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ENHANCING THE EFFICIENCY OF ENVIRONMENTAL AND ECONOMIC
RISKS MANAGEMENT FOR OIL AND GAS PRODUCING ENTERPRISES IN
AZERBAIJAN

Abstract. Apsheron region is the main oil producing region of Azerbaijan. One of the main problems that
have risen here since the beginning of the exploitation of oil fields is the contamination of landscapes with oil and
oil products. At present, a significant part of the land is heavily polluted with oil and formation water, the
hydrological regime of the territory has deteriorated, and the soil structure has been destroyed.

The State Oil Company of the Azerbaijan Republic (SOCAR) is taking decisive steps in improving
environmental safety management systems in accordance with international requirements, as well as in solving
existing environmental problems, protecting public health and the rational use of natural resources. Prevention of
pollution as a result of onshore oil and gas operations, elimination of the consequences of pollution is a priority task
of SOCAR's environmental policy.

The analysis of the current state of environmental and economic risk management at SOCAR showed that,
despite all the positive changes in the field of reducing environmental pollution, the company still needs to enhance
the effectiveness of measures to manage these risks.

In particular, despite the successful implementation of a number of measures to reduce air pollution, the
amount of air emissions from stationary sources at the company's enterprises remains significant.

A number of extremely important, environmentally oriented initiatives does not sufficiently cover the oil and
gas production by onshore enterprises and are mainly focused on offshore enterprises, which are being developed
independently and jointly with foreign companies.

In order to enhance the effectiveness of risk management, it is proposed a departure from a centralized, at the
company level, form of management and the formation of a risk management system (RMS) directly at the
enterprises themselves. To implement this approach, some changes in the organizational structure of enterprises are
recommended, including the creation of a department for managing all risks to which the enterprise may be exposed.
The creation of such a department directly in Oil and Gas Production Asset will allow more efficient use of the
potential and real capabilities of the enterprise in the face of uncertainty and associated risks, the necessary
optimization of the directions and methods of risk management, which are reflected in the risk minimization
program, developed with the aim of ensuring the sustainable development of the enterprise.

Keywords: environmental and economic risk, oil and gas company, environmental pollution, economic
damage, risk management system.
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HIABUIEHHA EOEKTUBHOCTI YITPABJIIHHA EKOJOI'TYHUMMU 1
EKOHOMIYHUMH PU3UKAMH HA NIAIMIPUEMCTBAX, IO BUPOBJIAIOTH
HA®TY ITA3 B ABEPBAUIZKAHI

AHOTamisA. ATIICPOHCHKHUIA PETiOH € OCHOBHOK HadTOBHIOOYBHOI oOmacTio A3sepbaiimkany. OnHiero 3
TOJIOBHUX MpOoOJIEM, 110 3apOMITUCS TYT 3 IOYATKy eKCIUTyaTallii Ha)TOBUX POIOBHII, € 3a0pyIHEHHS JaHadTiB
Hadroro i HadTOmpoOAyKTaMu. B jaHmit yac 3HauHA YacTHWHA 3eMellb CHJIBHO 3a0pyaHeHa HAa(TOr, IIACTOBUMHU
CTIYHUMH BOJIAMH, TIOTIPIICHHUH TiAPONOTIYHIIA PEKUM TEpUTOpii, 3pyiiHOBaHA CTPYKTYpa rPYHTY.

HepxaBHa HadroBa KommaHis AsepOaiipkaHchkoi pecnyoniku (JJHKAP) npuiimMae pimydi Kpoku B
YIOCKOHAJIEHHI CHCTEM YIPAaBIIiHHI €KOJOTIYHOK OE3MeKO0 BIAMOBIAHO 0 MIKHApPOJHUX BUMOT, & TaKOX Y
BUPINICHHI ICHYIOYMX EKOJIOTIYHMX IPO0JIeM, OXOPOHHM 3JI0pPOB'Sl HACENEHHs Ta palliOHAJIbHE BUKOPUCTAHHS
NPUPOIHUX pecypciB. 3anoliraHHs 3a0pyAHEHb B pe3y/bTaTi HaTOra3oBUX omepaiiid Ha MOpi i Cylli, YCyHEHHs
HACITIJIKIB 3a0pyIHEHb € TIPIOPUTETHUM 3aBAaHHAM ekosoriuHol nomituku JJHKAP.

[IpoBenenuii aHami3 MOTOYHOTO CTaHy YIpPaBIIiHHA eKoJIoro-ekoHomiuHuMmu pusukamu JIHKAP noxasas,
1110, HE3Ba)KAIOYM Ha BCI MMO3UTHBHI 3pYyILICHHs B cepi 3MEHIIEHHS 3a0pyIHEHHS] HABKOJIMIIHLOI'O CEPENIOBHUIIA, B
KOMIIaHii Bce 11e iCHye HeOOXIIHICTh B TiIBUILICHHI e()EeKTMBHOCTI 3aX0/IiB 3 YIPaBIiHHS JAHUMU PU3UKAMU.

30KkpemMa, HEe3BaKAIOUM Ha YCHIIIHY peaji3aliio LiIoro psay 3axofiB ILIOA0 3MEHIICHHS 3a0pyaHEHHs
TIOBITPSl, BEJIMYMHA BUKU/IB B aTMOC(epy Bijl CTAI[IOHAPHUX [DKEPEIT IO ITiIPUEMCTBAX KOMITaHIi 3aJIMIIAETHCS BCe
1€ 1CTOTHOIO.

Linuit psn HAaA3BMYAWHO BAXJIMBUX, EKOJIOTIYHO CHPSMOBAaHHMX IHINIATMB B HENOCTATHIH Mipi
OXOIUTIOE HIJ| MIANPUEMCTBA Cylli 1 CPOKYCOBaHHMH, B OCHOBHOMY, Ha IiJIPHEMCTBAX, IO PO3POOIISIOTH
POMOBHIIA MOpsI, SIK CAMOCTIHHO, TaK 1 CIIUIBHO 3 3aKOPJIOHHUMH KOMITaHiSIMH.

3 MeToro MiBHIIEHHS e()eKTUBHOCTI YIPaBIiHHS PU3UKAMH, IPOIIOHYETHCS BIJIX1J] Bi/I LIEHTPAIi30BaHOl, Ha
piBHI KommaHii, ¢popMu yrnpaBiiHHA 1 GopmyBaHHs cuctemu yrpasiinHs pusukamu (CYP) GesmocepenHpo Ha
caMux mianpueMcTBax. J{ist peanizaiii JaHOTO MiJIXOAy PEKOMEH/IOBaHi JesKi 3MiHM B OpraHialiiiHiii cTpyKTypi
MANPUEMCTB, IO BKJIIOYAIOTh CTBOPEHHS BIJJIUTY MO YIPABIIHHIO BCIMa PU3MKAMH, SKAUM MOXe OyTH MiJJaHO
mianpuemcTBo. CTBOpeHHs Takoro Biainy Oesmnocepenabo B HI'BY no3Bosuth Oiibln eheKTUBHE BUKOPUCTAHHS
MOTEHI[IANy 1 peaJbHUX MOXIUBOCTEH IiIPHEMCTBA B YMOBaxX HEBU3HAYCHOCTI 1 TOB'SI3aHUX 3 HEIO PU3HKIB,
MIPOBEICHHS HEOOX1IHOI ONTUMI3aIli] HANPSIMKIB 1 METO/IIB YIIPABIIHHS PU3UKAMHU, SIKi BIJIOOpaXKaIOThCS B IPOrpami
0 MiHIMi3alil pU3HKiB, pa3pabaTHBEMOI 3 METO0 3a0e3MEeUEHHS CTAIOT0 PO3BUTKY MiANPUEMCTBA.

KawuoBi cioBa: eKoloro-eKOHOMIYHHN pHU3UK, HedTera3oqo0UBIOIIee MiANPUEMCTBO, 3a0pYyIHEHHS
HABKOJIUIIIHBOT'O CEpEIOBHUINA, EKOHOMIUHI 30UTKH, CHCTEMa YIIPaBIiHHS PU3HKAMH.

Introduction. According to the statistical data published in 2018 by analysts at Wood
Mackenzie, a global energy, chemicals, renewables, metals and mining research and consultancy
group, 70% of total oil volume in the world was produced by old, mature fields. Since the
current average oil recovery for mature fields varies between 30-35% at a relatively high
ultimate recovery factor, there are quite large volumes of residual oil in the reserve of world
companies, which can and should be developed. The analysts also focus readers' attention on the
fact that the chances of discovery of new promising fields fall year by year noting that in 2018
the world companies discovered only 10% of the reserves that they had discovered since 1960.
Therefore, recovery of residual reserves from mature fields by enhancing the efficiency of their
development, will be a significant factor for maintaining a stable level of oil production in the
world companies in the near future. Increasing attention to old fields by some companies already
has allowed the oil reserves to grow almost one and a half times over the past 25 years.
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Moreover, it turned out to be more profitable and efficient than the planning and execution of an
expensive exploration activity for discovery of new fields [1].

Azerbaijan, thanks to its centuries-old oil history, has made a huge practical contribution to
the development of the world oil and gas industry. Unfortunately, Azerbaijan, which has been
known for its oil wealth since the middle ages, has never been its rightful owner, but has also
been on the verge of an environmental disaster [2]. At the times of tsarist Russia the lack of
technologies for wells start-up, the absence of sealed systems at the surface for collecting of oil
and gas led to the fact that as a result of a powerful open flow of wells and zero sandface back
pressure, oil escaping from the wells flowed through the territory of fields, releasing associated
gas into the atmosphere. The penetration of gas-bearing reservoirs led to even more powerful
open flow of wells, which lasted for weeks, polluting the atmosphere with a huge number of
chemical components contained in the gas [3].

Thus, more than a century of development of Azerbaijan's oil fields has led to large-scale
contamination of the surrounding landscape with oil and petroleum products. Huge areas of oil
fields were almost completely polluted with oil or flooded with produced oily water, hundreds of
hectares of land were degraded, and the level of radioactivity and gas contamination of oil-
producing territories increased. The problem of pollution was, and still is, particularly acute in
Apsheron peninsula, whose territory is around 222 thousand hectares. The peninsula is the site of
concentration of almost all old fields, the share of oil fields accounts for 30 thousand hectares, or
13.5 % of the entire territory [4]. The remaining recoverable oil reserves of the old fields are still
significant, and therefore the state and foreign companies have quite serious plans for their
further development [5]. In this regard, the problem of assessing the possible technogenic impact
and managing environmental risks for the old fields of Azerbaijan, in order to improve the
environmental safety of the territory where these fields are located, is becoming more and more
urgent.

The object of this study is the environmental risks that can occur during development of
onshore fields of Azerbaijan, the realization of which can exacerbate the negative processes of
environmental quality changes, as well as reduce the profitability of Oil and Gas Production
Assets (OGPAs) — the enterprises that develop the fields.

The purpose of the study is to analyze the environmental and economic risk management

activities carried out at the oil and gas producing enterprises of the State Oil Company of
the Azerbaijan Republic (SOCAR), and provide recommendations on further enhancement of the
effectiveness of managing those risks.

Theoretical and methodological background. The information basis of the research
consists of scientific monographs and articles on assessment and management of risks, in
general, and environmental risks, in particular.

The concept of any risk, as noted in [6], includes two elements - assessment and
management. The risk assessment is a scientific analysis of the nature and scale of the risk in a
specific situation, while the risk management is the analysis of the risk situation and
development of a solution aimed at minimizing the risk.

The risk management process is a complex and multi-level procedure. However, as noted
by a number of researchers, it can be divided into a number of stages in accordance with the
specifics of conducted actions for risk management. In particular, the author [7] considers the
process of the risk management in the oil and gas industry in the form of the following sequence
of actions: a) risk analysis (identification and assessment of a risk); b) selection of methods for
influencing on the risk based on comparison of their effectiveness; ¢) making a managerial or
other decisions; d) impact on the risk; e) control of the obtained results.

Environmental risk is defined by the author of research [8] as the probability of obtaining
certain damage as a result of the manifestation of an environmental hazard factor in relation to a
specific object of assessment. Environmental damage is considered as a cost expression of the
harm caused to the environment or its individual components by the manifestation of natural and,
or anthropogenic factors of environmental hazard over a certain period of time.
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Environmental damage to the oil industry, as noted in [9], is expressed through reduced
well production rates, oil spills, increased equipment wear, etc. Economic damage associated
with environmental degradation is the cost expression of all negative impacts of enterprises on
the environment. The latter two categories can be considered together with the environmental
costs of production, which are reflected in financial costs and are spent both on repairing the
damage and on preventing it in the future.

Environmental and economic risks are defined in [10] as a probability of reducing
production efficiency under the influence of anthropogenic and technogenic loads on the
territory. So, the deterioration of the environment due to the violation of the established norms,
requires additional expenses on measures to eliminate them (risk management) by enterprise
management; the growth in production requires an increased consumption of natural resources;
the occurrence of an adverse event may cause the violation of financial obligations of the
enterprise to partners, lenders etc. Environmental and economic risks are located at the
intersection of three areas: environmental, economic and social.

Risk management becomes an integral part of the strategic and operational management of
successfully developing enterprises, as noted in [11]. From the concept of “risk measurement”,
which implies the development of a model for assessing the value of a particular risk, enterprises
tend to move to “risk management” — the development of a management strategy for influencing
risks depending on their estimated value. Such a system approach to managing all risks in the
enterprise leads to an increase in the effectiveness of risk management and contributes to the
growth of production efficiency. The authors [12] note that enterprises that implement a risk
management system (RMS) in the process of business planning and evaluation of performance
effectiveness, as a rule, achieve strategic and operational goals faster. According to the authors,
the introduction of RMS as a key aspect of doing business can transform the perception of
enterprises about the relationship between risk and value creation.

The above approach, namely the formation of RMS, is proposed by the authors of this
study to improve the mechanisms and methods of managing environmental and economic risks
at OGP enterprises of the Apsheron peninsula of Azerbaijan.

The statement of the main material of the research. Currently, a significant part of the
land of the Apsheron region is heavily polluted with oil and produced water, the hydrological
regime of the territory has deteriorated, and the soil structure has been destroyed. According to
various sources, from 20 to 33 thousand hectares of land were contaminated with oil and
petroleum products during the development of fields on Apsheron. The total content of
petroleum products in the soils of the peninsula is currently 9.3 million tons. Qil pollution is
widespread locally, in the form of spots of 0.3-0.5 ha. The most unfavorable territories are the
areas where “Bibiheybatneft” OGPA and OGPA named after H. Z. Tagiyev are located [4].

The water extracted with oil is partially injected back into the oil-bearing horizons for
maintaining reservoir pressure, but some of it accumulates in ponds, tanks, and deep terrain areas
on the territory of oil fields. Water extraction is often accompanied by an increase of the
background radiation, which, in some cases, can be very significant [13]. Joint storage of drilling
and reservoir water with oil in sedimentation tanks led to an increase in the level of ground
water, salinization of soils and, as a result, to the death of almond orchards, vineyards and arable
land [14].

SOCAR s taking decisive steps to improve environmental safety management systems in
accordance with international requirements. Prevention of pollution and elimination of the
consequences of pollution from oil and gas operations both onshore and offshore are priority
tasks of SOCAR's environmental policy [15]. Implementation of the environmental policy and
management of environmental and economic risks is carried out by the company's Ecology
Department and Departments of environmental protection, which are part of the structure of each
OGPA under “Azneft” Production Union (PU).

In order to ensure environmental safety and implement operational control during oil and
gas operations, the company conducts systematic monitoring twice a year at all OGPAs. In 2018
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the number environmental monitoring conducted for all the company's enterprises was 1005. The
collected monitoring materials are sent to the integrated research laboratory of the company's
Ecology Department for analysis. Note that of the 23283 analyses conducted in 2018, more than
2000 were made for onshore OGPAs.

Since 2009, SOCAR has been operating an environmental database based on the ArcView
software, which is supplemented with information obtained during monitoring. The availability
of a database allows to quickly track trends in the environmental situation for individual
monitoring sites, assess the environmental situation of territories, identify sources of pollution in
a timely manner, and issue a forecast for the development of the environmental situation for the
observed sites.

In accordance with the results of monitoring, proposals for solving environmental
problems are prepared, and projects for managing environmental risks are developed. For
example, in 2018, more than 300 proposals were issued for improving the environmental
situation and managing risks at oil production facilities, most of which were related to replacing
of outdated wellhead equipment and in-field discharge lines that could create a potential risk of
oil spills and gas emissions to the atmosphere; using a closed system for disposal of produced
water and liquids used during wells intervention and workover, and others.

Since 2006, SOCAR has been implementing projects to clean up oil-contaminated land. As
a result of environmental measures, more than 1,300 hectares of land were cleaned [15]. For
example, over the past three years around 15 hectares of the territory, where the
“Bibiheybatneft” OGPA is located, have been cleaned. However, taking into account that the
total area of the OGPA territory is 817 ha, it becomes clear that the process of land reclamation
for the enterprise is still far from complete.

SOCAR is implementing a strategy to reduce the impact on climate change by
implementing a plan to reduce associated gas emissions to the atmosphere, developed jointly
with the GGFR (Global partnership for reducing associated gas flaring) of the World Bank,
which assumes the “Zero flaring of gas by 2030”. In accordance with the plan, at the company's
enterprises over the past decade new gas compressor stations have been put into operation and
the compressor fleet has been updated for existing stations. Over the past five years the
associated gas volumes of 280, 310 and 350 million m® have been collected, respectively, from
the offshore Oily Rocks and Guneshli fields (operated by SOCAR) and Chirag field (operated by
BP) and transferred to the gas transportation system of Azerbaijan [16]. These and other
measures allowed not only to reduce the volume of associated gas flaring and reduce
environmental risks, but also undoubtedly made a positive contribution to the growth of
economic indicators of the company and the Republic as a whole.

However, despite the successful implementation of a number of measures, the amount of
emissions to the atmosphere from stationary sources (wellheads, compressors, storage tanks,
flare pipes) are still significant for the company's enterprises. As can be seen from Figure 1 [17],
the amount of emissions reduced by ~25% as a result of management activities during the period
from 2010 to 2013, during the subsequent period up to 2018, remains approximately constant, at
the level of 125.4 thousand tons, on average.

Environmental risks, associated with the emission of polluting substances into the
atmosphere, accompany the activities of all oil and gas production assets of “Azneft” PU. The
most common are releases of low-pressure annular gas to the atmosphere at wellheads;
combustion of associated gas, excess amounts of hydrocarbons during the wells’ start-up at
terminals flare. Note, that in 2017 and 2018, about 1.7 million m® of associated gas were burned
at the flares of PU enterprises [18].
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Fig. 1. Emissions to the atmosphere from SOCAR stationary sources
Source: SOCAR Annual Report: 2018 [17]

The activities of enterprises negatively affect the process of climate change as a result of the
release of "greenhouse gases™ such as methane and carbon dioxide into the atmosphere. As can
be seen from Table 1, despite the activities carried out over the past decade, the amount of these
emissions over the past three years has remained virtually unchanged and is still significant.

Table 1
Emissions of “greenhouse gases” to the atmosphere by SOCAR in Azerbaijan
Years
“Greenhouse gas”
2016 2017 2018
Methane (CH,), thousand tons 127,7 126,7 130,9
Carbon dioxide (CO.), thousand tons 3307,6 3231,2 3220,3
Total, thousand tons 3435,3 3357,9 3351,2

Source: SOCAR Annual Sustainable Development Report: 2018 [18]

NO, emissions generated by gas flaring and electric power generation turbines are
insignificant, due to the low content of nitrogen oxides in the gas produced with Azerbaijani oil.
However, these emissions can still cause serious environmental damage, falling in the form of
“acid rain”.

Emissions of non-methane volatile organic hydrocarbons as a result of evaporation of
crude oil during storage, reacting with NO.., form ozone, high concentrations of which in the
ground layer can harm health, vegetation, and equipment.

The environmental factor always negatively affects the profit of companies and enterprises.
Environmental restrictions determine the appearance of financial flows, such as fees for the use
of natural resources, payments for environmental pollution, environmental fines, environmental
protection costs, and the cost of implementing resource-saving technologies. In this regard,
environmental risks associated with environmental pollution by enterprises become
environmental and economic risks for them.

According to article 79 of the law [19], enterprises that “caused damage to the environment
must, in accordance with current legislation, compensate for the damage caused in the amount of
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actual expenses necessary to restore the disturbed state of the environment, taking into account
losses”. At the same time, damage is understood as actual or possible losses resulting from any
events or phenomena, in particular, negative changes in the natural environment due to
anthropogenic impact.

The quantitative assessment of losses from pollution, presented in monetary terms,
determines the economic damage to the environment. Practice shows [20] that economic damage
should be calculated separately for the main elements of the natural environment - air, water
bodies, land resources - due to the characteristics of these natural components. The modern
system of payments for environmental pollution by enterprises is based on the calculation of
economic damage using the method of generalized indirect estimates. According to a simplified
interpretation of this method, the total economic damage (D,) to the environment caused by man-
made pollution is defined as a sum of damages caused by pollution of atmosphere (D_.), waters
(D,,), soils (D), that is

DEI = DE + D'l.-'r' + DE (l)
The calculation of economic damage for individual components of the environment-the
atmosphere, water and soil - can be made using the formula
Da = E PL MLKE (2)
where D, — economic damage from environmental pollution, thousand $ / year; Pi —
standard of payment for environmental pollution, $/T; M;j — mass of the pollutant released into
the environment by its individual components, ton; Ke — coefficient of the ecological situation
and ecological

significance of the region.

Determine the possible economic damage caused to the atmospheric air from the emission
of pollutants for an average OGP enterprise of onshore Azerbaijan.

From the expression (2)

Da = Da = (PSMS + P!.Q.M!g.j X I{a (3)1
where Ps and Py — the standard of payment by the enterprise for the release of solid and
liquid and gaseous particles, respectively;
Ms u M 4. — the mass of released solid, liquid and gaseous particles, respectively;
Ke = 2 - coefficient of ecological situation and significance of the Apsheron Peninsula.
Using expression (3) and data from table 2, for an average OGPA we will get:

D, = (10X 30+ 5,8 X 16000 ) x 2 = (300 + 92800) X 2 = 186200 $/year

Table 2
Emissions of pollutants to the atmosphere for an average OGPA in 2018
Pollutants Emission mass, Standard
t / year fee, $ /1
Solid particles 30 10
Liquid and gaseous particles (nitrogen oxide, 16000 5.8
non-methane hydrocarbons, etc.)

Given that there are eight OGPAs subordinated to “Azneft” PU, this figure increases about
8 times, and the annual economic damage from air pollution alone for the UA will be about 1.5
million US dollars.

Thus, despite all the positive developments in the field of pollution reduction in SOCAR,
there is still a need to enhance the effectiveness of environmental and economic risks
management measures.

It should be noted that in the conditions of a market economy, which is the main engine for
the development of economic relations in the Republic at the moment, there is an administrative
form of management for all OGPA. These enterprises are characterized by the absence of
economic freedoms, and they are completely dependent on the PU. Enterprises do not have the
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freedom to sell their products or any other type of economic activity. Undoubtedly, this affects
the interest of OGPA employees in the final product of production, and also slows down the
implementation of incentive measures when evaluating the work of employees by the
management of enterprises. This also affects the effectiveness of risk management measures.

According to article 27 of the law [21] “production control in the field of environmental
protection and management is carried out by the environmental service of the enterprise,
organization and institution”. In this regard, the Department of environmental protection plays an
important role in assessing the environmental and economic risks of OGPA and finding methods
for their management. Relatively new in comparison with other divisions of the enterprise, this
Department was created in all OGPA of “Azneft” PU as part of the “Plan of comprehensive
measures to improve the environmental situation in the Azerbaijan Republic for 2006-2010”.
The work of the Department is closely linked to the Ecology Department of SOCAR and is
sufficiently effective in implementing of measures aimed at improving the environmental
situation in the fields recommended by the Ecology Department.

Based on the above analysis, we can conclude that the state of environmental and
economic risks management at OGP enterprises does not fully meet the requirements of the
current time. Note that this applies to the management of all risks that may be exposed to an
enterprise engaged in the exploitation of old fields and involved in the development of projects
on promising oil and gas horizons planned for drilling and production in the near future.
Currently, this function belongs to the SOCAR risk management Committee, which is
responsible for defining, managing, certifying and approving the risk map. However, risk
management for highly productive offshore fields prevails in the activities of the Committee, and
insufficient attention is paid to old, high water-cut and relatively low production rate fields.

Enhancing the effectiveness of risk management, in our opinion, can be achieved by
eliminating the centralized approach to risk management, and creating a risk management system
(RMS) directly at the enterprises themselves. The proposed measures for the formation of RMS
for “Azneft” enterprises are described below.

The 1SO 31000:2018 Risk management — Principles and guidelines by the International
organization for standardization, and the project risk management methodology proposed by the
standard of the American Institute of project management RMBOK were used as the basis for
the formation of RMS at OGP enterprises.

The main goal of the set of measures to enhance the management of environmental and
economic risks for OGPA is to form and integrate the RMS into the process field of enterprises
[12]. As a result of the implementation of the proposed changes, the RMS should become the
basis for making management decisions and an indicator of strengthening of risk control at the
level of all OGPA divisions.

In the theory and practice of risk management, the following main approaches to risk
management are distinguished: situational, process-centric, and complex (integrated, system)
[22]. For the OGPA oil production process, the most interesting is the complex approach with
the emphasis on internal risk management. It is proposed to leave the management of external
risks in the area of responsibility of the SOCAR risk management Committee. The complex
approach to the risk management is characterized as a continuous process that covers all areas of
the enterprise's activities, involving employees at various levels of the management. This
approach allows the enterprise to achieve its strategic goals and assumes the unity of the RMS
and the overall management of the enterprise.

A complex RMS for OGPA should be based on the following principles, which will ensure
the effectiveness of risk management at the enterprise:

- a single risk management center, i.e. the formation of a structural unit responsible for the
risk management at the level of the entire enterprise;

- the RMS should be integrated into the existing enterprise management system, not
duplicating existing management systems, but being their complement;

- risk management should be a continuous process;
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- the results of the RMS should be taken into account when making management decisions;

- subjects of complex RMS at their level are responsible for analysis (identification and
assessment) and continuous monitoring of risks, development and implementation of necessary
measures for risk management and controls;

- the principle of methodological unity: risk management is carried out on the basis of
standards, norms, methods and rules that are common to all participants in the process;

- optimality principle: the cost of maintaining the risk management system should not
exceed the possible negative damage;

- when considering risks, the RMS should take into account the specifics of the time stage at
which the field is being developed.

It is proposed to start the formation of the RMS for OGPAs by making changes to the
organizational structure of enterprises and creating a division whose main task will be to assess
the risks and proposed changes for the entire enterprise. Based on the organizational structure of
all OGPAs, it is most appropriate to create a risk management Department that is directly
subordinate to the head of the OGPAs. This will undoubtedly require the introduction of
additional staff units, the need for which is shown in Table 3.

Table 3
Additional staff units for creating a risk management Department
Name of the staff unit Number of staff units
Head or Manager of the risk management Department 1
Chief specialist of the risk management Department 2
Leading specialist of the risk management Department 1

This Department will be responsible for identifying and assessing risks, developing a
strategy and risk management tactics, which will be assigned such tasks as developing a risk
control methodology, determining the level of acceptable risk, establishing ways to minimize
risk and constantly monitoring the costs of their implementation.

The main advantage of RMS is an increase in the share of own funds in the enterprise's
capital structure. The more risks there are, the more reliable the risk absorber should be, i.e. the
greater the share of the enterprise's own funds and the more effective the risk instruments should
be. A complex RMS will allow manipulating of all types of OGPA risks.

In conclusion, we note that the effectiveness of the Department will be determined by how
much it closely communicates with other divisions of OGPA, representing various areas of the
enterprise’s production process. Thus, the effectiveness of work in the field of environmental and
economic risk management will depend on the extent to which employees of that new
Department actively and closely work with the Department of environmental protection of
OGPA at the stages of identification and assessment of environmental risks, their prioritization
by hazard level, in making decisions on the selected measures to eliminate environmental risk.
The role of the Department is not to duplicate the responsibilities of the existing Department of
environmental protection, but to integrate the environmental and economic risks into the list of
all existing risks to which the OGPD may be exposed, and to make decisions on budgeting of the
management activities for those that are most dangerous for the effective functioning of the
OGPA.

Conclusions from the study. The analysis of the current state of environmental and
economic risk management for SOCAR showed that, despite all the positive developments in
reducing environmental pollution, the company still needs to enhance the effectiveness of
measures to manage these risks.

In particular, despite the successful implementation of a number of measures to reduce air
pollution, the amount of air emissions from the stationary sources at the company's enterprises
remains significant. It is shown that the annual economic damage from air pollution alone, in
general for Azneft, is about 1.5 million US dollars.
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A number of extremely important, environmentally oriented initiatives are not sufficiently
cover onshore OGPA and mainly focus on offshore enterprises which are being developed
independently and jointly with foreign companies. At the same time, even for these enterprises,
the implemented measures still require further enhancement of their efficiency.

In order to enhance the effectiveness of risk management, it is proposed to move away
from the centralized form of management at the company level and form a risk management
system (RMS) directly at the enterprises themselves. To implement this approach, we
recommend some changes in the organizational structure of enterprises, including the creation of
a Department for managing all risks that may be exposed to the enterprise. The creation of such a
Department directly in the OGPA will allow for more effective use of the potential and real
capabilities of the enterprise in conditions of uncertainty and associated risks, the necessary
optimization of the directions and methods of risk management, which are reflected in the risk
minimization program, developed with the aim of ensuring the sustainable development of the
enterprise.
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