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Dream team looking for another Kevitsa   
Arctic Minerals is a pure play mineral exploration company operating 
in Finland, where it has three major exploration targets. It has a leg-
acy asset in Norway, the development of which has halted due to po-
litical issues. The goal is to sell any discovery after a certain level of 
development or to sell the whole company. Our base case fair value 
per share is SEK 1.11. 
 

Leading track record 
The main reason to invest in Arctic Minerals is its management and board of 
directors. They all have a long experience of the sector and the Scandina-
vian region, most of them 25 years or more. They own 12.8 percent of the 
company and invested large sums during the last share issue in January 
2021. Two of them developed the Kevitsa mine in the early 2000s. Today it 
is the largest mine in Finland and owned by Boliden. The company’s explo-
ration manager has a worked at GTK for several years (The Geological Sur-
vey of Finland) and earlier at Outokumpu Mining Oy. Exploration data can be 
purchased from GTK at a low cost. Only a handful of persons have an exten-
sive enough knowledge of the GTK and old Outokumpu databases to know 
what to look for. Additionally, the company owns a large proprietary data-
base of geological exploration in Finland. Thus, the company’s main compet-
itive advantage is its ability to find promising exploration targets at a very low 
cost. It has experts working on the ground and in business development. De-
spite its early phase, the company already has a joint venture with Rio Tinto, 
which is the second largest mining company in the world. This constitutes a 
validation of the company’s exploration strategy and a testament to the qual-
ity of its exploration projects. Finland is considered one of the best countries 
in the world for mining investments. The region is underexplored. Substantial 
ore bodies not yet discovered are believed to exist underground.  
  

Conservative valuation 
It is a challenge to value early mineral exploration companies that do not 
possess any quantified mineral resources. We use a combination of meth-
ods, depending on the asset, to calculate a fair value per share of SEK 1.11. 
Our Bear case is SEK 0.46 and Bull case SEK 1.99. Furthermore, the com-
pany has a low valuation compared to peers. There is a large potential up-
side if an important discovery were to be made. There is also a large down-
side if no minerals are found. There is a sector risk related to the volatility of 
mineral prices which might make mineral discoveries more or less attractive 
for a buyer. At the moment, high metal prices and an expected increase in 
demand make discoveries relatively more attractive. 
 
Sum of the parts valuation (SEKm, million shares) 
 

Asset Value Shares Description 

Bidjovagge 55  Norwegian ex-mine 

Peräpohja 61  Joint Venture Rio Tinto 

Kiiminki 19  Expl. battery minerals 

Nutukka 12  Expl. gold 

Paasivaara & Other 3   Expl. PGE 

Sum project values 149   

Overhead -13  5 mSEK per year, 2021-2023 

Cash 30.5    

Company value 167   

No. of shares outstanding  143.9   

Value per share (SEK)  1.16  
Assumed capital raise 2022 (PV) 20  During H1 2022 

No. of shares 2022  169   

Company value 187   
Fully diluted value per share 
(SEK)  1.11  

       
Source: Carlsquare estimates 
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Investment case 
Arctic Minerals is a mineral exploration company. It has three main projects in Finland: Peräpohja, 
Kiiminki and Nutukka. It also has a promising more advanced exploration project in Norway, Bid-
jovagge, that has run into regulatory problems and cannot be further developed at this time. 
 

Business idea 
Arctic Minerals is a pure play mineral exploration company. It has no plans to develop 
mines by itself. It plans to find mineralization targets and develop them through resource 
drilling (to establish indicated, inferred and measured resources) or engage in joint ven-
tures through which the partner develops the target, after which the plan is to make an exit 
through a sale. Typically, resource drilling is necessary before a project can be valued and 
sold. 
 

Upcoming term triggers 
The company has a joint venture agreement with Rio Tinto for the development of 
Peräpohja for up to five years, although the pace of exploration could shorten this 
timeframe. If a mineralization is found, resource drilling could conceivably commence in 
the second half of 2022 and the first results from the drilling program be available in 2023. 
At this stage, Arctic Minerals would own 49 percent of the project, which could be sold to 
Rio Tinto or another mining company. A just as likely scenario would be that Rio Tinto con-
tinues exploring and drilling for another two years, until 2025, by which time Arctic Miner-
als’ share is 25 percent. The price tag of the project should be much higher in this case 
since it would be more developed (so the 25 percent share in 2025 should be worth more 
than the 49 percent share in 2023).  
 
An exit from Kiiminki or Nutukka probably lies one year further in the future, from 2024 
onwards. On the other hand, the projects are 100 percent owned by Arctic Minerals and all 
profit from a trade sale would go to the shareholders.  
 
Timeplan 
 

Asset 2021 H1 2021 H2 2022 H1 2022 H2 
Peräpohj
a High res airborne geophysics Selected diamond drilling Selected diamond drilling Resource drilling 

  BOT sampling    

      

Kiiminki Receive exploration permit Selected diamond drilling  Resource drilling 

  Ground geophysics, IP    

  BOT sampling    

      

Nutukka On-site field work BOT sampling Selected diamond drilling  
  Trenches    

  Magnetic survey    
        
Source: Company information and Carlsquare 

 
The company is financed for about one year ahead, after which another capital raise will 
be needed. This should be enough to finance the company until an exit. It would also be 
possible to further develop the projects. The more a project is developed, the higher the 
price tag becomes in an exit. The founders of Arctic Minerals founded another exploration 
company back in 2004. They sold the company and its project, Kevitsa in 2008, after four 
years of development and investments. The project and share price grew substantially 
during this time. 
 
Upcoming triggers during 2021-2022 are exploration results from all three projects. Addi-
tional joint venture agreements are another potential trigger. It will be particularly important 
to examine the behaviour of Rio Tinto concerning Peräpohja. If they accelerate their in-
vestments into the joint venture one might interpret this as meaning that the project has a 
high quality and interesting potential. 
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Value drivers 
Experienced management team 
At the end of the day, an investment in Arctic Minerals is an investment in the individuals 
who manage the company and their knowledge of the industry as well as their connec-
tions. The company is run by CEO Jonatan Forsberg who has a long experience in the 
finance industry, which is important for the funding of the company.  
 
In our opinion, Risto Pietilä who is exploration manager, is probably the most important 
personal asset that the company has. He has more than 30 years’ experience of mineral 
exploration and was involved in several discoveries whilst working for Outokumpu Mining 
Oy. Crucially, since 2014 he has held several senior positions with the Geological Survey 
of Finland (GTK). He is one of only a handful of individuals who has an extensive 
knowledge of their geological database as well as the old Outokumpu database. Based on 
this, he can choose the areas with the best potential for mineral exploration.  
 
Peter Wulff has more than 25 years’ experience of mineral exploration in Scandinavia and 
Greenland. He directs the efforts on the ground. He directed the field seasons at 
Peräpohja (2017-2019) which led to such promising results that Rio Tinto signed a joint 
venture agreement with Arctic Minerals.  
 

Board members with a proven track record 
Peter Walker and Krister Söderholm have extensive industry knowledge and international 
experience from business development. The mineral exploration industry is not that large, 
so most people tend to know each other. Therefore, their connections are important for 
deal making. The joint venture agreement with Rio Tinto might not have come into place or 
it might have taken longer to put into place if the people behind Arctic Minerals were un-
known in the mining industry. 
 

Proven track record 
Kevitsa is a copper-nickel mine owned by Boliden. It opened in 2012. It is the largest mine 
in Finland. Exploration began in 2000 when an exploration permit was acquired by Scandi-
navian Minerals Ltd, a company led by Walker and Söderholm as well as John Pedersen 
who until recently was involved in Arctic Minerals (now retired). The company was listed 
and raised money on the Toronto stock exchange in 2004 and developed the project fur-
ther until it was acquired by First Quantum Minerals Ltd in 2008, at which point the com-
pany was working on a feasibility study. The price was 282 million Canadian dollars. Early 
shareholders in Scandinavian Minerals made 17x their initial investment. The same team 
is now working together in Arctic Minerals hoping to achieve a similar success. 
  
The joint venture agreement with Rio Tinto validates the approach of Arctic Minerals and is 
a proof of quality of the exploration the company is doing. Rio Tinto is the third largest min-
ing company in the world. They would not invest their time and effort in low quality pro-
jects.  
 

Impressive insider ownership 
The management and board own a considerable share of the company, almost 13 per-
cent. CEO Peter Forsberg and CoB Peter Walker are among the ten largest shareholders.  
 
Insider ownership 
 

Name Share of capital Verified 

Jonatan Forsberg 6.8% 2021-01-21 

Peter Walker 4.3% 2021-01-25 

Peter Wulff 0.93% 2020-12-31 

Risto Pietilä 0.55% 2021-01-21 

Claes Levin 0.13% 2020-12-31 

Krister Söderholm 0.05% 2019-12-31 

 12.8%  
        
Source: Carlsquare estimates. 

 
During the last capital raise, Geevintti (Risto Pietilä), Peter Walker and Nordic Opportunity 
AB (controlled by Jonatan Forsberg), who had provided loans to the company, agreed to 
have the debt exchanged for shares. A debt of SEK 8.785 was converted into 11.7 million 
new shares. The largest conversion was done by CEO Jonatan Forsberg who acquired 9.8 
million new shares and is now the fourth largest owner of the company. The conversion 
price was SEK 0.75 per share. 
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These persons have a good insight into the company and its operations. Therefore, one 
might argue that their judgement as to where to invest their private money has a certain 
weight. This should provide confidence to an outside investor who buys shares around this 
price point, that is SEK 0.75. 
 
The high level of insider ownership should ensure that the management and board man-
age the company to the best of their abilities. If the company is successful with its explora-
tion, most of their return should come from long term share appreciation and not their sal-
ary.  
 

A potential upcoming super cycle in raw materials 
There has been much speculation in the financial media about an upcoming super cycle in 
the commodities market. Europe and the US will need metals for their planned electrifica-
tion of transportation and industries. China will need raw materials as its economy contin-
ues to expand. Low prices during the last decade has led to limited investments in explora-
tion and production capacity. Most large concentrations of raw materials have already 
been found and exploited. Marginal costs will drive up prices in order for supply to equal 
demand. We believe that raw materials as a macro sector will be profitable during this dec-
ade. Mining companies will need to find new assets as their resources are depleted. Thus, 
mineral exploration companies with promising assets will be in an advantageous position. 
 

Finland – an underexplored region 
Several geological areas of Finland are similar to internationally famous areas where large 
mines have been developed. Compared to these, very little ore has been extracted in Fin-
land. Comparatively little exploration has been done. Experts believe that there are several 
important mineralizations in Finland that have not been discovered. There is some compe-
tition as around 20 junior mining companies are active in Finland, which is still not a very 
large amount in relation to the potential discoveries.  
 

Several potential positive outcomes at Peräpohja 
Rio Tinto is looking for at least a tier 2 asset at Peräpohja. Such assets can change hands 
at prices in excess of USD 100m. Arctic Minerals could net more than USD 25m from a 
sale of its 25 percent share (it is unlikely that a tier 2 asset worth at least USD 100m would 
be discovered after only two years of exploration when the share would be 49 percent).  
 
A tier 1 asset (the world’s largest mines are tier 1 assets) would fetch a far higher price 
tag, though the discovery of such a large mineralization is much less probable. If a smaller 
mineralization is found, a tier 3 asset, Rio Tinto would probably leave it to Arctic Minerals 
for free. Since the company would own 100 percent of it, a trade sale of such an asset 
would still bring in a substantial amount of money. For example, Boliden has historically 
bought tier 3 assets. A tier three asset would probably be worth less than USD 100m. 
 

Bidjovagge 
Bidjovagge is a formerly producing Norwegian gold-copper mine. It has an indicated min-
eral resource of 2 million tonnes with 1.60 g/t gold and 1.15 percent copper as well inferred 
grades. There is good exploration potential around the mine. The local municipality has 
closed the development of any mine by changing the zoning plan of the land. The present 
high gold and copper prices mean that a mine would be very profitable with an IRR of 
around 50 percent. The NPV for a company with access to cheap financing (at a cost of 
capital of 7 percent) is over 100 million Euros. If the zoning plan were reset by the munici-
pality, Bidjovagge could be sold or further developed.  
 

Low valuation compared to peers 
Based on a price / book or EV / equity valuation, the company has a very low valuation, 
though one has to take into consideration that the peer group in general has more ad-
vanced projects. Many of them are already at the stage of having performed resource drill-
ing. 
 

Exploration projects as options with a large upside 
The projects at Peräpohja, Nutukka and Kiiminki might be seen as (financial) options. If 
mineralizations are found, the project values might increase drastically. If nothing is found, 
the value will be zero. However, considering the current valuation of Arctic Minerals, we 
believe that the upside is larger than the downside. The risk-reward ratio is in the inves-
tor’s favour. 
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Investment risks 
Most exploration targets never become mines 
Arctic Minerals is a high risk, high reward investment case due to the nature of mineral 
exploration. Mineral exploration project might be considered binary. Either the owner finds 
commercial quantities of ore and earns money, or it does not find it and loses the invest-
ments made. As a rule of thumb, only one in around 100 advanced exploration targets 
develops into a mine. Roughly one in ten exploration targets becomes a development tar-
get, which might be sold. As an example, Vihanti might be considered an exploration tar-
get where further exploration (to make it into a development target) is not meaningful and 
thus part of the failure rate. The main risk of investing in Arctic Minerals is that no ore is 
found. This risk is somewhat mitigated by its diversification of exploration targets, having 
three major ones (of which one is the joint venture at Peräpohja).  
 

Uncertainty of estimates based on drilling 
Even if any mineralization is found, there is always the risk that further exploration will 
show that the initial estimates are erroneous and that it is not commercially viable. The ore 
might be more expensive to extract than initially expected, or there might be lesser quanti-
ties than initially estimated. This is especially the case with mineral resources that have 
not been qualified as mineral reserves (for which the probability is low that there are major 
errors in the estimates). 
 

Dependence on financing to reach milestones 
The company does not have any cash flow from operations and is entirely dependent on 
external financing for its exploration. The company will need to raise money in one more 
offering to complete all the planned activities. However, the company hardly has any fixed 
costs and can be flexible with its time plan. It can wait with raising capital if the conditions 
are not favorable. The company raised comparatively small amounts of capital during 
2018-2019. The project at Peräpohja is financed through a joint venture with Rio Tinto and 
can proceed without any need for capital injections from Arctic Minerals. 
 

Volatility of commodity prices 
A major risk in the mining sector is price volatility. The price volatility of metals, both noble 
and base ones, is considerable. The change in mineral prices make mineral discoveries 
more or less attractive for a buyer. At the moment, high metal prices and an expected in-
crease in demand make discoveries attractive, but a global economic downturn might 
dampen the demand for metals which would make exploration assets less valuable. 
 

Costs 
The company has had limited costs historically, as can be seen in the graph to the left be-
low. Investments into exploration only really took off in 2020 (though almost SEK 8m was 
due to an impairment of the exploration asset at Vihanti). Liquidity at the beginning of 2021 
was around SEK 30.5m (our estimate) after the booking of the latest share issue.  
 
Historical operating costs  Estimated future operating costs  
 

 

  

 

Source: Carlsquare estimates  Source: Carlsquare estimates 

 
We estimate expenditures of around SEK 20-25 per year during the next three years, simi-
lar to the expenditure in 2020. Field seasons are planned for 2021-2022. All projects are 
not entirely funded with the cash at hand, so we expect a new share issue in 2022. How-
ever, the company is not dependent on share issues to survive. It does not have any major 
commitments and can lower its pace of exploration if so desired. 
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Fair share value 1.11 SEK in the Base scenario 
We have calculated the value through a sum-of-the-parts valuation method in which each 
asset is valued separately. General operational costs for three years are subtracted. Cash 
is added. This yields a value of SEK 1.11 per share. The most highly valued assets are 
Bidjovagge and Peräpohja. See page one. 
 
Visualization fair value per share, Base scenario (SEK)   Visualization market value, Base scenario (mSEK) 
 

 

  
 

Source: Carlsquare estimates  Source: Carlsquare Estimates 

 

Bull Scenario  
In the bull scenario we assume a sale of Bidjovagge to a larger company. We assume that 
they use the NPV method with a discount rate of 22 percent, out of which 10 percent is a 
general project rate and 12 percent is a specific risk premium. This leads to a project value 
of SEK 343m. We assume that a discount of 60 percent on the sales price. Thus, the as-
sets are sold for SEK 137m, which is the value we assign to Bidjovagge. 
 
We assume that a large mineralization is found at Peräpohja, leading to the classification 
of it as a tier 2 asset. We assume that it is sold in four years’ time for USD 100m. The NPV 
attributable to Arctic Minerals is SEK 128m.   
 
Using the same sum-of-the-parts valuation as in the Base Scenario, the Bull Scenario 
yields a fully diluted value per share of SEK 1.99. 
 

Bear Scenario 
In the bear scenario, we assume that Bidjovagge is written off as an asset, that is we value 
it at zero, and that Rio Tinto withdraws from the joint venture. We thus value Peräpojha at 
its assumed NAV of SEK 6m.  
 
Using the same sum-of-the-parts valuation as above, the Bear Scenario yields a fully di-
luted value per share of SEK 0.46.  
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Description of the company 
Arctic Minerals is a Swedish company operating in Finland and Norway. It is a pure mineral exploration 
company in Finland. It has a legacy asset in Norway that was intended to be developed as a mine, but 
the plans had to be postponed because of regulatory problems. 
 

Introduction to Arctic Minerals 
Arctic Minerals AB (Arctic Minerals or the company) is a mineral exploration company. Its 
business idea is to find mineral resources and then sell the permit or enter a joint venture 
that further develops the area and then sell its share of the joint venture.  
 

History and introduction 
Arctic Minerals was founded in November 2017 through a merger of Arctic Gold AB and 
Norbotten Exploration AB (NEAB). Arctic Gold consisted of the Norwegian asset in Bid-
jovagge. Norbotten Exploration added Finnish assets to the combined company. The 
transaction was a merger of equals. Each company received a 50 percent share in the 
merged company, namely 21 557 970 shares in Arctic Minerals (for a total of 43 115 942 
shares). Peter Walker was founder and chairman of Norbotten Exploration and was 
elected chairman of the board of the combined company. John Pedersen was CEO of 
Norrbotten Exploration. Tord Cederlund became CEO. The reason for the merger was that 
Bidjovagge had been blocked from further development because of a local political deci-
sion and Arctic Minerals needed a new business model, which was provided by NEAB, 
namely a pure play exploration business in Finland. NEAB also brought a large proprietary 
prospecting database with them which they had acquired from another company. It con-
tains geological, geochemical and geophysical data of large areas of central Finland and 
southern Lapland. 
 
During 2018 the company began evaluating 5 735 km2 of reservations to define areas 
worth exploring in more depth. The areas are Peräpohja and the Brahestad-Ladoga-belt, 
where Vihanti is located. A seismic anomaly at around 1000 meters in proximity to the Vi-
hanti mine was found; it was believed to be a continuation of the mineral deposit of the 
mine following its gradient and at a deeper depth. An anomaly at Vilminko at 10 km from 
Vihanti at a depth of 200m was also found. Exporatory drilling was planned at both sites. 
Prospecting was performed in the Peräpohja region; 22 samples were taken of which 11 
showed signs of Zambia type Stratiform Sediment-hosted Copper (SSC). Four new extrac-
tion permits were obtained in Bidjovagge, covering an area of 2.3 km2. 
 
In 2019 exploration was performed at Vihanti in order to locate optimal drilling locations for 
drilling in three localities. The company applied for exploration permits in Vihanti. The com-
pany applied for reservations in the Kiiminki area to search for cobalt and battery metal 
bearing ore. Further analysis of mineral blocks from Peräpohja confirmed its potential as 
an SSC site. The company applied for a new reservation permit at Nutukka to search for 
gold. Drilling at three localities in the Vihanti-area commenced: at Kuuhkamo (two holes 
300-400 meters deep), Vilminko and Vihanti Deeps. 
 
In 2020 a Joint Venture agreement with Rio Tinto Mining was agreed upon for the 
Peräpohja asset. Within the agreement Rio Tinto has the right to acquire up to 51 percent 
at a first stage and up to 75 percent at a second stage through an earn-in-principle. Jona-
tan Forsberg was appointed new CEO. In Vihanti, minor mineralizations were found at 
Kuuhkamo and Vilminko but not at Vihanti Deeps. The results were not important enough, 
so the project was abandoned and the investments that had been booked were written off. 
The company further analyzed findings from or performed field work at Kiiminki, Nutukka 
and Peräpohja with positive results. At the end of the year capital was raised to further 
explore and drill at Nutukka and Kiiminki. 
 

New share issues: 
We will limit ourselves to new shares issued after the merger of the two companies in 
2017. In total circa SEK 70.1m has been raised through directed share issues at four occa-
sions, some of which are due to loan conversions of short-term loans from main owners.  
 
▪ 2018 Q1 (January) a directed share issue of 20 055 000 at 0,65 SEK per share 

amounting to SEK 13.6m before costs. 

▪ 2018 Q2 (June) a directed share issue of 3 076 923 million shares at 0,65 SEK per 
share amounting to SEK 2m before costs. Novatelligence (Tord Cederlund) and Long-
bow Resources participated. 
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▪ 2019 Q3 (July) a directed share issue of 25 million shares at 0,6 SEK per share 
amounting to SEK 15m before costs.  

 

▪ 2020 Q4 (December) two directed share issue of in total 52 678 989 million shares at 
0,75 SEK per share amounting to SEK 30.7m and 8.8m before costs. The SEK 8.8m 
issue corresponds to a conversion of a loan into shares. 

 
The number of shares has increased from 42.1 million at the end of 2017 to 143.9 million 
at the beginning of 2021.  
 
The share price has increased slightly during the same period, which could be interpreted 
as a sign from the stock market that the money invested has created value. The enterprise 
value of the company has consequently increased substantially during the same period. 
 
Number of shares outstanding, end of year  Share price 

 
 

 

 
 

Source: Carlsquare estimates  Source: Refinitiv Eikon 
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Organization and ownership 
The company has a strong management and active board members. Three persons were 
involved in the discovery or development of Kevitsa, today the largest mine in Finland. 
 
 

 

Jonatan Forsberg is CEO.  He has 14 years of experience as an ex-
ecutive with a focus on finance. He worked as CFO at Velcora Holding, 
Nordic Mines AB and Lappland Goldminers. 

 

Risto Pietilä is Exploration Manager. He worked for the leading Finn-
ish steel manufacturer Outokumpu Oy between 1980 and 2004 on ex-
ploration and mining projects. Since 2014 he has held several senior 
positions with the Geological Survey of Finland (GTK).   

 

Peter Wullf is Senior Geologist. He has 25 years' experience of 
goldband base metals exploration in Greenland, Norway, Swe-
den and Finland. 

 

Peter Walker is Chairman of the Board. He is a British geologist and 
mining entrepreneur He has more than 35 years' experience in the and 
mining and exploration industry. He founded Scandinavian Minerals 
which was the company that discovered and developed Finland’s larg-
est mine, Kevista. 

 

Krister Söderholm is Deputy Chairman. He has more than 40 years' 
experience in the and mining and exploration industry. He worked at 
Bidjovagge between 1985 and 1988. He worked at Outokumpu be-
tween 1979 and 2002. He worked as CEO and later Country Manager 
for the companies that developed the Kevitsa mine. 

 
 

Source: Company information  

 
The company has a solid institutional and insider ownership, both of whom have provided 
the company with capital. The three largest owners are institutions. The ten largest owners 
hold around 45 percent of all shares and votes. All shares have the same vote. 
 
Ten largest shareholders 
 

Owner Share of capital Verified 

Longbow Resources Ltd 12.1% 2019-09-30 

M Elsasser Vermögensverwaltung 8.1% 2019-09-30 

Fourton Oy 5.7% 2020-12-31 

Jonatan Forsberg 6.8% 2021-01-21 

Peter Walker 4.3% 2021-01-25 

EAB Varainhoito Oy 2.4% 2020-12-31 

Tord Cederlund 2.1% 2020-12-31 

Gunnar Ekdahl 1.4% 2020-12-31 

Peter Wulff 0.9% 2020-12-31 

Lindahls i Östersund Advokat AB 0.8% 2020-12-31 

 44.7%  
      
Source: Holdings.se 
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Mineral exploration 
The goal of mineral exploration is to find mineral resources and ultimately convert them into mineral re-
serves. In order to quantify the value of an asset, drilling has to be performed. Based on the ore con-
tent of the cores extracted, a three-dimensional model of the mineralization can be constructed and the 
amount of ore and grades of minerals estimated. A feasibility study is the made in preparation for the 
construction of a mine. 
 

Exploration methods 
Arctic Minerals is a mineral exploration company. Thus, a description of the methods used 
in this industry is warranted. 
 
Metals are extracted from minerals. Rocks consists of minerals, which are naturally occur-
ring compounds. Most rocks do not contain enough metals to be valuable enough to ex-
plore. Larger concentrations of valuable minerals in rock are defined as mineralizations. 
Mineralizations are often the result of various geological processes. 
 
Exploration is done in several steps. It usually takes several years before a deposit can be 
defined and preparation for the extraction of ore through a mine can commence. Mean-
while, most exploration projects fail. A portfolio of exploration targets is essential to diver-
sify risks. There is a slight analogy with drug development in that just as only a few com-
pounds reach the market as drugs, only a few exploration targets eventually become 
mines. 
 
The mineral exploration process 

 

 
       
Source: Geological Survey Ireland 2021. 

 
Exploration normally starts at the writing desk. Based on the knowledge of how mineraliza-
tions are geologically formed and from comparison with other known mineralizations a tar-
get area will be chosen. This method is called conceptual exploration. Finland is one of the 
best countries in the world for conceptual exploration due to the fact that large amounts of 
data can be accessed from GTK at a very cheap price. Furthermore, Finland is something 
of virgin territory in that comparatively little drilling and mining has been done relative to 
the country’s geological potential. 
 

Geological mapping 
After a conceptual target has been identified, field work is done by geologically mapping 
the surface of the area. This is done simultaneously with prospecting, that is sampling of 
smaller rocks (<2kg) which are broken off with a rock hammer for later analysis in the la-
boratory. The geologist is interested in finding anomalies with high metal content. 
 

Soil and stream sediment sampling  
The next potential step consists of soil sampling, which is an old traditional method and a 
noninvasive method. It involves a team of two persons who take samples from the ground 
with a handheld auger (which can look like a two-hand drill) at regular intervals. The inter-
vals depend on the area to be surveyed and can be from 50 to more than 1000 meters 
apart. The samples are analyzed in the laboratory. Stream Sediments involves sampling of 
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sediments from lakes or streams and is also a noninvasive method. The geologist is look-
ing for signs of minerals that have been eroded from materials on higher grounds. 
 

Geochemistry 
Any of the above mentioned methods can also be defined as geochemical exploration if 
the samples are chemically analyzed. Reconnaissance sampling would typically comprise 
one sample taken from a depth of one meter every four square kilometers and chemically 
analyzed. If results are sufficiently interesting, follow-up sampling is conducted on a 
denser grid. 
 

Geophysics 
Geophysical research can be the next step or be performed in parallel. It enables the map-
ping of the deep underground geology (make-up) of the landscape. It is generally a more 
expensive method than the previous ones. In the case of Arctic Minerals, it is around EUR 
20 000-30 000 for a typical target area. Several technologies can be used. Many technolo-
gies can also be used in an airplane which enables the mapping of large areas, though in 
less detail compared to ground-based measurements.  
 
Magnetic surveys are measure magnetism beneath the surface. It is particularly useful for 
mapping iron-rich magnetite and pyrrhotite but not useful for other types of minerals. De-
tailed magnetic surveys are conducted along a grid. 
 
Electromagnetic surveys induce an electromagnetic current into the ground and measure 
the resulting field. It can detect a wide range of minerals. Sampling points are set at regu-
lar intervals along a grid. 
 
Electrical resistivity measures the electrical resistivity in the ground. Different materials 
conduct electricity differently well and thus have different resistivities. This method is suita-
ble for identifying metal bearing minerals. 
 
Induced polarization (IP) is a technology related to electrical resistivity. Both are usually 
measured at the same time. It involves sending an electric pulse into the ground and 
measuring the decay of the voltage over time. It measures how long the ground holds an 
electric charge. It can be measured together with resistivity from 100 meters down to 1 km. 
In particular, sulfide minerals, which can contain gold, silver and copper, can be identified. 
 
Other methods that are sometimes used are seismic (typically used in the oil and gas in-
dustry) and radiometric (to detect radioactive minerals) surveys. 
 

Base of till (BOT) sampling 
BOT sampling is common in the northern hemisphere where glaciers have left layers of 
glacial till (SE: morän, FI: moreeni) behind them. A hole is drilled through this sediment 
down to the bedrock where a sample some tens of centimeters thick is collected for visual 
and geochemical analysis. Diamond drilling is not necessary for this so cheaper drilling 
methods can be used. 
 

Drilling 
Drilling is usually done in winter in Finland since drilling equipment weighs a lot and there 
are a lot of bogs and unstable ground in the forests. It is also impossible to do field work, 
so it makes sense to optimize the schedule by drilling in winter when nothing else is possi-
ble. 
 
There are two types of drilling. The standard type is diamond drilling. It drills a hole from 
which cores of different diameters are retrieved, typically an ‘NQ’ size core with a diameter 
of 47.6 mm or a ‘HQ’ size core of 63.5 mm. A typical diamond drill program costs around 
USD 200 per meter. Holes are usually a few hundred meters deep. Thus, just one drill hole 
costs more than a geophysical survey.  
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Diamond drill cores 

 

 
       
Source: iStockphoto. 

 
In order to quantify a mineral resource, 50-100 holes might typically be needed. In the 
Peräpohja region they might be 200-300 meters deep. Thus, the cost of a program would 
be USD 2.5-5m. 
 
There is also a cheaper method, Reverse Circulation or RC drilling, which produces a tray 
full of small rock chips instead of cores. It is based on a pneumatic hammering action and 
compressed air. This method is suitable for BOT-drilling. It cannot be used as a basis for a 
mineral reserves classification. 
 

Minimum grades 
For a mine to be economically viable, the mineralization found needs to contain a suffi-
ciently large amount of ore with a high enough resource grade. We consider gold, copper, 
cobalt and lead-zinc below, which are the main resources Arctic Minerals are looking for. 
 
For gold, one gram per ton can be considered a threshold for open-pit mines, depending 
on the ratio of waste rock to ore, but underground gold mines typically require at least 2.5 
g/t to be economically viable.  
 
The average copper grade extracted today is around 0.6 percent (Calvo et al. 2016). A 
large part of this is from open pits. Grades substantially lower than this might not be eco-
nomic.  
 
Cobalt is usually a byproduct of copper and nickel ores. More than half of the world’s co-
balt production comes from nickel ores. It therefore makes less sense to speak of a mini-
mum cobalt grade for mining to be economic. Economic viability will depend on the total 
mineral value of copper or nickel plus cobalt. This is often the case in mining since many 
ores contain several metals in different grades. 
 
Lead and zinc are almost always found and mined together. The estimated global average 
grade of lead-zinc (that is the sum of both metals) in mines is 6.05 percent (Calvo et al. 
2016). 
 

Legal framework  
According to the Fraser Institute Annual Survey of Mining Companies 2019 Finland was 
ranked second in the world in the Investment Attractiveness Index. It was ranked first in 
the Policy Perception Index, which measures policy attractiveness. 76 jurisdictions were 
measured in the survey. The “Everyman's Right” gives public access to all land. It allows 
geological mapping and some non-intrusive sampling and prospecting to be carried out 
everywhere. Finland has a 20 percent corporate tax rate and miners pay 0.15 percent roy-
alty to the property owner and EUR 5000 per km2 and year in excavation fee. 
 

Permits 
There are three kinds of permits in Finland: reservation permits, exploration permits and 
extraction permits.1 
 
A reservation is a request for priority to a particular area for up to two years. It gives the 
owner the priority when applying for an exploration permit. It allows for initial prospecting 
and sampling, but it does not permit any drilling, geochemical sampling or ground geo-
physics without the landowner’s permission. An exploration reservation is a Finnish legal 

 
1 In Swedish: förbehåll – undersökningstillstånd – bearbetningskoncession 
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definition that does not exist in neighbouring countries. It provides a low level of legal pro-
tection and cannot be sold or transferred. 
 
An exploration permit is valid for up to three years at a time, which can be extended up to 
a maximum of 15 years. It provides a comparatively high level of legal protection. It has a 
legal owner, and the title can be transferred or sold to another party. Exploration data have 
to be reported to the Mining Authority. Exploration permits allow advanced work but are 
much more expensive. There is an annual fee of EUR 2000 per km2 for each of the first 
four years; EUR 3000 per km2 per year for the fifth, sixth and seventh year; EUR 4000 per 
km2 per year for the eighth, ninth and 10th year; and EUR 5000 per km2 per year for fur-
ther years of validity of the exploration permit. 
 
A company therefore has to use judgement when choosing which limited areas to apply for 
an exploration permit. For example, the 242 km2 of exploration permits at Peräpohja will 
cost EUR 484 000 per year and be paid for by the joint venture. The ultimate goal of an 
exploration permit is to perform drilling which allows for the quantification of minerals. A 
scoping study is usually the next step. In it, the mineral resources are estimated. 
 
A mining or extraction permit allows for the construction of a mine. It has an undefined 
time limit but is checked by the Mining Authority every ten years. It can be applied for 
based on the results of data obtained through the exploration permit (principally from drill-
ing cores). A feasibility study has to be performed. A technical plan for the development of 
the mine has to be submitted.  
 

GTK – Geological Survey of Finland 
Geological Survey of Finland is a geoscience research agency operating under a ministry. 
It employs over 400 professionals. It administers Finland’s national geodatabase that is 
available for researchers or prospecting companies for a small fee. It registers drilling re-
sults and has a library of samples. All drilling results done through a permit mentioned 
above have to be registered with GTK. GTK is a unique organization in that it can provide 
detailed historical geological surveys which can be used as a basis for mineral exploration. 
Where detailed surveys are available, this can save millions of dollars in cost compared to 
having to do the surveys oneself. It also provides cheap leads for exploration targets. The 
availability of this information is a major reason for Arctic Mineral’s choice of Finland as its 
area of operations. 
 

Classification of minerals  
In order to estimate the mineral content of an area with a permit, a Mineral Resource 
Statement has to be made. This is usually part of a scoping study, also called a conceptual 
study. A scoping study is based on initial drilling and informed assumptions. It usually in-
cludes a basic mine plan and determines whether extraction will be done through an open 
pit or underground mine. It provides estimates of measured, indicated and inferred re-
sources in millions of tons (Mt) together with ore grade. 
 
The pre-feasibility study and feasibility study are more detailed. They can convert mineral 
resources into mineral reserves. According to EU the definition of mineral reserve is a: 
 

definition of a three-dimensional body of mineralization in sufficient technical detail 
and accompanied by an economic evaluation so that the estimated tonnage and 
grade can be classified as a mineral reserve. A Mineral Reserve is the economi-
cally mineable part of a Measured or Indicated Mineral Resource demonstrated by 
at least a Preliminary Feasibility Study.2 

 
Pre-feasibility studies are preliminary mine plans. They are somewhat generic in that they 
are based on assumptions adapted to local conditions. They provide a reasonable basis 
for determining investment needs and the economic value of the asset, such as IRR and 
NPV. 
 
Full feasibility studies are performed before a mine is constructed. They are significantly 
more expensive since they make detailed engineering and construction plans. 
 
To summarize, there are three types of reports with different levels of complexity and cer-
tainty. The scoping study is the most basic one, the pre-feasibility study is the intermediate 
one and the feasibility study is the most extensive one. All three types of reports are made 
by specialized consulting companies and require in-depth industry knowledge. 
 

 
2 https://inspire.ec.europa.eu/codelist/ExplorationResultValue/mineralReserveDefined 
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The relationship between mineral resources and mineral reserves is illustrated in the figure 
below based on the JORC code. 
 
JORC approach for mineral resource classification 

 
       
Source: The JORC Code 2012 Edition, p. 9. 

 
The JORC Code, or the Australasian Code for Reporting of Exploration Results, Mineral 
Resources and Ore Reserves, is considered the golden standard in the mining industry. 
JORC stand for (Australian) Joint Ore Reserves Committee. 
 

Environmental Impact Assessment 
The last step taken before developing a mine is an Environmental Impact Assessment 
(EIA) which shows the effect on the environment and steps taken to ensure that it is mini-
mized. 
 

Valuation of minerals 
The VALMIN Code (The Australasian Code for the Public Reporting of Technical Assess-
ments and Valuations of Mineral Assets) gives guidelines for the preparation of public re-
ports on any technical assessment or valuation of mineral assets. It is a companion to the 
JORC Code and is published by the Australasian VALMIN Committee.  
 
VALMIN approach for valuations 
 

Valuation Approach Exploration Projects Pre-development Projects Development Projects Production Projects 

Market Yes Yes Yes Yes 

Income No In some cases Yes Yes 

Cost Yes In some cases No No 

         
Source: The Valmin Code 2015 Edition, p. 29. 

 
All of Arctic Minerals’ assets in Finland are exploration projects. There are no comparable 
transactions except for Peräpohja. Thus, all assets except Peräpohja will have to be val-
ued through the cost approach, which can consist of either the Appraised Value method or 
the Multiples of Exploration Expenditure (MEE) method.  
 
Bidjovagge can be classified as a pre-development project. In our opinion, the market ap-
proach is the most appropriate valuation for this asset since Arctic Minerals intends to sell 
it and not develop it themselves. Otherwise, the income approach would have been more 
suitable. 
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Projects 
Arctic Minerals has six exploration targets, one in Norway and five in Finland. Of the five ones in Fin-
land, three can be considered major and two minor ones of limited importance. All targets except for 
Bidjovagge are in a very early stage. Only at Bidjovagge has extensive drilling been performed which 
allows the quantification of mineral resources, most of which are in the category inferred. 
 
Assets or exploration targets 
 

Column1 Assets Column7 Permit area km2 Column3 Column5 Column6 

 Name Reservation Exploration (applied) Extraction Metals mtonnes 

Norway Bidjovagge  1 7.16 gold, copper 2.6 

       
Finland Peräpohja 284 491  copper, gold, silver  

 Kiiminki 1832   cobalt, copper/gold,zinc,silver  

 Nutukka 366 23  gold  
  Paasivara 8   platinum group elements  

 Sum 2490 515    
 
 

Source: TUKES and Company information.  

 

Major Projects in Finland  
Arctic Minerals is active in Finland and Norway at Bidjovagge, which is close to the Finnish 
Border. The company has three major projects in Finland: the joint-venture project 
Peräpohja with Rio Tinto, Nutukka and Kiiminki. 
 
Exploration targets in Finland  Mine in Norway 
 

 

  

 
 

Source: Company Information  Source: Company Information 

 

Peräpohja – joint venture with Rio Tinto 
Peräpohja is a joint venture with Rio Tinto since 2020. 284 km2 are reserved while explora-
tion permits of 491 km2 have been applied for (and not yet granted). It is the most priori-
tized target of Arctic Minerals in Finland. Exploration is mainly funded by Rio Tinto. Rio 
Tinto has earn-in-options and can earn up to 51 percent at a first stage by spending a total 
of USD 4m over three years and up to 75 percent at a second stage by spending USD 5m 
over a further two years. If more money is spent after 75 percent ownership is reached, the 
investment has to be matched by Arctic Minerals or else the ownership of Rio Tinto in-
creases further according to a formula. The maximum time for the joint venture is five 
years. However, it would be more reasonable to expect Rio Tinto to conclude the two 
phases in four years if they find the mineralization interesting. The exploration permits will 
cost almost EUR 100 000 per year when they are granted which will be paid for by the joint 
venture. Arctic Minerals plans to narrow down the area covered by the permit in the future 
in order to reduce the cost. 
 
The negotiations with Rio Tinto were concluded in a very short time. They have an internal 
quality control of all exploration targets. As one of the top three mining companies in the 
world they have many possibilities and cannot explore everywhere. The fact that the joint 
venture was concluded with Arctic Mining in such a short period of time and after a com-
paratively small amount of exploration had been done is a testament to the potential of the 
asset and the skill of the team at Arctic Minerals. 
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In total Rio Tinto might spend up to USD 9m. This is enough to fund not just further sur-
veying and the cost of the permit but also extensive drilling. The all-in cost for drilling might 
be USD 200 per meter. The holes drilled would probably be 200-300 meters deep. Typi-
cally, 50-100 holes are drilled to quantify the mineral resources of an asset, depending on 
the size of the discovery. This would cost USD 2.5m to 5m if the average cost per hole is 
USD 50 0000. Such work is thus funded and expected to be performed during the two 
phases of the joint venture. 
 
If a large mineralization is found, Arctic Minerals has the option to sell its share or to fund 
its part of the mine that would be constructed. The most probable option is that the share 
would be sold, and the most likely buyer is Rio Tinto. However, minority shares are often 
purchased by third part companies. This is particularly common among Japanese mining 
companies. It would also be possible to for Arctic Minerals to participate in the construction 
of a mine as a minority partner. Funding could be available through loans or bonds against 
the mineral reserves, which count as a more or less liquid asset on a company’s balance 
sheet (it should be noted that this is not the case with mineral resources if only a scoping 
study is available). However, the business idea of Arctic Minerals is not to own or construct 
mines, but to explore for minerals and then sell the rights. 
 
Rio Tinto is looking for at least a medium sized, or tier 2, asset. If a smaller mineralization 
were to be found, it is possible that they might leave the joint venture. In that case the 
rights to the exploration permit go back to Arctic Minerals who would be free to sell it or to 
develop the asset further. Boliden is an example of a company that might be interested in 
such an asset. They own several smelters close by that need raw material. They acquired 
the Finnish mine Kevitsa a few years ago partly for this reason, since owning mines close 
to their smelters provides synergies. 
 
Peräpohja was originally chosen as a target for conceptual reasons just like Nutukka. The 
geology in the Peräpohja schist belt has similarities with the Zambian Copperbelt region, 
which is a region in Zambia and Congo. Both countries are major producers of copper. 
Zambia produced almost 1 million tonnes and Congo 1.5 million tonnes of copper in 2019. 
Risto Pietilä and Peter Wulff work together in Finland. The latter has been responsible for 
the three field seasons during 2017-2019. 
 
During the first season in 2017 several copper bearing boulders and outcrops were found.  
In 2018 samples from blocks and outcrops were analyzed and found to contain gold and 
silver. Fieldwork in 2019 found more copper-bearing boulders and outcrops. In addition to 
the sampling program, in 2019 the Company also carried out ground geophysical surveys 
(Induced Polarization) on 10 targets. After the joint venture agreement was signed during 
the first half of 2020, the Company performed more fieldwork and found more lead-copper 
bearing boulders. Further geophysical surveys in the form of a deep-penetrating electro-
magnetic ground geophysical survey was carried out with the aim of optimizing the loca-
tion of previously identified drill targets as well as identifying potential new targets. There 
are further plans for high-resolution airborne geophysics, Base of Till ("BOT") sampling 
and diamond drilling in selected areas in the upcoming season. 
 

Kiiminki 
Kiiminki is located in Central Finland, northeast of Oulu. Arctic Minerals is searching for 
battery metals and has exploration reservations of 1832 km2. It is considered the second 
most promising target by the company. 
 
Like the other main exploration targets, Kiiminki was chosen by Risto Pietilä on the basis 
of already available data. The area is known to contain outcrops of cobalt-copper and 
lead-zinc-silver-gold. Previous GTK fieldwork has found boulders containing lead-zinc with 
up to 11.8 percent lead, 6.5 percent zinc, 370 grams/ton silver and 4 grams/ton gold. Ou-
totkumpu has also explored the area but got out. All of this is available in a database that 
Arctic Minerals purchased from GTK for a few thousand Euros. The company estimates 
that it would have cost in the order of EUR 2-4m to produce the data themselves. 
 
The company is mainly looking for lead and zinc. It is exploring four areas: Martimo, 
Katiska, Kumpusuo and Haukipudas. Martimo is the priority target. 
 
In the Martimo area of Kiiminki, geochemical data show the existence of a lead-zinc-silver-
gold anomaly which coincides with geophysical anomalies. On the basis of these anoma-
lies, the extent of the Martimo zone is significant - more than 10 km long and about 1 km 
wide. The Company believes that the geochemical anomalies in Martimo are also due to 
the presence of lead-zinc-silver-gold mineralization. The company is performing further 
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field work and analyzing GTK geochemical and geophysical data. It plans further geophys-
ical work to optimize the drill target location at Martimio. 
 
The plan is to perform base of till drilling 4-6 meters deep as well as geophysical studies in 
the summer, though an exploration permit will have to be obtained before proceeding. If 
this is successful, diamond drilling of a few holes would be possible during winter. If the 
drilling leads to the discovery of a mineral resource, a new joint venture might be possible 
if Arctic Minerals can find the right partner. We deem it less likely that it would be possible 
to sell the permit for any major profit at such an early stage, although this might be a possi-
bility as well.  
 
Arctic Minerals has identified a second target area in the Katiska area, located 15 km to 
the west of Martimo and in a similar geology. A third target area has been identified at 
Kumpusuo, some 5 km north of the Katiska target. Field work has been conducted in the 
fourth target area, Haukipudas, where samples with high content of lead and zinc and 
traces of copper, cobalt, silver and gold have been found. 
 

Nutukka  
Nutukka is located in the far north of Finland in Finish Lappland in the Central Lapland 
Greenstone belt. The exploration target is believed to mainly contain gold. Exploration res-
ervations 366 km2 have been made and, as of recently, 23 km2 of exploration permits have 
been applied for. It is the third most important target for Arctic Minerals in Finland. 
 
The area is rich in gold. Several other companies also explore it for gold. The best known 
and largest asset in the area is the Kittilä gold mine. It is the largest of its kind in Europe 
and produces approximately 230,000 oz gold per year (2020). The geology is similar to the 
Abitibi gold belt in eastern Canada, which is also a greenstone belt. Compared to Canada, 
very limited mining has been performed in the region. The management of Arctic Minerals 
thus believe that there is untapped potential in the area.   
 
The specific target of Nutukka was chosen by Risto Pietilä on a conceptual basis. It was 
identified through detailed study of geochemical, geophysical and other data available 
from GTK (Geological Survey of Finland).  
 
Exploration reservations were obtained in 2019 and exploration began in 2020 by taking 
samples from a large area within the reservation. In June, a total of 34 samples were taken 
at a depth of 0.5 - 1.0 meters. Gold particles were observed in 17 of the samples. Further 
soil sampling was carried out during September 2020. A total of 76 new samples were 
taken. 37 were confirmed to contain gold by examination through microscope. 
 
The company has interpreted the results as showing that there is a distinct cluster of gold-
bearing samples in one particular location within the reservation. The shape and size dis-
tribution of the gold particles suggest that the gold has a local source within 2 kilometers of 
the cluster. 
 
The next step will be to identify this gold source. The company intends to perform more 
sampling and perhaps trenching during the summer of 2021. If the results mean that the 
company can better pinpoint the location of the gold source, the next step would be base 
of till drilling. This might occur at the end of 2021. 
 

Minor Projects in Finland 
Arctic minerals has explored two further areas, but considers these less promising than 
Peräpohja, Kiiminki and Nutukka. The most advanced project was Vihanti, where explora-
tory drilling was carried out. However, the project has been abandoned and written off 
since the drilling results were not favourable enough. This means that one minor explora-
tion target remains. 
 

Paasivaara 
Paasivaara is a chromite-PGE (platinum group elements) target located approximately 14 
km east of the city of Kemi and 7 km northeast of Outokumpu’s Kemi chromite mine. The 
size of the reservation is very small compared to the previously mentioned ones at only 8 
km2. Arctic Minerals has carried out geophysical and geological modelling which indicates 
clear potential for chromite and PGE mineralization. 
 
The Company plans to start exploration at Paasivaara during winter 2021/2022. Initial work 
would consist of a geophysical (induced polarisation or “IP”) survey. If results are positive, 
this would be followed up by drilling. 
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Norwegian projects: Bidjovagge 
Arctic Gold, now merged into Arctic Minerals, acquired the mineral rights at Bidjovagge in 
2010. It is an old mine that was closed by then owner Outokumpu in 1991. In the first 
phase of the mine in the 1970’s copper was the main resources. In the last phase in 1985-
1991 gold was the main resource. There is an ample documentation of the exploration 
performed on the site from the 1950s and onwards. A large number of holes have been 
drilled, over 1500. 
 
A scoping study was made by the consulting company Outotec Oyj in 2010 and updated in 
2012 after reserves had increased. The tonnage was estimated at 2.06 million tonnes in 
the class Indicated mineral resource with a grading 1.62 gram per ton of gold and 1.15 
percent copper. The Inferred resource was calculated at 0.24 million tonnes with a grading 
of 2.6 grams per ton gold and 0.9 percent copper. In the area of the closed Bidjovagge 
mine there are also several heaps of “marginal ore”. In total they amount to 0.3 million tons 
with estimated grades 1.79 gram gold per ton and 0.6 percent copper. 
 
The company possess 9 extraction permits covering an area of 7.16 km2 and one explora-
tion permit covering one km2.  
 
Arctic Gold had earlier planned to build a new processing plant in Bidjovagge with a ca-
pacity to annually treat 350,000 tonnes of ore. In order to start the mine the company 
planned to raise SEK 400m (EUR 45m) in capital raise in 2013. Infrastructure in terms of 
roads, water and electricity is in place and only need to be renovated. A new processing 
plant would have to be set up. The plan was to start production in 2013 and to become 
profitable in 2014 or 2015. The company also considered being bought by a larger mining 
industry player, such as Agnico-Eagle which acquired Riddarhyttan Resources with its 
Kittila mine in Finland during 2004 and 2005. 
 
The development of Bidjovagge has been suspended since 2012 because of a veto from 
the local municipality. The Norwegian Planning and Building Act gives municipalities the 
right to decide on the planning of new building projects. Arctic Mining, and now Arctic Min-
erals, cannot receive a planning permission. Bidjovagge is the only mine that has been put 
on hold because they did not receive this permission. The composition of the municipal 
board can change every four years at the elections, which means that the position of the 
municipality could change every four years. 
 
In 2017 the local municipality, Kautokeino, changed the classification of the area in which 
Bidjovagge is located into use for “Agriculture, Nature, Leisure and Reindeer husbandry”. 
 

Norwegian regulations 
Mining used to be a major economic activity in Norway, but activity has decreased sub-
stantially in recent years. Regulations relating to mining are more challenging compared to 
Finland. Regulations are also vaguer and more open to interpretation, which makes it 
more difficult for companies to predict the outcome of for example an application for an 
extraction permit. The Minerals Acts provides ample protection to Sami economic interests 
such as pasture for reindeer. The permission to mine depends on zoning plans (Fauchald 
2014, 57-58): 
 

Mining activities cannot be carried out unless they are in accordance with existing 
municipal land use plans. There are two categories of such plans in Norway; the 
general ‘municipal master plans’ and the specific ‘zoning plans’. Such plans are 
adopted by elected municipal councils. While the master plans in general are 
drafted by politicians and bureaucrats, the zoning plans are most often drafted by 
private parties, including mining companies. A zoning plan must be in place for all 
‘major building and construction projects and other projects which may have sub-
stantial effects on the environment and society’ (section 12–1 of the Planning and 
Building Act), which means that private parties must prepare such plans before 
extraction of minerals but probably not before exploration. 

 
Since the zoning plan at Bidjovagge has been changed by the local municipality it is at 
present impossible to proceed with the construct of a mine there. The decision has to be 
reversed and the zoning defined as ‘buildings and installations’ with the sub-objective ‘raw 
material extraction’. 
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Market and comparable companies 
Arctic Minerals is actively exploring for minerals in Finland. Finland is ranked as one of the best coun-
tries in the world for business development in mining. It is also largely underexplored, which means that 
there is still good potential for finding large mineralizations. Metal prices have in general been stagnant 
during the last decade but have begun to increase during the last year. This decade could be one of 
increasing metal prices, which will lead to an increase in the value of exploration assets.  
 

Mining industry in Finland 
There are over 40 mines in Finland today. The industry had a turnover of 1,5 billion USD in 
2015. Total rock extraction was 89 million tonnes. The largest mine, Kevitsa, had 37 mil-
lion tonnes extracted from it. It is a polymetallic mine constructed by First Quantum who 
invested of USD 400m to open it in 2012. Since 2016 it is owned and operated by Boliden. 
Three of the key persons at Arctic Minerals found and developed Kevitsa. The largest gold 
mine in Europe is located in Kittilä and operated by Agnico-Eagle. Pyhäsalmi zinc mine is 
another major mine that is operated by Inmet. Nordic Mines developed the Laiva gold de-
posit to a cost of USD 71.1m but had to sell it in 2017 due to a lack of profitability. There 
are about 20 junior mining companies active in Finland. Exploration expenditure has in-
creased substantially since 1995 after Finland joined the EU.  
 
Finnish mines in 2015  
  

 
 

Source: Mineral policy in Finland, https://www.envir.ee/sites/default/files/riikka_aaltonen_mineral_policy_in_fin-

land.pdf, accessed 2021-01-26.  

 
Finland holds great potential for new mines. Finland is believed to hold considerable undis-
covered reserves of industrial metals and in particular copper, cobalt, nickel and lithium in 
addition to precious metals, in particular gold. In particular, the northern region of the coun-
try has been little explored. 
 
In Northern Finland lies the Central Lapland Greenstone Belt (CLGB). It is home to Kittilä 
gold mine. The area is considered to be largely unexplored. For example Carl Löfberg, co-
founder and CEO of FireFox Gold, has this comment regarding the exploration potential of 
the CLGB (Investing News 2020): “It is highly unlikely that the CLGB would host only one 
major gold mine when comparing it to other comparable greenstone belts worldwide. This 
is most likely due to a lack of drilling. As the belt matures, we would expect gold discovery 

https://www.envir.ee/sites/default/files/riikka_aaltonen_mineral_policy_in_finland.pdf
https://www.envir.ee/sites/default/files/riikka_aaltonen_mineral_policy_in_finland.pdf
https://investingnews.com/company-profiles/firefox-gold-corp-tsxv-ffox-recent-gold-discoveries-in-finland/
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to catch up to Canada’s Abitibi terrane and other important greenstone belts in West Africa 
and Australia.”  
 

Copper Market 
During the last decade copper prices were stagnant or declining. 2021 may be the reversal 
of this trend. Many believe that the present decade will be one of rising copper prices. 
 
Copper price (USD/ton) 
 

 
 
 

Source: Refinitiv Eikon.  

 
Worldwide copper production has never decreased from year to year during the past 
twenty years and has increased during most years except for the Covid-19-year 2020. 
From 1991 to 2015, the world total extraction has doubled, increasing from 9.3 million to 
18.7 million tonnes. Total copper production in 2010 was 16,1 million tonnes while it was 
23,5 million in 2019. 
 
Future increase in demand will be driven by in part the electrification of vehicles and re-
newable energy production. A normal car contains around 25 kg of copper, a hybrid 
around 50 kg and a fully electric vehicle around 75 kg. Demand will also be driven by tradi-
tional electrical infrastructure projects in China as the country continues to grow. 
 
Global light vehicle sales were slightly below 80 million in 2019. If 20 million battery electric 
vehicles will be sold in 2030, around 1,5 million tonnes of copper will be used in their pro-
duction.   
 
The total supply of copper is derived not only from mining but also from recycling. Most 
manufactured copper is recycled at some point. Demand is thus higher than the copper 
mine output, at present around 4-5 million tonnes higher. Chile is by far the largest pro-
ducer of copper ore producing around 6 million tonnes of pure copper per year. 
 
Copper mine output (mtonnes)  Copper demand (mtonnes) 
 

 

  

 

Source: Fitch Solutions cited in https://www.spglobal.com/marketintelli-
gence/en/news-insights/latest-news-headlines/copper-supply-faces-struggle-
to-keep-up-with-growing-demand-60471925 . 

 Source: Fitch cited in Mining.com 

 

Gold  
The gold price has been declining or stagnant during most of the last decade. It began to 
increase during 2019 and has continued to increase during 2021. 
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The main uses of gold are for investing purposes and for jewelry. It is important as a re-
serve for central banks. Gold is also used for industrial and technological applications. The 
standard unit of measurement is the troy ounce (1 Oz = 31.1 g). 
 
Gold production has flatlined and may have peaked. Gold is also recycled each year in an 
amount corresponding to around a third of the amount mined. Forecasts about future gold 
production are difficult to make. Most gold today comes from older mines and reserves are 
only around 50 000 tonnes. Historically, a large part of the world’s production has been 
derived from Witwatersrand ridge in South Africa. Today gold is extracted from smaller and 
smaller mines with lower concentrations of gold. However, increased gold prices might 
make the mining of even lower concentrations of gold ore economically viable thus in-
creasing reserves. Whether or not we have reached peak gold, as some contend, is there-
fore a difficult question. However, prices will have to rise even further if production is to be 
significantly increased. 
 
Historical gold mine output (tonnes)  Gold price (USD/oz) 
 

 

  

 

Source: gold.org/goldhub  Source: Refinitiv Eikon 

 

Other metals  
Battery metals are the raw materials used in the production of batteries, which include lith-
ium, nickel, cobalt, manganese, and graphite. Of these metals, cobalt is the one most in 
demand and the only one Arctic Minerals are looking for at present. 
 
The demand for cobalt is expected to increase dramatically. In 2020 demand was around 
130 000 tonnes. In 2025 it is expected to be 200 000 and 300 000 tonnes by 2030. More 
than half of the world’s production comes from Congo (Alves Dias et al., 2018, Cobalt: de-
mand-supply balances in the transition to electric mobility). Most of the demand increase is 
due to electric batteries of the lithium-ion type, in which cobalt is a crucial metal for the 
cathode. The price has increased dramatically during the last five years. 
 
Cobalt demand, ktonnes  Cobalt Price (USD/ton) 
 

 

  

 

Source: Alves Dias et al., 2018, Cobalt: demand-supply balances in the tran-
sition to electric mobility. 

 Source: Carlsquare 

 
Arctic Minerals is also exploring for Zinc. Zinc is the fourth most common metal in use. The 
annual production is around 13 million tonnes. The largest producer is China with around a 
third of the total. Production has been comparatively stable during last decade which only 
saw a growth of 0.2 percent per year on average. Production growth is expected to in-
crease during this decade. Most zinc is used in galvanization (that is anti-corrosion for iron 
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or steel). It is also used in alloys. 95 percent of Zinc comes from sulfidic ore deposits. The 
price development during the last decade somewhat mirrors that of Cobalt. 
 
Silver is another secondary metal that Arctic Minerals is exploring for. Like zinc, it mainly 
occurs in sulfidic ores. It is often a byproduct when mining for copper, nickel, lead (which 
can itself be the byproduct of silver mining) or zinc. Annual production is very small com-
pared to industrial metals at only 27 000 tonnes per year, or about eight times the gold 
production. The spot price is around USD 27/oz or around 60-70 times less expensive 
than gold. 
 
Zinc price (USD/ton)  Silver price (USD/oz) 
 

 

 

 
 

Source: Carlsquare  Source: Refinitiv Eikon 

 

Listed mineral exploration companies 
We have complied a list of mineral exploration companies active in Scandinavia. We have 
chosen companies that have no mineral production. The companies are in different explo-
ration phases. Some companies have mineral resources, others not. Thus, some caution 
has to be applied when attempting a valuation based on multiples of comparable compa-
nies. The most relevant multiples are in our opinion price/book and EV/equity values. 
 
EV/mineral resource value might be another useful multiple to look at, but most companies 
in our list have several projects, only some of which might have mineral resources. Arctic 
Minerals’ Finnish projects do not have mineral resources as they are in a very early stage. 
This multiple is therefore not very useful in this case. 
 
Multiples, mineral exploration companies  
 

Name HQ Mcap (MSEK) Enterprise Value Total Equity Price Book EV/Equity 

Gold Line Resources Ltd CA 376 336 42 9,0 8,0 

Gungnir Resources Inc CA 36 28 23 1,5 1,2 

Capella Minerals CA 77 63 -13 -5,9 -4,8 

Norden Crown Metals  CA 87 79 22 4,0 3,6 

Rupert Resources Ltd CA 4341 4164 344 12,6 12,1 

Firefox Gold Corp CA 97 90 13 7,2 6,7 

Mawson Resources Ltd CA 487 395 384 1,3 1,0 

Aurion Resources Ltd CA 493 424 273 1,8 1,6 

Beowulf Mining PLC GB 400 404 133 3,0 3,0 

Botnia Exploration Holding AB (publ) SE 322 313 84 3,9 3,7 

Copperstone Resources AB (publ) SE 785 826 264 3,0 3,1 

Nordic Iron Ore AB SE 102 97 154 0,7 0,6 

Grangesberg Exploration SE 216 224 87 2,5 2,6 

Average  602 572 139 3,4 3,3 

Median  322 313 87 3,0 3,0 

Max  4341 4164 384 12,6 12,1 

Min   36 28 -13 -5,9 -4,8 

Arctic Minerals AB SE 112 82 74 1,5 1,1 

Implied valuation (based on median)  221 226  3,0 3,0 

   

 Source: Refinitiv Eikon 

 
Arctic Minerals trades below the average and median of all multiples. The median market 
cap in our list is SEK 322m and the median enterprise value is SEK 313m as compared to 
Arctic Minerals market cap of SEK 112m and enterprise value of SEK 82m. By applying 
the median price/book and EV/equity multiples, these values should be SEK 221m and 
226m respectively. This would correspond to a share price of about SEK 1.54-1.78 (when 
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adding a cash position of SEK 30.5m). Considering that Arctic Minerals is in a slightly ear-
lier stage compared to most companies in the list, this implied valuation is probably some-
what high.  
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Scandinavian transactions: mineral resources 
Summary 
We have calculated the mineral value in relation to the transaction value which we summa-
rize below. The non-weighted average ratio of mineral value to transaction value was 1,12 
percent. We will use this ratio when valuing measured, indicated and inferred mineral re-
sources. At present, Bidjovagge is the only one of Arctic Mineral’s assets that has mineral 
resources. 
 
Summary transactions value 

 

Asset Transaction value Mineral value Ratio 

Hautalampi 6.7 mUSD 466 mUSD 1.44% 

Krasny 39 mUSD 2943 mUSD 1.33% 

APP 104 mUSD 41086 mUSD 0.25% 

Laiva 22 mUSD 765 mUSD 2.89% 

Viscaria 34 mUSD 3836 mUSD 0.89% 

Average   1.36% 

  

Source: Company information and Carlsquare estimates 

 
The mineral value is of each transaction is calculated from the MA100 spot price. Historical 
prices are used, except for Hautalampi which may be considered close enough in time. 
 

Eurobattery Minerals – Hautalampi – May 2020 
In May 2020 the public mineral exploration company Eurobattery minerals signed an in-
vestment option to acquire 100 percent of the shares in Vulcan Hautalampi, which owns 
the Hautalampi Nickel-Cobalt-Copper Project in eastern Finland, from FinnCobalt. Accord-
ing to the terms the asset would be acquired for a total of EUR 6.05m in staged payments, 
consisting of: 
 
- EUR1.35m in cash 
- EUR4.70m in BAT shares 
- With each payment stage triggered upon value accretive project milestones 
 
The Hautalampi Nickel-Cobalt-Copper Project has 3,2 million tonnes of measured, indi-
cated and inferred mineral resources with 0,43% Ni, 0,36% Cu and 0,11% Co.  
 
We assume a deal value of EUR 6.05 m (USD 6.7m based on the exchange rate in May 
2020). The mineral value is calculated to have a value of USD 464m. This implies a price / 
mineral value ratio of 1.45 percent. 
 

Kopy Goldfields – Krasny project – April 2020 
Kopy Goldfields is active in Russia but listed in Sweden. Since the company is Swedish, 
we make use the transaction together with the Scandinavian ones. We estimate that the 
valuation in the proposed transaction below is in line with transaction taking place in Eu-
rope. 
 
Kopy Goldfields own a 49 percent stake in the Krasny project in Irkutsk Oblast in Siberia. 
The remaining 51 percent is owned by the Russian mining company GV Gold. In April 
Kopy Goldfields offered GV Gold to sell its stake at the price of USD 20m. As an alterna-
tive the Company offered GV Gold to acquire Kopy Goldfields' 49 percent stake in Krasny 
at the pro-rata price of USD 19.2 million. Thus, the Krasny project is valued at USE 39.6m. 
According to Kopy Goldfields, the valuation is based on indicative bids received from other 
interested parties during the last year and thus represent a market value. The 49 per cent 
stake of the project, held by Kopy Goldfields, had a book value of MSEK 105, as per De-
cember 31, 2019. 
 
The Krasny deposit has mineral resources of 2089 koz as calculated from indicated (291 
koz) and inferred mineral resources. The mineral value is calculated to have had a value of 
USD 2 915m. This implies a price / mineral value ratio of 1.34 percent. 
 

Copperstone Resources – Viscaria – October 2018 
Copperstone Resources signed an agreement to acquire Viscaria from Sunstone Metals 
for a consideration of AUD 47.3m (USD 34m) in October 2018 in a staged transaction, with 
the consideration in the initial stage consisting of a cash payment of SEK 40m and 160 
million Copperstone B-shares payable on completion. 
 

The Krasny deposit consists of the 
following resources: 
Krasny: Indicated: 291 koz@1.20 
g/t. 
Inferred: 1 202 koz@2.02 g/t 
Vostochny: Inferred 339koz@1.57 
g/t. 
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Avalon minerals had around 52.4m tonnes of mineral resources containing 0,63 mtonnes 
copper. The mineral value is calculated to have had a value of USD 3879m. This implies a 
price / mineral value ratio of 0.88 percent. 
 

Gold Fields Limited – Arctic Platinum Project – January 2018 
In January 2018, the South African mining company Gold Fields Limited announced the 
sale of its Arctic Platinum Project (APP) in northern Finland to the Finnish subsidiary of 
private equity fund CD Capital Natural Resources Fund III (CD Capital), headquartered 
in London. The project assets for APP including the Suhanko mining licence and associ-
ated real estate. The asset is polymetallic and rich in palladium. 
 
The purchase price was USD 40m in cash and a royalty of 2 percent NSR (net smelter 
return) on all metals. 1 percent was capped at USD 20 million and 1 percent uncapped. 
We calculate a value of the royalty part at USD 40m through a simplified model, thus the 
total transaction value is estimated at USD 80m. 
 
Measured, indicated and inferred mineral resources are estimated at 209m tonnes and 
contain 9800 koz palladium, 2400 koz platinum, 786 koz gold, 2.280m tonnes of copper 
and 0.96m tonnes of nickel. The mineral value is calculated to have a value of USD 
40 985m. This implies a price / mineral value ratio of 0.25 percent. 
 

Nordic Mines – Laiva Gold mine – November 2017 
In November 2017, the Canadian junior mining company Firesteel Resources agreed to 
acquire a 60 percent stake in the Finnish Laiva Mine from Nordic Mines AB, which is listed 
in Sweden. The purchase price was CAD 20m (USD 16.46m) in staged payments. 
As per the agreement, Firesteel had an option to acquire the remaining 40% within 1 year 
of starting production.The remaining 40 percent was purchased with shares. The aggre-
gate deemed value of the Consideration Shares was $5,643,100. Prior to the issue of the 
Consideration Shares, NOMI held no common shares in Firesteel. After giving effect to the 
issuance of the Consideration Shares, NOMI now holds 40% of Firesteel's issued and out-
standing shares. 
 
Firesteel’s resource estimated 3.8 million measured and indicated tonnes containing 
151,000 contained oz. gold and another 9 million inferred tonnes containing 1.5 grams 
gold 445,000 ounces of gold. The minerals are calculated to have a value of USD 764m. 
This implies a price / mineral value ratio of 2.89 percent.  
 
The Laiva Mine was an active mining facility in which large investments had been made. 
Due to this the transaction price was higher compared to the other exploratory assets 
mentioned in this section. On the other hand, there was a high level of uncertainty pertain-
ing to the extent of the mineral resources. 
 

Scandinavian transactions: exploration assets 
Kutuvuoma and Ahvenjarvi Joint Venture – Aug. 2019 
In August 2019, the Canadian gold mining company B2Gold Corporation exercised its op-
tion to acquire a 51 percent share in the Finland-based Kutuvuoma and Ahvenjarvi en-
gaged in gold exploration projects covering approximately 25,000 hectares from Aurion 
Resources Limited, which is also based in Canada. 
 
Following the terms of an agreement dated 13 January 2016, B2Gold completed over CAD 
5m (USD 3.75m) in exploration expenditures, paid Aurion CAD 0.5m (USD 0.38m) in cash 
and issued 550,000 B2Gold shares over a four-year period. The share price in 2019 was 
between 3-4 CAD. 
 
B2Gold had the option to acquire an additional 19 percent share by spending a further 
CAD 10m (USD 7.51m) over two years, and an additional optional 5 percent share by 
completing a feasibility study. 
 
The term of this joint venture agreement is similar to the Peräpohja agreement. However, 
the total amount to be spent to obtain a 75 percent share is somewhat higher: USD 
11.25m, 1-1.5 million in shares and a feasibility study compared to USD 9m.  
 
If Arctic were to agree upon more joint ventures, for Kiiminki or Nutukka, the Kutuvuoma 
and Ahvenjarvi and the Peräpohja joint ventures are models for how they might be struc-
tured and point to the order of magnitude of the amounts that might be involved.   
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Carlsquare estimates and financial history 
Arctic Minerals has had limited costs during its first three years. Spending is picking up from 2020. So 
far, the company has managed to create value from limited investments.  
 
We will show the costs for the company since its inception in 2017. We will not assume 
any revenue for the company during the forecast period (2021-2023), nor any gain on the 
sale of assets. The company’s business idea is to sell exploration projects after ore has 
been discovered, but if ore is discovered and the potential value of the asset are impossi-
ble to forecast. 
 

Arctic minerals: operating costs 
The company has had very limited costs until 2020, which was the year when the com-
pany started investing more substantial amounts in exploration. In 2020, the company 
spent SEK 17.8m and incurred additional costs of SEK 7.9m due to the write-off of the 
Vihanti exploration assets. We expect similar costs during 2021 and 2022, mainly related 
to exploration at Nutukka and Kiiminki, though we do not project any depreciation charges. 
 
Historical operating costs  Estimated future operating costs 
 

 

  

 

Source: Carlsquare estimates  Source: Carlsquare estimates 

 

Arctic minerals: cash flow 
The cash flow during 2020 was very small compared to the operating costs. This is partly 
explained by the accounts payable post of SEK 11.65m that will be paid in early 2021 with 
cash from the last capital raise. In our forecast, the company will need to raise around SEK 
25m before capital costs (which we assume will be SEK 2m) during 2022.  
 
Starting from 2023, the company might be in the position to make an exit in one or more of 
its projects, and thus not need any more capital. In our projections, we assume another 
capital raise of SEK 25m in 2023. We will not assume this for our valuation, however, 
since all development costs thus far planned will be financed by a capital raise in 2022.  
 
Historical cash flow  Estimated future cash flow 
 

 

  

 

Source: Carlsquare estimates  Source: Carlsquare estimates 
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Valuation and valuation methods 
Using a discount rate of 14.8 percent and a sum-of-the-parts valuation method, we value the company 
at SEK 1.11 per share. In our Bull-scenario, we estimate a value of SEK 1.99 per share and in the 
Bear-scenario a value of SEK 0.46 per share.  
 

Valuation methods 
When valuing early-stage mineral projects, normally the appraised value and comparable 
transaction methods are used. For most of Arctic Minerals’ assets there are no compara-
ble transactions. Furthermore, any transaction involving an early-stage exploration asset is 
more likely to be a joint venture which does not have a fixed monetary value. Therefore, 
the only realistic method of valuation of all assets except for Bidjovagge and the joint ven-
ture project Peräpohja is the appraised value method.  
 
The appraised value is defined as the sum of the past exploration expenditures that have 
brought the project forward, that is have contributed to exploration potential, and warranted 
future costs. Sales, general and administrative expense related to the exploration is not 
included, only costs related to exploration. Another method that is sometimes used in prac-
tice is the multiple of exploration expenditure. In this case, the historical exploration costs 
are increased or decreased by a multiplier based on how promising the results have been. 
We will not use this method since it involves detailed analysis of the exploration results 
which are not available to us and in addition requires expertise in geology. 
 
Comparable transactions are useful for valuing exploration assets with mineral resources 
or reserves when the intention is to sell an asset rather than develop it oneself, in which 
case the NPV (net present value) method is more appropriate. 
 
For joint venture projects with conditional investment stages, we will use a risk adjusted 
valuation approach. An implied value can be calculated from the structure of the staggered 
investments in the joint venture for a certain ownership share. 
 

Discount rate 
The required rate of return on equity is calculated using the CAPM model. In the model, 
we have assumed a risk-free interest rate of zero percent and a beta value of 1.2. The 
market risk premium is assumed to be 7.7 percent in line with PwC's "Risk premium in the 
Swedish equity market" from June 2020. To the market risk premium, we have added a 
small company premium of 4.6 percent. 
 

Sum of the parts valuation 
Bidjovagge 
A scoping study for Bidjovagge was made by Uototec in 2010 and updated after additional 
drilling in 2011. The results showed: 
 
▪ a 2.06 million ton indicated mineral resource with 1.60 g/t gold and 1.15% copper.  

▪ a 240 000-tonnes inferred mineral resource with 2.6 g/t and 0.9% copper.  

▪ Previously the company has also reported a mineral resource of 300,000 tons with 
1.79 g/t gold and 0.60% copper in old marginal ore heaps. 

 
An NPV calculation for Bidjevagge was made based on these results. It was based on the 
indicated mineral resources and the marginal ore heaps. It assumed investments of EUR 
43.125m and a project length of 10 years. When using a DCF model with the MA100 ac-
tual prices for copper and gold and a discount rate of 26.8 percent the NPV is calculated 
at SEK 236m.  
 
The discount rate is arrived at by adding a 12 percent specific risk premium to the com-
pany’s market-based discount rate. The risk is high since the calculation is based on indi-
cated resources and marginal heaps. The resources need to be upgraded to reserves 
through further exploration in order for them to be bankable and lower the risk. It would be 
impossible to borrow money for the mine construction at this stage. Furthermore, the cash 
flows lie many years in the future since a requalification of the land use by the local munici-
pality will take several years. We will only use the NPV method in our Bull scenario. 
 
Bidjovagge NPV (mSEK)  Comparable transactions (mUSD) 
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 mtonnes Gold (g/t) Copper 

Measured 0   
Indicated 2.06 1.6 1.15% 

Inferred 0.24 2.6 0.9% 

Marginal ore 0.3 1.79 0.6% 

 2.6 4 457 27 650 

Value  267 207 
Comparable 
transactions 1.36%   
Valuation 6.5   

 

Source: Company Information and Carlsquare  Source: Merger Markets and Carlsquare 

 
In the comparable transactions approach we value the Bidjevagge as a multiple of the min-
eral resources present on the basis the relationship deal value – mineral resources value 
of historical transactions. In our group the average transaction value was 1,36 percent of 
the value of the mineral resources. Bidjovagge contains 4 457 kg gold and 27 650 tonnes 
copper across indicated, inferred and marginal ore resources. The gold is valued at USD 
267m and the copper at USD 207m. Multiplying this with the multiple of 1.36 percent im-
plies a value of USD 6.5m or SEK 54.4m. 
 
It should be underlined that this is an approximate method since the projects in the compa-
rable transactions are not necessarily directly comparable. The method does also not take 
into account the different values of measured, indicated and inferred resources. For sim-
plicity they are treated as one. 
 

Peräpohja 
Arctic Minerals has a joint venture agreement with Rio Tinto since summer 2020. Rio Tinto 
has the option to earn a 51 percent share of certain exploration permits by spending USD 
4m in three years and up to 75 percent by spending a further USD 5m two years after that. 
This structure gives us an idea of what value Rio Tinto puts on the asset, as one might 
argue that the amount of money Rio Tinto plans to invest in exploration equals the value it 
assigns to the target. The deal structure can therefore be used to value the asset.  
 
We assume that Rio Tinto has already assigned a budget of USD 4m to the project for the 
first stage. We assume a 50 percent possibility of success during this stage, that is a 50 
percent chance that Rio Tinto will proceed with the second phase and spend another USD 
5m. After five years Rio Tinto will have spent USD 9m and own 75 percent of Peräpohja. 
USD 9m has a risk-adjusted present value of USD 4.88. 100 percent ownership would 
thus represent a value of USD 6.5m. 
 
Peräpohja risk adjusted PV (mUSD)  Scenario analysis 
 

Year 2021 2022 2023 2024 2025 

Investments 1.33 1.33 1.33 2.5 2.5 

Rio Tinto's share 0% 0% 51% 51% 25% 

Risk adj. 100% 100% 100% 50% 50% 

Risk Adj. PV 1.29 1.12 0.98 0.80 0.70 

Sum 4.9     
100% value 6.5     
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Source: Carlsquare Estimates  Source: Carlsquare Estimates 

 
To the USD 6.5m we add a NAV of SEK 6m based on assumed exploration investments 
already made by Arctic Minerals. This is the valuation we will use in our sum-of-the-parts 
valuation. 
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In order to judge whether this valuation is reasonable, we have also made a scenario anal-
ysis for Arctic Minerals’ share of Peräpohja. As before, we assume two stages during five 
years with a 50 percent chance of initiating the second exploration stage. We have as-
sumed four different outcomes: that nothing is found with a probability of 20 percent, a tier 
1 asset worth USD 500m with a probability of 10 percent, a tier 2 asset worth USD 150m 
with a probability of 40 percent or a tier 3 asset worth USD 25m with a probability of 30 
percent. By multiplying each outcome with its probability, summing up all outcomes and 
discounting them by back by five years we reach a scenario value of USD 26.4m. Arctic 
Mineral’s 25 percent share is USD 6.6m. This scenario analysis renders a value in line 
with the previous valuation and could be used to visualize how the value from the project 
can accrue to Arctic Minerals, though the assumptions are somewhat too speculative for 
us to make use of this method in our final sum-of-the-parts valuation.  
  

Kiiminki, Nutukka and Vihanti 
Since exploration at Vihanti has been paused we assign it a value of 0. The investment of 
SEK 7.8m into exploration of Vihanti was written at the year-end report for 2020. 
 
We value Kiiminki, Nutukka and Paasivara with the appraised value method. We estimate 
the money already invested in exploration based on other external charges during 2018-
2020 and add the budgets for 2021-2022 discounted to the present value. We thus value 
Kiiminki at SEK 19m, Nutukka at SEK 12m and Passivara & Other at SEK 3m. 
 

Overhead costs 
We assume sales, general and administrative costs of SEK 5m per year for three years. 
This is due to the fact that we value Arctic Minerals as temporary business with a lifetime 
equal to the time span of its projects, after which an exit might be possible. The exploration 
program is only financed for the years 2021-2022. We assume than an exist is possible 
one year after this and thus overhead costs for three years. 
 

Cash 
As per 2020.12.31 the company had a cash position of SEK 2.2m. Two second offerings 
raised SEK 39.5m before costs. After adjusting for costs, conversion and working capital, 
we estimate a cash position of SEK 30.5m which we use in the valuation below. 
 

Fair value within an intervall 
We value the company with a sum of the parts valuation method. 
 
Sum of the parts valuation (mSEK) 

 

Asset Value Shares Description 

Bidjovagge 55  Norwegian ex-mine 

Peräpohja 61  Joint Venture Rio Tinto 

Kiiminki 19  Expl. battery minerals 

Nutukka 12  Expl. Gold 

Paasivaara & Other 3   Expl. PGE 

Sum project values 149   
Overhead -13  5 mSEK per year, 2021-2023 

Cash 30.5    

Company value 167   

No. of shares outstanding  143.9   

Value per share (SEK)  1.16  

    

Assumed capital raise 2022 (PV) 20  During H1 2022 

No. of shares 2022  169   

Company value 187   
Fully diluted value per share 
(SEK)  1.11  

  

Source: Carlsquare estimates 

 
The sum of the parts amounts to SEK 167m. This is the fair value of the company today 
without taking any dilution into account. When taking dilution into account, this yields a 
fully diluted value per share of SEK 1.11.  
 
We assume one further capital raise since all current projects are not fully funded until a 
possible exit in 2023. If we do not assume that further capital is needed, the value in-
creases slightly to SEK 1.16 per share.  
 

In 1996 Barrick Resources pur-
chased the junior minor Arequipa 
Resources, which had only been in 
existence for four years, for USD 
800m. The mine produced around 
3.5 Moz of gold before closing in 
2013. It is an example of a transac-
tion involving a tier 1 asset.  
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Source: Carlsquare estimates  Source: Carlsquare Estimates 

 
Our bull and bear scenarios represent positive and negative future outcomes. Most explo-
ration targets are in a very early stage and valued with the appraised value method, which 
does not lend itself well to make ranges of values. We will therefore only vary the valua-
tions of Bidjovagge and Perähpoja. 
 

Bull Scenario 
In the bull scenario we assume a sale of Bidjovagge to a larger company. We assume that 
they use the NPV method with a discount rate of 22 percent (of which 10 percent is a gen-
eral project rate and 12 percent is a specific risk premium). This results in a project value 
of SEK 343m. We assume a discount of 60 percent on the sales price. Thus, the assets 
are sold for SEK 137m, which is the value we assign to Bidjovagge. 
 
We assume that a large mineralization is found at Peräpohja, leading to the classification 
of it as a tier 2 asset. We assume that it is sold in four years’ time for USD 100m. The NPV 
attributable to Arctic Minerals is SEK 128m.   
 
Using the same sum-of-the-parts valuation as above, the Bull scenario yields a fully diluted 
value per share of SEK 1.99. 
 

Bear Scenario 
In the bear scenario, we assume that Bidjovagge is written off as an asset, that is we value 
it at zero, and that Rio Tinto withdraws from the joint venture. We thus value Peräpojha at 
its assumed NAV of SEK 6m.  
 
Using the same sum-of-the-parts valuation as above, the Bear scenario yields a fully di-
luted value per share of SEK 0.46. 
 

Multiple valuation 
In the section on comparable companies, we calculated a fair value per share of about 
SEK 1.54-1.78 when valuing the company on a price/book or EV/equity multiples basis 
compared to peers. Our base value of SEK 1.11 is slightly below this. If one takes into ac-
count that this valuation method is very approximate and that the peer group has more 
advanced assets that might command higher valuations, the base value can still be con-
sidered reasonable. As the company develops its assets, in particular through resource 
drilling, one might expect an expansion in price/book or EV/equity multiples and conse-
quently a higher valuation.  
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Risks 
As a pure play mineral exploration company, the company’s main risk is the uncertainty of the business 
model – most targets do not lead to any mineral resources (that is economically viable findings). The 
price volatility of metals is a risk as it will affect project and asset values. However, the company has 
diversification in that it has several parallel projects. The Bidjovagge asset in Norway cannot be devel-
oped due to local political decisions and it might never be able to be developed. This risk is however 
already discounted in the share price. 
 

Risks and challenges 
Mineral exploration 
As a rule of thumb, only one in around 100 exploration targets develops into a mine. 
Roughly one in ten exploration targets becomes a development target. As an example, 
Vihanti might be considered a target where further exploration (to make it into a develop-
ment target) is not meaningful and thus part of the ninety percent failure rate. 
 
Arctic Minerals is mainly looking for development targets to sell, or to find joint ventures for 
advanced exploration targets, as happened with Peräpohja. Including Peräpohja, Arctic 
Minerals has five exploration targets in Finland (three major and two minor). According to 
the rule of thumb, it would be around a 50 percent chance that one of these leads to a de-
velopment target. Considering the expertise of the management, however, and the fact 
that Finland most likely harbours many important potential discoveries beneath the ground, 
we believe that this probability is in fact much higher.  
 

Price volatility 
A major risk in the commodities sector is price volatility. The price volatility of metals, both 
noble and base ones, is considerable. The change in mineral prices make mineral discov-
eries more or less attractive for a buyer. At the moment, high metal prices and an ex-
pected increase in demand make discoveries attractive, but a global economic downturn 
might dampen the demand for metals which would make exploration assets less valuable. 
 

Funding risk 
Mineral exploration needs funding for several years before an exit is possible. Advanced 
exploration, for example BOT drilling and geophysical research, has to be performed to 
find a drilling target and perform exploratory drilling. All of this should cost around SEK 
10m-20m per target. In the next step, in order to establish a development target, substan-
tial investments into drilling have to be made. The cost of a drilling program would typically 
be about SEK 20-30m. To develop its targets as far as possible in order to maximize the 
return on investment, Arctic Minerals will need more funding in the future. However, as 
long as the company delivers on its promises and develops its exploration targets further, 
thereby increasing their value, the sentiment for the share should be positive and investors 
willing to provide more funding. Thus far we believe that the company on overall has cre-
ated value for its shareholders through its exploration programs, as is evidenced from the 
Rio Tinto joint venture, although one project, Vihanti, has also led to sunk costs. 
 

Political risks 
The municipality of Kautokeino in Norway recently changed the zoning plan where Bid-
jovagge is located. Therefore, further development of the asset is not possible. The deci-
sion made by the municipality has to be reversed and the zoning defined as ‘buildings and 
installations’ with the sub-objective ‘raw material extraction’. This is likely to take years and 
might never materialize.  
 

Dependence on individuals 
In the end, an investment in Arctic Minerals is an investment in the individuals who man-
age the company and their knowledge of the industry as well as their connections. Peter 
Walker and Krister Söderholm have extensive industry knowledge and a proven track rec-
ord. They are needed to make deals. Risto Pietilä and Peter Wulff have long experience in 
geology and mineral exploration and a detailed knowledge of Finnish geology. They are 
needed to find the mineral bearing ores. There are only a few people in the world who pos-
sess the competences of these individuals specifically for exploration in Finland. None of 
them can easily be replaced. 
 

Uncertainty of permits 
In Finland it is possible to make exploration reservations for two years. Any areas where 
ore is found need to be converted into an exploration permit, which is a legal title that can 
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be transferred. There is a risk in this process. An exploration permit needs to be converted 
into an extraction permit before the construction of a mine can be initiated. There is further 
risk that this might not be allowed (for example due to environmental constraints).  
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Accounts and key figures 
 
Income statement (mSEK) 
 

 2018 2019 2020 2021E 2022E 2023E 

Net sales 0.0 0.0 0.1 0.0 0.0 0.0 

Other operating income 0.0 0.0 0.0 0.0 0.0 0.0 

Total operating income 0.0 0.0 0.1 0.0 0.0 0.0 

Capitalized development work 2.3 2.2 4.3 3.6 4.9 3.8 

Other external charges -4.8 -8.4 -17.6 -14.2 -19.2 -15.0 

Personnel costs 0.0 -0.4 0.0 0.0 0.0 0.0 

Depreciation & Amortization 0.0 0.0 -7.9 0.0 0.0 0.0 

EBIT -2.5 -6.5 -21.1 -15.6 -19.4 -16.2 

Adj. EBIT -4.8 -8.8 -25.4 -19.3 -24.3 -20.0 

EBITDA -2.5 -6.5 -13.1 -15.6 -19.4 -16.2 

Adj. EBITDA -4.8 -8.8 -17.5 -19.3 -24.3 -20.0 

Result from financial items -0.2 0.0 0.0 0.0 0.0 0.0 

EBT -2.7 -6.6 -21.0 -15.6 -19.4 -16.2 

Adj. EBT -5.0 -8.8 -25.4 -19.3 -24.3 -20.0 

Taxes 0.0 0.0 0.0 0.0 0.0 0.0 

Profit or loss for the period -2.7 -6.6 -21.0 -15.6 -19.4 -16.2 

Adj. profit or loss for the period -5.0 -8.8 -25.4 -19.3 -24.3 -20.0 

  
 

Source: Company information and Carlsquare estimates 
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Balance sheet (mSEK) 
 

 2 018 2019 2020 2021E 2022E 2023E 

Fixed assets       

Capitalized prospecting costs 53.2 55.9 52.3 56.0 60.9 64.7 

Total Fixed Assets 53.2 55.9 52.3 56.0 60.9 64.7 

Current Assets       

Accounts receivable 0.0 0.0 0.0 0.0 0.0 0.0 

Other short-term receivables 0.1 0.1 0.0 0.0 0.0 0.0 

Prepayments and accrued income 0.0 0.0 0.0 0.0 0.0 0.0 

Total current assets 0.1 0.1 2.8 0.0 0.0 0.0 

Total Assets 60.0 68.1 57.4 64.5 62.3 65.3 

EQUITY       

Share capital 39.7 54.7 54.7 94.3 119.3 144.3 

Other contributed capital 76.0 74.6 74.7 72.2 70.2 68.2 

Other equity -56.7 -63.3 -84.4 -103.7 -127.9 -147.9 

Total equity 59.0 66.1 45.0 62.8 61.6 64.6 

Long-term liabilities       

Long-term liabilities to credit institutions 0.0 0.0 0.0 0.0 0.0 0.0 

Other liabilities 0.0 0.0 0.0 0.0 0.0 0.0 

Total long-term liabilities 0.0 0.0 0.0 0.0 0.0 0.0 

Short-term liabilities       

Accounts payable 0.4 0.8 11.7 1.0 0.0 0.0 

Current tax liabilities 0.0 0.0 0.0 0.0 0.0 0.0 

Other short-term liabilities 0.0 0.0 0.7 0.7 0.7 0.7 

Accruals and deferred income 0.7 1.2 0.0 0.0 0.0 0.0 

Total short-term liabilities 1.1 2.0 12.3 1.7 0.7 0.7 

Total liabilities 1.1 2.0 12.3 1.7 0.7 0.7 
       

TOTAL LIABILITIES & EQUITY 60.0 68.1 57.4 64.5 62.3 65.3 

           
 

Source: Company information and Carlsquare estimates 
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Cash Flow (mSEK) 
 

 2018 2019 2020 2021E 2022E 2023E 

Cash flows from operating activities       

Operating result -2.5 -6.5 0.0 -15.6 -19.4 -16.2 

Adjustments:       

Depreciation 0.0 0.0 0.0 0.0 0.0 0.0 

Amortisation & non-cash flow items 0.0 0.0 0.0 -3.6 -4.9 -3.8 

Interest paid -0.2 0.0 0.0 0.0 0.0 0.0 

Interest received 0.0 0.0 0.0 0.0 0.0 0.0 

Income tax expense 0.0 0.0 0.0 0.0 0.0 0.0 

Change in working capital       

Change in inventories and work in pro-
gress 

0.0 0.0 0.0 0.0 0.0 0.0 

Change in receivables  0.0 0.0 0.0 0.0 0.0 0.0 

Change in deferred income & prepayments 0.0 0.0 0.0 2.8 0.0 0.0 

Change in payables 0.3 0.4 0.0 -10.7 -1.0 0.0 

Change in current liabilities -0.9 0.5 0.0 0.0 0.0 0.0 

Net cash from operating activities -3.4 -5.6 -5.5 -27.1 -25.3 -20.0 

Cash flows from investment activities       

Investments in intangible fixed assets -2.3 -2.7 0.0 -3.6 -4.9 -3.8 

Investments in tangible fixed assets 0.0 0.0 0.0 0.0 0.0 0.0 

Investment in financial fixed assets 0.0 0.0 0.0 0.0 0.0 0.0 

Net cash from investment activities -2.3 -2.7 -4.4 -3.6 -4.9 -3.8 

Cash flows from financing activities       

New share issue 15.0 15.0 0.0 39.5 25.0 25.0 

Cost of new share issue -1.2 -1.3 0.0 -2.5 -2.0 -2.0 

New borrowing 0.0 0.0 0.0 0.0 0.0 0.0 

Repayment of borrowing -2.0 0.0 0.0 0.0 0.0 0.0 

Net cash from financing activities 11.8 13.7 0.0 37.1 23.0 23.0 

  

Source: Company information and Carlsquare estimates 
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Disclaimer 
Carlsquare AB, www.carlsquare.se, hereinafter referred to as Carlsquare, conducts business with regard to Corporate Fi-
nance and Equity Research in which areas it, among other things, publishes information about companies including analyzes. 
The information has been compiled from sources that Carlsquare considers to be reliable. However, Carlsquare cannot guar-
antee the accuracy of the information. Nothing written in the analysis should be regarded as a recommendation or invitation to 
invest in any financial instrument, option or the like. Opinions and conclusions expressed in the analysis are intended only for 
the recipient. 
 
The content may not be copied, reproduced or distributed to another person without the written approval of Carlsquare. 
Carlsquare shall not be held responsible for any direct or indirect damage caused by decisions made on the basis of infor-
mation contained in this analysis. Investments in financial instruments provide opportunities for value increases and profits. All 
such investments are also subject to risks. Risks vary between different types of financial instruments and combinations of 
these. Historical returns should not be considered as an indication of future returns. 
 
The analysis is not directed to U.S. persons (as defined in Regulation S of the United States Securities Act and interpreted in 
the United States Investment Company Act 1940) nor may it be disseminated to such persons. The analysis is also not di-
rected to such natural and legal persons where the distribution of the analysis to such persons would result in or entail a risk of 
a violation of Swedish or foreign law or constitution. 
 
The analysis is a so-called Commissioned Research Report where the analyzed Company has signed an agreement with 
Carlsquare for analysis coverage. The analyzes are published on an ongoing basis during the contract period and for a usual 
fixed remuneration. 
 
Carlsquare may or may not have a financial interest in the subject of this analysis. Carlsquare values the assurance of objec-
tivity and independence and has established procedures for managing conflicts of interest for this purpose. 
 
The analyst Richard Ramanius does not own and is not allowed to own shares in the company analyzed.  
 


