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REHABILITATION AUDIT:
WHAT COAL MINES ARE TO BE INVESTED
DURING THE ECONOMIC RECESSION?

Abstract. Introduction. Under pressure of restricted public investments and low level of coal mines’ attrac-
tiveness, it is important to develop a strategy of defining what a coal mine is worth private investing and introducing a corpora-
tion management consistent with efficient extraction of available coal deposits. Therefore, any improvements in the decision mak-
ing about investing a coal mine through rehabilitation audit are of high importance. The purpose is to develop approaches to
rehabilitation audit acceptable for coal mining so that the later may be assessed by potential investors. Results. Thus, govern-
ment owing coal mines may gradually improve their efficiency under pressure of restricted state budget donations only due to
abandoning unprofitable sites and privatizing profitable entities. The most complicated task here is how to distinguish economi-
cally perspective and not perspective mines. More decisive approaches are needed to restructure current mining facilities. In
addition, there is no benefit in the liquidation of some mines as the first step requires mines’ rehabilitation and modernization
with further finding the most efficient mine sites. The rehabilitation audit is usually undertaken for those companies that suffer
financial losses. The main criterion for making a decision about rehabilitation or abandoning a company is its rehabilitation abil-
ity. However, available approach to rehabilitation audit does not reflect all specifies of the mining industry, which has three main
pillars — nature, technology and operations. So, we offer to use the term «the level of the rehabilitation attractiveness» of a mine.
It is a quantitative dimension of system efficiency. Hence, we can draw the theory of a mine that is useless to be rehabilitated if
the specific margin value of its efficiency, which shows its being not perspective, is found. It is necessary to define what condi-
tions should be met so that the extraction of anthracite, which is difficult to be reached, is efficient compared to the alternative of
abandoning these deposits not extracted. Considering costs as marginal monetary value is rational since this is a business out-
look of an investor willing to establish a corporation and donate a mine. However, the coal extraction has a business perspective
under complicated geological conditions if total costs to extract all deposits within a mine site are lower than the highest costs
among other Ukrainian mines extracting coal of the same mark. Conclusion. The rehabilitation audit allows assessing a mine’s
ability to return its debts, confirm its financial independence and consistency between available assets and business strategy. It
was justified that the rehabilitation audit undertaken for mining sites implies corporate ownership of coal deposits and their extrac-
tion with lowering costs compared to the scenario if only one owner explores new mining sites with limited investment amount.
Keywords: coal-mining enterprise; state budget; investment attractiveness; restructuring; rehabilitation audit; cost; financial
analysis.
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M. K. TepelwueHko

KaHamaaT eKOHOMIYHUX HayK, AOLEeHT Kadeapu obniky i ayauTy,

Oep>xxaBHui BH3 «HauioHanbHWi ripHnyunin yHiBepcuteT», [JHINponeTpoBChbK, YKpaiHa

CAHALUNHUIA AYOUT: AKI BYTIJIbHI nianPUEMCTBA

AouiyibHO IHBECTYBATMU nig YAC EKOHOMIYHOI HECTABIJIbHOCTI?

AHoTauiA. Y cTaTTi aHanisytoTbcA 0COHMMBOCTI OLHKM 36UTKOBUX NiANPUEMCTB Yy Mpoueci iX npuBaTusauii, Wo € ocobnmso
NMoKasoBoIo AnA NiANPUEMCTB BYTiNbHIN NPOMUCIOBOCTI, ycniluHa po6oTa AKOI 3HAYHOK MIPOKO 3aNeXuWTb Bif, 3anyyYeHHA npu-
BaTHOro Kanitany. [locniaXxeHo NpoBeAeHHA caHauinHOro ayauTy ByrnefobyBHOMO NigNpuMeEMCTBa B YMOBAX €KOHOMIYHOI He-
CTabiNbHOCTI 3 METO0 aHarni3y, NMPOrHo3yBaHHA, NiaHyBaHHA Ta ONTMUMI3aLii AiarHOCTUYHKX NapamMeTpiB, L0 YMOXIIMBIIIOIOTb
npusatusauito nignpuemcrsa. O6rpyHTOBAHO CYTHICTb MOHATTA «CTYMiHb CaHaUiiHOI NpMBabnNMBOCTI» LWaXTW, WO ABMAAE CO-
6010 KifnbKicHy (abcontoTHy abo BiAHOCHY) XapaKTEePUCTUKY TOro pesynbTaTy, AKUA BU3HaYae ePeKTUBHICTb MianpvemcTBa
AK cucTemu. NpoaHanizoBaHO OCHOBHI MOKA3HUKU, AKi BUKOPUCTOBYHOTb NP NPOBEAEHHI CaHaUiiHOro ayauTy. Y3aranbHeHo
0CO6NMBOCTI CcaHauinHoro ayauTty ByrnenobysHoro nignpuemctsa. CdopMynbOBaHO MPOMO3ULID LWOAO EKOHOMIYHOI
[OOUINbHOCTI IHBECTYBAHHA Y BiANPaLOBaHHA AiNMAHKN 3i CKNaAHUMU FiPHNUYO-reonoriYyHNMN yMOBaMM.

Kniouyosi cnosa: ByrnenobysHe nNiANpPUEMCTBO, Aep>XaBHUM 6lOOXeT, iHBeCTUUiiHA NpuBabnMBICTb, PECTPYKTypusaLin,
caHaLinHui ayauT, cobiBapTiCTb, (hiHAHCOBWIA aHaris.

M. K. TepelwyeHko

KaHAnOaT 9KOHOMUYECKUX HayK, OOLEHT Kadheapbl ydeta n ayauTa,

HauwnoHarnbHbIN ropHbIi yHMBEpeUTeT, [IHEeNponeTpoBCK, YKpavHa

CAHALUWOHHbBbIN AYOUT: KAKUE YTOJIbHbIE NPEANPUATUA

LIENECOOBPA3HO UHBECTUPOBATL B YC/TOBUAX 3KOHOMWYECKOWN HECTABUNBHOCTH

AHHoTauuA. CtaTbA NocBALLEeHa 0CO6EHHOCTAM OLIEHKW YObITOYHbIX MPEANPUATAN B NpoLiecce Ux npuBaTmdaumn. 3T1a oLeH-
Ka 0Cco6eHHO MokasaTenbHa AnA NPeAnpyATUA YrofbHOW NMPOMBILLIEHHOCTH, YCreLwHaA paboTa KOTOPoW B 3HAYUTENbHOM
CTEMEeHN 3aBUCUT OT NPUBIEYEHNA YaCcTHOro KanuTana. MiccnenosaHo npoBeAeHVe CaHaLUMOHHOMO ayauTa yrnenobbisatoLLe-
ro NPeanpuATMA B YCNOBUAX 9KOHOMUYECKON HECTABUNBbHOCTM C LieNbio aHannaa, NPorHo3MpoBaHWA, NaHNPoBaHUA U ONTU-
Muszaumm OuarHoCTu4eckux napameTpoB, onpenenAarwmnmx BO3MOXHOCTb MnpuBaTtu3aumn npegnpuAaTuAa. O6ocHoBaHa
CYLLHOCTb MOHATUA «CTeneHb CaHaLMOHHOW NPUBNEKaTeNnbHOCTW» WaxThbl, KOTOPOe MpeAcTaBnAeT CO60N KONMMYECTBEHHYIO
(abCcoNtoTHYIO MM OTHOCUTESIBHYHO) XapaKTePUCTUKY pe3ynbTaTa, onpegenatolero 3heKTMBHOCTb NPeANpPUATUA Kak cuc-
Tembl. [poaHannanpoBaHbl OCHOBHbIE NMOKa3aTenn, UCMOob3yeMble Npy NPOBEAEHUN CaHaUMOHHOro ayanta. O606LLeHbl 0co-
6eHHOCTM caHauMOHHOrO ayauTa yrnegobbisatowero npeanpuatua. ChopMynnmpoBaHbl NPEANoXEeHNA OTHOCUTENbHO 9KOHO-
MUYECKOW Lieniecoobpas3HOCTM MHBECTMPOBAHUA B OTPABOTKY yHacTKa CO CIIOXHbIMU FOPHO-Te0IOrM4eCKUMI YCIIOBUAMM.
KnioueBble cnosa: yrnegobbiBaiowiee npeanpuATue, rocy4apCTBEHHbIN 6I0OXKET, UHBECTULMOHHAA MPUBIEKATENIbHOCTb,
PeCTPyKTYpu3auua, CaHaUMOHHbIN ayanT, ce6ecToMMOoCTb, (PUHAHCOBBIV aHaNUs3.
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Introduction. Today, mines are able to provide the expect-
ed efficiency level only if they are properly invested. The long
time policy of artificially lowered prices for coal and permanent
public donations caused by operational costs exceeding prices
led to the lost interest in improving operations and reaching high
efficiency.

Under pressure of restricted public investments and low
level of coal mines’ attractiveness, it is important to develop a
strategy of defining what a coal mine is worth private investing
and introducing a corporation management consistent with effi-
cient extraction of available coal deposits. Therefore, any im-
provements in the decision making about investing a coal mine
through rehabilitation audit and further rehabilitation activities
are of high importance.

Brief Literature Review. The prominent researchers were
always interested in the improved approaches of how to assess
the attractiveness of mining sites A. Amosha, M. lliashov, V. Salli
(2002) systematically analyzed a mining site, as a business
with a high investment potential [1]. It was justified that, under
pressure of restricted public investments and low level of coal
mines’ attractiveness, it was important to develop a strategy of
defining what a coal mine is worth private investing and intro-
ducing a corporation management consistent with efficient
extraction of available coal deposits. A great attention was paid
to mines’ assets and investment processes in the coal mining
industry of Ukraine (G. Pivnyak, 2004) [2]. A. Vagonova (2005)
considered a mine as a natural, technological and business
system [2]. The first subsystem of a mine is shaped with geo-
logical conditions of the mining site, which exist from the
unknown times and are unmanaged factors. The second sub-
system reflects the technological advance influencing
approaches to extracting deposits. The third subsystem is a
result of the interaction of previous subsystems with society. The
natural and technological subsystems influence a mine’s effi-
ciency directly and collaterally. In the case of a systematic
approach, the indicator reflecting a mine’s operations, should
cover all three subsystems. Thus, it explains why employing
only one subsystem to manage a mine failed. O. Galushko
(2008) assessed a company integrated into the external envi-
ronment of the region and country during investment and inno-
vative activity [4].

Obviously, the coal mining industry requires foreign invest-
ments; however, negative factors of unstable policy and econ-
omy should be accounted (Negrych, 2012) [5]. As it was point-
ed out by Robert R. Miller and Dale R. Weigel (1972),
business risks are more fearful for investors than political
ones. If microeconomic risks can be predicted by investors
then national and global crises will hardly be overcome during
preparation, introduction and implementation phases of any
investment project [6].

M. Ishchenko (2013) offered the approach to reconsidera-
tion of a mine’s total debts given internal debts. It allowed
improving the accuracy of financial and operations indicators to
prove its business position [7].

Ukrainian government owing coal mines may gradually
improve their efficiency under pressure of restricted state budget
donations only due to abandoning unprofitable sites and priva-
tizing profitable entities. The most important challenge is how to
decide what mining sites are prospective and what are not. The
first step towards the correct decision is the rehabilitation audit,
which appeared due to distinguished external and internal
audits. The evolution of the rehabilitation audit is well showed by
R. Adams (1995), A. Arens and G. Lobbek (1995). They distin-
guish operations audit, as the internal audit for not only internal
control but improvement of general productivity and efficiency in
present and future. It forced operations audit to have been mod-
ernized towards rehabilitation and technological audits [8; 9].

According to the Decree of the Cabinet of Ministers of
Ukraine «The order of a pre-trial rehabilitation of public compa-
nies» as of 1703.2000 N 515 [10], data obtained due to the
audit are used in making decisions about elimination and reha-
bilitation of mine. If production potential of the company is too
low and assets are unbalanced with liabilities, the conservation
and liquidation of a mine will be the best decision.
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If the rehabilitation audit showed that a mine has competi-
tive advantages, strong leadership, considerable market share,
products are consistence with the country’s development prior-
ities and financial sources are available, the decision about
financial rehabilitation of the mine can be made. However, cur-
rent rehabilitation audit does not meet specifies of coal mining
industry, which covers three subsystems of nature, technology
and economy. Thus, this issue is required to be researched.

Purpose. The research is aimed at analyzing current
approaches to the rehabilitation audit and developing improve-
ments needed for the coal mining industry to provide growing
investment attractiveness of coal mines.

Results. One of the most topical issues for a coal mine is
making managerial decisions that will provide the investment
amount needed for its growth. The most important indicator for
assessing a mine’s growth is its investment attractiveness. This
indicator should be taken into account as financial resources
are always restricted. The problem is in the trade-off between
invested resources and gained benefits. More decisive steps
are needed to modernize assets across the mining industry.
The first step is their rehabilitation with technological modern-
ization. It will allow separating the most attractive mines with
high expected profit. The second step is to eliminate mines with
low expected profit. There are many mines in Ukraine, which
might be profitable in case of effective management. The strong
financial position of a mine is an important reason for its stable
activity. It is based on the stable payment capacity, high ba-
lance liquidity, financial independence and other business indi-
cators.

The rehabilitation audit is the separate activity of many
auditors. It is specific in its approaches, objects and purposes.
One of the characteristics of the rehabilitation audit is its appli-
ance to the companies under financial pressure. The aim of the
rehabilitation audit is to assess rehabilitation capacity of the
company through operations and finance analysis compliant
with the audit policy. Herewith, a company’s rehabilitation
capacity is the main criterion for making a decision about its
elimination or rehabilitation. The final purpose of the financial
rehabilitation of the company is its profitable running over a long
period. Therefore, the rehabilitation capacity of the company is
referred to its ability to run efficiently.

Firstly, we should analyze operations and finance of a com-
pany by employing operations indicators and asset ratios. A ba-
lance sheet serves for finding a mine’s asset value and its lia-
bilities. The rehabilitation audit operates two important
indicators among others. They are the absolute liquidity as of
starting and finishing points of the analyzed period and the level
of payability.

According to the accounting data as of the last date of the
report, the rehabilitation audit implies finding receivables and
payables with the fixed date of their appearance. In addition,
fines and penalties recognized by the debtor or arbitrate trial are
included into operations results until they are received. Exactly,
they are contained in the reports of receiver and debtor in the
receivables and payables respectively [10].

When analyzing labor, workforce turnover, especially among
engineers and average wage are taken, as well as lost working
hours and hidden unemployment. An important element of the
analysis is the assessment of units of unfinished building ope-
rations so that one can decide whether they are worth selling to
cover current debts. However, the rehabilitation audit does not
take into account all specifies of the mining sites, which are
three-dimensional systems with natural, technological and eco-
nomic elements [3]. Basic requirement in privatization of mines
is profitable extraction of coal. Assume that a mine is indepen-
dent legal entity with large deposits of valuable anthracite coal
sold without enrichment. The condition for the mine’s develop-
ment, in this case, is having a break-even position at least.

Most anthracite coal mines located in the Donbas region
have been operating for a long time, and considerable part of
their deposits has been extracted. However, due to some rea-
sons, certain areas remain unexplored. Consequently, the task
is to find specific indicators that allow extracting deposits of
anthracite coal laid in the areas with hard geological conditions
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be more beneficial than abandoning these deposits. The core
aspect here is the criterion of deposits extraction or their con-
servation.

Therefore, we introduce the notion of the level of rehabilita-
tion attractiveness of a mine. This quantitative indicator helps to
introduce the term of the mine being attractive for rehabilitation
in case of defining the margin after which the mine is prospec-
tive for investors. Obviously, mine with small deposits is not
worth investing even its other indicators are perfect.

Therefore, the analysis of a mine’s structure opens the fol-
lowing approach. Each subsystem of a mine is decided to be
reflected in two main quantitative indicators (Table). It is rational
to select the indicator of total costs as the marginal value since
this is a major indicator for investors when taking decisions
about corporate financing a mine. However, this approach may
also be not efficient since a mine may have too high total costs
across the sector while certain area for future corporate extrac-
tion may be highly profitable. Then, the corporate extraction may
be considered inefficient while, in fact, it will be very profitable
across the region and industry [11].

Table: Features of a mine
which determine its prospect

Subsystem Features

1. Layers capacity
2. Index of a mine’s status
influenced by nature

Nature

1. Technology reliability

Technology 2. Weighted length of excavations

1. Costs per 1 ton of coal
2. Annual coal production

Source: Grouped by the author

Operations

The above said implies the following statement to be made.
Mining operations within the area with hard geological condi-
tions are worth starting if total costs of coal production are lower
than maximum total costs met across mines producing the
same coal. The equation for the statement is following:

C; gha. < max{ C.J, (1)
where C; , - total costs of coal production within geologi-

cally hard areas; max { C].} — maximum total costs met across
mines producing the same coal.

The general task can be outlined as finding conditions that
meet economic efficiency in producing anthracite coal within the
areas with hard geological status in case of alternative decision
to abandon mine. The core aspect here is the criterion of
deposits extraction or their conservation.

We offer to assess economic efficiency of mining operations
within areas of hard geology according to the term of returned
investments to these operations. The term is expected to short-
en due to lowering total costs:

= L <T 2
G,— &, °° @)
where T, - desired term of investment return; K - addition-
al investments to mining operations within geologically hard
areas; C,, C, - respectively costs of coal production before and
after its extraction within geologically hard areas.
Lowering costs of anthracite coal production is possible due
to lowering total costs per product unit caused by the economy
of scale effect:

R, + AR,

AC=C,-C,=C, - —2"""0
D, + AD,

3)
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where R, — costs of coal production across a mine before
mining operations within geologically hard areas; D,- coal pro-
duction before mining operations within geologically hard areas;

4Ry, 4Do — cost increase and production growth due to min-
ing operations within geologically hard areas; n — processes
that suffer cost increase due to mining operations within geo-
logically hard areas.

The equation (3) shows that geologically hard areas are not
worth being operated if it causes growing costs across a mine
except rare and deficit types of coal that are worth donations.

Conclusion. By making a conclusion, we should declare
that changes in the ownership of mines cannot be a primary
purpose. It is necessary to strive for their financial rehabilitation
and technological modernization. The current stage of econom-
ic development is to be accompanied with the perfect knowl-
edge of the core essence of the rehabilitation audit. Unfor-
tunately, there are too few experts in the field of rehabilitation
since each company requires to be individually assessed.

The rehabilitation audit to a mining company allows assess-
ing its readiness to pay all bills and be financially independent.
It was justified that the rehabilitation audit implies corporatiza-
tion for joint extracting coal deposits if costs reduction is
observed under restricted investments.
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