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Abstract
Motivation: The results of the research shall broaden the knowledge required for in-

terpretation of synergy effects in the mineral mining sectors. The results obtained shall 
be used for further research when developing procedures for analysis and evaluation 

of the effects of mergers and acquisitions in the copper ore mining sector and may also 
be used by the management of an acquiring party involved in mergers and acquisitions 

in the copper mining sector.
Aim: The aim of the research, the results of which has been presented in this article, was 
to identify areas of processes concerning operations and costs as possible sources of syn-
ergies in the merger and acquisition processes in the copper ore mining sector. A critical 

review of literature about the subject as well as desk research have been used to make 
the study.

Results: The obtained results confirm the need for synergy effects, in the areas of both 
operations and costs, to be considered in the processes of mergers and acquisitions 

in the copper ore mining sector. Taking into account the strategy map and the cost struc-
ture in the copper mining sector, we may conclude that the costs of mining and milling 
are the key parameters of the cost structure (in relation to overheads) and they should 

be considered as the specific subject of due diligence, because apparently, this is the area 
where the greatest synergy value may be achieved.
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1. Introduction

Synergy is a key motive behind mergers and acquisitions. Despite the popularity 
of synergies in scientific studies and business practice, it is difficult to quantify 
them, manage implementation, let alone finding performance indicators, and all 
of this also applies to the copper ore mining sector. Moreover, overestimation 
of synergies may lead to an excessively high purchase price and thus affect 
the effectiveness of mergers and acquisitions. Taking into account the strategy 
map and the cost structure in the copper mining sector, we may conclude that 
the costs of mining and milling are the key parameters of the cost structure 
(in relation to overheads) and they should be considered as the specific subject 
of due diligence, because apparently, this is the area where the greatest synergy 
value may be achieved.

Synergies are among the most significant motives to inspire mergers 
and acquisitions. They are present both in theoretical studies concerning the area 
of mergers and acquisitions (M&A) and in business practice. The management 
members, when explaining their reasons for a takeover or merger, often refer 
to synergy aspects, indicating the possible benefits that can be achieved after 
the transaction is completed.

The aim of the article is to present the specifics of the synergy analysis, 
with particular reference to the copper mining sector. The article was prepared 
based on exploration of the literature on the subject and analysis of the reports 
on the copper ore mining sector.

2. Literature review

When considering the concept of synergy, the classic expression 2+2=5 often 
comes to our mind. Despite the common intuitive knowledge about synergies, 
it is not easy to define them, let alone quantifying them, managing implementa-
tion or finding performance indicators.

The word synergy comes from the Greek word “synergos”, meaning work-
ing together. In general, the most common definition of synergy in business is 
the ability to generate additional value by two or more companies creating a joint 
operation, that would not be possible in case of separate operations. According 
to the classification proposed by Goold & Cambell (1998), we can distinguish six 
forms that synergies can take (Table 1).

Synergies are also to create additional cash flows. If the company could have 
generated the assumed cash flows on its own, as a rule, they would not be a syn-
ergy effect.

In the literature on the subject, one can find many classifications of synergies 
based on areas of realisation and effects of implementation thereof. A simpli-
fied classification assumes two categories of synergies: the revenue synergies 
(increasing the level of revenues) and the cost synergies including reducing 
the level of costs (Early, 2004). Cost synergies assume improved use of re-
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sources and competences (in case of enterprises failing to use 100% of them 
or to work effectively in the current configuration). After M&A transactions, 
the combined resources or operations boosted by a new or related activity shall 
enable reduction of unit costs (Scholes et al., 2002). On the other hand, Lubat-
kin (1983) has identified synergies derived from economy of scale and cost sav-
ings due to entity’s market position after merger and improved risk assessment. 
In fact, synergies may involve areas other than those indicated above, they may 
be independent or interweave within the above groups, which increases the dif-
ficulty in measuring and evaluating them.

2.1. Classifications of synergies

Hamza et al. (2016) have indicated two main categories of synergies: the oper-
ational synergies (related to the operating cycle: growth in revenues and mar-
ket power, fewer investments) and the financial synergies  — risk reduction 
due to diversification, tax savings, reduced risk of insolvency. The classification 
based on financial and operational areas of synergies is the most frequent divi-
sion thereof in the literature on the subject.

Financial synergies, according to the assumptions presented by Damodaran 
(2005), may prompt an increase in a company’s cash flow, a decrease in its cost 
of capital or both of the effects simultaneously. The reduced cost of capital to be 
borne by the acquiring party (or a new entity created as a result of the com-
pleted merger) translates into greater opportunities for generating added value 
from projects to be implemented (the increased spread between the rate of re-
turn on investment and the value of the cost of capital), which results in in-
creased value for shareholders (Lewellen, 1971). This translates into an increase 
in the company’s credit-worthiness and increases their chances of acquiring 
loans in the future (Saxena, 2012). This is due to the assumed stabilization 
of generated cash flows. Additionally, in the event of an increase in the profit 
growth rate, it should translate into an increase in the price / earnings ra-
tio (P/E) and thus increase the capitalization of the company. Value in terms 
of financial synergies can also be generated through tax savings (e.g., purchase 
of a company generating tax losses may be used by a profit-generating entity 
to reduce the level of effective taxation).

On the other hand, the operational synergies are represented by the oppor-
tunity of obtaining the effect of:

 – economy of scale which is the effect of lowering unit costs by increasing 
the number of manufactured products — increase in revenues (Houston et 
al., 2001);

 – economy of scope which enables certain resources and skills (e.g., in sales 
and marketing) to be used for other products (DeLong, 2003).
Operational synergies shall contribute to increase in production, the accel-

erated growth of an organization as well as better resource utilisation.
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A summary of synergies constituting motives in M&A strategies, as broken 
down by operational and financial type thereof, has been presented in Table 2.

Both financial and operational synergies are aimed at improving the effi-
ciency of the company’s operations. Garzella & Fiorentino (2014) argue that 
75.76% of the benefits derived from mergers and acquisitions are related 
to the areas of operational and financial synergies.

2.2. Synergy as seen from perspectives of both the acquiring 
and the acquired parties to business takeovers

Synergy is a concept frequently mentioned in connection with mergers and ac-
quisitions. Based on the general definition of synergy, the definition of synergy 
with reference to M&A transactions may be standardized by saying that syn-
ergies constitute the present value of the additional cash flow generated due 
to the acquisition or merger of two companies, which neither company would 
not be able to generate on its own.

The word synergy is one of the most overused words in the business world, 
when trying to justify the most problematic mergers and acquisitions. Too op-
timistic estimation of synergy effects is often an explanation for negative results 
of M&A transactions, and the synergies themselves are in many cases the main 
motives behind unsuccessful transactions (Harding & Rovit, 2004). Synergy ef-
fects are estimated on the basis of internal assumptions, prior to the transaction, 
and the valuation process may be one of the most ambiguous aspects of analysis 
thereof. Research on synergy effects does not give unequivocal results about 
reality or feasibility thereof, moreover, some researchers believe that drawing 
conclusions about the reality and amount of synergies may be difficult or even 
impossible on the basis of the analyses available (Hietala et al., 2002).

From the perspective of the acquiring party, synergies constitute a signif-
icant form of incentives to conclude a transaction, and their quantification 
may additionally affect the valuation of an asset and thus the purchase price. 
On the other hand, the selling party may focus on potential synergies for the po-
tential acquirer, adequately highlighting the opportunities for generating added 
value through realisation thereof. For the seller, it may be an important aspect 
of communication in connection with the so-called “exit story”. On the part 
of the acquirer the estimated synergies are the reason why they are willing 
to increase the purchase price for the acquired company or asset. Even if some 
synergies may be generated in the future, if overvalued they translate into an 
excessively high purchase price, commonly known as the “winner curse” (Roll, 
1986). Its other name is hubris theory which means overestimation of the op-
portunity to gain synergy, leading to an exaggerated evaluation of the asset to be 
acquired. The psychological aspect and motivation of the top management are 
also significant. Exaggerated confidence is another aspect making the acquiring 
party to overpay in acquisition processes (Billett & Qian, 2004). The bidder 
to buy an asset shall be, in principle, the one whose bid is the highest. The higher 
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the proposed price for the takeover, the greater are the synergies as estimated 
before concluding the transaction, which will have to be realized in the period 
after the transaction, in order to generate adequate value for shareholders.

Synergies are particularly significant from the perspective of the acquirer 
who has significantly less information available than the seller. Information 
asymmetry acting to the disadvantage of the acquirer translates into the need 
to build an appropriate strategy for obtaining information by the acquirer 
in order to properly analyse potential synergies. Mergers and acquisitions, from 
the acquiring party’s perspective, require appropriate internal resources (em-
ployees), external resources (e.g., advisers, investment banks, lawyers), which, 
often due to the time constraint, shall involve appropriate actions focused on key 
aspects of a given transaction. This is also relevant to focusing the due diligence 
actions, in particular on areas that may constitute a key information resource, 
also for analysis of potential synergies.

3. Methods

In a study by Cullinan et al. (2004), two-thirds of managers admitted that they 
had over-estimated synergies. Due to the imperfection of the synergy estima-
tion process, companies consciously resign (by means of internal regulations) 
from taking into account the value of synergies when estimating the value 
of the acquired company. The strict exclusion of all synergies in the valuation 
process also seems unjustified, so a possible solution, as suggested by Cullinan et 
al. (2004), is a detailed due diligence process to ensure a reasonable assessment 
of future benefits, considering possible risks associated with making them real.

Cullinan et al. (2004) have suggested using the due diligence process to dif-
ferentiate and assess the feasibility of synergies. This analysis should also in-
clude the possible time frame for synergy realization. As a solution to this issue, 
the authors proposed a synergy map where potential synergies are best identi-
fied as a series of concentric circles (Scheme 1). The synergy map may also serve 
as a remedy to information asymmetry in mergers and acquisitions, allowing 
the acquirer to focus on the most significant aspects of potential synergies, i.e. 
on the target value of the transaction.

Areas that are close to the center constitute most often the cost synergies 
that can be realized quickly and prove successful. The first area covers duplicate 
functions in the combined units, including primarily administrative and corpo-
rate functions. At the same time, it is also the part that is easiest to implement 
and carry out. In the next area, the part covering joint operating activities has 
been specified. External synergies involve revenue generating areas that require 
a lot of time and management and are less likely to be implemented. According 
to the authors, the indicated categorization of synergies greatly facilitates sub-
sequent valuation thereof. When determining the exit price, the discount factor 
for synergies should increase as you move away from the centre. The structure 
of the strategy map also indicates a greater significance of the cost synergies 
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(located closer to the central circle) as compared to the revenue synergies. With 
reference to the division into the operational and financial synergies, it can be 
concluded that the synergy map underlines the significance of the operational 
synergies versus the financial ones, specifically the economy of scale (focused 
on cost issues) versus the economy of scope (assuming its reference to revenue 
issues).

4. Results

According to the analyses curried out by S&P Global Intelligence, in 2020, 
the average value of takeover transactions within the base metals sector (which 
copper belongs to), amounted to USD 274 million (Wright, 2021). The sheer 
value of M&A transactions shows the significant role they play in the activ-
ities of entities within the sector. The total value and number of transactions 
in the base metals sector has been presented in Chart 1.

Research into mergers and acquisitions shows that they often fail. An inher-
ent element preceding mergers and acquisitions is the due diligence procedure, 
which includes the analysis of an asset to be the subject of the future transaction. 
Taking into account the synergy maps, the key areas to create a value should be 
looked for specifically in the cost area. However, in the literature and available 
market studies, there are no detailed studies taking into account the cost struc-
ture in the copper mining sector. The studies vary in the type of mines (un-
derground and open-pit), geographic location and the type of mining method 
(flotation and SX–EW).

Cochilco (Comisión Chilena del Cobre  — Chilean Ministry of Mining), 
in their summaries have analysed the mining costs of the largest mines oper-
ating in Chile. The institution has analysed 21 of the largest mines in operation 
in Chile. The analysis has covered only mines located in one geographical location 
and, due to the specific mining conditions in Chile, all of them are the open-pit 
mines, nevertheless, the mines account for 92% of production in Chile and 25% 
of the world production. As the most significant cost components, Cochilco has 
indicated services (29% of total costs), depreciation (28% of costs), consumables 
(17%), personnel costs (12% of costs) and energy (8% of costs). The depreciation 
posted in books excluded, services and consumables constitute the most signif-
icant cost components and equal 46% of costs. On the other hand, on the basis 
of the analysis of 63 mines, Curry et al. (2014) have indicated that the average 
costs of mining and processing did not differ significantly between the mines 
and had a similar share in the total operating costs of enterprises. The signifi-
cance of the type of mines and minerals has been noted, as the costs of milling 
in underground mines were much lower than the corresponding costs in open-
pit mines, and in gold mines they constituted much greater share in the op-
erating costs than in copper mines. The correlation between costs of mining, 
costs of milling and general administrative costs in total operating costs has been 
noted to vary between 43:43:14 and 45:45:10.
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Finally, based on the research by Curry et al. (2014), we may conclude that 
mining and milling costs are the key operating costs in the copper mining sector.

5. Conclusion

Synergies, despite ambiguities in definition and analysis thereof, are among 
the most important aspects of mergers and acquisitions. This is a significant 
issue also in the copper mining sector, where M&A transactions provide op-
portunities for building value for shareholders. Analysis of the theoretical map 
of synergies reveals the key aspect of duplicated functions, as the area with 
the highest probability of implementation in a relatively short period of time, 
then go in turn joint operational activity, use of infrastructure and revenue syn-
ergies (Scheme 2).

In the context of the copper mining sector and the significance of cost syn-
ergies, the cost structure in the mining industry considered, we may conclude 
that mining and milling costs are the key parameters of the cost structure (in re-
lation to overheads) and they should be considered as the specific subject of due 
diligence, because apparently, this is the area where the greatest synergy value 
may be achieved.
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Appendix

Table 1.
Forms and extent of synergies

Synergy form Synergy extent
sharing know-how benefits of sharing knowledge and skills between business units
coordinating strategies harmonizing the strategies of business units e.g., to limit competition 

in the same markets
sharing tangible assets benefits of sharing assets and resources between business units
vertical integration coordination of the flow of products and services between business units may 

result, for example, in the reduced costs of maintaining inventory or increased 
utilisation of production resources

increasing negotiating capacity increasing the negotiating capacity in the procurement of products and services
creating new units increasing the ability to create new business units

Source: Own preparation based on Goold & Campbell (1998).

Table 2.
Forms and extent of synergies

Theoretical concept Motivation
operational synergies

economy of scale and economy of scope increasing operational efficiency through economies of scale or scope
financial synergies

diversification lowering a risk or securing a position in a fast-growing market
strategic alignment acquiring the ability to conform to dynamic changes in the market (e.g., 

technology changes, regulatory changes)
hubris theory overestimation of opportunities to achieve synergies leading to an 

exaggerated evaluation of the asset to be acquired
purchase of undervalued assets (q-ratio) purchase of an asset is cheaper than developing the asset internally
wrong management an attempt to replace managerial staff that, in the opinion of the acquir-

er, does not work in the best interests of shareholders
ambitions of managers expansion of a company resulting in greater influence as well as higher 

salaries of its managerial staff
tax aspects taking advantage of the acquired company’s tax losses
strengthening position in the market increasing market share
over-pricing of the acquiring party a high valuation of the acquiring party may encourage them to enter 

into m&a transactions and to pay with their own shares

Source: Own preparation based on DePamphilis (2019).
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Scheme 1.
Synergy map
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Scheme 2.
Summary of the key due diligence areas as part of the synergy analysis to be made by 
the acquiring party in the copper mining sector

duplicate func�ons

joint opara�ng ac�vi�

use of in�as
ucture

revenue synergies general and adminis
a�ve

milling cost

opera�onal
synergies

�nancial synergies

cost
synergies

revenue synergies

mining cost

synergy map division of synergies cost s
ucture

Source: Own preparation based on Cullinan et al. (2004).

Chart 1.
Value (in USD million) and number of M&A transactions in the base metals sector 
in 2011–2020
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