a financial reorganisation in 1921.
The future was in aluminium. In the 1910s, Elkem had already
conducted research on Norwegian minerals in order to find an alternative
raw material to bauxite, and as a consequence the idea of transferring the
Söderberg principle to aluminium followed quickly through on the original
technical invention. When Gustav Jebsen visited USA in 1920 he discussed

The effort to market
the Söderberg electrode in
the 1920s included expensive
brochure material.
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The ferrosilicon furnace constructed by Elkem for Fiskaa
Verk in 1937 was the first major
in-house furnace to expand
Elkem’s own production of
metals.

a number of proposals with Alcoa’s legendary leader Arthur Vining Davis.
In 1924 Elkem’s leader Willy Eger (effective from 1921; Sam Eyde left the
company in 1916) forged a lasting relationship with Alcoa by inviting the
American giant to take 55% of Elkem’s stock, while Elkem’s debt was at
the same time refinanced by a loan from Alcoa. Alcoa had already invested
in Norwegian companies in order to get access to waterfalls for electricity
production, and it was clearly interested in examining the potential of the
Söderberg principle for aluminium production. Aluminium was made
with electrolytic processes using cathodes and anodes, not electrodes;
the transfer of the Söderberg system to aluminium entailed a profound
reconstruction. In 1926, after more than five years of experimentation,
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In the early 1930s the French company Pechiney (Alais, Froges et Camargue)
designed new aluminium furnaces with the Söderberg principle. This marked
the technical breakthrough for the large-scale use of Söderberg in aluminium
and was the platform for the major expansion of the European aluminium
industry in the inter-war period. Elkem marketed the anode part of this system.
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Elkem found new techniques that vastly improved its Söderberg system
for aluminium, and as a result production facilities according to Elkem’s
construction were built by companies in France, Spain and USA. Alcoa,
however, met with little success trying the Söderberg system for aluminium,
and Elkem was disappointed with the American company’s lack of effort.
It was no consolation that Alcoa in the early 1930s acknowledged that
access to the Söderberg system helped improve its own techniques with
pre-baked anodes.
The breakthrough in aluminium came in the early 1930s through the
French company Pechiney (at the time called Alais, Froges et Camargue).
Pechiney constructed a new aluminium furnace with the use of the Söderberg
principle, and it was left to Elkem to commercialise the anode part of the
procedure. This was a requirement of Elkem’s contract with its licensees,
but nevertheless Pechiney’s achievement was significant and its subsequent
behaviour towards Elkem was very dignified. Of course, the collaborative
spirit may have owed something to the background presence of mighty
Alcoa, both as a threat behind Elkem’s legal right to the innovation and
as an opportunity to find a bigger market for Pechiney’s new production
system. Pechiney and Elkem became promoters of the Söderberg system
in aluminium from 1932, and the growth of the European aluminium
industry from the mid-1930s was very much based on this technological
platform. The expansion occurred to a large degree in Germany - and it
turned out to be a preparation for World War II. Aluminium came into
wider use, but one product that generated an increasing demand was the
airplane.
The breakthrough of aluminium meant a bonanza for Elkem, and
from 1935 the company was once more mainly Norwegian owned. As
Elkem became more self-assured and developed a growing business, its
relationship with Alcoa soured. Alcoa had been beneficial to Elkem in the
1920s, when it provided financial stability. But Alcoa lost interest in the
Söderberg system in the 1930s; its understanding of the system had been
fixed prior to Pechiney’s advance. The American market was effectively
closed to Elkem; Alcoa through its monopoly was its only potential
customer in the inter-war period. Alcoa also changed its policy towards
Europe after the company divided into an American (Alcoa) and Canadian
(Alcan) component in 1928. The company’s stake in Elkem was assigned to
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Gustav Jebsen, director of Elkem
between 1912 and 1921, and later
involved in Titan, also after it
became part of National Lead
(NL Industries). Jebsen supervised Elkem’s main research
activities in the 1910s, and he
was directly involved in the Titan
research, especially before it
became part of Elkem in 1912.

the new Canadian company Alcan. Elkem was benefiting from new business
generated by its improved system and from a general cyclical upturn in
the economy, and in early 1935 a Norwegian consortium, working closely
with Elkem-leader Willy Eger, acquired Alcan’s shares in the company. As
part of this deal, Elkem had to guarantee that the Söderberg system would
be limited to the members of the Aluminium Alliance, the producers’
international cartel. The Aluminium Alliance approved the transaction.
The late 1930s were prosperous for Elkem. The aluminium capacity in
Europe grew rapidly, and production was mostly based on the Söderberg
system. When World War II broke out, the United States government
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challenged Alcoa’s production monopoly. This enabled Reynolds Metal
Corporation and other newcomers to start the production of aluminium,
of which several used the Söderberg system. Alcoa did not. Elkem’s new
American business was taken care of by Georg Hagerup-Larssen, who
later (in 1959) became CEO. Hagerup-Larssen was a colourful, outgoing
engineer with a thorough understanding of the technical aspects of
aluminium production. He was sent on a «wild» mission to USA after
Germany occupied Norway in 1940. With the explicit aim of raising new
business in North America, he fled through Sweden and the Soviet Union
to Japan. There he was given money that licensee Mitsui owed Elkem; this
was before Pearl Harbour. He finally landed in San Francisco after 62 days
of travelling:
«I stood there without any plan or programme, but with the authority
to do what the hell I wanted and the money to do it with. An exciting,
but not at all uninteresting situation for a not yet too old engineer! One
could say that chance served me well. I sat in the hotel in San Francisco
and read a newspaper when my eyes fell on a note stating that Reynolds
Metal Corporation was starting production of aluminium. I was told that
the company had offices in New York. I went there. In New York I learned
that the company leadership was holding a meeting in Shoreham Hotel in
Washington. I went there and checked in at Shoreham. This happened at
the same time as the Reynolds board was still meeting and had just decided
to start production of aluminium with prebaked anodes. At this meeting
was the leader of Reynolds’ aluminium strategy, a Mr. Horsfield. I sent him
a card that explained that I had to talk to him at once. He came out to meet
me, I presented the drawings of our newest aluminium anode, and I was
immediately summoned into the board meeting where I could personally
explain our constructions. The matter was concluded by the company’s
president, old R.S. Reynolds himself, with the following line: ‘I bet on you,
young man!’»
Hagerup-Larssen’s story is an account of how far initiative and charm
can get you, and it underplays both the actual preparation for his trip and
Elkem’s use of good connections in New York. Elkem’s CEO knew a number
of important business people in New York, including Arthur Vining Davis
and Elkem’s old director Gustav Jebsen. Elkem’s contract with Alcoa had
to be renegotiated before Elkem and Reynolds could sign a contract. Little
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Conrad Wilhelm (”Willy”) Eger,
Director from 1910 to 1921, CEO
from 1921 to 1951, chairman of
the board from 1952 to 1959.
Eger experienced first hand
Elkem’s ups and downs, and
played an important role in guiding the company back to centre
stage in the Norwegian economy
after World War II.

more was gained in the USA during the war, as the American government
put Arthur Vining Davis in charge of the new government-run aluminium
plants raised to meet wartime requirements. Davis preferred the prebaked
methods applied by Alcoa. But a large portion of the increased production
in Canada was from Söderberg plants. All in all Elkem earned a healthy
sum from licence fees in North America during World War II.
World War II proved a major breakthrough for the Söderberg system in
aluminium, and post-war developments pursued this success to a certain
extent. New plants were built with the Söderberg system, and Pechiney
again made improvements – they introduced vertical spikes to bring the
electricity supply to the anode. Elkem conducted major research to develop
Pechiney’s ideas and to prove scientifically that it did indeed outperform
the old system. From 1951 Elkem was able to sell a new and improved
version of a globally competitive aluminium smelting system. This
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time round its own research department, vastly expanded since the late
1930s, was very much engaged in the system. Yet there was resistance to
Elkem’s technology. Alcoa did not believe in it. The American government
considered that Elkem’s patent system, which conferred on Elkem the
rights to improvements made by licensees, violated the anti-trust law,
since Elkem had a monopoly of the Söderberg system. In the aluminium
industry people spoke of the «continuous patent» for the «continuous
production system», implying that Elkem’s practice was unfair. When
Elkem’s patent system was stymied in the US, European companies also
became reluctant to continue with the old contracts. But all this concerned
the long-term future. Meanwhile, Elkem had patented the improvements
made after World War II and thereby extended patentbased income from
the Söderberg system up to the late 1960s.
Overall, Elkem’s fortunes were improving. It gradually extended its
technical competence and amassed greater financial resources. In the 1950s
large scale production based on the Söderberg anode gave solid revenues
that opened many possibilities. One new path was obvious: immediately
after World War II, an Engineering Division was established to sell furnaces
for electric smelting. Unlike the aluminium system, the patents of smelting
operations were not continuous, but Elkem had accumulated knowledge
and expertise that could be used in order to sell furnaces - and indeed
entire plants. From the mid-1950s this became a blossoming business. Yet
questions remained about the future. Both the new engineering business
and the aluminium patents derived from the invention and international
exploitation of the Söderberg principle. In the mid-1950s Elkem had
money to invest, and its response was to begin to produce metals itself. To
understand why, we have to return to World War II and to examine anew
developments in wartime.
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National production for the
international market

D

uring the inter-war period, Elkem’s key assets were technical
knowledge and the exploitation of the Söderberg principle. After
World War II and up to the 1970s, Elkem’s exceptional growth
and development were based on its national position and its role
in the reconstruction of the Norwegian industrial economy. One could
argue that a sophisticated strategy to pursue international innovation was
replaced by one to utilise national networks. This new strategy was just as
sophisticated as its predecessor, at least until the early 1970s.
From 1921, Elkem’s CEO was Willy Eger, who had joined the company
as a director eleven years earlier, at the age of 30. As the scion of a wealthy
family, he represented the progressive bourgeoisie that sought to create
a strong Norwegian industry in the 1910s. Elkem’s effort was a national
effort; Elkem’s failure was the failure of the national bourgeoisie. It reflected
how badly Norway’s export-oriented economy fared in the inter-war period.
In Norway, fortunes have traditionally been accumulated through export
activity rather than in the confines of the national economy. The economy
has been very vulnerable to international crises. Had investment capital
been readily available, Elkem’s knowledge and the abundance of waterfalls
suitable for hydroelectric power could have allowed Norway to become
a leading international producer of aluminium in the inter-war period.
Instead, the know-how and technology which Elkem controlled were used

← Labour politician Erik
Brofoss inspecting aluminium
at Elkem’s Mosjøen plant.
Brofoss was at various times
Minister of Finance, Minister
of Trade and Governor of
Norges Bank. In each case he
sought to expand Norwegian
industry. Due to the collaboration between the Norwegian
government and Alcan, Brofoss also became a member of
the board of Alcan.
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Alf Monrad-Aas, Elkem’s CEO
from 1951 to 1959, at the site of
the Mosjøen plant around 1956.
Monrad-Aas joined Elkem in 1912,
and was a loyal deputy to Eger
before himself becoming CEO.
From 1959 until his death in 1964
at age 77 he was chairman of the
board at Elkem. As the picture
suggests, Monrad-Aas loved
France and he had many European contacts during his many
years in Elkem’s international
operation.

abroad. Eger’s actions towards Alcoa in this period reflected his national
sentiments, and he was engaged in the opportunities which research and
development could provide Elkem. In conversation with the leadership
of Alcan just after World War II, he affirmed his belief that Elkem could
succeed even without a large research staff and (also) without large plants:
«I said that we … did not need huge Research Works». Elkem used its
international network to provide new knowledge.
Eger was a chief architect of the new political economy of Norway after
World War II. He often came across as distant and upper-class, but he
was a genuine democrat who believed in pragmatic strategies for creating
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The large pig iron furnace
Elkem sold to Norsk Jernverk,
the state-owned iron and steel
company set up in 1955.

national wealth. Eger was a pioneer in the type of government-business
collaboration that greatly influenced developments after 1945. During
the First World War, national programmes were developed in order to
counteract material shortages, and in the early 1920s Elkem took this idea
forward when it persuaded the state to become involved in the production
of pig iron. The state, Elkem and Christiania Spigerverk, an iron and steel
company, collaborated to develop a new pig iron furnace that used the
Söderberg approach. Christiania Spigerverk’s furthering of the development
work then led to the creation of the «Tysland-Hole» pig iron furnace in the
late 1930s. This was a solid and reliable furnace that grew out of national
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In December 1962 Elkem and Alcoa concluded the deal that
replaced Alusuisse as Elkem’s foreign partner in Norwegian
aluminium production. From left to right: Krome George (chief
accountant and later CEO, Alcoa), Georg Hagerup-Larssen
(Elkem CEO, 1959-1971), John Mitchell (Vice President, Alcoa),
Dag Schartum (lawyer and later Legal Director, Elkem) and Erik
Lie (Finance Director, Elkem)
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industrial planning. It used the Söderberg principle for electric smelting
of iron ore; and it fell to Elkem to market it internationally. Alongside the
knowledge built on the Söderberg system patents, this furnace was the
foundation of Elkem’s new Engineering Division.
Eger took an active part in Norwegian resistance during World War II
and worked to encourage opposition to German occupation among the
industrial bourgeoisie. With this backgound, Eger played a key role in the
development of improved relations with the Labour movement during
and after the war. Former antagonists came to a common understanding
and forged a new partnership for economic wealth; both believed in the
importance of this kind of state industrial planning. This time round,
war-planning activities had important ramifications. Eger became a key
advisor to the Labour government that came to power in 1945. He took
part as a consultant in the decision to create a new state-owned, Söderberg
system aluminium plant and a new state-owned iron and steel works. Both
enterprises used Elkem technology; both were Elkem customers.
Elkem prospered in the new post-war political economy. Its
Engineering Division enjoyed remarkable success from the outset, and by
the mid-1950s it was a major international operation, selling Norwegian
technology worldwide. In the 1930s, it mainly sold pig iron furnaces.
Mitsui & Co of Japan and Fiat of Italy were important customers for early
versions; GVC Siderùrgica del Orinoco (Venezuela) and Rudnici I Zelezara
Skopje (Yugoslavia) were major customers for the larger versions of the
late 1950s and early 1960s. Elkem also sold furnaces for calcium carbide,
but the company gradually became a specialist in ferro alloy furnaces.
Elkem provided hundreds of furnaces for manganese alloys, ferrosilicon,
ferronickel and chromium alloys to customers all over the world: India,
South Africa, Brazil, Japan, Sweden, Spain, Egypt, Australia, Portugal,
Philippines, France, Iceland, West Germany, Indonesia, Iran, Colombia,
Switzerland, Zimbabwe, New Caledonia, Norway and the USA. Union
Carbide was almost conspicuous by its absence from the extensive list of
customers; it was a large producer of ferro alloys and calcium carbide and
had as early as 1920 considered purchasing the US rights to the Söderberg
principle. But there was business elsewhere: Between 1955 and 1975
Elkem’s Engineering Division grew both in size and in turnover, and earned
the company considerable profits.
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From the mid-1950s and well
into the 1980s the Engineering
Division developed and sold
furnaces all over the world.
Here is one specialty, a furnace
for calcium carbide, delivered
to British Oxygen Company’s
plant in Londonderry (Derry),
Northern Ireland.

Elkem’s path to large-scale production was gradual and reflected its
increasing profitability after 1945. The research plant in Kristiansand
had always produced a small line of ferro silicon, and this was expanded
during the early 1950s, when Marshall Plan activities earmarked Norway
as a provider of ferro silicon to the British steel industry. Elkem owned
pyrite deposits at Skorovas in central Norway. Pyrite is a complex mineral
containing sulphur, copper, zink, iron and minute quantities of other
minerals. With the backing of the Marshall Plan Administration (ECA) and
the Norwegian government, Elkem secured finance to develop Skorovas
as well as a market for the product. Elkem originally purchased this
property in 1913 in order to make ammonium sulphate, a fertilizer, but
nothing became of this plan. Due to lack of resources Elkem could not
utilise these deposits until after 1945, when the reconstruction of Western
Europe got underway. Both the expansion of the ferrosilicon works and
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the construction of the pyrite mine involved extensive and innovative
tax concessions by the state. The fact that such concessions were granted
was an indication of Elkem’s central role as a provider of ideas, methods
and processes for the creation of a new industrial society in Norway. A
new partnership blossomed. The Social Democratic government provided
electricity, loans, guarantees and tax concessions, while semi-state owned
companies like Norsk Hydro and private companies like Elkem showed
what could actually be done. The state’s industrial planning relied heavily
on the technological know-how of private industry, and on half a century
of history. It could be traced back to the establishment of Norsk Hydro and
Elkem and the birth of the idea of a highly industrialised Norway.
By the mid-1950s Elkem was ready to progress to the next stage: the
building of a large, state-of-the-art aluminium plant in Mosjøen in northern
Norway, again with huge tax concessions. The necessary financial muscle
was built up with the help of a healthy patent business in aluminium
and a strong engineering business in electric furnaces. In addition, the
Korean War boom enhanced the profitability of the pyrite mine and of
the smaller ferrosilicon furnaces. Elkem needed a partner to get access to

In 1965 Elkem built a new
headquarters in central Oslo.
It was a well-thought out building drawn by one of Norway’s
most important modernist
architects, Erling Viksjø.
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One of Elkem’s largest engineering contracts was with the pig
iron complex in Skopje in the
former Yugoslavia. Norway’s
King Olav is in the grey uniform.
From the left: Unknown, Georg
Hagerup Larsen (Elkem CEO),
Henry Kjellemo (Elkem), unknown, Nils Astrup (chairman of
Elkem’s board from 1964), King
Olav, Carsten Schanche (head
of Elkem’s Engineering Division)
and Strasso Hristov (general
manager of the plant).

In 1967 Elkem bought the old
ferro alloy producer Porsgrunn
Elektrometallurgiske. The plant
made a range of ferro alloys, but
under Elkem it specialised in
manganese alloys.
→

bauxite and to sell the produce, and the medium-sized Swiss company
Alusuisse (then called AIAG) came on board, taking one-third of the stock.
The necessary electricity was provided by the Norwegian state, through
very favourable long-term contracts. When Willy Eger stepped down as
chairman of the board of Elkem in 1959, after 49 years with the company,
the new aluminium plant had been in production for a year. It was a major
expression of his long-term efforts to create industrial wealth.
The 1960s became a decade of glorious industrial growth and wealth
creation; in 1969 and 1970 Elkem was the biggest Norwegian company in
terms of stock market valuation. Elkem was far from being the country’s
largest employer, but its workforce grew from a couple of hundred in 1945
to several thousand in 1970. In 1972 Elkem merged with the similary
sized Christiania Spigerverk, an iron and steel works with a ferrosilicon
plant. The combined company was comparable in size to Norsk Hydro and
Borregaard, hitherto the two biggest industrial employers with between
8,000 and 9,000 workers each. During the 1960s Elkem had bought an
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Elkem’s board of directors on a
mountain top in Northern Norway
on September 5 1968. They were
celebrating the inauguration of a
large power station providing electricity to Salten Verk, a new and
modern ferrosilicon plant. From
left to right: Christian Sommerfelt
(CEO of Christiania Spigerverk,
chairman of Elkem’s board 19721986 after the two companies
merged), Georg Hagerup-Larsen
(Elkem CEO), Rudolf Karlsrud,
Nils Astrup (chairman of the
board) and Kjell B. Langballe.
Nils Astrup was also member
of the board of Christiania
Spigerverk and Orkla, a company
that owned around 8 % of Elkem.
Alongside Astrup’s own shares in
the companies, his influence in
Orkla made him very powerful.

old producer of ferroalloys, and had built a new, modern ferrosilicon plant.
In 1971 a large new plant for aluminium production was opened in Lista,
southern Norway (near Kristiansand). Both this and the other aluminium
plant were owned in partnership with Alcoa, who had replaced Alusuisse
as Elkem’s partner in aluminium.
During the 1960s Elkem changed into a financially orientated
company with a strong emphasis on managerial tasks and responsibilities.
The top management changed its focus from the Söderberg technologies
and competences on to financial matters and economic planning. This
partly reflected the growth in the number of plants and the broadening of
Elkem’s activities. Engineers still had a place in Elkem’s strategic thinking
but technological considerations gradually became less important. One
significant decision was to prevent the mighty Engineering Division from
expanding, whether into aluminium in the 1960s (partly because of
opposition from Alcoa), oil in the 1970s (with a huge national market), or
new technology developments in its old fields of expertise. Elkem became
a producer, and American management thinking about running large
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enterprises became dominant – as in many European companies at the
time. Elkem’s success in the 1960s reflected and to some extent anticipated
general economic growth, and its markets – the steel industry, aluminium
processors – were in the mainstream of economic activity. After the 1972
merger with Christiania Spigerverk, Elkem itself became a steel producer.
In 1973 it built a mini-plant in Manchester, UK, for the production of steel,
using scrap as input. It added another plant in Liverpool a few years later
in order to benefit from economies of scale.
In the mid-1970s Elkem was hit hard by the international economic
downturn. Its steel and ferrosilicon business was especially affected. Even
though its steel operations were small and well run, the United Kingdom was

Nydalen in Oslo where Christiania Spigerverk was located. Christiania Spigerverk produced iron
and steel goods and merged with
Elkem in 1972. The picture clearly
illustrates how the growth of
Oslo crowded this industrial site.
From the mid-1990s this area has
been redeveloped for housing
and offices.
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Bremanger Smelteverk, a
producer of pig iron, ferrosilicon
and pure silicon that became
part of Elkem as a result of
the merger with Christiania
Spigerverk in 1972. Notice the
smoke from the chimneys;
during the 1970s and 1980s
Elkem spent a lot of money to
get rid of it.

arguably the worst place to start steel operations in the 1970s. Elkem long
believed that its specialised Norwegian steel business would be sheltered
from competition, but the major steel crises changed every producer’s
strategy. Even small countries like Norway and small niches like Elkem’s
British business became attractive to the big international corporations’
hunt for viable business. Elkem’s steel business was dismantled in the 1980s.
The British companies were sold to a branch of British Steel, while the
Norwegian business was sold to Norway’s stateowned, fully integrated steel
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company. In financial terms Elkem came out of its steel ventures reasonably
well, when the time and effort involved are not taken into account. The
ferro alloy business mirrored the development in the steel industry to an
extent, but did much better. Elkem, after all, was a pioneer in the very
large furnaces that became available as the 1960s progressed, and which
increased global capacity while providing muchneeded rationalisation in
many areas. Aluminium also fared better than steel, but it was not without
problems, especially just after 1980 when the whole industry was in deep
crisis.
The 1970s also heralded an end to Elkem’s special status in Norwegian
industrial planning. One of its problems was pollution from its plants.
This was gradually taken care of during the next three decades, but the
rebuilding of plants – especially the aluminium-producing ones – to create
better working environments was particularly costly. A bigger problem was
society’s growing scepticism towards energy-consuming industry and the
use of national energy resources for this purpose. Elkem could no longer
expect ready access to cheap electricity for industrial expansion. Hence it
directed its attention to foreign expansion. The steel expansion in Britain
in 1973 was partly due to this redirection. The establishment in 1979 of a
new ferrosilicon plant in Iceland, in partnership with Icelandic interests,
was even more significant. The purchase of Union Carbide’s huge ferroalloy
division in 1981 was a further expression of a completely new take on a
problematic national situation.
The 1981 purchase made Elkem the world’s largest producer of ferro
alloys. By adding most of Union Carbide’s plants to its own, it built a
portfolio that within a decade extended to 16 plants in the USA, Canada,
Iceland and Norway, mainly producing ferrosilicon, pure silicon and
ferromanganese. This was a huge financial commitment, and it brought
Elkem close to bankruptcy. There were severe problems in 1987 and 1992.
Elkem’s CEO at the time, Kaspar Kielland, lost his job in 1987 and proved
– until Helge Aasen was appointed CEO in 2009 – to be the last in the
line of CEOs to rise from the company’s own ranks. His successor did not
fare much better; he left in 1992 in the midst of Elkem’s deepest crisis
since 1921. The thinking behind the Union Carbide purchase was that
in ferro alloys, greater size meant cheaper production and the possibility
of achieving higher prices. As it turned out, a globally active Elkem faced
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huge and complex organisational challenges. Union Carbide’s range of
furnaces was old and cumbersome; some of the biggest of the American
furnaces were not originally made by Elkem and did not even use the
Söderbergsystem. International competition increased through the 1980s,
notably from Russia and China but also from other Norwegian producers
and from other parts of the world. This proved hard to live with. Ironically,
Elkem had helped establish this competition by selling furnaces worldwide;
by consequence Elkem’s Engineering Division came to be diminished as
the company no longer wanted to sell to its competitors. The 1980s was
characterised by a dual problem: neither metal production nor sale of
furnaces did well. The wheel had turned full circle from the 1950s and
1960s, when both sides of the business prospered.
In the early 1950s Elkem began to produce for the international market,
and this new strategy exposed it to new problems. OPEC’s decision to raise
oil prices led to a cyclical change of the global economy in mid-1970s.
Elkem felt the effects keenly, as the entire European and North American
steel industry experienced structural problems that profoundly changed
the whole sector. As a producer of ferro alloys Elkem operated on the
margins of the west’s established steel industry. It sought opportunities in
the emerging steel industry of the newly industrialising countries, and this
partly accounts for Elkem’s relative success up to the early 1980s. But the
company’s fortunes were in continual decline. Each economic downturn –
1982, 1987 and 1992 – brought Elkem greater problems. The sale of assets
was a viable solution during the 1980s, but in 1992 there was little left to
sell. There was no quick fix for the company’s problems.
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In 1971 Elkem and Alcoa opened their second Norwegian
aluminium plant, in Lista at the southern tip of Norway.
In front are Crown Prince Harald (now King) and
John Harper, CEO of Alcoa.
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Salten Verk was a totally new ferrosilicon plant built in 1967
with Elkem’s new and very large furnaces.
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The rise of a new Elkem

E

lkem transformed itself throughout the 1990s and the first years of
the new millennium. Through reorganisation and rationalisation,
Elkem increased the profitability of its metal production. It
modernised its ferro silicon and pure silicon production, and
with its partner Alcoa expanded and modernised its two Norwegian
aluminium plants. Reorganisation created a company less hierarchical
and more successful. Increased profits and the sale of its manganese alloy
business financed Elkem’s 2002 acquisition of 72 % of Sapa, a Swedish
aluminiumprocessing company of the same size as Elkem. The transaction
roughly doubled both Elkem’s turnover and its workforce grew to around
10 000. The large Norwegian company Orkla played a crucial role in
Elkem’s transformation after 1992. Orkla bought 30 percent of Elkem in
1989, wrongly believing this was a sound financial investment at the time.
Orkla was uncommon among Norwegian companies in that it frequently
bought into other Norwegian enterprises. This is best understood by
reference to its own history. Orkla was originally a huge mining and
industrial company exploiting one of the world’s largest pyrite mines. In
order to prepare for a future after the mine was exhausted, in the 1940s
Orkla began to invest surplus income by buying shares in other Norwegian
companies, including Elkem. Some of Orkla’s owners also bought on their
own account shares in Elkem and other part-owned companies which
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facilitated the 1972 merger of Elkem and Christiania Spigerverk. When
the crisis of 1992 struck, Orkla was the largest shareholder in Elkem, and
Orkla’s actions proved decisive for Elkem’s future.
Orkla wanted Elkem to continue and to make the most of its position as
a metal producer. While Orkla had not been responsible for the decision to
buy Union Carbide’s ferro alloy business, it had tacitly supported the deal
as the owner of around 8 percent of Elkem’s stocks. In 1986 Orkla also
sold its Norwegian ferro alloy plant (Thamshavn) to Elkem along with the
controlling rights in another one (Bjølvefossen, which Elkem had had to
give up in the inter-war-period) in the belief that the Norwegian and global
ferro alloy business needed restructuring. Much of 1992 was taken up with
the effort to refinance Elkem and to persuade sceptical banks to renegotiate
its loans. At the same time, Elkem’s administration did all it could to cut
costs and to keep the ship afloat. Ole Enger – who came from Norsk Hydro
as second in command in 1991 – was appointed CEO of Elkem in 1992.
This was one of the first steps taken by the new chairman of the board,
Orkla director Finn Jebsen, to change Elkem administratively.
In the short term, the chief focus was a ruthless effort to cut costs. What
was done structurally profoundly affected Elkem’s public image. Elkem
had been one of Norway’s proudest companies. It was active in industrial
circles and was a feature in the physical landscape of central Oslo. Elkem’s
expensive and specially commissioned headquarters in central Oslo had
been sold to raise money in 1988. Instead, the head office moved to the
old premises of Christiania Spigerverk, a large industrial site with several
huge buildings. This property increased rapidly in value as the city of
Oslo needed new office space. Elkem knew that the timing was bad – the
property market in Oslo hit an all-time low in 1992 – but the old site was
sold in order to keep Elkem afloat. Other assets were also sold, and Elkem
found new and cheaper offices for a reduced head office staff. 		
Over the next few years Elkem’s attitude to its various plants gradually
changed. The aluminium plants were sizeable units and production was
developed in close cooperation with Alcoa. Both plants were extensively
modernised during the late 1980s and in the 1990s, in order to improve
efficiency and to reduce emissions. Elkem’s ferro alloy operations were
much more diverse than its aluminium business. Production ranged from
manganese alloys, ferrosilicon and pure silicon, and was spread among
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many countries, plants and furnaces. As Elkem grew after 1960, it strove
to use modern equipment where it would be efficient, and the push for
lower costs had led to rationalisation of the workforce. But some plants
were old: some of the former Union Carbide plants in America were huge
and impractical, while older Norwegian plants had small and inefficient
furnaces. The reaction in the early 1990s was a strong focus on the technical
operation of the furnaces, with a view to ascertaining the best practices.
This process revealed a wide variety of practices among its many plants,
despite the fact that much of Elkem’s research effort since the 1950s was
devoted to optimising the operation of furnaces. The effort in the 1990s
to ensure uninterrupted running of furnaces – with minimum inputs –
brought substantial increases in cost-efficiency, and Elkem broadened

Minister of the Environment Gro
Harlem Brundtland visited Fiskaa
Verk in 1974. Brundtland went on
to become Prime Minister, and
later the Director General of the
World Health Organisation. With
her is Samuel Thorbjørnsen.
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”The gates of hell” was what
the production halls of the
Norwegian aluminium industry
were called in the early 1970s.
Since then major rebuilding
and cleansing of production
has taken place, transforming
the working environment.

60

Elkem_2014.indd 60

24.11.14 13:41

1904–2014 History of Elkem

its capabilities by adding expertise in the running of furnaces to its wellestablished expertise in their construction.
The effort to improve the production process in general, and the
operation of furnaces in particular, has continued up to the present. It
continues to discover room for improvement. But the limits are evident.
Elkem will continue to face rising salaries and energy prices and must
come to terms with the high costs of operating in rich countries. The
greatest improvement in the company’s cost structure has been achieved
by a major reorientation in the way Elkem operates as a company. On one
level this reflected Ole Enger’s personality and his effort to create a downto-earth, cost-conscious corporate culture, which almost felt natural after
years of serious trouble. On another level it reflected a deliberate move
to profoundly change the company, from the American-style company
created in the 1960s into a Japanese-influenced, decentralised company
with far less employees.

Icelandic Alloys, the ferrosilicon-plant Elkem established
in Iceland in cooperation with
Icelandic interests in 1979.
Elkem has since taken complete
control of the company.
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Change of CEO. Karl Lorck
(left) resigned in 1980 and was
replaced by Kaspar Kielland.
→

The last batch, July 1 1989.
After over a hundred years in
production, the steel-works in
Nydalen, Oslo was closed down.
→
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Sauda Smelteverk in Rogaland, one of two
Norwegian plants bought from Union Carbide
in 1981 (the other plants taken over were in
the US and Canada). Sauda made manganese
alloys. In 1999 Elkem’s three manganese plants
were sold to Eramet, a French company.
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The refurbished interior of
the Mosjøen aluminium plant,
around 1990.

Since the mid 1990s Elkem rebuilt the company from the plant
floor. Increasing responsibility has been given to the operators which
again creates more efficient operators, and in the process several layers
of management were cut. Following the model of the best Japanese
production facilities, Elkem’s workers have greater responsibility and
influence over the work process. Leadership is not synonymous with
management and instruction, but a link in the chain driving production
forward. To a large extent, Elkem’s production is run without leaders in the
workplace, leaving the responsibility to the workforce. Elkem’s objective
is to balance the centralisation of competence and the development of a
scientific understanding of how to optimise production practices, with
decentralisation of responsibility. The effort to make all plants apply the
same practices may diminish individual choices of the workers and the
plants, which is balanced by giving the workers a key role in identifying
what the best practices are. The gap between top and bottom in Elkem
has become reduced. Plant management, local engineers and foremen –
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very numerous in a company that had almost twenty plants when these
organisational changes were introduced – were replaced by workers who
applied the key competences distilled by the company. The profound
changes meant an increase in productivity and profitability as a result of
the reorganisation of work and attendant staff reductions.
Alcoa deserves much of the credit for inspiring Elkem’s reorganisation
in as much as Alcoa adopted Toyota’s ideals and made them work in an
American metallurgical context. Elkem then studied Alcoa’s success and
adapted their procedures, beginning with the aluminium plants and
subsequently expanding in other production fields. But in some ways

In 1986 Elkem purchased
Thamshavn Verk from Orkla.
Thamshavn Verk was originally
built for Orkla’s production of
pure sulphur, but changed into
a producer of ferrosilicon in the
1960s using Elkem’s large furnaces. Thamshavn Verk was well run
under Orkla and has become an
important innovation centre for
Elkem’s process developments.
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During the 1990s Elkem focussed
strongly on formalising communication between changing
shifts, in order to ensure a safe
continuation of production. This
is part of the effort to implement
best practices and to give more
responsibility to workers. Elkem’s
organisational changes have
greatly increased productivity.

Elkem went further towards decentralisation than Alcoa, and there is
some evidence that increased responsibility suits the Norwegian worker
(although Chinese and Brazilian workers do very well too). It could be
argued that Norway has a national advantage as a country that prides itself
of egalitarian ideals. The long cyclical upturn of the global economy must
also be granted some credit for Elkem’s success in the 1990s, as must the
strategic operations to change Elkem’s competitive position. Elkem actively
sought to gain more from its manganese business, and to either integrate
backward into manganese mining or to sell off its smelters. This accounts for
the 1999 sale of three large plants to the French mining company Eramet.
Elkem’s silicon-operations were at the same time steered away from the
steel industry towards the computer industry (pure metal) and the foundry
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business (which also takes alloys, some custom-made). The margins are
usually higher in these niches. The combined income from these changes,
the sale of the manganese business and the constant improvement of
general operations, ultimately led to a new orientation of the company in
2002 when it secured a 72 percent stake in Sapa.
With an annual turnover of around NOK 20 billion, Elkem was again
a large company. It celebrated its centenary in 2004 in the style of an
independent and proud company. Much had been gained since the troubled
early 1990s, and Elkem had every right to be hopeful about the future.

In 2009 Helge Aasen became
CEO of Elkem. To see him
dressed like a workman is no
coincidence. The introduction
of Elkem’s new organisational
principles – Elkem Business
System – has placed the core
production processes at centre
stage and involved Elkem’s
managers much more on the
factory floor.
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Among greater powers

O

rkla’s purchase in 2005 of the whole of Elkem was seemingly
a logical conclusion to two developments: For several years
Alcoa had tried to buy Elkem, and had purchased around half
of Elkem’s shares. Orkla, being the significant owner of Elkem
since the 1980s, could only maintain its influence in Elkem by purchasing
the whole company. Very soon Orkla itself experienced radical management
changes that led to an unexpected integration of Elkem within Orkla,
followed by a restructuring of Elkem’s operations, and finally, when Elkem
no longer was a core activity of Orkla, the sale of the rest of Elkem to China
National Bluestar in 2011.
What initially fascinated Orkla about Elkem, was its position within
solar energy. Since the 1950s Elkem had done research around silicon, in
order to develop cheaper and better processes for ferrosilicon and silicon
metal. From the early 1980s Elkem had for some years collaborated with the
American oil giant Exxon to make solar grade silicon, and had in 2005 come
a long way with a new and economical process of making solar grade silicon
from quartzite through a purely metallurgical process. Elkem also had an
ownership position in the specialised and integrated solar energy company
REC, a company that was started in the 1990s by Elkem’s former technical
director, among others. Orkla tried to take advantage of these positions:
Many more shares in REC were purchased and at its height Orkla/Elkem

← Some key features of
the smelting process are
unchanged in over a century.
Production needs a temperature above 2000 degrees
Celsius, which creates a very
special working environment.
This picture is from the
Salten smelting plant..
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An opening that also marked
an end. In 2009 Elkem marked
the opening of the renewed and
enlarged electricity-producing
complex Saudefaldene in Sauda.
That same year Orkla-owned
Elkem sold its power plants
in Salten and in Bremanger.
Saudefaldene remained in Orkla
when Elkem was sold to China
National Bluestar. Access to
cheap hydro-electric power had
been an inspiration behind the
foundation of Elkem, and from
2009 onwards Elkem has had to
purchase electricity from others.
Thus far the sale of the power
plants has not hampered Elkem.

owned almost 40 % of REC, which at a time was valued at around 150 billion
Norwegian kroner. A new plant for making solar grade silicon was built in
Kristiansand, subsequently known as Elkem Solar. Falling prices for solar
systems and the international financial crisis in 2008 changed the perception
of Orkla’s investments in the solar industry, and in the process the REC shares
were sold and Elkem was profoundly changed.
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First Orkla and Alcoa swapped businesses: In 2007 Alcoa’s aluminiumprocessing business was integrated into Sapa, creating the world’s largest
aluminium profile company. The year after, effective from 2009, Orkla
sold its 50 % share in the two aluminium smelters Elkem and Alcoa had
run in cooperation since 1962 (Mosjøen, and Lista from 1971), thereby
ending the collaborative venture between Alcoa and Elkem that had started in 1924. In the transaction Orkla became sole owner of Sapa, and Sapa
subsequently purchased Indalex, a sizeable North American aluminium
processing company. In 2012 Sapa was merged with Hydro’s downstream
activities in aluminium, and at the end of 2014 Orkla and Hydro owns 50
% each of what has become a major company with 23 000 employees and
more than NOK 40 billion in sales. Former Elkem managers are involved
in running Sapa, and its CEO is a former manager of Elkem. But neither
Sapa nor aluminium is part of today’s Elkem.
Orkla also sold most of Elkem’s power production plants in 2009. This
was mainly due to new national legislation making private ownership in

In August 2003 the Mosjøen
aluminium plant was modernised and rebuilt. The picture
shows from left: Alain Belda
(Alcoa CEO), Ole Enger (Elkem
CEO), John G. Thuestad (Head
of Elkem’s aluminium operations) and Alf Tore Haug (Head
of the Mosjøen plant)
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Elkem transformed itself
throughout the 1990s and
the first years of the new millennium. Through reorganisation
and rationalisation, Elkem
increased the profitability of
its metal production and
modernised its ferro silicon
and pure silicon production.
The picture shows the use of
silicon in a solar panel.

power production less attractive. Owning electricity-producing capacity
has historically been regarded as integrative to metal production in Norway,
and the sale could be seen as a blow to Elkem’s long-term viability as a
producer of metals in Norway. Thus far, however, Elkem is optimistic. The
price obtained for the plants was very good (benefitting Orkla), and the
long-term contracts for the purchase of electricity subsequently obtained,
have favourable prices.
What China National Bluestar purchased in 2011, was a reduced and
different Elkem. Elkem had since the 1920s been huge in scope, developing
the Söderberg principle for both electric smelting at large as well as
aluminium. At the beginning this entailed selling knowledge, then after
1945 Elkem became a producer. Elkem of 2011 was a rather more narrow
expert in silicon smelting, producing silicon by several different processes
and for various purposes. While the time under Orkla was eventful and
eventually negative, being owned by China National Bluestar has thus far
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proved to once again develop the company more quietly. Elkem has been
given the opportunity to continue its metallurgical research activities and
to run Elkem Solar, its ambitious and costly plant for the solar energy
market. Elkem has also been given greater tasks within China National
Bluestar, and CEO Helge Aasen has become member of the board of China
National Bluestar. The introduction of Elkem Business System into French
and Chinese plants has been given priority. Elkem has also been introduced
to wider geographical and technological activities. The connection to
the Chinese metallurgical and chemical industries has opened up new
opportunities. In particular the integration between Elkem’s production
of silicon metal for China National Bluestar’s Chinese and French silicone
plants is important. Silicones, which are important products for China
National Bluestar, are inert, synthetic compounds with a variety of forms
and uses. They are utilized in adhesives, lubricants, medical applications,
cooking utensils, and insulation. Important competitors for China National
Bluestar are companies like Dow Corning and Wacker.
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Making metals is somewhat of a handicraft. The smelting bath need air, and in previous times
workmen turned the smelting metals around with a pole.
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Elkem through eleven decades

E

lkem began as a venture company in the electro-metallurgical field
with the purpose of creating knowledge and enterprises for others
to buy. For a long time Elkem sold knowledge and technology –
in Norway and around the world – to other companies to enable
them to start production. Paradoxically, Elkem gradually developed into
an important producer while nurturing the legacy of the innovative early
years. The company has travelled a long way, and its solar grade silicon
plant is a result of the long-term effort of research and development,
although the reorganisation of Elkem under Orkla leadership made Elkem
a smaller and more narrowly focussed company.
Two different lines of reasoning offer broad explanations for Elkem’s
development over eleven decades. On the one hand, one could say that
the national setting forged Elkem. The national context – Norway was
particularly good in electro-metallurgy – was crucial in Elkem’s early years
as an innovative company. The national context also contributed to Elkem’s
rise as a producer after World War II, when government policies facilitated
investment opportunities. On the other hand, one could highlight Elkem’s
deliberate choice to locate its core knowledge in an international setting.
This was how it exploited the Söderberg systems for electric smelting
and for aluminium. The sale of the rights to the system accompanied
the creation of partnerships with international actors, some of whom

← The number of workmen
has not only been drastically
reduced over the years, they
are better protected. The best
protection does not come
from helmets and clothes,
however, but from ovens that
are encapsulated.
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The most significant technological development in recent years
has been the establishment of
Elkem Solar and the production
of solar grade silicon directly
from quartzite. The picture
shows blocks of pure silicon.
These are recasted by Elkem
Solar’s customers and cut to
wafers.

in turn helped to further improve the systems themselves. In the 1990s
the relationship with Alcoa inspired Elkem to reorganise its production,
and opened up the possibility of long-term viability in the business of
producing metals. Its new Chinese connection is a continuation of that
international development, and thus far it has opened up new avenues of
development. Being controlled by another company has historically not
suited Elkem’s independent and constructive attitude, although the years
under Alcoa between 1924 and 1935 proved to be a productive period, as
have the years from 2011 onwards.
Important changes have taken place during the eleven decades: Elkem
was an elitist company from the outset, run by Norway’s richest and best
educated men. It was dedicated to creating superior knowledge, and for a
long time this fact may have perpetuated the social divide between top and
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bottom in the company but which has noticeably changed in the past ten
to fifteen years. This reflects deeper changes in Norwegian society, and may
prove to have significant implications for the continuation of an industrial
society in a rich country like Norway. Elkem now manages to earn money
even during cyclical downturns, and has made visible the value that
was inherent in the large and sclerotic company of 1992. The fact that
it has been able to build an existence around silicon, which was in 1992
regarded as the least valuable part of the company, reveals how profound
the turnaround was. The shortterm future belongs to silicon, and in late
2014 that seems a profitable and promising future.
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