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The issue discussed in the paper is highly relevant and topical in economic practice because of changes 
in the recognition of certain assets and their depreciation. The author’s research established that de-
preciation write-off in financial terms constitute capital comprising two components: depreciation and 
the tax shield effect. The non-tax shield is more important relative to other tax shields because the vast 
majority of entities in the raw materials industry own assets which are depreciated for the purposes of 
balance sheet accounting and tax accounting. As a cost depreciation, on the one hand, reduces the 
financial result and on the other, generates additional operating cash flows. Depreciable assets account 
for a large portion of coal companies’ assets. In addition, due to the implementation of IFRS 16 on leasing 
their share increased as did the amount of depreciation. Hence, its share in operating cash flows in Pol-
ish coal companies is slightly higher than in global companies. An overwhelming part of the additional 
depreciation arising from the inclusion in the assets reported in the balance sheet of assets used based 
on contracts of lease, lending or rental does not reduce the tax basis and does not constitute a tax shield. 
Consequently, it creates a disparity between the gross profit/loss and taxable income, thereby increasing 
the effective tax rate. An increase in the depreciation level in coal companies facilitates maintenance of 
liquidity and provides financing for investment projects and improves debt servicing, especially in times 
of declining financial result when coal prices are low.

1. Introduction1. Introduction
The capital needed to finance a company's current 
operations and its investment projects may 
come from various sources. These sources can 
be classified based on various criteria. The most 
common criterion is the source of the capital. In 
this classification a distinction is made between 
internal and external financing. The depreciation 
of fixed assets and amortization of intangible assets 
constitute an important source of internal financing. 
They are a source of cash generated to finance 

replacement investments. The importance of 
depreciation (where the term ‘depreciation’ is used, 
it also refers to amortization of intangible assets, 
unless amortization is itemised specifically) as a 
source of financing grows especially strongly during 
an economic crisis, when companies are hamstrung 
with limited access to bank loans. They can then 
allocate funds originating from depreciation to 
the financing of their current operations, making 
it easier for them to maintain liquidity. The issue 
of depreciation has gained prominence after the 
2019 implementation of International Financial 
Reporting Standard 16 (IFRS 16) on leasing. On the 
heels of the implementation, a significant increase 
in accrued depreciation was noted in Polish coal 
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companies. All leased assets, regardless of their type, 
and all assets used based on contracts of lending, 
lease, rental, and servitude came to be valued and 
recognised in the balance sheet as profit generating 
assets. Subsequently, companies’ depreciable assets 
increased. On the one hand, it reduced companies’ 
profit, as depreciation costs rose, but on the other, 
it generated funds for the simple replacement of 
assets. From time to time, these funds can be used 
to service current debt or investments.

The paper attempts to illustrate the role of 
depreciation as a source of operating cash flows 
used to finance investments and to pay off debts. 
Four working hypotheses were formulated.

H1. Polish coal companies’ fixed assets are 
depreciated on a scale similar to global companies

H2. Their average annual depreciation rates do 
not differ substantially from the rates applied by 
global companies.

H3. In Polish coal companies, depreciation 
creates operating cash flows to a greater extent than 
in global companies.

H4. In coal companies, depreciation is an 
important source of capital expenditure financing.

2. Depreciation as Capital2. Depreciation as Capital
To raise the resources needed to run a business, the 
company must have adequate capital at its disposal. 
Capital is constituted by that portion of resources that 
brings its owner the expected income (Smith 2007, p. 
306). According to I. Fisher, capital is constituted by 
each and every resource – anything of value that is 
used to produce goods or services (Hendriksen & Bre-
da, 2002). Hence, in economics, the concept of capital 
encompasses those categories of assets that are used 
to produce goods or provide services. Capital includes 
tangible assets (buildings, machines and equipment, 
road infrastructure) and intangible assets (technolo-
gies and human capital) (Glautier et al., 2011, p. 429, 
Grabiński, 2016, p. 35). However, T. Piketty excludes 
human capital from the definition of capital. He ar-
gues that capital is the entirety of assets that can be 
owned and exchanged on the market and includes, 
in particular, all real estate capital and financial and 
organizational capital used by the company and pub-
lic administration (Piketty, 2015, p. 63). For an entity 
to operate, it needs to have the right capital structure. 

From a financial point of view, it also means the po-
tential to generate future profits. The amount of capi-
tal depends on a combination of an entity’s various re-
sources that affect its ability to obtain future economic 
benefits (Grabiński, 2016, p. 38; Fan et.al., 2021, p. 24). 

In finance, capital is construed as funds entrusted 
to a company by its owners and creditors (Graham 
& Harvey, 2001 Janasz, 2008). When capital is being 
invested in a company, the creditors and owners take 
into account the income that their investment can 
generate, namely., interest rates and dividends, while 
shareholders also look for the capital gains resulting 
from increased shareholder value (Fith, 1995; Feld & 
Heckemeyer, 2013 p. 2652). Capital is the aggregate 
value of the assets in the company, which is entered in 
its balance sheet on the liabilities and equity side. In 
microeconomic terms, the general definition of capi-
tal is not used. Instead, two capital-related concepts 
are employed:

- real (tangible) capital, that is, a technologically 
determined amount of goods that are used to produce 
other goods,

- financial (cash) capital, that is, the sum of finan-
cial resources allocated to investments. 

The general concept of capital refers to finance cap-
ital and represents the sum of money spent on invest-
ment. This category includes depreciation. By charg-
ing a part of the value of assets to costs, the company 
generates funds that are used for replacement invest-
ments (Sigidov et al., 2016).

The concept of depreciation capital should be based 
on the definition of depreciation as a source of financ-
ing of a company’s activities and on the definition of 
capital. Financial resources generated by depreciation 
write-offs constitute capital as they are used to finance 
the production of goods or provision of services. 
Broadly speaking, in accounting, capital is defined as 
a source of financing of a company’s activities and is 
recognised as a liability in the balance sheet, so de-
preciation is not capital in the light of the Accounting 
Act, as it cannot be entered as a liability in the balance 
sheet. However, M. Dobija points out that the theo-
retical foundations of accounting cannot be shaped 
either by detailed standards or provisions of the Ac-
counting Law (Dobija, 2002). He argues that depre-
ciation indirectly influences the equity components of 
the balance sheet (by affecting the value of fixed assets 
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and profit) and external capital, hence it can be treated 
as capital. 

As a result of depreciation write-offs, the value of 
the capital tied up in fixed assets gradually decreases 
over time. The amount reducing the initial value of the 
asset is transferred in the form of depreciation to the 
value of the product and then returns to the company 
in the form of liquid funds from sales revenues. There 
is a gradual accumulation of the capital released from 
a given asset. The process of accumulation of released 
capital from one object considered on a timeline can 
be defined as serial accumulation, and in terms of all 
fixed assets - as a serial-parallel accumulation of re-
leased capital. This is an investment-free process that 
changes the structure of the company's assets. As a 
result, the capital that was tied up in fixed assets over 
a long time is gradually being released and can be re-
used. The average capital tied up over the entire pe-
riod of an asset’s useful life totals ½ of its initial value. 
This means that half of the capital tied up in the fixed 
asset becomes available to the company during the as-
set’s useful life. This capital can be used to finance de-
velopment investments. The possibility of reinvesting 
the released capital is the basis for bolstering produc-
tion potential. The effect of increasing the potential 
is further intensified if the company simultaneously 
exploits and depreciates many high value fixed assets 
(Głodek, 2001; Fan et al., 2012). 

Depreciation capital (DC) is the sum of two com-
ponents: balance sheet depreciation also known as 
accumulated depreciation (AD) and savings arising 
from inclusion of tax depreciation in tax deductible 
costs, namely, from the depreciation tax shield (DTS) 
(Iwin-Garzyńska, 2018, p. 95):

 
DC = AD + DTS

The essence of the depreciation tax shield and its 
importance for the replacement of fixed assets arises 
directly from legal regulations. The depreciation cal-
culated on the basis of the provisions of the Income 
Tax Act is included in the tax-deductible costs that re-
duce the tax basis. This means that through fiscal solu-
tions, the state participates in the process of replacing 
used fixed assets. The real possibilities of raising de-
preciation capital in the company depend on system’s 
financial solutions that determine the amount of de-

preciation charges included in tax deductible costs. By 
reducing the tax basis, depreciation is a non-interest 
tax shield. An interest tax shield relates to interest on 
external capital, which also reduces the tax basis. The 
monetary value of tax shields is equal to the product 
of the deduction amount and the applicable tax rate 
(Sierpińska, 2021, p.127). The presence of non-inter-
est tax shields in a company may crowd-out interest 
shields if entrepreneurs perceive them as substitutes. 
(Leszczyłowska, 2018, p. 359). When debt financing 
is motivated by fiscal considerations, non-interest tax 
shields may be a substitute for interest shields and 
contribute to curtailing debt financing.

3. Fixed Assets Depreciation Methods 3. Fixed Assets Depreciation Methods 
Depreciation is the spreading of the value of a de-
preciable fixed asset over its useful life and charging 
it to the company's cost in order to recoup the costs 
incurred to obtain the asset, thereby creating a fund 
for its replacement after its useful life ends. “Ameri-
can standards additionally emphasise the necessity 
of rationality, which is understood as the use of such 
a formula for the spreading of the depreciable value 
which is well thought-out (logical) and acceptable 
to another accountant guided by objective reasons.”  
Authors also share the view that depreciation is a cost 
that arises because of a subjective reduction in the 
value of fixed assets (Sigidov et al., 2016; Maruszews-
ka, 2018). Indicating cost as a feature of depreciation 
results from the fact that it is construed as a gradual 
process of transferring the value of fixed assets to the 
products or services they are used to make or provide 
respectively. Thus, it is assumed that the translocated 
(transferred) value of a fixed asset is the equivalent of 
its wear and tear in the production of goods or provi-
sion of services (Maruszewska, 2018).

Depreciation has at least a triple function in the 
company (Iwin-Garzyńska, 2005):

- write-off-related to reflect the wear and tear and 
replacement of fixed assets, it reflects the loss of fixed 
assets’ value,

- cost-related, as it is a cost for the company and its 
inclusion in costs deductible for tax purposes reduces 
the tax basis, and thus the level of income tax.

- financial, because it is a tool for accumulating 
money resources. 

Thus, depreciation not only reflects the fixed as-
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sets’ impairment, but is primarily a tool for generat-
ing cash funds that can be later allocated to capital 
expenditure, constituting a source of internal financ-
ing. Through its flexible use, cumulative depreciation 
determines the functioning and development of a 
given company (Mądra-Sawicka, 2018). Regardless 
of the legal form of the company and its depreciation 
method, the depreciation fund remains at its sole dis-
posal.

The basis for calculating depreciation is the initial 
value of the fixed asset. It is constituted by the pur-
chase price, the cost of manufacturing or building a 
fixed asset by the company itself, fair (market) value 
when a fixed asset is obtained as inheritance, dona-
tion or otherwise on a free-of-charge basis, the value 
resulting from valuation in the case of fixed assets re-
ceived in kind, the value resulting from leasing con-
tracts when a fixed asset is taken for use under leas-
ing contracts (Aleszczuk, 2012, p. 148). During their 
operation, the initial value of fixed assets may change 
because of their improvement and modernisation, 
and sometimes because of the official revaluation of 
fixed assets. The amount of a fixed asset depreciation 
depends not only on its valuation and the selected 
depreciation method, but also on its determined use-
ful life and estimated residual value.

The amount of accrued depreciation depends on:
•	 historical cost, constituting the basis for the 

initial recognition of assets that are depreciable; it is 
mainly the purchase price of the asset or the cost of 
its manufacture,

•	 assumed useful life of the depreciable asset,
•	 estimated residual value of the depreciable asset,
•	 depreciation method used.
Three of the four factors mentioned above involve 

estimations. An asset’s useful life is determined not 
only based on its physical wear and tear (in the case 
of fixed assets) or legal constraints (in the case of in-
tangible assets), but may also depend on (Marusze-
wska, 2018, p. 140): 

•	 speed of technological change in the industry, 
•	 predictions of progress in implementing change 

and innovation in the entity’s technological processes,
•	 assumptions underlying changes in demand as 

evidenced by the market. 
The residual value, estimated at the time of the ini-

tial recognition of an asset in the books, may also be 

estimated variously in different situations, because it 
is based, for instance, on the expected net realisation 
value of a similar asset, that is, an asset with a similar 
wear and tear at the end of its exploitation and which 
has operated under similar conditions in which the 
depreciable asset in question will operate.

Companies can use different depreciation meth-
ods to spread the cost of depreciable fixed assets over 
their useful life. The methods of their application are 
laid down in the Accounting Act and the Corpora-
tion Income Tax Act.

The Accounting Act provides that when the depre-
ciation method is being chosen, consideration should 
be given, first, to the fixed asset’s useful life, which 
is conditioned by the number of shifts it works, the 
pace of technological and economic progress, the ef-
ficiency of the fixed asset, legal or other restrictions 
on its useful life, and in the case of liquidation, to the 
expected net selling price of a significant remainder 
of the fixed asset. The Corporation Income Tax Act 
regulates the principles of determining deprecia-
tion for the purposes of calculating income tax in a 
more restrictive manner, for example, by imposing 
constraints on determination of discretionary depre-
ciation rates. A suitable example is provided by the 
dependence of the depreciation period on the initial 
value of fixed assets, which usually means the pur-
chase price or production cost of a given asset, less 
any residual value. (Cygańska, 2014, p. 10). 

The Accounting Act does not dictate which 
method/s are to be used if the principle of fair pre-
sentation of the degree of asset wear is adhered to. 
On the other hand, the Corporation Income Tax 
Act allows the use of three methods of depreciation 
write-offs classified as tax deductible costs. These 
methods are one-time, straight line, diminishing bal-
ance method.

The one-off method is based on a one-off inclusion 
of the value of the acquired fixed asset in the tax-de-
ductible costs. Since 2018, entrepreneurs have been 
able to include PLN 10,000 in the tax-deductible 
costs in the month a given fixed asset is put into use. 
Although Article 32.6 of the Accounting Act allows 
for a one-off write-off of fixed assets which have a low 
initial value, this must not distort the true picture of 
the entity’s financial situation. One-off write-offs 
should not be made either by small companies for 
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which each fixed asset related directly to costs dis-
torts the financial result, or by large companies which 
buy large amounts of small value fixed assets whose 
aggregate value can be quite high.

The straight-line method is the primary deprecia-
tion method used by companies. It consists in evenly 
spreading the depreciable value of a fixed asset over 
the period of its useful life. Period after period, the 
same amount is written off, using a fixed rate. The tax 
law also allows taxpayers to reduce or increase the 
depreciation rates given in a schedule of rates, start-
ing with the first of each subsequent fiscal year, or 
with the month in which these assets were put into 
use. Increased depreciation rates may be used to cal-
culate depreciation of buildings and structures used 
in worse or inferior conditions, fixed assets subject to 
rapid technical progress and used more intensively 
relative to average conditions or conditions demand-
ing unique technical efficiency. The company also has 
the option of reducing the depreciation rate specified 
in the annex to the Income Tax Act. In lowering the 
rate, the entity may be guided by the principle of ad-
equacy of depreciation costs to the productivity of 
the fixed asset. 

However, because of the reduction in the deprecia-
tion rate, the tax basis for the calculation of income 
tax increases and thus the tax effect of depreciation 
diminishes. From the point of view of the amount 
of non-interest tax shield, this is a disadvantage for 
the company. The legislator afforded companies the 
option of using discretionary depreciation rates for 
improved or used components of fixed assets. The 
rates for these assets are set by the company itself, 
but the depreciation period resulting from the rate 
applied by them cannot be shorter than that which 
the Act provides for for specific groups of fixed as-
sets. It should be emphasised that the possibility for 
the company of using discretionary rates is extremely 
limited. The rates were introduced to prevent abuse 
by companies, but at the same time the group of en-
tities that could take advantage of this preferential 
option of fixed asset depreciation was narrowed. In-
creased depreciation rates within the bounds permit-
ted by the Tax Law are calculated using the straight-
line method of depreciation (Iwin-Garzyńska, 2018).

The third depreciation method permitted by the 
Polish Tax Law is the diminishing balance method. 

Depreciation write-offs in the initial periods of a 
fixed asset’s use are higher than the average deter-
mined using the straight-line method and are gradu-
ally declining over time. This is an attractive propo-
sition for companies, as increased write-offs reduce 
taxable income and lower income tax payable. In 
Poland, accelerated depreciation of the diminish-
ing balance type may be applied to machinery and 
equipment classified by the Central Statistical Office 
as groups 3-6 and 8 in the Classification of Fixed 
Assets and applies to means of transport other than 
passenger cars. In the first year of use, the company 
may apply a fixed asset depreciation rate increased 
by a factor of 2 or less, and in the following tax years 
it makes write-offs from the initial value reduced by 
the hitherto depreciation write-offs. When applying 
the declining method, the coefficient by which the 
depreciation rate may increase must not exceed 3, 
but it applies exclusively to fixed assets that can be 
depreciated by this method. Such accelerated depre-
ciation can be applied in a plant located in a com-
mune with a particularly high risk of high structural 
unemployment or in a commune threatened with re-
cession and social degradation. The regulations gov-
erning the diminishing balance method also contain 
preferential provisions for entrepreneurs who started 
their business activity and for ‘small taxpayers’. These 
entrepreneurs can opt to use depreciation including 
a one-off write-off up to 100% of the initial value of 
the fixed asset in the first tax year (Accounting Act, 
1992, Art. 16k). This applies to fixed assets belong-
ing to groups 3-8 of the Classification of Fixed Assets, 
including machinery, equipment and means of trans-
port other than passenger cars. Under this method, 
the total amount of depreciation write-offs made on 
fixed assets registered each year may not exceed the 
equivalent of EUR 100,000. 

The company enjoys autonomy in selecting one of 
the depreciation methods before commencing depre-
ciation and uses the method to fully depreciate a giv-
en fixed asset. A possible adjustment of depreciation 
write-offs is allowed only in exceptional situations, 
for example, when the company wrongly determined 
the amount of depreciation, incorrectly determined 
the initial value of fixed assets, applied the wrong 
rate, but only when the straight-line method and 
rates included in the annex to the Act are used. It 
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cannot change the method when the course of an as-
set’s depreciation runs (Iwin-Garzyńska, 2018).

Pursuant to the Corporation Income Tax Act 
(CIT), depreciation write-offs are made from the first 
month following the month in which the fixed asset 
enters company’s records. Depreciation is complete 
when the asset is designated for sale (or included 
in the group of assets held for sale) or when it is re-
moved from the balance sheet – whichever is earlier. 
Therefore, it can be concluded that the end of depre-
ciation write-offs does not take place when the asset 
is no longer needed or when it has been decommis-
sioned, unless it has already been fully depreciated 
(Olejko, 2014). The Accounting Act does not specify 
when the company should start to depreciate its as-
sets. However, companies try to start tax and balance 
sheet depreciation at the same time to avoid differ-
ences between gross profit and the tax basis. These 
differences affect the financial result and income tax. 
This, in turn, necessitates separate records for tax and 
balance sheet purposes as well as determination and 
disclosure of deferred income tax. (Paff et al., 2018). 

44. Research Methods. Research Methods
The authors studied data obtained from Thomson 
Reuters Eikon data set of 12 global mining concerns 
listed on several stock exchanges. These concerns can 
be divided into two groups. The first consists of entities 
with diversified mining activities. In addition to coal, 
they also extract other raw materials in the area for 
which the concern has obtained a mining concession. 
This group includes the British concern Anglo Ameri-
can, Australian concern Rio Tinto, Brazilian company 
Vale SA, Russian corporation Mechel.

Britain’s Anglo American extracts raw materials on 
all continents. Apart from coking and steam coal, it 
mines copper, nickel, iron ore and diamonds. The An-
glo-Australian company Rio Tinto is the second largest 
mining corporation in the world right after BHP.  BHP 
prospects for various types of minerals. This Brazilian 
mining company is the world’s largest producer of iron 
ore and nickel. It also produces manganese, ferroal-
loys, copper, bauxite, potassium, and cobalt. It owns 
nine power plants and has a large network of railways, 
ships and ports that facilitate the transport of manu-
factured products. Russia's globally active Mechel coal 
and metallurgical corporation produces coal, iron ore, 

steel, rolled products, ferroalloys, heat, and electric-
ity. All the Group’s companies operate within a single 
production chain – from raw materials to high added-
value products.

The second group consists of entities focused on 
the coal mining segment. The largest entities in this 
group are the American companies Arch Resources 
and Peabody. Arch Resources extracts, processes and 
sells low-sulphur coal in the United States, but also ex-
ports it to China, Australia, and the United Kingdom. 
The second US coal company, Peabody, is the world's 
largest private coal mining company. Its customers 
include power plants, steel producers and industrial 
plants. Coal India is the world's largest state-controlled 
company, supplying 82% of the coal used by the In-
dian economy. Australia’s Whitehaven Coal Ltd. mines 
steam and coking coal and exports it to buyers around 
the world. Similarly, the Russian company Raspadska-
ya is in the market for coal mining and transport alone. 
The Polish companies LWB SA and JSW SA also be-
long to the group of entities whose activity is focused 
purely on coal mining, processing, and transport. LWB 
SA is in a logistical link with a power plant. On the 
other hand, JSW SA focuses mainly on the extraction 
of coking coal, some of which is processed into coke 
and some delivered to coking plants in the metallurgi-
cal industry.

Based on data from the financial statements of the 
companies surveyed, several relationships were calcu-
lated showing the extent to which depreciation con-
stitutes capital used to cover investment expenditure 
and to supplement funds needed to repay debts. The 
following relationships were calculated for the period 
of five years:

- The rate of depreciation of an asset as the ratio 
of the accumulated depreciation to the gross value of 
depreciable assets. It shows the scope of capital needs 
for its replacement. A high degree of asset depreciation 
indicates the need to renew assets and make capital ex-
penditures originating in depreciation.

- Relationship of annual depreciation as reported in 
the cash flow statement to the gross value of fixed as-
sets as reported in the balance sheet of the analysed 
companies. The ratio shows in percentage terms the 
annual return on expended capital.

- The share of depreciation in operating cash flows 
as the ratio of depreciation to the level of operating 
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cash flows. The ratio shows the extent to which these 
cash flows are generated through depreciation and to 
what extent they are generated through the net finan-
cial result as well as changes in the net working capital 
requirement.

- The ratio of depreciation to capital expenditure 
shows what percentage of these expenses are covered 
by depreciation and how much comes from other 
sources of financing.    

5. Results of Empirical Research 5. Results of Empirical Research 
Table 1 shows the degree of accumulated write-off of 
fixed assets in the analysed mining companies. Coal 
India and Peabody Energy Corp report a lower level 
of fixed assets depreciation than the other companies. 
After the crisis on the coal market in 2014-2015, some 
companies underwent a thorough restructuring. For 
example, Arch Resources almost halved its fixed assets 
and disposed of fully depreciated and redundant assets.

As a result of these processes, the degree of accu-
mulated write-off of assets declined from almost 78% 
in 2016 to 13.4% in 2017. Restructuring processes 
were also carried out by Peabody Energy Corp. In the 
remaining mining companies, the degree of accumu-
lated asset depreciation in 2019 ranged from 44% to 

58%. In JSW, it was higher than in LWB, exceeding 
58% in 2017 and 2018, the highest among the ana-
lysed companies. Throughout the study period, in 
most mining companies the degree of accumulated 
depreciation of fixed assets was similar to the level 
reported by both Polish companies. Thus, the first 
research hypothesis was confirmed.

The ratio of annual depreciation to the gross value 
of depreciated assets presented in Table 2 indicates 
the percentage of the value of these assets charged 
to costs on a yearly basis. Average depreciation rates 
reflect how an entity’s technical and financial opera-
tives perceive the consumption of a depreciable asset 
and how its value should be allocated to products or 
services. Arch Resources Inc. uses exceptionally high 
depreciation rates, and recent years also saw the same 
at Peabody Energy Corp. This is partly due to the 
above-mentioned restructuring processes

The major differences relating to the amount of 
annual depreciation are due to mine type. In open-
cast mines, the so-called overburden is depreciated. 
Mines recognise it as an item of property, plant, and 
equipment, specifically as the so-called overburden 
stripping asset, namely, costs of overburden removal 
incurred at the production stage. The value of the as-

Table 1
Degree of Accumulated Write-off of Fixed Assets in Mining Companies in the Years 2015-2019

Company 2015 2016 2017 2018 2019
Anglo American PLC 50.55 52.53 52.40 51.17 49.78
Arch Resources Inc. 75.74 77.57 13.36 24.18 26.26
BHP Group PLC 45.54 48.94 46.99 48.51 48.89
Coal India Ltd. 9.66 14.78 18.27 21.51 24.43
JSW SA 54.23 55.96 58.33 58.32 52.46
LWB SA 42.41 46.60 45.05 46.95 47.56
Mechel PAO 36.70 39.21 42.61 46.05 46.36
Peabody Energy Corp. 35.21 31.17 11.64 21.42 31.14
Raspadskaya PAO 47.53 43.02 43.37 44.77 57.98
Rio Tinto PLC 42.70 45.42 46.42 45.96 49.51
Vale  SA Brazilian 31.21 34.23 36.97 40.07 44.22
Whitehaven Coal Ltd. 23.49 30.42 37.21 41.68 46.52

Source: own calculations based on the balance sheets of mining companies retrieved from a Reuters database
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set arising from removal of overburden at the pro-
duction stage is determined based on a model that 
considers, inter alia, the estimated value of the total 
O-C ratio (ratio of the amount of overburden to car-
bon) and the actual annual O-C ratio. This ratio is 
calculated as the relationship of the amount of over-
burden still to be removed to the coal resources still 
to be extracted from the date of application of Inter-
pretation 20 of the International Financial Reporting 
Interpretations Committee 20 (IFRIC) (EU Commis-
sion Regulation) to the end of coal exploitation from 
a given coal seam. It is determined based on the best 
knowledge of the mine's technical services at the end 
of each financial year and may be amended as the ex-
ploitation progresses to reflect new information on 
the size of the exploited deposit and the manner of its 
structure. The overburden stripping asset is system-
atically depreciated using the natural method based 
on the amount of coal extracted from a given deposit 
component (PGE Group Consolidated Report for 
2019, p. 38). In addition, opencast mines include in 
the value of fixed assets the estimated costs of the ex-
cavated overburden as a portion of the reclamation 
cost after final excavations. The reclamation cost as-
set is systematically depreciated by means of the nat-
ural method based on the amount of coal extracted 

from the open cast. The differences in the recognition 
of certain assets between opencast and underground 
mines partially justify the differences in rates be-
tween JSW and LWB. In an opencast mine, the aver-
age rates are higher than in an underground mine.

The level of the applied depreciation rates is also 
influenced by the degree of diversification of compa-
nies' activities. This relates to different depreciation 
rates for different assets. In the group of companies 
surveyed, the British concern Anglo American, Aus-
tralia’ Rio Tinto, the Brazilian company Vale SA and 
Russia’ Mechel Corporation have diversified activi-
ties. In addition to coal, they also extract other raw 
materials located in the area for which the concerns 
obtained a mining license. Anglo American extracts 
numerous raw materials on all continents. The Bra-
zilian mining company is the world’s leading produc-
er of iron ore and nickel. It also produces manganese, 
ferroalloys, copper, bauxite, potassium, and cobalt. 
Russia's global coal and metallurgical corporation 
Mechel produces coal, iron ore, steel, rolled products, 
ferro-alloys, heat, and electricity. At the other ex-
treme are entities focused on coal mining, and their 
diversification is the result of either coal processing 
processes, coal use in heating or auxiliary processes 
connected with mining processes. The largest enti-

Table 2
Ratio of Depreciation to the Gross Value of Tangible Fixed Assets in Mining Companies in the Years 2015 -2019

Company 2015 2016 2017 2018 2019
Anglo American PLC 3.98 3.53 3.71 4.10 4.13
Arch Resources Inc. 10.83 11.10 11.10 10.86 8.23
BHP Group PLC 4.03 3.92 4.97 4.41 4.32
Coal India Ltd. 9.66 7.66 6.62 6.60 5.79
JSW SA 7.23 4.94 5.03 4.37 5.29
LWB SA 7.67 6.95 6.01 6.56 6.19
Mechel PAO 3.63 3.51 3.64 3.54 4.13
Peabody Energy Corp. 4.00 3.33 11.64 11.01 9.74
Raspadskaya PAO 4.63 3.78 4.17 4.75 4.37
Rio Tinto PLC 4.36 4.44 3.78 3.85 3.86
Vale  SA Brazilian 4.05 4.41 4.11 3.91 4.38
Whitehaven Coal Ltd. 2.11 2.59 2.44 3.16 3.12

Source: own calculations based on the balance sheets of mining companies retrieved from a Reuters database
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ties in this group include the American companies 
Arch Resources and Peabody, Coal India, Australia’s 
Whitehaven, and Russia’s Radspadskaya. The Polish 
companies, LWB SA and JSW SA, are focused only 
on coal mining, processing, and transport. 

Comparing the average annual depreciation rates 
in Polish companies with the rates in global compa-
nies, one cannot but notice that they do not differ 
significantly from the rates revealed by global com-
panies. They remain at an average level, which means 
that some global companies have higher rates, and 
some have lower. These observations confirm the 
second hypothesis assumed in the introduction.

Table 3 contains ratios showing the share of depre-
ciation in operating cash flows. The ratios illustrate 
the extent to which depreciation generates cash flows 
that are intended to cover capital expenditure or debt 
repayment. These cash flows include the net financial 
result, depreciation, and changes in the demand for 
net working capital. They result from changes in the 
level of inventories, receivables, and short-term li-
abilities. Each increase in inventories and receivables 
eats into a part of the funds originating in financial 
result and depreciation. Conversely, any decline in 
the value of these current assets frees up cash and 

increases operating cash flow. An increase in short-
term liabilities, however, increases the level of gener-
ated funds, whereas a decrease means that the funds 
were used to pay off debts. Changes in the demand 
for net working capital result from changes in eco-
nomic activity, expressed as a decrease or increase in 
sales revenues, or changes in the company's financial 
policy. They are reflected in changed level of inven-
tories, terms of contractors’ payment of invoices and 
terms of payment of liabilities.

In the analysed companies, the share of deprecia-
tion in operating cash flows is varied. It is very high 
in the first two years of the study period. In 2015, 
the companies made losses and financed operating 
activities through depreciation. In some companies, 
depreciation was several times higher than operating 
cash flow. For example, at Peabody, depreciation was 
almost 40 times higher in 2015 and in 2016 8.8 times 
higher than operating cash flow. This means that the 
entire depreciation was used to finance operating ac-
tivities. In 2017-2019, in most companies the share of 
depreciation in operating cash flows trended upward, 
which means that the share of the financial result and 
changes in the demand for net working capital in 
operating cash flow decreased. In 2019, in JSW SA, 

Table 3
Share of Depreciation in Operating Cash Flow in Companies Surveyed in the Years 2015-2019

Company 2015 2016 2017 2018 2019
Anglo American PLC 59.9 39.6 29.7 36.4 36.7
Arch Resources Inc. 854.3 155.7 30.9 28.6 26.7
BHP Group PLC 38.4 36.8 34.1 32.6 38.9
Coal India Ltd. 21.5 17.7 14.5 21.7 74.0
JSW SA 188.0 93.6 28.7 27.2 90.7
LWB SA 52.8 53.2 58.3 88.1 54.1
Mechel PAO 31.9 22.2 19.8 18.3 26.3
Peabody Energy Corp. 3972.2 881.4 63.4 45.6 88.7
Raspadskaya PAO 42.3 24.6 12.4 13.7 14.9
Rio Tinto PLC 49.5 56.6 31.5 34.0 29.4
Vale  SA Brazilian 79.2 56.0 29.6 25.5 31.2
Whitehaven Coal Ltd. 63.5 75.9 22.0 22.8 24.5

Source: own calculations based on the balance sheets of mining companies retrieved from a Reuters database
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Peabody, and India Coal, operating cash flows were 
mainly the result of accrued depreciation. In the re-
maining companies, this share ranged between 20% 
and 50%. Overall, the share of depreciation in oper-
ating cash flows in Polish coal companies does not 
differ significantly from the same in global compa-
nies. A stable level of this ratio throughout the study 
period can be noticed in LWB (60% on average) and 
BPH (36% on average). This confirms the hypothesis 
assumed in the introduction about the significant 
role of depreciation in creating operating cash flows.

Table 4 shows the ratio of depreciation to capital 
expenditure. It reveals what percentage of these ex-
penses are covered by depreciation charged to ex-
penses in a given financial year. Taking the presented 
ratios into account, the companies can be divided 
into three groups:

  - companies (Coal India, Vale S.A.) in which 
capital expenditure was higher than depreciation. 
This means that these entities go beyond mere simple 
replacement of assets, and instead invest in develop-
ment as well, 

- companies (Mechel PAO, Peobody) whose capi-
tal expenditure was several times lower than depreci-
ation throughout the study period. In 2015 Peabody’s 

depreciation was 4.5 times and in 2016 in Mechel 
PAO’s capital expenditure was 3 times than capital 
expenditure. Depreciation was used to finance oper-
ating and financing activities.

- companies with a highly varied share of depre-
ciation in capital expenditure in some years report 
depreciation below their capital expenditure, while 
in other years depreciation markedly exceeds such 
expenditure. This group comprises the Polish coal 
companies, in which the ratio of depreciation to 
capital expenditure does not fluctuate so much as in 
the other analysed companies. For example, in 2015 
Australia’ Whitehaven Coal’s depreciation financed 
26% of capital expenditure, and in 2018 it was 130% 
higher than the expenditure. In 2015, JSW SA's capi-
tal expenditure was 30% lower than its depreciation, 
and in 2019, depreciation financed only 50% of capi-
tal expenditure. Companies that allocated only part 
of their depreciation to capital expenditure could use 
the remaining part to pay off their debts. In the last 
two years of the study period, mining companies sig-
nificantly reduced their indebtedness. Their assets are 
financed through equity and spontaneous liabilities. 

All in all, depreciation is the main source of coal 
companies’ investment financing. This confirms the 

Table 4
Ratio of Depreciation to Capital Expenditure in the Companies Surveyed in Years 2015-2019

Company 2015 2016 2017 2018 2019
Anglo American PLC 58.7 84.4 104.9 76.4 59.3
Arch Resources Inc. 303.7 223.3 189.9 124.7 41.9
BHP Group PLC 96.1 132.6 107.4 81.8 80.0
Coal India Ltd. 48.8 35.3 35.9 48.9 61.1
JSW SA 130.3 84.3 111.6 60.8 50.4
LWB SA 88.1 133.6 96.0 96.1 81.7
Mechel PAO 273.6 289.2 196.8 246.5 241.6
Peabody Energy Corp. 451.3 367.7 321.7 225.6 210.6
Raspadskaya PAO 122.2 110.5 83.6 92.4 71.1
Rio Tinto PLC 99.1 159.2 97.6 73.9 79.9
Vale  SA Brazilian 46.2 69.8 95.0 87.6 99.8
Whitehaven Coal Ltd. 25.9 138.7 141.5 230.8 178.7

Source: own calculations based on the balance sheets of mining companies retrieved from a Reuters database
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fourth hypothesis about the importance of depre-
ciation in covering capital needs. The varied use of 
depreciation to cover capital expenditure results 
from the economic situation and the market prices 
for coal. During an economic boom, companies al-
locate part of their profit to investments and to debt 
servicing. The role of depreciation in covering these 
needs then drops. The scope of diversification of coal 
companies’ activities is undoubtedly an important 
factor influencing the significance of depreciation in 
covering capital needs. Business cycles in their vari-
ous areas of activity do not overlap, which results in 
smoothing their financial results. Another factor is 
the capital and logistical links between coal mining 
companies and coal consuming companies. Com-
panies with guaranteed sales are more resilient than 
companies selling coal on the free market.

6. Conclusions6. Conclusions
In conclusion, depreciation is a process reflecting 
the systematic loss of value of exploited fixed assets 
because of their physical wear and tear or obsoles-
cence. Being a source of financing of a company’s 
fixed assets, depreciation constitutes the company's 
capital through capital release and reduces tax li-
abilities. Ultimately, depreciation is put into place to 
enable simple replacement of assets, and on an on-
going basis it is used to finance operating activities, 
cover capital expenditure and to pay off debts. The 
author’s empirical research allowed to establish that 
the level of accumulated depreciation in Polish coal 
companies is similar to that in global companies. The 
average annual depreciation rates in Polish compa-
nies do not differ significantly from those in global 
companies, which confirms the first and second re-
search hypotheses.

The share of depreciation in operating cash flows 
in Polish coal companies was slightly higher than in 
global companies. At LWB, over the five-year study 
period, the share of depreciation in operating cash 
flows remained stable at an average of 60%. At JSW, 
this share was more volatile and, apart from 2015, av-
eraged 48%. In global companies, it also fluctuated 
between 20% and 45%. This corroborates the signifi-
cant role of depreciation in creating operating cash 
flows and confirms the third hypothesis assumed in 
the introduction. In the years when the companies 

made higher profits, the share of depreciation de-
creased, while in years of declining profits, in many 
companies depreciation was higher than their oper-
ating cash flow, which indicates that it was used to 
finance their operating activities. In coal companies, 
depreciation is the main source of investment financ-
ing. Its share in covering capital expenditure ranged 
from 50 to 100%. In many companies, in some years, 
depreciation was much higher than the level of capi-
tal expenditure, implying that some  depreciation 
was used to pay off debts. Empirical observations 
of the relationship between depreciation and capital 
expenditure confirmed the fourth research hypoth-
esis. In summary, depreciation is the capital used to 
finance operating and investing activities and service 
debt. Thus, it facilitates the maintenance of liquidity, 
implementation of investment projects and improves 
companies' ability to service debt.
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