Saint Petersburg
Mining University

TOPICAL ISSUES OF RATIONAL USE
OF NATURAL RESOURCES

XVII INTERNATIONAL FORUM-CONTEST
OF STUDENTS AND YOUNG RESEARCHERS

UNDER THE AUSPICES OF UNESCO

31 May-6 June 2021

SCIENTIFIC CONFERENCE ABSTRACTS

VOLUME 2

SAINT PETERSBURG
2021



YK 001:(622+55+669+33+502)
BBK 26+33+35.514+34.3+65
M432

The Volume contains works of young researchers - participants of the XVII International Forum-Contest of
Students and Young Researchers “Topical Issues of Rational Use of Natural Resources”, which was held at St.
Petersburg Mining University on 31 May-6 June, 2021. The Volume can be of great interest for a wide range of
researchers, scientists, university lecturers, specialists and managers of industrial enterprises and organisations as
well as for businesspeople involved in exploration, prospecting, development and processing of minerals.

Editorial Board: Viadimir T. Borzenkov (Chairman), Professors: Mikhail V. Dvoinikov, Andrey M.
Shchipachev, Olga V. Cheremisina, Tatiana N. Alexandrova, Oleg 1. Kazanin, Petr A. Demenkov, Murat G,
Mustafin, Alexey S. Egorov, Oleg M. Prischepa, Alexey E. Cherepovytsin, Vyacheslav V. Maksarov, Vadim A.
Shpenst, Maria A. Pashkevich, Associate Professors: Dmitrii S. Tananykhin, Pavel A. Petrov, Nikolai A. Vakhnin,
Irina V. Potseshkovskaya, Senior Lecturer Aleksandy S. Danilov.

ISBN 978-5-94211-941-6 (Vol.2) © Saint Petersburg Mining University, 2021
ISBN 978-5-94211-939-3



Session 10. INNOVATIVE METHODS FOR PROSPECTING AND
EXPLORATION OF OIL AND GAS DEPOSITS

Zoya Z. Akimova
Prospecting for hydrocarbons in the niger delta basin based on basin modeling......... 13

Vladislav S. Butorov
Identification of promising deposits of the BT-9 layer of field No. 1 of the West
Siberian 0il and gas ProVINCE. ........ooviiii i 14

Ghattas Kyrillos Samir
Meta-heuristic approaches for permeability estimation of hugin formation, volve
oilfield, North Sea, NOrWaAY..........cooiiiii e 15

Assem Kaukenova
Features of accumulation conditions of sedimentary cover in the South Torgai basin... 16

Angela A. Kazaryan

Petrophysical models of achimov deposits taking into account the facial environment 17
Eva Marinovska

Scenarios for increasing oil and gas recovery rates from brownfields with 3D
modelling and SIMUIALION. ... ... e 19

Anna D. Poroshina
Study of natural salinization and technogenic desalinization of reservoirs during

exploration and development of oil fields...................o 20
Johanna Vargas

Study of nanoparticle/polymer/CaCO3; interactions to optimize drilling fluid
PEITOIMANCE. ... 22

Session 11. ECONOMICS OF SUSTAINABILITY AND GLOBAL INVESTMENT

TRENDS
Gulnara Abzalbek
Efficiency of evaluation of financing of state programs in Kazakhstan.................... 23
Anastasiya G. Axenova
High Seas — new questions, old problems. Awaiting for answers........................... 25
Geldimyrat Annayev
Oil sorbents from agricultural waste: a circular economic approach....................... 26
Nataliia V. Arakeliants, Mariia A. Palkina
Solving the social problems of the region using the tenders mechanism.................. 28
Ayaulym D. Bekzhanova
Research of improvement of the enterprise economic activities............................ 29

Yulia A. Domakhina

Formation of an approach to economic assessment of own logistics complex of a new
project of an industrial enterprise —Nivensky GoK..................coooiiiiiiiiiiiiinnn, 31
Alina I. Dubinina

On improving of the recruitment system with the use of digital technologies (case
study of RN-Bashnipineft LLC) ........cooiiiiii e 33
Anna E. Dudina

Increasing the efficiency of scenario simulation in project management in the case of
MINING ENEEIPIISES. ... e ettt e e et e e e e e et et 35



Yuriy Episkoposyan
Legal problems of energy development in connection with the implementation of the
green policy of the European UnioNn........ ..ot 37

Arina P. German
Algorithm for making decisions on APG utilization (using the example of the
Messoyakha fIelds) ... 38

Valeria A. Hromenkova, Anastasia A. Posvenchuk
Digitalization of business models in the mining industry of the Republic of Belarus... 40

Polina A. Inozemtseva
EU carbon tax and its implications for Russian energy sector: legal framework,

WTO-related issues and possible solutions for government and businesses............... 41
Kaiyrbek Meruyert
Sustainable development economics and global investment trends........................ 44

Yulia V. Karpovich
New requirements for the qualifications of labor resources as a factor of mining

eNterprises ECONOMIC SECUNITY ... ...ttt ettt e ae e, 45
Yana V. Khrabtovich, Ekaterina A. Kurzakova

Business model innovation canvas for Belarusian chemical industry...................... 47
Ekaterina A. Kuznetsova

Carbon capture, utilization and storage: prospects in a circular economy................. 49

Tatsiana I. Lebedzeva
Special aspects of waste-free business processes in the conditions of green and
CITCUIAr BCOMOMIY ...t e e e, 50

Polina V. Litvinenko
Transition to low-carbon fuels for oil and gas transportation by sea and its impact on

reducing greenhouse gas EMISSIONS. ... ...uir ittt ettt et 52
Adriana Merino Zamora
Climate relevant financial performance indicators for climate-smart mining............. 53

Elena G. Nemkevich, Ksenia V. Skoraya
The relationship between social and environmental capital in the context of
sustainable development goals............coooiiiii i 55

Dzhamaluddin Omarov
Economics of sustainability and global investment trends. Principles of circular
economy and cost-effective use Of reSOUICES. .........c.oveviiiiriiii e 57

Ramon Perdomo
The role of big data and digital acceleration to overcome circular economy challenges
and cost-effective use of resources in oil and gas industry.................cccooeveiiinnn 58

Arsen E. Shageev
Justification of the effectiveness of investment activities in the field of alternative

BNEITY SOUMCTES. ..t etnt ettt et e et et ettt et et e et e et et e et et ettt et e e e e e aenenns 59
Victoria M. Solovyova
Rare earth industrial complexes in Russia: mechanisms for development................. 61

Igor Starikov
Transformation of mineral-raw legislative base of Russian Federation on the
background of falling demand and oil prices.............cooeiiiiiiiiiiii i, 62

Viktoriya V. Stolbova

Creating a common service center and applying the recruitment strategy map as a way
to improve the efficiency and quality of the workforce in an oil company................ 63



Katarzyna Styk
A method for mapping the stakeholders of a mining company in connection with the

implementation of a development Project.............ccooviiii i 64
Maria Zelenaya
Sustainability and circular economy: so similar but so different............................ 65
Maria Zelenaya
Natural gas as the best fuel inthe modernworld.......................oonl. 67

Illiya N. Zhovtobriukh, Daniil V. Shmykov
Economic potential of Donbass mining enterprises: development strategies and
BT G BNy . . e 69

Session 12. INFORMATION TELECOMMUNICATION TECHNOLOGIES AND
DIGITAL TRANSFORMATION

Levon A. Balagyozyan

Object tracking in an environment with obstacles.....................coooiiiiiiiiinn, 71
Aleksandr S. Chsherbov
Secure organization Of remOte USEr @CCESS. .....vvirintent ettt ettt ereeaen, 73

Alexey V. Chugunov
Method for calculating the coordinates of indoor wireless network coverage,

structures for arbitrary beam scanning from a radiation source to a receiver.............. 74
Pawel Cymanowski
Selection and construction of shewart control chart for a selected process................ 75

Marsheal Fisonga
Automation of data acquisition from a one-way triaxial permeameter apparatus using

L0 [0 JRT=] ST £ 77
Robert G. Hakobyan

Creating face panorama from multiple images for authorization........................... 79
Nur Zh. Kaliev

Use of geographic information systems on the example of the Sayak mine............... 81
Aziza |. Karaeva

Developing a Web application using ASP.NET MVC technology......................... 83
Akerke A. Kuvardina

Digitalization of mining enterprises in Kazakhstan........................ocoiiiin 84
Makhmetkhozha S. Shakhmardan

Calculation of maximum allowable annulus surface pressure.................ccooeveneen.. 86

Ilia A. Melnichenko
Construction of lithological model of mineral deposits using artificial neural networks 88

Lisa Michael
Project peppermint — a digital and educational approach to improve stem capabilities

INThe MINING INAUSEIY ... ..o e 90
Nguyen Huy Hoang

Automated control and monitoring system electrorefining of copper...................... 91
Vladimir A. Payor

Synthetic data application for industrial machine learning................................. 92

Sascha Schmidt
Geoscientific objects digitization — variability of photogrammatric methods in
(o[ To o =] ol SR 94



Ivan A. Shibaev
Laser ultrasound diagnostics of new materials. Digital processing.........................

Amir B. Shokubasov
Smart - technology as a tool for monitoring the level of knowledge and increasing the
qualification of the staff of the enterprise..............coooii i

Igor O. Smirnov
Digitalization of oil production in the Republic of Belarus..................................

Elizaveta V. Soboleva
Application of portable mini-spectrometer as oil and petroleum products quality
(o0 pli (o] IKSY=T 4 o] SRR

Maria P. Stashevskaya
Datafication of mining companies as a measure of adapting to the digital economy.....

Antonina D. Stoianova
Application of digital technologies for increasing enterprise energy efficiency..........

Fouad Trad
Forecast analysis of the COVID-19 incidence in Lebanon: prediction of future
epidemiological trends to plan more effective control programs...........................

Paulina Turek
Low-code technology as a new direction in the development of digital transformation
Of the MINING INAUSTIY . ... e

Aleksandr S. Vdovin
Mathematical methods and algorithms in 3D modeling of processes of a coiled tubing

Georgy A. Yakovenko
Computer engineering as a means of increasing the quality of training of engineers....

Session 13. INNOVATIONS AND PROSPECTS FOR THE DEVELOPMENTS
OF MINING MECHANICAL ENGINEERING

Varvara V. Alekhnovich
Quality control of wear-resistant coatings of pipeline valve elements.....................

Bassel Asalamah
Numerical investigation of haredness distribution in SICO test specimens on
GLEEBLE 3500™ physical SIMUIAtOr. ............cooueieiiiee e,

Anastasiya A. Barinkova
Development of a composite material based on decarbonized red mud....................

Do Duc Trong
Survivability of metal structures of excavators in the development of non-blasted

Vitaliy R. Galimov
Robotic pulsed gas metal arc welding (PGMAW) technology application for gas
turbine plant turbine support housing building................oooii i

Anton J. Gritsaenko, Nikita D. Barsuk

Ultrasound assisted rotary drilling technique with small diameter single-cone drill bit
Piotr Kiljan

The use of digital signal processing to identify the boundary between coal and rock

96

98

99

101

103

104

106

107

108

111

113

114

115

117

118



Dmitriy D. Maksimov
Quality assurance of surfaces of complex profile of products from alluminum alloy....

Alban Metallari
Automated, optical measurements of flow properties of cementitious materials... ......

Maria A. Nacharova
Technological assurance of the surface quality and shape accuracy of a fibreglass
fairing for TVS-2MS aircraft. ..o

Svetlana K. Novikova
Determination of the cutting properties of a tool with a special coating by the method
of computer SIMUIALION. ... ...

Radmila A. Shcheglova
Thread finishing treatment for increase the operation activity of drilling rods threaded
(070 010 T=To o

Nastassia D. Shchyhelskya, Ilya S. Borovik
Development of technical proposals for improving the stability of walking excavators
AN SPIBAURES. ...\ttt ettt e e e

Evgeny G. Shemetov
Development and research of innovative equipment for mechanoactivation of iron
OL0 LT 1 PP

Andrey A. Shipkov
The freight pneumatic elevators. ...

Shiraz A. Siddiqui
Investigation of wear and scratch resistance on duplex treated automotive tool steel...

Roman A. Sokolov
Control of the mechanical properties of steel according to the parameters of the
limiting magnetization curve ANNa V. IVanova................ccooiviiiiiii i,

Aliaksandr V. Tsahelnik, Yana O. Yarutich, Sabina V. Novikova
Increasing the reliability of wheeled running gears of mining dump truck with
electromechanical tranSMISSION. ......oovrr e e e,

Nadzeya S. Tsiapava, Tatsiana S. Astapenka
Increasing the efficiency of bottom scraper conveyors as a part of treatment
COMIPI XS . . ottt e e e

Andrey I. Vakulenko
Engineering of a hydraulic two-cylinder multi-stage pump drive...........................

Wang Donghui
Fatigue life prediction of coal mining machine walking section............................

Denis A. Yefimov
Prospects for the use of rolls with a reuleaux triangle profile in a roll crusher and
high-pressure grinding rollS. ... ..o

Zhang Biao
Study on the wear characteristics of coal mining machine running wheels under
CONSEANT LOTGUE. ...ttt ettt ettt e e e e e et e e e e e e e,

121

124

126

128

130

131

132

134

136

137

138

139

141

142



Session 14. ENERGY EFFICIENCY AT THE ENTERPRISE OF THE MINERAL
RESOURCES SECTOR

Wael Abdallah
Development of an autonomous mobile power station.......................cooeiiiiin...

Bassel Alsalamah
BuYo project - creating social room powered by renewable energy........................

Arturo H. Bravo
Outcomes of the greeny project. Contribution to the utilisation of Mn slags through
MEChANICal PrOCESSING. .. .o ettt e e e

Ronald Dehian N. T.
Increasing the service life of gas turbine power plants used at mineral deposits.........

luliia V. Dobush
Method for evaluation of the electric power consumers’ contributions to the voltage
and current distortion at the point of common coupling.................coooiiiii

Md Saqib Farabi
A methodology for forecasting lithium demand for e-mobility in germany: a scenario
APPIOACK . . ..ttt

Nikita A. Gubarev
Robotic complex for monitiring the state of electrical equiment of electrical
SUBSEAtioNs 110-220 KV ... .ot e

Kayeh Noris Kawas
Reduction of carbon footprint in open pit mines when switching from diesel to
Bl Gty . . e

Vyacheslav S. Laeter
Possibilities of optimizing the processes of local fuel processing...........................

Mukasa Madika Gloire
Technical feasibility study of a hybrid solar/wind system without batteries for a
reverse osmosis desalination plant - a case study of Bethanie...............................

Yana M. Malkova
Development of a complete automated electric drive for a ball mill with increased
technological and energy effiCIeNCY.........o.oiii it

Deynier Montero Gongora
Modeling the temperature of the evacuation chamber with artificial neural networks...

Saman Naghshi
Time-independent method for calculating the energy efficiency and greenhouse gas
emissions of dump trucks including trolley assist Systems...............cccovviiviiinnnnn,

Ivan Nazarov

Methodology of calculation the reduction in energy consumption at groundwater
intakes as a result of well regeneration and replacement of coiled pipelines..............
Martyna Rojczyk

Possibility assessment of hydrogen and methane co-firing in the high-efficiency gas
turbine using thermodynamic modeling.............coooviiiiiiii e
Ilvan S. Sadkin

Study into the feasibility of creating an emission-free coal power plant based on
carbon dioxide energy cycles and underground coal gasification technology............

Ksenia D. Semenova
The development of a pump unit control system and method of its operation............

144

146

147

148

149

151

152

153

155

156

157

159

160

161

163



Pavel K. Suslikov
Simulation of an electric power supply system with dynamic electric power storage
OV IO . . ettt

Valeriia V. Starshaia
Preventing wax deposition in oil wells using renewable energy sources..................

Taisiia O. Ushkova
Determination the relative weight of physical factors in pipeline paraffinisation for
the purpose of improving the energy efficiency of oil transportation......................

Nadezhda I. Vorogushina
Investigation of the influence of thermodynamic parameters on the efficiency of a
combination of steam-water and Organic Rankine Cycles....................cooviiiinnn,

Aleksey I. Zamyatin
Research of small wind turbin with a horizontal axis of rotation with a power from 1
10 100 KWV .o e

Session 15. SUSTAINABLE DEVELOPMENT OF REGIONS AND
ENVIRONMENTAL SAFETY

Zanxu Chen
Ecological restoration of mines along the belt and road: potential and challenges.......

Pedro Luis Dundn Avila
Evaluation of the quality the waters of the Yamanigiiey River using the Montoya
MEthOAOIOQY .. ... ot

Jinchang Deng
Underground coal fire pollution and waste heat utilization..................................

Ekaterina A. Khlopotova
Search for the optimal option for APG use in the early stages of field X development..

Valeriia D. Kirina
The assessment of technogenic transformation of an urbanized territory based on the
snow cover research (a case study of KEmMerovo) ............ccoviiiiiiiiiiiiiiiiiiee,

Julia Kravetskaja
The future of oil shale processing in EStONia.............ccoovviiiiiiiiiiiiiieieeeeae,

Sergey A. Lisenkov

Exploiting of bioindication methods in assessing the impact of oil and gas production
on Tundra landscapes on the example of the Yamburg oil and gas condensate deposit
Jiaxin Mi

Long-term effects of mining subsidence on plant communities via plant succession
SIMUIALION SYSTEIM. ...t e e

Irina A. Oberemok
Transport and transformation of organic carbon in the eastern part of the Laptev Sea

John O. Okwaro
Geo-monitoring of carbon dioxide gas emission decline due to COVID-19: a case
study of Nairobi metropolitan region..............oooiii i,

Yuling Pan
Exploration of the development path of new energy in the BRICS countries —
inspirations from developed European COUNtries. ............oevviiiiiiiiiiiiiieeeenee,

168

169

171

173

175

177

178

180

181

183

185

186

188

189



Viktor N. Reshetnyak

Effect of mining water on river sediments within the Eastern Donbass.................... 194
Leonardo Rodriguez Mestre

Evaluation of the efficiency in the nickel mining production of Cuba...................... 195
Julia Tiganj

The structural change in China: the chinese hard coal industry in future perspective.... 197

Nicolas Vela-Garcia
Biojet fuel production from lignocellulosic biomass: techno-economic, life cycle and

flight performance analysSiS. ..........oouiiiiiii e 198
Mikita M. Yesman, Tatsiana S. Astapenka
Reducing the geo-environmental consequences of the storage of halite waste............ 200

Session 16. WASTE MANAGEMENT UTILIZATION, WATER TREATMENT,
OFF-GAS TREATMENT, AND LAND RECLAMATION

Chantal Abou Harb, Maria Khalil, Manuella Richa

Compact unit for water purification................ooiiiiiiiii e 202
Galymzhan Adilov
Issues of copper slag utilization and their pyrometallurgical solution..................... 203

Sarbinas Bulegenova
Environmental problems of the coal mining industry (in the example of the

Karaganda region of the Republic of Kazakhstan) .....................oon, 204
Aigul A. Khasanova
Biological phosphate accumulation in wastewater treatment technology.................. 206

Lev I. Maksimov
Groundwater treatment plants' technogenic wastes application as an alternative ore-
alike source for iron-containing nanopowders and goods production...................... 208

Neshat Moradi
Microwave assisted method for alkali treatment of nano-porous bentonite to enhance

methylene blue adsorption...........ooii i 209
Islom N. Murodov

Prospects for scandium extraction from kizilkum phosphorite complex sludge.......... 211
Emmanuel K. Mutinda

Quantum dots from coffee wastes for mine wastewater detection.......................... 212

Kristina K. Paushkina
Scientific basis of the prospects for utilization of industrial and municipal waste in

composition fuels with energy generation................ooooviiiiiiiiiiiiiii e, 214
Edelina Rudzisha
Land application of sewage sludge for post- mining reclamation........................... 216

Cristian Salazar, Svetlana I. Barannikova
Assessment of turbidity as a parameter indicator of treatment in a drinking water
treatment plant in ECUATO. ... ... ..ottt 217

Karina I. Shaykhieva
A study of Zn2+ and Cu2+ ions adsorption by native and chemically modified pea

(PISUM SALIVUM) POUS. ... ettt et e e e 218
Anastasia D. Sladkova
Recycling of metallurgical slags for wastewater treatment......................cooeeenne. 220

10



Denis V. Suchkov
Comprehensive processing of technogenic raw materials to obtain products with

[0 LR T cTo ol o] 0T {1 T PP 221
Yusup H. Taramov

Study of technologies for processing solid waste on a polymer basis...................... 223
Duco A. O. Van Wassenaer

The reprocessing of historic mine tailings...............ooiiiiiii i, 227

Daniel Cosmin Vitan
Research regarding salt water disposed as waste, transformed into the primary salt
EXETACTION TESOUICE. ...\t ettt et et et et et et et et e e e e eneans 228

Session 17. TOPICAL ISSUES AND CONTRADICTIONS OF MODERN
SOCIETY DEVELOPMENT

Lizaveta S. Huminskaya

Love as MOtIVALION TOISE. ... ...t 230
Nadezhda A. Ivanova

Use of the lexemes "granite™ and "marble™ in modern speech.............................. 232
Tatyana Y. lzvekova

Happiness as a meaning of life in Arthur Schopenhauer's philosophy..................... 233
Yuriy A. Kitaykin

In the chase Of NAPPINESS. .. ...t e 234
Viktor A. Prokof’ev

Prospects for loading the Northern Searoute.............coooiiiiiiiiiii i, 235
Yevgenii S. Sumin

Geopolitical aspects of the functioning of a russian oil and gas company................. 237
Olga Swiniarska, Katarzyna Styk

Requiring a multi-level approach. ... 238

Daria A. Synchikova
Prospects for international cooperation between the Arctic Council countries in the
context of the Russian Arctic development..............ccoooiiiiiiiii i 239

Ivan I. Tahmazidi
Actual problems of law-based conflict resolution in the competitive economic
BNVITONIMIBNT. .t e e e e et e e e e e 240

Aleksandra Trojszczak
Effective communication in social media on the example of the mining industry in

Elina R. Valiakhmetova
Oriental motives in St. Petersburg’s décor as a reflection of the dialog of cultures.
Development of an edutainment quiz for students’ individual studies..................... 243

Vasilina D. Vasileva
Synergy of motivation as a condition for the formation of a competitive specialist in a

technical UNIVEISITY ... ..., 244
Natalia A. Voronova

Students 'look at distance learning at technical universities..........................ooeel. 246
Maria Yakuta

Typology of employees based on theirneeds. .............ooiviiiiiiiiiiiiiie, 248

11



Anara S. Yessen

The essence and main features of dual training....................ocooiiiiiii 250
Vesna Zivkovich
Mining issues in self-proclaimed Republic of Kosovo: right time for moratorium? ..... 251

Session 18. CURRENT ASPECTS OF ARCHITECTURAL AND URBAN

ACTIVITIES
Aya Abdulmalek
Neglected urban spaces, a call for regeneration...............coooeviiiiiiiiiiiiiiiiiie 254
Abdulsalam Alseh
Bases for forming a business tourism complex with sporting function in the city of El-
Mukalla (Yemen RepubliC) ..o 254

Alexander D. Biryukov
Virtual reality technologies as a tool for visualizing the results of CFD modeling in

UrDaN PIANNING. ... 256
Anastasiia Bortsova

The organization of a "smart" hospital, focused on the levels of patient needs........... 258
Valeriya V. Dar

Structural features of small green spaces of modern cities..................c.cooeviieinini 259
Nikita V. Dmitriev

Generative design method in the structural organization of the spatial environment..... 261

Yuliya A. Kalpakova
Creating a comfortable aesthetic and psychological environment for people with
limited mobility and maintaining equality between healthy people and people with

diSabilitieS 1N SOCIELY. ... .ot e 262
Anatolii Kotov

AI/ML in architecture & robDOtICS. ... ......ouiiriie e 263
Karolina Kruk, Wiktoria Lokczewska

Noise reduction solution on the example of the main ventilation fan station model...... 265

Yegor S. Logachev
Development of standard models of commercial and public pavilions for architectural
concepts of park zones in the Republic of Crimea (on the example of the Yuri

Gagarin park in SIMferopol) ... ..o 266
Monzer Mansour

Adaptive urban development: future living in amphibious city............................. 267
Murad E. Mir-Zadeh

Architectural and urban heritage understanding and preservation.......................... 269
Kamilla R. Sakhapova

Rammed earth construction technology...........ccoviiiiii i 270
Wang Yile

A method for calculating subsidies for intercity public transportation operations with
PUDIIC WEITAI. ... e 271

Yuanxue Zhang
User’s visual comfort and simulation analysis based on luminance parameters in
daylit basketball halld........... ..o 273

12



Session 10. INNOVATIVE METHODS FOR PROSPECTING AND EXPLORATION OF
OIL AND GAS DEPOSITS

ZOYA Z. AKIMOVA
FGBU «VNIGNI»

PROSPECTING FOR HYDROCARBONS IN THE NIGER DELTA BASIN BASED ON
BASIN MODELING

Basin modeling is the dynamic modeling of geological processes in sedimentary basins
over geological time. [1]

Simulation of petroleum systems is applied at the basin scale to assess hydrocarbon
potential, migration and trap formation. The result of basin modeling is the determination of the
location of hydrocarbon deposits, data on fluid composition, data on the evolution of the basin
and the distribution in the basin volume of the values of many petrophysical and geochemical
parameters in the course of development history. [2]

The purpose of this work is to assess the prospects for the oil and gas potential of the
Niger delta basin based on the results of modeling generation- accumulation systems in
the Petromod software package.

The Niger Delta is one of the world's richest hydrocarbon provinces in the world. It is
composed of rocks of the Mesozoic and Cenozoic age and has an extremely complex
structure. Its structure is determined by listric faults under the outer part of the shelf,
clay diapirs and ridges under the upper part of the slope. [3]

This is one of the largest regressive deltas in the world with an area of about 300
thousand km?, a volume of sedimentary filling of 500 thousand km?® and a sediment thickness of
more than 10 km in the depocenter of the basin.

In terms of proven reserves, the province ranks 12th among the largest geological
provinces in the world and contains 2.2% of the total world reserves of explored oil and 1.4% of
the total world reserves of explored natural gas. The province has discovered about 4.83 million
tons of recoverable oil reserves and 11.94 trillion cubic meters of natural
gas. Commercial oil and gas content is associated with the Akata - Agbada tertiary oil and gas
system. [4]

The collection and critical analysis of the data required for the modeling was carried
out. Seismic lines 4350 (western zone of the delta) and 5350 (eastern zone of the delta) were
selected with interpretation and identification of reflecting horizons.

After calculating the models, summary tables of accumulations obtained on profiles 4350
and 5350 were compiled with the key accumulation parameters for planning geological
exploration: the estimated volume and mass of hydrocarbons, the average density of the fluid in
the accumulation, and depth from the bottom surface. The assessment of the oil and gas potential
was carried out on the basis of the historical-genetic method, which includes 5 analyzes:

e Tectonic analysis

« Paleotectonic analysis
Lithologic-facial analysis

e  Geochemical analysis

e  Thermobaric analysis

In the process of solving this problem, basin modeling was carried out along two seismic
lines (4350 and 5350), including:

e study of the geological structure and neftegazonos nose tee delta of the Niger River
Basin

e geometrization of geological models and their structuring into a system of cells

e simulation of hydrocarbon generation based on the established GAUS parameters

13



e analysis of the evolution of catagenesis ofoil and gas source rocks of
the Akata formation, as well as the degree of its production, the order of migration of generated
hydrocarbons and their further accumulation

It is proposed to include 9 vertical and one multilateral directional wells in the project for
further prospecting works, 5 along each of the modeled profiles.
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VLADISLAV S. BUTOROV
St. Petersburg Mining University

IDENTIFICATION OF PROMISING DEPOSITS OF THE BT-9 LAYER OF
FIELD NO. 1 OF THE WEST SIBERIAN OIL AND GAS PROVINCE

The West Siberian oil and gas province is one of the largest provinces in terms of
hydrocarbon reserves. Its area is about two million square kilometers and extends both on land
and on the shelf of the Kara Sea. One of the most promising fields in the West Siberian Province
is field No. 1, which is located in the Yamalo-Nenets Autonomous Okrug of the Tyumen
Region, in the Tazovsky district. The field was discovered in 1962, the oil and gas was found
because of emergency gushing of exploration well No. 1P. The field has a multi-layer structure;
the main interest is the Cenomanian gas deposits, as well as the underlying oil rim in the PK
layers, and oil deposits in the AC layers [3]. Nevertheless, the BT layers lying below the PK are
also promising, which are the object of the study.

One of the methods of increasing the volume of resources and reserves of deposits is the
study of horizons lying below the main ones that being developed. At field No. 1, the main
volume of production is carried out in the Cenomanian PK layers, which contain large deposits
of gas with an oil rim. Among the layers lying below, the group of BT layers, whose oil and gas
potential has been proven in other fields of the Tazovsky district, is considered promising.

According to the results of studying the borehole information of the BT layers, it was
found that the BT9 layer, which is the lower cover layer of the Neocomian, according to the
models of V. S. Muromtsev [1], is confined to the shallow shelf zone, and the clay zone can be
associated with fluctuations in sea level and a change to a deeper one, which can be considered a
rhythm of a shallower way, or a decrease in the level with the accumulation of clay material in
lagoon conditions. In general, the layer is characterized by poor reservoir properties, and
therefore, further prospects for studying the oil and gas content of this reservoir can only be
associated with finding non-structural traps.

The first stage of processing the initial data on the object was the study of the seismic
cube with the use of various attributes (harmonic mean value, average energy, maximum
amplitude), according to the results of which, an anomaly was identified in the form of an
underwater canyon in the studied area, the filtration and capacitance properties (FCP) of which
can be significantly higher than the FCP of the host rocks. The geological model compiled by
Potapotova E. A. [1] confirms the geological occurrence of the anomaly. The next stage is the
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identification of tectonic disturbances near the anomaly, as well as the identification of the
seismic surfaces of the BT9 layer roof and the incision itself. The structural surfaces of the
selected geological body and the layer roof are constructed. Based on the dependences of the
morphometric parameters of the incisions [4], the power of the studied body and its volume was
determined. Localized resources are estimated by analogy. The layer analog is the BT10 of the
Zapolyarny field, from which gas is extracted. The result of the assessment was 5.59 billion m?,

The result of this work is the discovery of a forecast deposit, the determination of the
morphometric parameters of the selected structure, and the construction of a 2D model with the
calculation of the volume and the resources assessment.
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META-HEURISTIC APPROACHES FOR PERMEABILITY ESTIMATION OF HUGIN
FORMATION, VOLVE OILFIELD, NORTH SEA, NORWAY

Convenient dissemination of permeability is decisive to regulate the reservoir’s quality
and nature. With singular approaches of determination of permeability in assorted porous
medium, it can be altered regarding environment and the considered scope of porosity media.
Nowadays, artificial intelligence approaches exploit to investigate and relate between
permeability of core samples and well logging data.

Artificial intelligence techniques are familiar in permeability estimation even with more
heterogeneity of reservoirs. Reservoir’s zones with an individual network for each geological
characteristic gives further proper and authentic outputs than designing a particular network for
all zones [1]. Middle Jurassic Hugin Formation is a possible mouth bar setting deposited at the
time of overall transgression, reflects variations in sediment supply, which indicated by
fluctuated values of permeability and porosity due to the change in clay content and grain size.

Support Vector Regression method has a rapid run with a small portion of time and
shows more accuracy [2]. According to geological parameters of each zone of the reservoir, the
designing of individual networks is more authentic than a single network for all zones [3]. The
qualified Support Vector Machine (SVM) will be monitored for recommendation and future
endeavors to estimate the permeability for other reservoirs in Volve oilfield. Unquestionably,
gaining substantive findings using well log data may further show SVM's intelligence to forecast
petrophysical parameters, including permeability and porosity.
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FEATURES OF ACCUMULATION CONDITIONS OF SEDIMENTARY COVER IN
THE SOUTH TORGAI BASIN

In the structure of the South Torgai sedimentary basin, according to certain geological
features, three structural floors are distinguished [1]: the lower one-which serves as the
foundation of the sedimentary basin; the middle one — is represented by quasi — platform
deposits; the upper one — the platform complex is studied in the most detail and is represented by
Mesozoic and Cenozoic deposits.

The Jurassic structural floor consists of lithocomplexes typical of intracontinental
sedimentation: eluvial, proluvial-deluvial, and alluvial. Eluvium deposits are mainly represented
by clarified greenish-gray, sometimes almost white kaolin clays, in the lower part containing
sharp-angled fragments of strongly weathered underlying basement rocks-mainly gneisses,
chlorite-sericite and clay shales of the Pre-Paleozoic, Lower Paleozoic, less often-weathered
sandstones, siltstones and mudstones, effusive rocks of the Middle-upper Paleozoic. The
thickness of the eluvium varies dramatically in area. It is absent in sections, and the sedimentary
complex of the cover lies directly on the weathered rocks of the foundation. The maximum
thickness of clay eluvium in the section of the 2-Kumkol well exceeds 100 m. This indicates [2]
a significant dissection of the Pre-Jurassic relief and within the protrusions of the foundation.
The proluvial-deluvial type of sediments, according to drilling data, have extremely limited areas
of distribution in the Jurassic period. This type can be confidently attributed to [2] conglomerates
and gravelites composing the Doshchanskaya section (wells 1P-Akshabulak and 3-Aschisay), as
well as the lower (basal) layers of gravelites and gravel sandstones of the Sazymbai formation,
opened by wells 2,5,6,7-Doshchan and coarse-clastic deposits of the Kumkol formation (well 41-
C). Alluvial deposits are most widely developed in the Sazymbai, Doshchanskaya and Kumkol
formations, which make up the lower parts of the Jurassic rhythm complexes. They are mainly
represented by fine-and fine-grained, rarely medium-grained sandstones, siltstones, often
obliquely layered, mainly of quartz and polymictic compositions, with a high content of quartz
grains, which indicates the remoteness of the areas of demolition. Beds of channel sandstones
have a thickness of 5-10 to 20-30 meters or more, often replaced by layers of fine-grained
sandstones, siltstones and clays of lake facies.

In the structure of the section of the Cretaceous-Paleogene structural floor, the deposits of
the Lower Cretaceous (mainly Neocomian) are considered, which are oil and gas-bearing and
were studied in detail in the sections of wells. The morphogenesis of the Neocomian
lithocomplexes, like the Jurassic ones, is typical for formations of the intracontinental
sedimentation regime. They combine almost all facies of the outflow cones, riverbeds,
floodplains and lakes.

Deluvial deposits take part in the structure of the section of the Aryskum horizon at the
base of the Lower Taul sub-formation. They were opened by wells at the Kyzylkiya field (sle.
15,12,20), etc. Alluvial deposits are everywhere involved in the structure of the Aryskum
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horizon and the Upper Taul sub-formation. In the Aryskum horizon, they are represented by
lithofacies of the cones of the outflow, riverbed and floodplain. In terms of facies, the outflow
cones tend to the western and eastern edges of the Aryskum trough (pl. Doschan, Aryskum,
Konys). Sand-gravel-pebble alluvial-proluvial and alluvial deposits in these parts of the trough
fill the entire stratigraphic volume of the Aryskum horizon, while in its inner part (Kyzylkiya
Square, West Nuraly, Aksay), basically, they compose the lower section of the section. At the
same time, there is a transition of deep-clastic rocks mainly into sand layers. Their thicknesses
vary from 5 to 50 m. The thickness distribution shows that the demolition of the clastic material
occurred from the Lower Syrdarya arch, which is probably a raised denudation area, which
predetermined the high speed of watercourses and the transportation of large-scale clastic
material.

In general, a single drainless sedimentation basin was formed on the territory of the
Aryskum trough in the Lower Neocomian period, the central part of which was filled with
lithocomplexes of the floodplain facies and a shallow lake. The upper sections of the Neocomian
section are composed of clay siltstones and silty clays with lenticular interlayers of fine-grained
sands [3].

The sediments forming the Jurassic and Cretaceous-Paleogene structural floors of the
sedimentary cover of the South Torgai sedimentary basin differ significantly from each other. A
feature of the Jurassic lithocomplexes is their formation in exclusively intracontinental
conditions characterized by an active taphrogenic tectonic regime. The formation of the
Cretaceous-Paleogene structural floor of the South Torgai sedimentary basin is associated with a
period of long intermittent pulsational deflections of the Turan plate, accompanied by marine
transgressions.
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PETROPHYSICAL MODELS OF ACHIMOV DEPOSITS TAKING INTO ACCOUNT
THE FACIAL ENVIRONMENT

In connection with the depletion of reserves of the main oil and gas complexes, the
greatest interest is attributed to hard-to-recover reserves, complex-built objects of the
sedimentary cover. One example is the oil-bearing complex of the Achimov deposits of the
Malobalykskoye field in Western Siberia. With the increasing importance of these deposits, there
are problems that complicate the search and assessment of deposits. Such problems include a
high degree of reservoir compartmentalization, sharp facies variability, high clay content, low
permeability values, etc. The purpose of this work is to increase the reliability of the
interpretation and assessment of the petrophysical properties of reservoirs using well logging
based on facies typification.
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The main productive reserves of the studied field are contained in the deposits of the
Achimov formation (layers Achl, Ach2, Ach3). Until recently, the interpretation of well logging
results was carried out for all layers according to a single petrophysical model, which led to the
omission of oil-saturated intervals and the loss of reserves. Since the Achimov deposits are
mainly represented by sandy bodies, the reservoir and lithological properties of which are closely
related to the peculiarities of their formation under various conditions of sedimentation, i.e.
facies, then petrophysical models are needed for each of the layers separately. In this regard, the
facies typification of rocks is a topical research today.

A facies is a rock body with specific features [1]. With the help of logging, conditional
facies are distinguished by electrical, acoustic and radioactive properties — which are called
electrofacies [2]. To determine the conditions of sedimentation of the Malobalykskoye field and
build a facies model, a set of data was used, such as photographs and description of the core, the
results of sampling and well logging. Using these data, as well as the results of studies of
neighboring fields, the conditions for the formation of deposits of the Achimov formation were
determined. Deposits of the Achimov formation were formed in a deep-water environment
(cones of turbidite flows) as a result of the removal of clastic material along the inclined towards
the center of the basin [3, 4].

The facies were distinguished according to the feature of the most adequate visual
convergence of the logging curves (SP, GR) with the principal models developed on the basis of
general concepts of the conditions for the formation of the studied complex. The facies
association of the upper fan includes a series of canals cutting into each other and the most sandy
and powerful parts of the blade. Large turbidite channels are characterized by a block or bell-
shaped curve of electric logging (SP), reflecting the sandy composition of the deposits. The
facies of the medial part of the fan are characterized by the funnel-shaped shape of the SP curve,
reflecting the gradual sanding of the sediments up the section. The facies association of the distal
part of the fan is represented mainly by clayey fine-grained sediments.

To build a refined petrophysical model, it is necessary to take into account the facies
belonging of rocks and determine the boundary values for each facies zone. The boundary values
of porosity (¢ = 13.9%, ¢, = 13.4%, @3 = 8.6%) and permeability (k; = 0.79 mD, k, = 0.66 mD,
ks = 0.137 mD) were determined for each facies zone, taking into account the revision of
petrophysical correlations.

In the course of studying the structure of the Achimov deposits, a facies analysis was
carried out, a comparison of the porosity-permeability properties (reservoir properties) of
sandstones attributed to different facies settings was performed, and the influence of facies on
the reservoir properties of rocks was investigated. As a result of the studies performed in the
wells with the maximum initial information, 3 facies associations were identified: 1) proximal
part (upper fan), 2) mid-fan, 3) distal turbidites. the proximal parts of the fan fans are
characterized by the best reservoir properties, the facies zone of the lobes is characterized by the
average reservoir properties, and the facies of the distal (tail) part of the turbidite fan are bad
reservoirs. Based on the obtained petrophysical models and the identified facies zones the well
data will be reinterpreted in future.
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SCENARIOS FOR INCREASING OIL AND GAS RECOVERY RATES FROM
BROWNFIELDS WITH 3D MODELLING AND SIMULATION

The petroleum industry has developed dynamically, pushing it in a completely different
direction in last decades. The volatile trends in crude oil prices and the special geopolitical
situation presuppose a timely contraction of investment in exploration for new oil and gas fields
at the expense of increasing production rates in already exploited brownfields. With an
increasing demand for oil and gas and difficulties in finding new major hydrocarbon fields,
research on methods to improve oil recovery rates from existing fields is more necessary now
than ever.

In Bulgaria, most oil and gas fields are mature or in the last stage of exploitation. The
large set of geological, geophysical and technical data on the hydrocarbon accumulations in the
country gives a good characteristic of the natural reservoirs, as well as quantitative dimensions of
the resources and reserves in them. Most of these hydrocarbon accumulations were discovered in
the 1960s, 1970s and 1980s, suggesting outdated methodologies and concepts for processing this
data. The improved computer software packages, which are rapidly developing and are widely
used in the O&G industry, are of particular importance for the new technologies. They allow the
integration of a large amount of data that can be analyzed and processed simultaneously.
Software applications and platforms, together with modern geological scientific concepts, are
becoming a powerful tool for achievement of economic growth at minimal investments.

For a number of reasons, most of the reservoir intensification plans change or need to be
adjusted during the production cycle of certain hydrocarbon fields. Some of the reasons include
the following:

e Lack of detailed characteristics of the natural reservoir and assimilation of the main
mechanisms of production in the early stages of development, i.e., reducing risk and uncertainty
over time. The situation is similar with almost all oil and gas fields in Bulgaria (Dolni Lukovit,
Dolni and Gorni Dabnik, Bardarski Geran and others);

e Poor yield productivity, i.e., production below the expected and early water flooding
of the reservoirs;

e Economic criteria, for example low oil prices, as is the current situation in recent
years;

e The application of new technologies “Enhanced Oil Recovery (EOR)” - horizontal
drilling to undrained oil and gas saturated zones and methods of intensification, i.e.,
reperforation of the productive intervals and injection of various fluids in the natural reservoir;

e Dynamic and flexible management is needed to optimize the production from the
brownfields, and hence the value of the assets acquired during the full exploitation cycle.

The application of the methodologies and techniques of modern computer 3D Reservoir
Modelling and Simulation based on physical models can significantly facilitate the development
and increase the coefficient of recovery from the existing oil and gas brownfields. 3D reservoir
modelling is building a computer static (geo) and dynamic model of a productive natural
hydrocarbon reservoir. The computer-generated model has a number of advantages: (1) it allows
for the integration of a large volume of different types of data, which can be updated or edited at
any stage of the modeling; (2) the implemented mathematical operations expand the range of
possibilities for quantitative and spatial calculations; (3) the interaction and migration of the fluid
flow in the reservoir can be observed during the operation of the hydrocarbon field.

Simulators are mathematical expressions based on differential equations, modeling in a
series of discrete steps the behavior of the flow of fluids (oil, gas and water) in the reservoirs and
their change in time and space.

The main results of the simulation of the 3D reservoir model are the localization of the
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zones with current oil saturation, gas saturation and water saturation in the range of the defined
reservoirs. Quantitative calculations of hydrocarbon reserves and resources are performed during
the simulation, especially for reservoir areas.

The natural reservoirs with less thickness, which predominate within the Bulgarian
brownfields, could contain significant hydrocarbon resources. One of the main problems with
this type of reservoirs is the conical effect around the bottomhole zone, which has a negative
impact on the degree of efficient oil extraction. Therefore, applying the methodology of 3D
reservoir and simulation is extremely important to select the optimal strategy in the projection of
well locations (position, length, distance from the fluid contacts, rates). Practice shows that
horizontal wells are the most suitable for the exploitation of reservoirs with less thickness. The
ability to achieve high oil and gas production over a longer period of time with controlled rates
are just some of their advantages.
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STUDY OF NATURAL SALINIZATION AND TECHNOGENIC DESALINIZATION OF
RESERVOIRS DURING EXPLORATION AND DEVELOPMENT OF OIL FIELDS

Oil fields of the Pripyat oil-and-gas bearing region and regions of the south of the Siberian
platform occur in saline reservoirs. Salinization of rocks significantly impairs their porosity and
permeability, which reduces the efficiency of geological exploration for oil and gas in the areas
with the most intense salinization. The ability of halite to dissolve when interacting with the
water injected for oil displacement leads to a significant change porosity and permeability
properties of the reservoirs during the development of oil deposits, that has a significant impact
on well operation and field development in whole. It all goes to show that it is necessary to study
the scale of natural salinization and technogenic desalinization of reservoirs from all sides and
take into account the features of its manifestation during exploration and development of oil
deposits [1].

Salinization of rocks of the East Siberian and Belarusian hydrocarbon deposits was noted
when studying the lithological composition of subsalt and inter-salt deposits in the sixties and
seventies of the last century. For the first time V.S. Mulyak and F.N. Yakovenko (1965) as well
as Yu.l. Maryenko and V.G. Postnikov (1967) pointed out the presence of halite in the
productive horizons of the Markov field in the south of the Siberian platform. At the present time
the salinization of rocks is recorded here in almost all oil and gas prospecting areas and
hydrocarbon reservoirs. The first information about the salinization of the inter-salt and subsalt
rocks of the Pripyat trough is given in the published works of A.V. Kudelsky and K.M.
Obmoryshev (1971), R.S. Sakhibgareev (1974), V.V. Panov (1975), V.L. Tyumentsev (1977).
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The most complete characteristic of data on salinization of rocks from different regions can be
found in the works of A.A. Makhnach (1982, 1989). Meanwhile the initially lithological,
descriptive study of saline rocks is transferred into a complex lithohydrogeochemical study of
the conditions for the formation of halite in the void space of sub-evaporite strata. In the same
period works on the hydrogeochemical study of this problem appeared, in which these issues
were solved by studying the saturation degree of formation waters of subsalt and inter-salt
complexes with sodium chloride (V.G. Zhoglo, 1977, Bukaty et al., 1981.).

Numerous laboratory studies of the salinization degree of oil and gas reservoirs in wells
of oil fields in Eastern Siberia and Belarus showed a significant effect of the salinization process
on porosity and permeability [1, 2]. In different regions of the considered territories the
association of salinization to certain lithofacies has been established. Nevertheless, such studies
have characterized only a small part of the section of individual wells, which did not allow to
assess correctly the scale of the manifestation of this process as a whole. The assessment can be
carried out in more detail when investigating the process of desalinization of such reservoirs
during the operation of oil fields, the development of which is carried out with the injection of
low-salt waters into productive reservoir to displace oil to the bottom of production wells. For
the first time such an approach to assessing the scale of salinization of productive rocks was
proposed and tested in 1996 by V.D. Poroshin. Since then, such studies have been carried out
regularly for the majority of wells of Belarusian oil fields producing water-cut wells. As a result,
for the first time in quantitative terms the scale of dissolution of halite contained in cracks, pores
and caverns of productive horizons was established during the development of a number of oil
deposits. The results of such an assessment carried out by the authors using new methodological
techniques (S.L. Poroshina, 2020) [3] for the Voronezh deposit of the Zolotukhinskoe field
indicate that the total volume of halite dissolved and carried out with associated waters for the
entire period of its operation is estimated at 7581 m®. It is shown that these processes are actively
continuing in the Belarusian deposits at the present time. The schematic maps constructed on the
basis of these data indicate the irregularity removal of dissolved halite by associated waters in
different parts of the deposits, which may represent the extent of natural salinization within the
study areas.

The presented materials indicate that the assessment of the scale of salinization of
productive oil and gas reservoirs and the study of the process of their desalinization during the
development of hydrocarbon deposits should be carried out in a complex using the methods of
lithological, lithofacies, hydrogeochemical and field hydrochemical (lithohydrogeochemical)
studies.
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STUDY OF NANOPARTICLE/POLYMER/CACO3 INTERACTIONS TO OPTIMIZE
DRILLING FLUID PERFORMANCE

Colloidal suspension agglomeration and filtration occur in many natural phenomena and
engineering applications. The most common colloidal theory problem is stabilizing a colloidal
dispersion; agglomeration reduction through interparticle force control. If the particles
agglomerate, the agglomerated sizes increase, increasing the sedimentation (or deposition) rate
randomly [1]. Drilling fluids are composed of a base fluid, water, and solid particles suspended,
calcium carbonate - CaCOj3 [2]. In most cases, polymers are used to disperse the solid material.
However, factors such as mud contamination, size, the solid concentration solids, changes in pH,
etc., can alter the surface charge and affect the colloidal stability and alter the drilling fluid
properties.

An alternative to the current improves the drilling fluids properties is the potential
employment of nanoparticle technology [3]. However, few fundamental studies are available in
the literature or omit the interactions between particles for such colloidal suspensions. Thus, this
thesis focuses principally on the colloidal stability in the polymer-CaCOj3 system and the solid
packing in the filtration process in the presence of nanoparticles (NPs). SiO, NPs are a common
material widely used in drilling fluid improvement. The colloidal stability of the water-based
drilling muds (WBM) in the presence of SiO, NPs was evaluated by monitoring rheological and
filtration properties varying the particle size, concentration, and charge surface NPs. The NPs
with the smallest size, highest total acidity, and the most negative value of zeta potential had the
highest capacities of filtration volume and filter cake thickness reduction. These factors favor the
dispersion forces, allowing the reduction of aggregates, favoring an ordered particle deposition
with superior coverage.

Once they have formed the filter cake, the attractive forces predominate the system,
reducing the empty spaces between particles. Also, NPs are retained in the porous surface due to
the affinity between the rock silica groups and the SiO, NPs active sites. Hence, the SiO, NPs
could interact in the following order with each item evaluated: Polymer < CaCOj3; < rock. In the
case of the polymer, interacts the most with the rock, followed by NPs and then CaCO3. NPs do
not generate significant changes in the rheological profiles of the WBM. However, the yield
point and gel strength, which are strengthened at low shear rates, were improved with the
presence of NPs, the attractive forces predominate. The lower the distance between SiO, NPs-
polymer, the greater the force of attraction between the molecules.

This study provides a broader landscape of the role of SiO, NPs in the improvement and
design of drilling fluids to a field application. Strategies and methodologies for application and
scaling the WBM with NPs in the drilling are proposed according to the field experience.
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Session 11. ECONOMICS OF SUSTAINABILITY AND GLOBAL INVESTMENT TRENDS

GULNARA ABZALBEK
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EFFICIENCY OF EVALUATION OF FINANCING OF STATE PROGRAMS IN
KAZAKHSTAN

In the current crisis conditions, like a pandemic, the state is forced to constantly analyze
and develop the country's budget system and update issues related to ensuring the policy of
financial stabilization of the territories and the process of financial security.

With the correct organization of program-target budgeting, the quality of budgetary funds
management increases, the processes of formation, implementation and monitoring of
government programs are significantly simplified, and the effectiveness of public spending
Increases.

The issues of the effectiveness of financing state programs as an instrument of the policy
of financial stabilization of territories are controversial and are discussed in the works of such
authors as Bogacheva O.V., Lavrov A.M., Yastrebova O.K., Barulin S.V., Kusmartseva V.S..,
Raisberg B.A., Fokina T.L. [ 1 - 3].

State programs provide an opportunity to comprehensively link the strategy of the
territory, budget and programs of departments. In this regard, there is a need for annual
adjustments and clarification of the timing, indicators of target indicators, the amount of funding
for government programs. Therefore, changes at the end of the year in the state program must be
justified and given on the basis of assessing the effectiveness of the state program. Some
indicators reflecting program performance also need additional justification.

Evaluation of government programs is one of the ways to solve it. Evaluation of state
programs is a tool that allows you to get a picture of the progress of programs and helps to obtain
information for making decisions regarding the further implementation of programs. In the
process of implementing any project or program, it is advisable to take into account the
experience already accumulated. This opens up opportunities to avoid common mistakes and, at
the same time, integrate the most successful approaches that have proven their effectiveness in
practice into management processes. Despite the fact that our country has already officially
adopted a methodology for assessing the effectiveness of the implementation of government
programs, the analysis of best practices can increase the efficiency of government programs
management.

Evaluation of the effectiveness of the implementation of the state program is an
assessment of the actual effectiveness based on the results of the implementation of the state
program, taking into account the amount of resources allocated for its implementation, as well as
the realized risks and socio-economic effects that affect the change in the relevant area of socio-
economic development of the country's regions. Goal achievement indicator is a quantitatively
expressed indicator characterizing the target state (change in state) of the level and quality of life
of the population, the social sphere, the economy, public security, state institutions, the degree of
realization of other socially significant interests and needs in the relevant area. The immediate
result is a characteristic (in total terms) of the volume of implementation of the measures of the
state program. (Resolution of the Government of the Republic of Kazakhstan dated December
31, 2019 No. 1050 "On Approval of the State Program of Industrial and Innovative Development
of the Republic of Kazakhstan for 2020 - 2025" (as amended on March 15,2021)
http://adilet.zan.kz/rus/docs / P1900001050.

In accordance with this document, a kind of state program implies a set of measures and
instruments of state policy that ensure, within the framework of the implementation of basic state
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functions, the achievement of priorities and goals of state policy in the field of industrial and
innovative development and security. At the same time, a system of measures is being
developed, which should be interconnected in terms of tasks and timing of implementation and
resources.

The Budget Code of the Republic of Kazakhstan annually introduces an assessment of the
effectiveness of the implementation of state programs, and also defines the principles of the
effectiveness of spending budget funds: economy and effectiveness. Frugality is the use of the
least amount of budgetary resources to achieve the planned results, and efficiency is the
achievement of the best result in the presence of a certain limited amount of budgetary funds. [4].

For a clear mechanism of budgetary financing, in order for the program to meet the
expectations associated with increasing the efficiency of public spending, state programs must
comply with the following principles:

1) clarity of purpose - when formulating a goal, it is necessary:

— specific (compliance with the implementation of the state program);

—  specific;

— measurable;

— attainable;

— relevant (compliance with the final results);

2) unity of purpose;

3) compliance and unification.

In accordance with the proposed principles in acting e m legislations e included BASIC e
criteria proposed effectiveness of the state program:

a) criteria of economic efficiency, taking into account the assessment of the
contribution of the state program to the economic development of the country, the assessment of
the impact of the indicators of the state program on various spheres of the regional
economy. Estimates can include both direct (direct) effects from the implementation of the state
program and indirect (external) effects arising in related sectors of the economy of the Republic
of Kazakhstan;

b) criteria of social efficiency, taking into account the expected contribution of the
implementation of the state program to social development, the indicators of which cannot be
expressed in value.

Scientists and experts determine the need to distinguish between the categories of
"performance™ and "efficiency"”, understanding the former as the ability to achieve the set goals,
and the latter as the optimal ratio of the resources expended and the results obtained.

In this regard, the risk of the implementation of government programs can be interpreted
as the implementation of their financing, comparing with the budget or with the revised budget
plan. Therefore, we believe that the risk-free execution of the state program is one hundred
percent of its financing, and all other methods of financing can presumably be attributed to risky
ones. Thus, the current trends in the development of public financing are associated with the
transition to a results management system, which is based on the financing of specific
government programs related to the achievement of specific results.
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HIGH SEAS - NEW QUESTIONS, OLD PROBLEMS. AWAITING FOR ANSWERS

The sea areas outside the territory of the national jurisdiction comprise around half
surface of the Planet and most of its biodiversity. The international community is recently getting
more and more aware of the growing and expanding threats to marine biodiversity of the world
ocean.

How could unavoidable environmental intrusions of business activities be minimized?
How could processes of degradation of biodiversity be slowed down? How could the necessity to
use the components of biodiversity and necessity to preserve such biodiversity be balanced? The
answers to these questions have been searched by the international community for more than one
decade.

The results of these searches formalized in the appearance of a number of international
global, regional and sectoral agreements as a result of which the states committed to implement
and adopt various mechanisms and instruments, including those aimed at ensuring control over
the use of components of biodiversity, reducing possible negative impact of business activities of
the state of biodiversity.

In 2004, the General Assembly of the United Nations took a decision on the
establishment of the Ad Hoc Open ended Informal Working Group to study issues relating to the
conservation and sustainable use of marine biological diversity beyond areas of national
jurisdiction.

Since the start of discussions in 2006, main focus has been mainly made on weak points
and gaps in the current international legal and policy framework and whether they require the
adoption of a new document. In particular, the states discussed possible adoption of the United
Nations Convention on the Law of the Sea (UNCLOS)[2] Implementing Agreement on
conservation and sustainable use of marine biological diversity beyond areas of national
jurisdiction.

Today the United Nations are approaching the final stage of then negotiation process that
has been lasting in various forms for more than 15 years. The United Nations Intergovernmental
Conference planned to finalize the development and adopt the text of a new, legally binding
instrument on the conservation and sustainable use of marine biological diversity of areas
beyond national jurisdiction in 2020.

However, the parties to the negotiations never managed to come to a consensus with
regard to both objectives of the future agreement or its main components.

The historical aspect of the decisions taken by the states and enthusiasm shown by many
delegations and observer-states do not necessarily mean that the coming negotiation process will
be easy. There is still no clear understanding of which challenges in the field of conservation of
marine biological diversity in the open areas and sustainable use of components will be
addressed in the end.

However, the work on the agreement is in process... We hardly should wait for
completely new answers to old questions related to the conservation of biodiversity from the
coming document. But those small additions that could be made to this new document have an
immense potential in increasing the efficiency of operation of the current system of management
of open areas in the context of reaching the goal of conservation of marine biodiversity.

In this document we are going to focus on the legal aspects related to laying submarine
cables and pipelines, one of the types of business activities of the humans in the high seas.

The issues of the balance of the freedom to lay submarine cables and pipelines with other
freedoms of the high seas and the rights effective in the ocean floor have not been significantly
analyzed in the Russian legal literature at present[1].
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The freedom to lay submarine cables and pipelines, one of the freedoms in the high seas,
stipulated by the United Nations Convention on the Law of the Sea (UNCLOS) of 1982 is facing
uncertain future in accordance with the new international legally binding instrument, which is
under discussions in the United Nations.

1. There is no direct mentioning of submarine cables or pipelines in the resolution taken
by the United Nations General Assembly on holding the Intergovernmental Conference on an
international legally binding instrument under the United Nations Convention on the Law of the
Sea on the conservation and sustainable use of marine biological diversity of areas beyond
national jurisdiction (hereinafter, the Document). But it is indicated that the work and results of
the Intergovernmental Conference should be fully consistent with the provisions of the
Convention.

2. The issues in the new Document, that will probably have an impact on the freedom
to lay submarine cables and pipelines beyond areas of national jurisdiction, include: (1)
management tools and (2) environmental impact assessments which are the mechanism used to
protect and conserve marine environment and biodiversity.

3. The objective of High Seas Governance (and, as a matter of fact, constant objective
of the marine law) is how to balance these two allegedly competing but equally valuable
interests: protection of marine environment and biodiversity and freedom of the high seas to lay
submarine cable and pipelines in the areas beyond national jurisdiction.

The historical function of the marine law has always been in balancing the competing
types of use and interests. In the face of new challenges and potential conflicts the way to reach
this balance remains the same: flexibility based on cooperation, consultations and compromise.
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OIL SORBENTS FROM AGRICULTURAL WASTE: A CIRCULAR ECONOMIC
APPROACH

Introduction. Today, about two hundred types of various sorbents are produced and used
in the world for oil spills remediation, which in turn are subdivided into natural organic,
inorganic and synthetic. The quality of sorbents is determined by their absorption capacity in
relation to oil and oil products, buoyancy after oil sorption, the possibility of oil desorption,
regeneration or utilization of the sorbent [1, 2]. The purpose of this study is to obtain natural
sorption materials for the remediation of oil pollution by utilizing agricultural waste [3].

Materials and methods. Agricultural waste was used for the study, namely a mixture of
husks of agricultural crops of the Liozno grain base; hulls of sunflower, peanut, buckwheat,
barley, radish; cotton bolls; pericarp peas, beans, rapeseed. All samples are with a particle size of
0.25-1 mm. For them, the basic physical and chemical properties have been determined:
humidity according to GOST 12597-67, bulk density according to GOST 16190-70, pH of the
water extract according to GOST 32327-2013, adsorption activity for iodine according to GOST
6217-74, adsorption activity for methylene blue according to GOST 4453-74, pore volume by
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the "molecular probe” method according to GOST 17219-71 and oil capacity according to GOST
33627-2015.

Results. The moisture content in the selected samples is about 5% wt., which indicates a
high ability to dry the samples; potentiometric titration established that the aqueous extract has a
weakly acidic medium, and the bulk density of the samples averages about 100 g / 100 cm3,
which is comparable with industrial sorption materials. The adsorption activity of the samples
with respect to iodine is about 20%, and after treatment with a weak NaOH solution it increases
by 30% and is similar to the enterosorbent brand "Polyphepan”, i.e. has comparable
microporosity. The adsorption activity for methylene blue, which indirectly characterizes the
sorption capacity in relation to petroleum products, for the studied samples of agricultural crops
is about 100 mg / g (after treatment with an alkali solution it increases by more than 10%) and is
similar to Polyphepan in this indicator. Using the molecular probe method, it was found out that
agricultural waste is characterized by a highly developed total porosity (the total pore volume in
water reaches 1.5 cm3 / g) with a wide pore size distribution.

The sorption capacity in relation to West Siberian oil (density at 20 °C: 860 g / cm?) is
more than 3 g / g (after treatment of the samples with water and alkali solution it increases), i.e.
the oil capacity of agricultural waste is higher than the economically effective value for industrial
analogues. Table 1 shows the sorption capacity for sunflower husks, cotton bolls and a mixture
of husks of agricultural crops of the Liozno grain base in relation to oil and oil products: lighting
kerosene (density at 20 °C: 775 g / cm?), diesel fuel (density at 20 °C: 825 g/ cm?®) and vacuum
distillate (density at 20 °C: 905 g/ cm?) of samples depending on the type of processing in g/ g.
Table 1 — Sorption capacity of samples in relation to oil and oil products

Solid residue, g/ g
Initial sample after hot .
Type of raw material Product (without i;iércold water ?rféztrrﬁleﬁlme
treatment), g/ ¢ . extraction
extraction
Sunflower husk oil 3,3 3,8 3,9 55
(lat. Helianthus annuus) | lighting 21 25 26 2.8
kerosene
diesel 55 3,1 2,9 3,0
fuel
vacuum
distillate | >*° 38 46 42
Agricultural husk oil 10,8 9,6 8,6 6,7
mixture (lat. Folliculi lighting
rusticarum fruges) kerosene 5.2 47 4,3 2,3
diesel 7, 4.9 5,6 3,0
fuel
vacuum
distillate | 82 84 91 8.0

Analysis of the sorption capacity in relation to oil products made it possible to establish
that heavy oil products are absorbed by all samples of agricultural crops much more efficiently
than light ones. The linear increase in the sorption capacity of the samples with an increase in the
density of the oil product allows us to make the assumption that there is a process of physical
sorption due to the forces of molecular interaction, mainly dispersion. The value of the oil
capacity of the mixture of agricultural husks in an unprocessed form surpasses the most widely
used sorbent for the elimination of oil pollution Spill-Sorb (up to 9 g / g), while the cost of
obtaining oil sorbents by utilizing agricultural waste does not exceed $100 per ton.

Conclusion. Utilization of agricultural waste to produce oil sorbents will expand their
range, reduce the burden on the environment and obtain an economic effect.
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SOLVING THE SOCIAL PROBLEMS OF THE REGION USING THE TENDERS
MECHANISM

A fundamental requirement for the sustainable development of any region is to ensure an
adequate standard of living for its people. It is necessary to develop an appropriate mechanism
for dealing with social problems, for its achievement. Nowadays, Donbass has a complex
geopolitical situation, which makes it possible to develop a specific branch of industry and
mineral and raw material sector. The low investment attractiveness of medium and small
businesses in the productive sector to private investment, including in the construction sector, is
a the endemic problems characteristic obstacle to the sustainable development of the territories.
The lack of development of the investment and construction complex leads to a number of
problems not only in the economic sector but also in the social sector, such as: lack of social
support programs for the population, waste of natural resources and the high level of pollution
affecting the social and working life of the population. Scientific novelty of the research consists
in the development of a mechanism for solving social problems of the region by improving the
procedure of contract bidding. The argument of the need to develop an appropriate mechanism is
based on a study of the legal framework and scientific literature of domestic and foreign authors.

One of the reasons for the lack of social and economic development of the region is the
low activity of entrepreneurs in the production sector of the economy, which entails a decrease in
tax revenues, reduction of jobs and purchasing power of the population. As one of the methods
of stimulating the activity of the investment sector can be used the state social procurement
involved in the formation of demand for various socially significant projects, such as new
construction, repair, reconstruction and rehabilitation restoration of housing stock, construction
of infrastructure facilities in the region (playgrounds; engineering networks; production and
installation of various treatment facilities, etc) [1].

Lack of normative acts regulating the process in Donbass legislation regulating the
process of formation and placement of the state social order. However, in dealing with social
problems of the region through the tender process, it is advisable to apply the experience of the
Russian Federation in this area, as an example.

A critical review of the current situation in the construction complex of Donbass shows
that the construction organizations competing in the process of contract bidding, have low
success rate. This is due to a discrepancy in the quality of construction products to those
requirements that are put forward by consumers; shortcomings of the procedure of contract
bidding in the construction, which is expressed in an incomplete representation of its competitive
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advantages; inefficiency of information support system of contract bidding and as a
consequence, reducing the level of provision of construction companies with orders. The
mechanism of contract bidding is one of the effective instruments to ensure a balanced solution
to the pressing problems of socio-economic development of the region [2].

To reverse negative trends to stabilize the population, to improve the level and quality of
life can be implemented through investment and construction projects. Improvement of
mechanisms of contract bidding in construction is of particular importance for the Donbass,
because the effective system of contract bidding allows construction companies to get real
orders, as well as improve the effectiveness of investment and construction projects.

Stimulation of business activity of small and medium businesses can be done by the
placement of various, small-scale government orders through contract bidding. Also, depending
on the class of complexity of the work presented in the orders, it is advisable to simplify the
requirements for bidders. For example: to lower the minimum period of entrepreneurial activity
from 3 to 2 years; the possibility of admission to participation in the tender of enterprises, having
in their staff specialized part-time workers: the formation of a system of tax incentives for
winners and contractors on the results of tenders; permission for participation in contract tenders
of associations of small businesses.

Of particular importance for the Donbass is the possibility to implement various nature
protection projects, investment and construction projects to restore the ecological situation and
recycling of industrial sector waste and solid domestic waste. As measures to attract
entrepreneurs in this area of activity can be used: preferential taxation, priority in the case of
participation of the enterprise in contract bidding.

The procedure for solving social problems through the mechanism of contract bidding
involves:

— formation of a complex program to identify the most significant social problems;

— allocation of private problem areas by cities and districts;

— formation of the need and criteria for contract bidding;

— definition of criteria for selecting and encouraging bidders and winners of contract
bidding;

— analysis of the efficiency of order fulfillment.
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RESEARCH OF IMPROVEMENT OF THE ENTERPRISE ECONOMIC ACTIVITIES

The entry of the country into the number of fifty developed countries in modern
conditions is influenced by the financial and economic result of the activities of each enterprise,
enterprises operate on the basis of the state development strategy and implement their economic
direction in the course of achieving a common goal. Currently, the development of each state is
carried out on the basis of innovation, informatization, digitalization, therefore, it is relevant to
determine the main problems of the enterprise. and for the innovative development of an
enterprise and, on its basis, the state, first of all, it is necessary to develop science, which needs
support from the state.
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As a result, the National Innovation System should be formed, offering new products and
services corresponding to their quality, price, volume and conditions for entering the market with
effective demand.

Full realization of the economic potential of the market system of the economy ensures
the maximum return on the existing production capacities of the enterprise. The material
composition of the enterprise's potential ensures that all production resources are simultaneously
in the production process, and the normal operation of the enterprise is possible only if they are
interconnected, proportionate and relevant. To enhance the use of the production capacity of the
enterprise, the economic mechanism for managing this process must function effectively. The
first level in the economic mechanism is a comprehensive assessment of the use of production
capacity, which determines the reserves and costs of production and economic activity. Such an
assessment should be based on industrial relations that assess its resources, cost and performance
conditions. At the same time, the production capacity of the enterprise should be considered as
an integral system that characterizes the maximum potential for the production of competitive
products that meets the total consumption of the enterprise with the full use of all resources.

The economic and financial strength of the company has been adopted to maintain the
characteristics of the movement of the currency. Calculations show that the maximum part of the
company's foreign exchange flows is required for calculating loans and taxes. The problem of
useful shortcomings is significantly associated with a long period of expression of funds,
unreasonable management of its individual elements, but in some cases the absence of certain
politicians in this area. A separate list of the firm's funding sources - real income and
depreciation - is by no means aimed at subsidizing money renewal projects, but is broken down
into different proportions of assets used.

An active step in the formation is implementation, intensive assistance of all divisions in
obtaining income, reducing costs with an increase in the part of the transaction, developing a list,
changing the coordination divisions of entrepreneurship. The table shows the systematization of
alternatives to the economic transformation of the company.

Table 1 — Options for financial restructuring of LLP «Uakyt»

Description of the business environment Restructuring option

factors constraining the development of the financial restructuring  together  with  the
enterprise organizational unit.

there is no profitable but efficient capital restructuring of claims (extension of the loan term, etc.)
structure.

adds value to the business in the current capital restructuring with the distribution of the full

management environment. However, the net amount of liabilities between candidates.
worth of the enterprise is lower than
the value of unmanaged liabilities.

it can be useful, but the business is poorly capital restructuring. The new structure of the action
managed. Refunds are possible after a change in strategy or changes in management allows the allocation
leadership and development of needs according to absolute

strategy. priorities.

the enterprise is easily liquidated before distribution of competitive weight by eliminating the
sustainable development is achieved (poor priorities of the assets and interests of the enterprise.
management, end of the enterprise life

cycle).

It is wrong to separate the financial reorganization of a firm with its anti-crisis strategy.
In connection with these data, in this case, the plan for the financial and economic recovery of
economic entities is an anti-crisis strategy, which, in its essence, provides for directly interrelated
actions:
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— the direction of the firm's activity in the commodity market (marketing strategy);

— concepts other than production installations (production strategy);

— implementation of additional financial resources (financial strategy), methods of
attracting;

— internal production management and organization (personnel / management
strategy).

Thus, to improve the economic activities of the enterprise, use innovative methods of
enterprise management.
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FORMATION OF AN APPROACH TO ECONOMIC ASSESSMENT OF OWN
LOGISTICS COMPLEX OF A NEW PROJECT OF AN INDUSTRIAL ENTERPRISE —
NIVENSKY GOK

The relevance of the work lies in the fact that today in Russia one of the main tasks is the
formation and comprehensive development of transport infrastructure. It is worth noting that the
infrastructure industry is a sphere of national interests, and in order to integrate the transport
complex into the world transport system, it is planned to carry out the following measures:
systemic development of port infrastructure in accordance with promising directions of foreign
trade; consolidation of the growth trend in the share of Russian ports in the handling of goods of
the national cargo base; creation of mechanisms stimulating the modernization of the fleet;
development of infrastructure for road and rail transport. It so happened that in Russia the
development of transport and logistics infrastructure is often associated with the development of
industrial enterprises of the mineral and raw materials complex. In particular, export-oriented
companies [1]. The formation of an own logistics complex of industrial enterprises, which is an
interconnection into a single system associated with loading and unloading goods, packaging,
storage, labeling and changing vehicles, is an extremely important task for the development of
the economy as a whole [2].

The study of scientific articles and economic literature has shown that, until now, there is
no single definition of the concept of a logistics complex. A scientific and practical approach to
the economic assessment of the development of their own logistics complex of companies in the
mineral resource complex, taking into account the specifics of their development, has not been
formed [3]. The interrelation of micro-, macroeconomic factors, including the development of
the local transport and logistics system, and the industrial enterprise itself is not always taken
into account. In this connection, the definition of the "logistics complex™ has been corrected in
the work, presented as an interconnection in a single system associated with the loading and
unloading of goods, packaging, storage, labeling and change of vehicles.

Confirmation of the relevance and research of the scientific and methodological base
confirmed the need to form an approach to the economic assessment of the effectiveness of the
development of its own logistics complex of a mineral fertilizer manufacturer on the example of
the Nivensky GOK, which was selected as the object of research. In this connection, the work
simulates an approach to the economic assessment of the impact of the logistics complex on the
efficiency of the enterprises of the mineral resource complex, which is based on three main
stages of assessment: preparatory, methodological and methodological. inside the framework of

31



the formed approach, an economic assessment of the effectiveness of the development of
alternative options for the own logistics complex of the Nivensky GOK was carried out, from
which the optimal option was selected from the point of view of economic efficiency.

It is worth noting that an integral part of the approach is the formed algorithm for
assessing the effectiveness of the development of the logistics complex of an industrial
enterprise, which served as the basis for the formation of a scientific and practical approach.
Within the framework of the algorithm, the existing state of the transport infrastructure, as well
as potential directions of supply, is investigated. After that, the possibilities and necessity of
creating a logistics complex are determined. Subject to the identification of limiting factors for
the development of distribution, alternative options for the development of the company's
logistics complex are formed: logistics outsourcing, the formation of its own logistics complex, a
mixed version. After the economic assessment and analysis of all options for the development of
the logistics complex, the final stage should be considered the choice of the most effective option
for the development of the enterprise's distribution.

On the basis of the developed algorithm of the scientific and practical approach, an
economic assessment of the effectiveness of the development of the own logistics complex of the
Nivensky GOK was carried out, namely:

— the expected economic results of the development of the main production of K-
Potash Service LLC were obtained based on the project and the development of the internal
transport infrastructure on the territory of the industrial site (NVP = 302,211 million rubles);

— possible restrictions have been established in the sales volumes of K-Potash Service
LLC products up to 200-300 million tons per year, provided that the internal transport system is
operated. The NVP was set to decrease to 24,274 million rubles;

— the option of building its own logistics complex for the Nivensky GOK was formed
and evaluated;

— determined and analyzed alternative options for the development of the distribution
of Nivensky GOK products, including outsourcing of logistics services to the foreign seaport of
Gdansk (Poland), which has the necessary technical characteristics for the sale of the entire
volume of products of K-Potash Service LLC and the basic version of the Nivensky GOK's own
logistics complex, including various types of transport and logistics facilities: seaport, rail and
road transport;

— regarding the use of the services of PM Gdansk, the following risks were identified:
an increase in tariffs, limitation of sales volumes, etc. If, when forming your own logistics
complex, the net reduced effect from the implementation of this project for 34 years will be
298,284 million rubles, then using the services of the PM Gdansk NVP the house will decrease
180,227 million rubles;

— the effectiveness of the development of the own logistics complex of the Nivensky
GOK has been proved, the net reduced effect from the formation of which will amount to
298,284 million rubles. In the work, the economic effect is defined as the difference between the
economic results of assessing the implementation of alternative options for the development of
the enterprise's logistics complex. In terms of economic indicators, the development of its own
logistics complex at Nivensky GOK is more attractive for K-Potash Service LLC, where the
difference between NPV indicators for a 34-year calculation period was RUB 118,057 million.

Summing up the results of the study, it should be noted that the use of the formed
scientific and practical approach will allow the company's management to more reasonably
evaluate the measures for the creation and development of its own logistics complex, taking into
account possible micro- and macroeconomic factors of influence from the internal and external
environment.
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ON IMPROVING OF THE RECRUITMENT SYSTEM WITH THE USE OF DIGITAL
TECHNOLOGIES (CASE STUDY OF RN-BASHNIPINEFT LLC)

Personnel is a special feature of the research and design institutes of the oil industry,
which are part of the corporate research and design complex of PJSC Rosneft Oil Company. In
order to perform tasks under specific types of activities, highly qualified and highly specialized
employees are required. To date, closing unique and complex vacancies takes from one month to
several months. The difficulty consists in the fact that employers make high demands and the
applicants themselves may have high expectations. In addition to this, there may be very few
available specialists in the market who would be suitable for the position needed by the
company, and on the contrary, there are a lot of competitors-recruiters. In such cases, it is
necessary to increase the coverage funnel and IT.

The work considers the current trends for improvement of the recruitment system in
Russia and abroad. The analysis of the market of foreign and Russian recruitment systems,
performed in the work, allowed us to draw the following main conclusions:

— it is necessary to develop in the direction of automation, robotization and
digitalization of recruiting, cognitive recruitment and HR branding [2];

— many companies automate the selection process and use chatbots for the initial
screening of candidates [2];

— pursuant to the results of research, in Russia there is a maximum involvement of HR
specialists in most stages of recruiting, while in the world there is a wide automation of its initial
stages [1];

— according to experts’ assessment, the recruitment function of most Russian
companies is in the stage of standardized operative recruitment (2nd level of maturity out of 4)

[1].

In 2020, organizations faced the need to be able to adapt the recruitment system to the
remote mode. Offices around the world have been transferred to the remote operation mode, and
the function of personnel selection has also gone online. In accordance with the current
conditions, the advantages of remote work of the recruiter, combined with digital recruiting
elements for remote work, were highlighted.

Due to the current economic situation in Russia and in the world, companies are forced to
develop and move to more advanced levels of maturity. The ability to use modern digital
technologies in the current environment is one of the most valuable competencies of a recruiter
today [3].
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The proposed “Boolean search” technology for searching to the specified parameters on
the internet, gives more relevant results, saving the recruiter from viewing an extra hundred
pages. Combined with the search on not so popular sites for employee search, such as social
networks, professional communities, messengers, etc., Boolean search will be an advantage in
searching for a unique specialist. Boolean search implies that the employer sets the task - in a
certain market segment, to find a candidate meeting certain parameters (his qualifications,
professionalism, motivation for further development, personal qualities, etc.) and to determine
the most suitable one. The technology makes it possible to combine phrases and words using
Boolean operators — NOT, OR, AND. Boolean operators allow you thereby to both limit and
expand the framework of search queries.

This search technology has its own peculiarities, such as the recruiter’s knowledge of the
Boolean query technology, coordination with the security service to gain access to other search
channels, or the need to pay for premium access to the job database of new sites. However, free
time appears for the recruiter. The specialist finds time for other, equally important tasks, such as
conducting interviews, closing other vacancies, or analyzing the labor market. The reach and
quality of candidates increases. As a result, the specialist finds not just suitable, but really the
best candidates for both managerial positions and specialists’ positions. Production receives
labor on time and increases production efficiency, which undoubtedly leads to an increase in the
company’s profit [3].

Boolean search is extremely effective in collaboration with an automated personnel
accounting system. In September 2020, an automated personnel accounting system was
purchased for RN-BashNIPIneft LLC. This software structures and automates business processes
in the HR department, is a powerful optimization tool that allows you to significantly increase
the efficiency of employees and reduce the costs of the enterprise. An analysis of the recruiter’s
work activity over the past 6 months showed that the recruiter began to save up to 40% of the
working time for closing a vacancy.

Currently, there is a great interest in the digital sphere and modern digital tools in Russia,
as well as in their implementation in the field of recruitment. A large selection of services
offered in the market opens up completely new opportunities for the employer to increase
business efficiency and reduce time and financial costs. At the same time, among the many tools,
it is very important to select the tools that are most suitable for solving the tasks facing the
company.

In the course of this research, the developed algorithm was tested on the example of RN-
BashNIPIneft LLC. The Company’s local internal regulations governing the recruitment of
personnel have been studied. The stages of closing a vacancy have been reviewed and the
prerequisites for improving the recruitment system have been identified.

Based on the results of the performed analysis, a preferred strategy for the development
of the recruitment system has been formed both for RN-BashNIPIneft LLC and for the other 28
corporate research and design institutes of PJSC Rosneft Oil Company. By implementing the
recommended strategy, the CRDIs of the CRDC of PJSC Rosneft Oil Company will be able to
significantly reduce the time for closing of vacancies, and, consequently, increase the efficiency
of their work by more than 40% (based on the experience of RN-BashNIPIneft LLC), and the 28
CRDIs will save ~ 19.5 million rubles
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INCREASING THE EFFICIENCY OF SCENARIO SIMULATION IN PROJECT
MANAGEMENT IN THE CASE OF MINING ENTERPRISES

Scenario modeling one of the most popular way to solve production problems. Its
advantage lies in the possibility of optimizing the system before its practical implementation [1].
When preparing investment competencies of specialists, methods of analytical modeling are
most often limited (analysis of indicators, building tables, deterministic or regression models,
most often Excel methods). With the development of digital technologies, it became possible to
use simulation modeling (hereinafter - SM), that is, "dynamic", in cases where an analytical
solution does not exist or requires excessive labor costs [14]. The main advantage of the
simulation model is that it takes into account the "expanding” behavior, allows an unlimited
number of scenario tests (experiments) during the model runs [4]. Dynamic model makes
managerial decisions easier, especially when input parameters suddenly change, which increases
the quality of the developed plan for the implementation of an investment project by reducing
uncertainties and risk [13].

A review of literature sources showed an increasing interest in solving practical
problems, while the number of scientific works devoted to the development of methods for using
SM to increase economic efficiency in the production management process is little or outdated
[1, 2, 8]. This means that scientific research is required to analyze all new knowledge that is
being generated by practical solutions. Our research therefore is based on a practical study in
Mining University, directed to confirm the planned productivity (calculated analytically) of the
anhydrite mine development with a service life of 30 years.

Preliminary analysis show that the final look of the model, its main functions and the
degree of elaboration of the details depends on the goal. At the initial stage of building a
simulation model, when the most general elements of the production process are specified, it
allows for the identification of excess (or missing) equipment of transport equipment. This way,
the most efficient numerical volume of the vehicle fleet is achieved, downtime is eliminated and
thus productivity is increased. With further elaboration of the existing model, the range of
possibilities for its application expands. More additional characteristics will open up an
opportunity for the specialist to optimize the management of not only the fixed assets, but also
the working capital. The subsequent development of the model and the number of input
parameters is the calculation of a sudden breakdown or malfunction of any piece of equipment.
At this level of detail, a specialist can not only predict in advance, but also prevent the
consequences of industrial accidents already at the planning stage.

Greater detailing and the degree of model elaboration naturally requires more money and
labor costs. The degree of model detail is selected from the characteristics of a specific project; it
is necessary to clearly understand the purpose and object of simulation. At the same time, the
development process of the model can be extended in time in such a way as to distribute the
costs of its creation, starting with its effect already at the initial stages of work.

The process of introducing modeling tools into the production environment is currently
an exclusively practical task without a sufficient scientific description, which allows us to talk
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about the effectiveness of comparing analytical and simulation-scenario tools when managing
investment projects of mining enterprises.
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LEGAL PROBLEMS OF ENERGY DEVELOPMENT IN CONNECTION WITH THE
IMPLEMENTATION OF THE GREEN POLICY OF THE EUROPEAN UNION

In such a rapidly changing world, it is becoming evident that more and more attention is
paid to the problems of climate change, in particular, climate legislation. The leadership of the
European Union foresaw the need to legalize a set of measures to create developed
environmental legislation that could reduce natural risks, social tension among citizens, and
improve external economic conditions for its economy.

The Green Agenda is becoming one of the leading directions for the development of this
integration association. Europe has an extensive regulatory framework and practice in terms of
regulating climate policy. Since the adoption of the Paris Agreement in 2015 [1], replacing 1997
Kyoto Protocol, the EU has positioned itself as the most responsible leader in climate policy. For
example, even within the framework of the Kyoto Protocol, the EU developed its own Emissions
Trading System (EU ETS)[2], which was conceived as a key instrument for regulating and
reducing greenhouse gas emissions in the context of combating climate change. In 2019, a new
“Green Deal for Europe[3]” was adopted, which set the main goal for the EU to become the first
continent to achieve climate neutrality by 2050.

To achieve its goals, the European Union intends to develop a variety of legal instruments
and carry out reforms. Among the most relevant in the economic field, it is worth noting:

e reform of the Emissions Trading System;

e setting targets for countries in specific sectors (Effort Sharing Regulation);

e revision of the principles of forest and soil management (LULUCF) for CO2
adsorption;

e creation of the Carbon Border Adjustment Mechanism - setting import tax based on
the carbon footprint of the imported product;

e reforming the directives on renewable energy and energy efficiency;

e revision of legislation on CO2 emissions in mechanical engineering and in the
transport sector.

The Climate Agenda is an extensive list of measures to reduce greenhouse gas emissions
as a result of anthropogenic impact. Climate legislation complements the sectoral legislative
systems already existing in the EU, for example, legislation in the field of environmental
protection, energy and industry, trade and transport, construction, agriculture, etc. Another
important factor in the development of EU climate policy is international cooperation with
countries and organizations, as the climate agenda has a transboundary character.

Regarding the renewal of existing international free trade agreements, the European
Parliament has already voted to revise the provisions of the European Energy Charter [4], which
protects investments in the most emitting industries. It can be said that in terms of free market
and trade conditions, the EU is redefining customary rules, undermining the legitimacy of
resource industries as such and their ability to be used as a comparative advantage for national
economies. In this context, energy security and energy trade also remain important issues.

In view of the particularly severe consequences that climate change can cause for the
economy, environmental management and participation in the international division of labor, the
climate agenda is very important for Russia. After all, the climatic issue affects many
components of the economy, especially the raw materials and energy sectors. It is important that
the EU climate legislation is adequately represented in Russia, in the most objective and
independent way. Indeed, in defining climate policy, Europe, obviously, is guided by its own
interests and needs, which are not always correlated with the interests of its partners.

As a result, it should be noted that studying the EU experience in this area is useful for a
number of reasons. First, the European Union has progressed further than many other countries
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in developing and implementing climate policies. Secondly, it has a significant impact on other
countries and regions, significantly determines the international regulation of the environmental
agenda in the world. Third, the implementation of the stated goals is taking place against the
background of the economic crisis, and how the EU can overcome it will be a useful experience
for other countries.

It should be noted that the Russian side must be ready for a global restructuring of the
economy. The gradual abandonment of burned fuel and a potential drop in demand for fossil
resources can damage the national economy of Russia and change the situation on international
markets.
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ALGORITHM FOR MAKING DECISIONS ON APG UTILIZATION (USING THE
EXAMPLE OF THE MESSOYAKHA FIELDS)

Introduction. For a long time, oil and gas companies have been flaring associated
petroleum gas (APG). So, in Russia for the period 2014-2017 the volume of APG flaring was
kept at the level of 10 billion cubic meters. In 2018 and 2019 the volume of APG flaring doubled
and reached 20 billion cubic meters. In 2019, the level of APG utilization in Russia was 82.9%
[1]. However, APG flaring leads to economic and environmental consequences-it is
accompanied by the release into the atmosphere of large amounts of carbon dioxide (CO,),
methane, as well as soot, benzapyrene and other components dangerous to the environment. The
economic problem is that APG flaring is a waste of a valuable energy resource that can be used
to support economic growth.

The choice between APG utilization and its flaring is not worth it for most oil and gas
companies today - it has long been known that associated gas is a valuable resource. This is
confirmed by the results in achieving APG utilization level of such companies as Surgutneftegaz
(utilization rate - 99.6%), LUKOIL (97.6%), Tatneft (95.6%). Therefore, today companies focus
on making a decision on the choice of a specific method for APG utilizing, focusing on the
greatest economic effect and reducing the negative impact on the environment. With the
development of technologies and the transformation of views on the development of the oil and
gas sector, companies increasingly began to use methods for utilizing associated petroleum gas,
which are part of the circular economy concept. The above defines the purpose of the scientific
research — the creation of methodological tools for making decisions about the method of APG
utilization at a particular field.

Main part . Associated petroleum gas (APG) is a mixture of gaseous hydrocarbons
dissolved in oil, which are released during the production and preparation of oil. APG is a richer
gas in composition than natural gas. This is due to the fact that in addition to methane and
ethane, there is propane, butane and other hydrocarbons in the oil gas.

In the world practice today, the main methods of APG utilization are the following [2]:
reinjection of APG into the reservoir, injection into the Unified Gas Supply System (UGSS),
power generation, simple and deep conversion.
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The study identified a number of criteria influencing the decision-making on the method
of APG utilization, such as: the volume of APG production at the field; remoteness of the field
from the Unified Gas Supply System; the volume of capital investments; period of technology
implementation; applicability of technologies to the geological conditions of the field; economic
benefits of technology implementation; prospects for the sale of commercial products obtained in
the course of APG utilization.

On the basis of certain criteria influencing the choice of the APG utilization method, an
algorithm was developed to make a decision on APG utilization at the field.

As an example, the method of APG utilization for the Messoyakha deposits was selected.
Messoyakhaneftegaz is a joint venture of Gazprom Neft (the project operator) and Rosneft,
which owns licenses for the exploration and development of the Messoyakhskoye field group

[4].

In 2021, the company plans to commission several gas cycle infrastructure facilities at
once. At the Vostochno-Messoyakhskoye field - a compressor station with a preliminary gas
discharge unit with a capacity of 1.5 billion m3 per year. At the Zapadno-Messoyakhskoye field
there is an underground gas storage (UGS), where APG will be pumped until a decision on its
further useful use is made. A 47-kilometer gas pipeline will connect these two key facilities.

Since the question of the useful use of APG for the Messoyakha deposits remains
relevant, on the basis of the created algorithm for making a decision on APG utilization, the
authors selected the most suitable APG utilization technology for the Messoyakha deposits.

Conclusion. Thus, the work identified environmental and economic problems of APG
utilization by flaring it, collected data on the APG utilization methods used. An algorithm was
drawn up for making a decision on the method of APG utilization at a specific field. In the final
part of the study, recommendations are presented on the implementation of APG utilization
technology at the Messoyakhskoye fields.

The research was carried out with the financial support of a grant from the President of
the Russian Federation, the project "Strategic Forecasting of the Development of Oil and Gas
Industrial Complexes in the Conditions of a Circular Economy" No. MK-4812.2021.2.
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DIGITALIZATION OF BUSINESS MODELS IN THE MINING INDUSTRY OF THE
REPUBLIC OF BELARUS

The mining industry of the Republic of Belarus is one of the fundamental foundations for
maintaining sustainable economic development, as it creates the necessary conditions for the
development of other sectors of the economy by providing them with mineral, raw material, fuel
and energy resources. The key enterprises of mineral resource complex of the Republic of
Belarus are OJSC «Belaruskali», RUE «Belorusneft», OJSC «Belarusian Cement Plant» and
others.

Undoubtedly, the priority tasks of the above-mentioned productions, as well as any
others, are to increase efficiency through modernization of the technical, technological and
organizational base. In the context of modern trends in the application of new industrial models,
the need for digitalization of industrial enterprises as a method of increasing competitiveness is
relevant. The creator of the new industrial model, K. M. Schwab, notes: «We are witnessing
dramatic changes in all industries, which are marked by the birth of new business models, a
disruptive impact on established traditional companies, as well as a radical transformation of
production, consumption, transportation and supply systems» [1, p.5]. Technological changes are
a part of the industrial model that changes not only all stages of production and product
realization, but also requires the creation of new methods of business modeling.

Business model is a mechanism for organizing production, the purpose of which is to
maximize profits, taking into account the initial resources and the specifics of the enterprise.
That is, the improvement of business models can entail a change not only in the organizational
structure of production, but also in the methodology of profit extraction. Digitalization of
business models allows the simplification and acceleration of producer-consumer interactions
through the automation of some processes and production functions.

To determine the structure of the business model it is necessary to take into account the
specifics of the enterprise. So, the target vector of «Belorusnefty company development is
«development of specialized software for automation of logistic processes» [2, p.363], since the
specifics of this enterprise is transportation and delivery of oil products on regional and
international level. Therefore, it is necessary to provide the process of forming a consumer order
with a maximum automation, building transportation routes, accompanied by the automation of
management functions, carried out with the help of digital technologies transport control systems
and specialized software «Transport logistics». According to the company, the production
department proposes to implement an automated system «Oil Supplies», which involves the
accounting of goods at retail outlets (retail sale of goods), accounting for its own vehicles,
transport logistics of petroleum products. Such innovations change the methods of relations
between the participants and counterparties of the production network, which determines the
transformation of the traditional business model of the company, transferring it to the digital
level.

The development vector of the open joint stock company «Belaruskali» is also aimed at
the structural automation of production, the coordination of the activities of the mine and other
divisions of the company, as well as the export management system. Thus, «Internet trading
without warehouse, based on direct delivery, is being introduced» [3, p.325], which indicates the
transformation of traditional business model, as global information channels are formed through
Internet trading, which can expand not only the range of counterparties, but also investors, i.e.
implementation of such structure can give the opportunity to increase investment attractiveness
of mining enterprises.
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The possibility of digital transformation of mining enterprises is primarily based on the
transformation of the management and command component, that is, the presence on the
organizers’ and teams’ desire to create and improve ideas for quality modernization of
production is a key factor. According to PricewaterhouseCoopers, only seven mining companies
out of the global Top-40 have a technology director, an IT director and a digital technology
director in their senior management. Thus, the vector of innovative development of Belaruskali
JSC is directed by the «Department of Automation and Introduction of New Technologies»,
which employs a whole staff, which indicating a high degree of the interest of the company to
have a competent management center that increases the competitive power of the enterprise
through its authority. Thus, for the realization of priority goals of the development, mining
enterprises «need to maintain a balance between the current goals of the enterprise (growth of
capitalization, increase in profitability) and ensuring economic security in a long termy» [4, p.21].
This also requires qualified managers with bilateral competence: «The successful solution of the
set tasks involves updating the content of engineering training and economic profile with the
position of creating more certain and effective competences in the field of economic security of
enterprises» [4, c.21].

Based on the above, we can conclude that the digital transformation of the mining
industry is a complex social challenge, as it requires agreements between all participants of the
production network. The complexity of digitalization of business models is also due to a number
of specific aspects, which are inherent to the industry in question. For example, the high degree
of capital intensity and the little commensurable material and technical base of production
cause inertia in the development of the organizational and managerial basis of business
processes. The stages of implementation of digital technologies in the internal business
processes of the company lead to the construction of external digital channels of market
communication, which will allow domestic mining companies to conduct their activities in the
wider information sphere and in this way attract more investors.
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EU CARBON TAX AND ITS IMPLICATIONS FOR RUSSIAN ENERGY SECTOR:
LEGAL FRAMEWORK, WTO-RELATED ISSUES AND POSSIBLE SOLUTIONS FOR
GOVERNMENT AND BUSINESSES

In 2019 the European Union adopted the EU Green Deal, a document which aims at
making the EU economy climate neutral by 2050. In order to achieve this ambitious goal, among
other measures, the EU is planning to impose a carbon tax on its imports. Oil and gas industry is
one of the most carbon-intensive industries, and changes in the structure of the European market
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are expected to be most significant for countries that export a significant part of their carbon-
containing products to the EU. Russia could be one of the countries most affected by the
adoption of the carbon tax, as the EU is its key export market. It is necessary to understand what
type of legal framework may be introduced based on the propositions of the European
Commission and the already existing European and international experience in regulating carbon
emissions, the issues regarding WTO norms and possible measures that the government and
businesses can take in order to prepare for the adoption of the carbon tax. The problem was
addressed by various researchers such as M. Balashov, Ye. Motosova, D. Weisbach, Z. Zyarova,
C. Damro, M. Mehling, J. Cendra and others.

The legislation related to the tax is still being developed. The European Commission has
offered several possible mechanisms of taxation: border tax (a differentiated taxation system
depending on the industry of the importer and the intensity of carbon emissions of imported
goods), adding importers to the EU Emissions Trading System (EU ETS) and allowing them to
buy quotas in the same way European producers do, or adopting a unified carbon VAT for all
manufacturers of carbon products, both foreign and domestic.

In recent years, several countries have adopted measures to reduce carbon emissions
using emissions trading systems (ETS) and carbon taxes. Finland was the first country in the
world to introduce a carbon tax. Since then, 16 European countries have followed suit. However,
there is not a unified approach in EU countries towards what carbon tax should look like. Tax
rates in different countries vary significantly, ranging from less than 1 euro per tonne of carbon
emissions in Poland to more than 100 euros in Sweden. Neither is there a single approach
towards what types of greenhouse gases carbon taxes can be levied on. Some countries impose
tax on almost all types of greenhouse gases, while others tax just a small number of them. One
may come to a conclusion that in such a situation adopting a unifying measure at the EU level
may be appropriate. In December 2015, about 200 countries signed the Paris Agreement, aimed
at reducing carbon emissions due to global warming. The Paris Agreement does not set standards
for reducing emissions, and each country sets its own goals. Countries in the world most often
use emissions trading systems or carbon taxes as key measures to encourage carbon reduction.
These two instruments are not mutually exclusive and, in some jurisdictions, both are applied
simultaneously (for example, in Mexico, some provinces of Canada, Finland, Sweden, Norway,
Denmark, Iceland, and a number of other European countries) [1]. However, existing initiatives
cover only 22% of the world's greenhouse gas emissions, and the cost of emissions is still too
low to meet the goals of the Paris Agreement.

The emissions trading system includes emission limits for certain industries. In these
industries, companies must obtain a permit for each unit of emissions. The EU emissions trading
system, launched in 2005, is the first and by far the largest in terms of coverage (about 4% of
global greenhouse gas). This system can be considered quite effective: in 2018, greenhouse gas
emissions in the covered sectors decreased by 29% compared to 2005; the goal is to reduce them
by 43% by 2030 compared to 2005. However, the effectiveness of ETS in terms of limiting
carbon emissions is still limited. It helps to set clear emission limits, but the price of carbon
emissions is not fixed and depends on the demand for quotas: when demand is low (for example,
during a crisis), the cost of quotas will be low, and the ETS will not provide enough incentive to
reduce emissions. Creating a reserve can reduce the volatility of emissions prices by allowing the
state to buy quotas, stabilizing prices when demand is low. On the other hand, a carbon tax
assumes a rate set by the government per unit of emissions or per unit of emissions exceeding the
limits. Unlike the ETS, the tax sets a fixed price on carbon emissions, but does not guarantee a
certain level of emissions. The carbon tax offers stable carbon prices, so energy producers and
entrepreneurs can make investment decisions without fear of fluctuating regulatory costs. [2] The
EU emissions trading system is the cornerstone of the EU's climate change policy and its key
tool for cost-effective reduction of greenhouse gas emissions. It limits emissions from more than
11,000 high-capacity energy-consuming plants (power plants and industrial plants) and airlines
operating between these countries. The system covers power generation and heat-intensive
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industries, including oil refineries, steel mills, and the production of cast iron, aluminum,
cement, glass, ceramics, paper, cardboard, acids, and organic chemicals. Participation in the ETS
IS mandatory for companies operating in these sectors (with some exceptions). It operates
according to the “cap and trade” principle, when the limit is set on the total amount of certain
greenhouse gases that can be emitted by the installations that are part of the system. Within the
limit, companies receive or buy emission quotas, which they can exchange with each other as
needed. It offers flexible approach that may guarantee the reduction of emissions where it is least
expensive.

In addition, the new tax must comply with the requirements of the World Trade
Organization. The tax may be interpreted as a protectionist tool which is not in accordance with
the WTO rules principles (in particular, the most-favored-nation principle, as well as tariff
bindings, national treatment principle, a ban on quantitative import restrictions) [3]. However,
there are some possible objections to the claim that the carbon tax does not comply with the
GATT rules. There are competition-related objections (one can think of the tax as a measure that
is "equalizing the game", since EU producers already pay carbon taxes, while importers do not)
(there are exceptions in favor of this in Articles 2 and 3 of the GATT), environmental objections
(Article 20 of the GATT provides for abatement of emissions or encouraging other countries or
foreign producers to reduce emissions, provided that the import adjustment is a measure
"necessary to protect the life or health of humans, animals or plants™ (Article XX (b) of the
GATT) or "relevant to the conservation of dwindling natural resources” (Article XX (g) of the
GATT).

To conclude, the author would like to point out that the introduction of this tax is going to
affect companies in various sectors of the economy in the EU and beyond. Given the size and
significance of the European market, the tax will put even more pressure on companies and
governments around the world, forcing more and more countries to take additional measures to
limit emissions and develop their own legislation. There are various measures that government
and businesses can take in order to prepare for this drastic upcoming change in the legal
framework. Russian government may start negotiations with the EU to form a new trade
agreement or to amend the existing ones, it may follow the example of other countries and start
the process of developing domestic legislation regulating the issue, or it may try to challenge the
new tax through the WTO mechanisms based on the considerations mentioned above. Russian
energy companies may want to adjust their financial plans and develop an action algorithm in
case that the tax is adopted, since they may suffer significant financial losses. It would also be
wise to introduce the procedure of carbon footprint audit, modernize production facilities in
accordance with modern standards, and to employ a more responsible approach towards carbon
footprint neutralization [4].
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SUSTAINABLE DEVELOPMENT ECONOMICS AND GLOBAL INVESTMENT
TRENDS

At present, in the current world economic system, traditionally aimed at economic
growth, a vector aimed at solving social and environmental problems is more and more clearly
traced. In this regard, within the framework of economic theory and practice, there is a constant
search for various new approaches and measures to improve the economic situation in the world.
The paradigm of sustainability, reflected in the packages of documents of UN conferences,
which are key for the common future, was developed and supported by almost all world powers
at the end of the last century. At present, the vector of sustainable development is being actively
discussed by the international community, indicators of sustainable growth and their
comparability are being analyzed.

The paradigm of sustainable development (also called the «model of the future of
civilization») was formed at the end of the last century as a symmetrical response to the
emerging threats, due to the global deterioration of the economic situation. This concept is aimed
at changing the attitude of mankind to the investment environment, as well as improving the
quality of life in conditions of economic growth. Of scientific interest is the study of sustainable
development trends at various levels of economic systems (micro and macro), as well as the
identification of its possible aspects and factors of influence, such as: the triad - environmental,
social and economic, to which information, technological, legal and others. These aspects are in
close interaction, and have a common goal - to improve the well-being of humanity in the
context of long-term development.

The current state of the world economic system is characterized by a high level of
turbulence, which has a negative impact on economic processes. All this leads to structural
transformations and violations of market mechanisms, to transformations in the socio-economic
sphere, and many others. etc. The uneven economic development of countries is observed, the
negative consequences of the crisis phenomena occurring in Europe, the USA, etc. are obvious.
The contradiction in the processes of globalization and regionalization is growing. These
processes lead to an imbalance in the world economic system, namely: on the one hand, they
complicate the processes of economic development, and on the other, they contribute to their
growth. In this regard, it is necessary to understand which main global trends are currently
determining the development of the world economy, which factors have the greatest impact on it
in the context of sustainability.

The main trend in the development of modern civilization is the predominance of
economic interests over various geopolitical contradictions. Against the background of the
development of the above tendency, the formation of a multipolar world is observed. The main
decisions in the framework of international legal issues of the economy of sustainable
development are taken by the UN General Assembly. At present, according to experts, the
authority of the UN is declining in the international arena, key decisions made by the UN by a
number of countries have been repeatedly questioned, and sometimes even ignored [1].

The tendency of technologization - the development of neo-industrialization - has a
significant impact on sustainable development. At the head of neo-industrialization are human
resources and intellectual capital, as well as innovative networking, investment and computer
technologies. Those states that are actively involved in the processes of technologization of their
economies, creating and expanding all kinds of innovative cooperation in the form of clusters,
technological platforms, etc., attracting investors, increase labor productivity, their business
activity and, ultimately, competitiveness in the world economy. However, it should be
remembered that with the growth of industry, the negative impact on the environmental
component of sustainable economic development often grows.
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At present, the IT-technologies industry is growing at a tremendous speed, including
advanced developments in the development of artificial intelligence, additive technologies, etc.,
which cannot but affect the resilience indicators of countries [2]. As noted by analysts, in the
near future the industry will undergo significant changes, this will affect the socio-ecological and
economic indicators of the countries. The global impact of digitalization, which is rapidly
penetrating all areas of the economy, creates a new platform of opportunities for both business
and the life of the population.

At the head of this economy is the knowledge economy and information economy. The
main features of the information economy are personalization and individualization of
consumption. Thus, the digital economy on a global scale is becoming the most important driver
of global economic growth. Experts predict various positive effects in the context of
sustainability from technologization and digitalization of society:1. an increase in the quality of
life of the population; 2. the emergence of innovative forms of doing business; 3.opportunities
for monitoring activities due to transparency and high speed of data transfer; 4.growth in labor
productivity; 5.cost optimization associated with simplifying the information transfer process,
etc.

An important aspect of sustainable economic development is the quality of life of the
population, despite the controversial nature of its concept in science. Its concept covers such
parameters as life expectancy of the population, mortality, fertility, number of diseases, etc., as
well as indicators of the education of the population, the possibility of obtaining high-quality
affordable education, and finally, the creation of a comfortable living environment, including
safety, environmental characteristics, etc.
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NEW REQUIREMENTS FOR THE QUALIFICATIONS OF LABOR RESOURCES AS A
FACTOR OF MINING ENTERPRISES ECONOMIC SECURITY

The mining industry is a source of mineral resources and a base for almost all sectors of
the economy. Extraction and processing of minerals are traditionally considered as a source of
foreign exchange earnings and budget receipts in the form of taxes or royalties in favor of the
state. Frequently mining enterprises are city-forming enterprises. Respectively, the socio-
economic development of individual regions depends on their effective functioning. As S. Yu.
Solodovnikov remarked, «new challenges and threats to the national and economic security of
the country can be promptly identified and neutralized only at the enterprise level» [1, p. 189].
Consequently, ensuring the economic security of mining enterprises is an integral part of
ensuring the economic security of the country as a whole.

One of the ways to ensure the economic security of mining enterprises is to improve the
skills of labor resources employed in this industry. Mining enterprises have special requirements
for the professional skills and competencies of workers and engineering staff. It is caused by the
specifics of working conditions, high professional risk and the need to manage specialized
machinery and equipment. Consequently, mining companies often compete for experienced
workers.
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The digital transformation of the industry places new demands on the skills of workers.
According to McKinsey Global Survey, digital transformations are even more difficult than
traditional change efforts to pull off. Only 16 percent of respondents say their organizations’
digital transformations have successfully improved performance and also equipped them to
sustain changes in the long term. An additional 7 percent say that performance improved but that
those improvements were not sustained [2]. Metals and mining companies are investing in digital
technologies across the value chain, from operations to procurement, sales and marketing.
Unfortunately, many of these investments have fallen far short of their potential. According to
BCG’s Digital Acceleration Index (DAI), the metals and mining industry is roughly 30% to 40%
less digitally mature than comparable industries, such as automotive or chemicals [3]. On one
level, it isn’t surprising that so many metals and mining companies struggle to implement digital
transformations. Their workforces tend to be blue-collar and are often less familiar with digital
solutions than in other industries; they frequently operate in remote locations with poor network
bandwidth and where the rugged terrain makes deploying digital sensors difficult. There also can
be cultural resistance to incorporating digital into processes that have been established for more
than a century—automation that could lead to workforce redundancies. However, it is important
to understand that digitalization doesn’t directly lead to a reduction in the number of workers. It
causes a change in the structure of employment, including the emergence of new professions.
Key factors of successful digital transformation include: having a digital-savvy leader in the
management team, investment in digital talents, setting cross-functional or enterprise-wide hiring
goals based on specific skill needs, giving employees a say on where digitization could and
should be adopted, continuous learning or open work environments.

Although the mining industry didn’t cease operation during the pandemic, companies had
to adapt to the new environment and change the way they operate. The main changes include
scheduling of remote work and an increase in the level of automation of work processes. Much
of what was implemented spontaneously in the current situation will be preserved and will be
used on an ongoing basis in the future. At the same time uncertainty about the long-term effect of
the consequences of the pandemic remains and makes companies prepare their strategies for
unexpected risks. The pandemic has demonstrated that automation and digitalization of
operations can reduce costs and improve production efficiency.

Digitalization creates the preconditions for deskilling — a process by which skilled labor
within an industry or economy is eliminated by the introduction of technologies operated by
semi- or unskilled workers. As a rule, when enterprises carry out automation, workers who
previously performed operations by hand have a better understanding of the technological
process than operators who have only theoretical knowledge of manual production. Accordingly,
this factor negatively affects the economic security of the enterprise.

Cybersecurity should be considered as one of the areas of ensuring the economic security
of an enterprise. Despite the economic damage from cyber attacks, only 12% of mining
executives expressed concern about cyber threats. At the same time, over the past three years, the
number of registered cases of data leakage in mining companies has increased four times [4].
The rapid spread of cyber threats in the mining industry is primarily due to the active
informatization of technological processes. However, in the mining sector, there is a problem of
division of areas of responsibility for information security and security of technological
processes. As a rule, the protection of such processes isn’t within the competence of the head of
the information security service or the IT department. It leads to the blurring of priorities, the
emergence of deficiencies in the information environment. Thus, it seems reasonable to improve
the interaction between specialists of various functional departments, as well as expand the area
of their professional knowledge in order to minimize threats to the external environment and
solve complex cybersecurity problems.

The mining industry can be considered as a driver of the socio-economic development of
the state because it provides other sectors of the economy with different mineral raw materials.
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Accordingly, ensuring the economic security of enterprises in this industry is an important area
of ensuring the economic security of the country as a whole.
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BUSINESS MODEL INNOVATION CANVAS FOR BELARUSIAN CHEMICAL
INDUSTRY

Introduction. Chemical Industries are the prime factors to convert the raw materials into
desired products that we use in our day-to-day life. This has brought a tremendous change in the
way the things operate. It is very important for us to understand the importance of the chemical
industry which has touched all our facets of life like Agriculture, Environment, Food, Hygiene,
Transportation, etc. [1] The purpose of this report is to give some insight into JSC
Mogilevkhimvolokno, focusing on some particular aspects of the development of innovative
products. It contains the overview of the investment project which is to be implemented by the
Company. In particular, the brief description of the innovative product is given. In conclusion,
the economic effectiveness of the project is assessed.

Body. For over 50 years Joint Stock Company Mogilevkhimvolokno has been keeping its
stable positions among leading manufacturers of polyester products. Its aim is to meet the
demands of our customers while maintaining safe working conditions and reducing
environmental impact.

JSC Mogilevkhimvolokno is an investment-attractive enterprise due to the availability of
production territory located on the area of the free economic zone “Mogilev” with special tax
regulations, developed utilities and transport infrastructure, highly experienced personnel, own
power generating facilities, and large production areas. All that create attractive conditions for
carrying out new production plants [2].

It is proposed that JSC Mogilevkhimvolokno to implement a project on developing
hollow conjugated polyester fibres (HCS), the product which is innovative for European market.
As a result of globalisation, working with international clients, customers and partners is more
important than ever.

47


https://www.pwc.ru/ru/publications/mine-2020/mine-2020.pdf

The three dimensional crimp, combined with the hollow, gives superior resilience and
insulates the final product. Hollow conjugated polyester fibres are widely used in a number of
applications.

It is mainly utilised for the production of nonwovens and for filling textiles (pillows, soft
chairs, etc.).

Currently, in the sector of fibers of the ‘conjugate’ type, the most widespread fibers are 3
den, 7 den, and 15 den [3].

According to the Chemicals, Polymers and Fibres Research by PCI Wood Mackenzie (the
UK), the consumption of polyester fibers will reach 300 thousand tons per year in the EU
countries by 2025. According to the survey, the manufacturers in the Baltic countries import
about 20 thousand tons of this type of fiber annually.

The main consumers of polyester fiber ‘conjugate’ in the EU countries are manufacturers
of bulky nonwovens and quilted products, etc.

The potential competitors of JSC Mogilevkhimvolokno are some Asian manufacturers
that produce relatively comparable types of fibers. Furthermore, one of the largest producers of
polyester fibres is Sasa Polyester Sanayi AS (Turkey), the production capacity of which amounts
up to 160 thousand tons per year.

During the analyses of competitors, it has been concluded that JSC Mogilevkhimvolokno
has got more advantages among the competitors. The Company is distinguished by high quality
products, its own raw material base, absence of customs barriers, as well as lower costs of
logistic components (such as transportation costs). However, the Company needs to increase its
production capacity since it is significantly less than the same indicator for the competitors.

To analyse the attractiveness of this project, it is necessary to determine its economic
indicators and the effectiveness of investments.

Table 3.5 shows the economic indicators of the investment project.

Table 3.5 — Economic indicators of investment project

No. Economic indicator Value
1 NPV 65,570
2 IRR 10 %
3 PB 5.9

4 Pl 1.17

Source: Business Plan of JSC Mogilevkhimvolokno

Based on the economic indicators presented in Table 3.5, it has been identified that the
payback period for this project amounts to 5.9 years, the return on investment for the project is
117 %, and the internal rate of return is 10 %. The net operating profit (NPV) is positive; the
income of the project will cover the required investment costs within 6 years.

The model has been proved to be reliable and cost-effective with the projected production
volumes, tariffs and production costs. The applying of this project creates favorable prospects for
the development of the enterprise.

Conclusion. The analysis undertaken has proven that this investment project is cost-
effective and its implementation is expedient. The implementation of this project will open great
possibilities for the development of both the enterprise and the country’s economy.
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CARBON CAPTURE, UTILIZATION AND STORAGE: PROSPECTS IN A CIRCULAR
ECONOMY

Today, developing and scaling out CC(U)S technologies seems to be one of the most
realistic ways to reduce the concentration of carbon dioxide (CO2) in the atmosphere. The scale
of emission reduction achieved by these technologies depends on how much CO2 is captured and
what happens to it next. After being captured, CO2 can be injected into deep geological
formations for permanent storage — CCS (carbon capture and storage). CO2 can be used to
produce marketable and valuable products — CCU (carbon capture and utilization). Technologies
in which CO2 is both utilized and stored are called CCUS (carbon capture, utilization and
storage) technologies.

CC(U)S initiatives are already being developed and scaled out, but their growth rate is
low. CCS initiatives and EOR-CO2 projects are the ones that are predominantly implemented. In
2020, there were 26 operating CCS facilities in the world, while CO2 utilization technologies are
still in the early stages of development. As circular economy principles are becoming part of
industrial processes, the role of CO2 is changing; it is now considered to be a valuable resource
rather than industrial waste. CCU technologies correspond to the principles of a circular
economy, which makes it vitally important to make them widespread. Thus, the aim of this
research is to study and assess the current state of and the prospects for CC(U)S technologies in a
circular economy and also to present a case study of a CO2-based methanol production project.

By now, around 50 CO2 utilization technologies have been developed. The key features
of the main CO2 utilization applications were analyzed, including development level, emission
reduction method, size of potential market and etc. Predictive estimates for their development
were provided. Despite the importance of CCU technologies for making a transition towards a
circular economy, it is expected that the market for CO2-based products and services will remain
small in the short term [2]. The main barriers to market expansion are strict production standards
and regulations as well as serious price competition. The price is influenced by the insufficient
development of related technologies that could reduce production costs and the lack of incentive
to pay extra for environmentally friendly products. Long-term growth prospects for the CO2
market are difficult to quantify as most technologies are still being developed. Analyze of
forecasts of emission reduction volumes was carried out and it was revealed that, according to
the most positive forecast, CO2 utilization will amount to 7 million tons per year, which is 22%
of today’s energy-related CO2 emissions [1,2,3].

Commercial projects for converting CO2 into valuable products are just starting to
emerge. To understand the economic aspects of full-scale project implementation in the CCU
sector, efficiency indicators for the world's first commercial CO2-to-methanol production at the
Svartsengi geothermal power plant in Iceland were calculated. The project’s key indicators for a
period of 20 years at a discount rate of 8% show that scaling CCU technologies out is quite
promising. NPV is equal to 5.6 billion USD, and PI is high (1.66). With an IRR of 14% and
payback period 123 months, the project is considered to be economically efficient.

A sensitivity analysis of the project was also carried out. It was concluded that the
profitability of the project is limited mainly due to the volume of production. The limitation of
4,000 t stems from the experimental nature of the project; the volume can be increased to achieve
economy of scale. It was also revealed that the project is highly sensitive to the cost of hydrogen
production. The price of hydrogen directly depends on the cost of electricity. Iceland is one of
the most attractive countries in terms of renewable energy prices.

Using the example of a real methanol production facility in Iceland, we can conclude that
the product with an estimated cost of 680 $/t cannot compete with methanol produced from fossil
fuels (290 $/t in 2020 [4]). It is assumed that with the development and expansion of renewable
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energy technologies, the price of electricity will decrease, which in the future may reduce the
cost of hydrogen production, and, consequently, that of "green” methanol. Despite the fact that
there is a market where buyers are willing to pay more for low-carbon materials, competition
will prevent these products from gaining a wide market share. Considering also the
innovativeness of the technology, and the limited range of territories available for construction, a
project with such characteristics may seem unattractive to private investors. Consequently, it is
the government that should undertake to develop and scale CC(U)S technologies out by creating
a favorable economic climate, regulating carbon taxes, and financially supporting new projects.
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SPECIAL ASPECTS OF WASTE-FREE BUSINESS PROCESSES IN THE
CONDITIONS OF GREEN AND CIRCULAR ECONOMY

Among the various points of view of scientists on the essence of the green economy, we
follow the vision of it as a science that studies various approaches to economic activity, where
economic growth is achieved through the rational use of various types of resources to reduce
emissions of greenhouse gases and pollutants, as well as through increasing the importance of
human capital (knowledge, innovation, creativity, culture).

The circular economy is one of the areas of the green economy, offering the state and
business modern approaches to increasing resource efficiency, achieving social effect in the
consumption of goods, in particular, through expanded producer responsibility, as well as
reducing the environmental impact of production and manufactured goods. The concept of a
circular economy is a practical basis for the implementation of a green economy and provides
business processes to ensure a more environmentally friendly resource use by achieving the
goals of sustainable development of society. The transition to a circular economy is a
tremendous opportunity to transform the economy and make it more stable, contribute to the
achievement of climate goals, conserve world resources, create new jobs and competitive
advantages for the countries implementing circular economy [1].
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We adhere to the basic postulates, strengths and possibilities of ideological, economic
and evolutionary approaches in relation to one of the main areas of the green and circular
economy — the use of wastes to ensure the environmental safety of enterprises in the Republic of
Belarus that harm the environment.

Currently, all the efforts of the state in the field of waste management are aimed at an
alternative to waste disposal. Possible options for waste management that have developed by this
time are prevention or reduction of waste generation, reuse of waste, recycling waste to obtain
materials or energy [2].

Based on the above, the purpose of the study is to substantiate and study the
possibilities of business processes to ensure waste-free production.

A condition for introducing the concept of a circular economy is the necessity to
reorganize business processes related to material resource management, which raises the
question of rethinking the value chain. Researchers Anders Wijkman, Kristian Skanberg noted an
important feature: in an economic system of a linear type, waste is taken into account in physical
terms (tons, cubic meters, etc.), at the microeconomic level, their consumer value is assumed to
be zero, since consumer properties are completely extracted, and in the remaining mass of
material resources there is no utility left.

A look at the use of waste in business processes allows us to assert that the cost of waste
is determined according to the data of enterprises that accept waste for neutralization and
disposal, and is defined as the total cost of their neutralization, disposal and storage at the
landfill. However, with the introduction of circular economy practices, the situation changes
radically. At the enterprise there is an opportunity to use not only primary, but also secondary
material resources, while there is an opportunity to choose which resources to use at each stage
of the production cycle, depending on the existing technology [3].

Comparison of the cost of primary and secondary resources forms not only a stable
demand for secondary raw materials, but also “the price ratio between primary and secondary
resources in the market” [4]. As a result of ineffective organization of business processes, waste
exists with zero cost. As a result of the introduction of circular principles, waste begins to be
accounted at the micro level according the cost of replacing primary resources, and at the macro
level — according the cost of lost opportunities from under-production. However, if we consider
waste-free business processes in the long term, then “the increase in the cost of primary
resources creates incentives for the enterprise to use cheaper secondary raw materials and to
additional investment in the process of recycling material resources” [4].

The study also examines the prerequisites and opportunities for the introduction of green
technologies into technological processes in such spheres of production as textile, clothing and
footwear industry, agriculture and forestry, building materials industry.

The study of the possibility of waste-free production in the implementation of circular
economy approaches allows, in the context of the reorganization of business processes, to obtain
the following advantages: investing in the process of recycling material resources, improving the
environmental situation.
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TRANSITION TO LOW-CARBON FUELS FOR OIL AND GAS TRANSPORTATION
BY SEA AND ITS IMPACT ON REDUCING GREENHOUSE GAS EMISSIONS

The International Maritime Organization has set goals for decarbonizing shipping by
2050. The global COVID-19 pandemic and the associated economic downturn, and the
regulatory and incentive measures adopted in various countries, have increased the awareness
that the oil and gas industry needs to change towards decarbonization. In the period from 2019 to
2021. oil and gas companies (BP, Shell, Total, Equinor, ENI, Repsol, etc.) have started setting
emission reduction targets, including zero targets for direct GHG emissions from companies
‘operations and indirect emissions related to companies' energy supply, as well as greenhouse gas
emissions related to the use of oil and gas companies ' products and methane emissions.
Alternative to other fuels that can be considered as an alternative for shipping in the long term:
liquefied natural gas, ammonia, hydrogen, methanol, electricity. Dutch company Shell (Shell
Tankers (Singapore) Private Ltd) has signed a number of contracts, chartering 10 dual-fuel oil
tankers of the Aframax class, which use LNG, from Sinokor Petrochemical Co Ltd, which, in
turn, plans to receive them from Samsung Heavy Industries in South Korea in 2021. The
International Maritime Organization considers ammonia as one of the most likely zero-emission
fuels in the future. Ammonia is a compound of nitrogen and hydrogen. Although ammonia is
widely distributed in nature, it is a caustic and dangerous compound in its concentrated form.
Ammonia gorenje does not contain carbon, however, for its combustion requires a special fuel.
Ammonia tankers are not yet used, however, an Aframax-class oil tanker with an ammonia
engine is already being developed. This vessel is being constructed as part of a multinational
project led by Samsung Heavy Industries. It has already received basic certification from Lloyd's
Register, the Maritime Classification Society (London).

A similar development is being carried out by Hyundai Mipo Dockyard. Since October
2019, the shipbuilder has been working on a project to create an ammonia-based power plant
together with Lloyd's Register and German engine manufacturer MAN Energy Solutions. As part
of the project, Hyundai Mipo Dockyard is responsible for the basic design, and MAN Energy
Solutions is responsible for the development and technical characteristics of the dual — fuel
ammonia engine. Hydrogen. Hydrogen fuel cells for tankers, as well as ammonia, are still in the
development stage of the technology. South Korean shipbuilding company Samsung Heavy
Industries and American solid oxide fuel cell manufacturer Bloom Energy have signed an
agreement to jointly develop fuel cell vessels. Fuel cell tankers are environmentally friendly due
to the fact that oil-fueled generators have been replaced with solid oxide fuel cells (SOFC), LNG
is used as fuel, energy efficiency has been improved and GHG emissions have been significantly
reduced. If you use fuel cells on Aframax class tankers, where 3 MW generator engines are
installed, then greenhouse gas emissions will decrease Methanol. The use of methanol on
tankers is considered as a commercial technology. Already today, 21 tankers are operating on
methanol. The first designed vessels of this type are equipped with dual-fuel engines on
methanol produced by MAN and ME - LGI. The use of fully electric vessels is currently
restricted. Only ferries and short-distance vessels are equipped with fully electric motors. The
mass installation of electric motors on tankers is still hindered by the size of the batteries, as well
as their cost. However, according to DNV GL Alternative Fuels Insight, in 2019, hybrid
installations were already installed on two tankers, and three more vessels were in the process of
being built. The cost of switching to low-carbon bunkering fuels varies greatly depending on the
type of fuel. In 2020, fuel oil and LNG were the cheapest, and due to the greater energy intensity,
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LNG was cheaper than fuel oil, the difference was 3.5% per 1 ton of fuel oil equivalent. The
most expensive alternative was considered to be hydrogen, however, hydrogen tankers are at the
design stage, and the estimates given are very approximate.

The plans of international oil and gas companies include a whole process of deep
decarbonization, which includes the introduction of technologies for the capture, utilization and
storage (burial) of carbon and the use of hydrogen as fuel. The relevant projects in Europe, the
United States, and the Middle East are at various stages of development and implementation, but
so far they are completely dependent on large government subsidies. To date, the total capacity
of the Carbon Capture, Utilization, and Storage (CCUS) projects is only 10 Mt of CO2, although
by 2050, in scenarios that meet the goals of the Paris Agreement, by 2050, the storage of CO2 in
volume terms should reach 4.6 Gt of CO2-eq. This is comparable to the scale of the entire
existing global oil and gas industry and opens up huge opportunities for the development of a
new business line that uses the core competencies of oil and gas companies. It would be
appropriate for regulators to develop a climate strategy with more ambitious climate goals and a
comprehensive strategy to reduce greenhouse gas emissions in the oil and gas sector (including a
strategy to reduce methane emissions). It can include a variety of regulatory mechanisms —
standards, goals, requirements for monitoring, reporting and pricing of greenhouse gas
emissions, rules for certification and verification of projects to reduce emissions, etc. It is also
important to approve public funding for R & D and pilot projects to reduce GHG emissions,
especially in the area of deep decarbonization. Corporations should include decarbonization in
their overall business strategy and investment plans, rather than limiting it to the departments of
health, safety and environmental protection and investor relations. To implement an effective
decarbonization strategy, any company needs to review its overall strategy and corporate
governance.
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CLIMATE RELEVANT FINANCIAL PERFORMANCE INDICATORS FOR
CLIMATE-SMART MINING

With the advent of the fourth industrial revolution in 2011, the mining industry radically
changed its traditional and conservative mindset and has been gradually implementing new
technologies for the benefit of society. Nowadays, the Mine 4.0 is mainly focused on efficiency,
productivity and safety while taking care of the environment, typically known as sustainable
mining [1]. This approach aims to take profit from mineral resources, sustainability exploited, in
order to help develop the world’s economy and fight climate change. However, in current times
amidst the pandemic, social challenges in vogue such as the Social License to Operate (SLO) and
new mobility trends and consumption patterns have raised a more rooted and understood
awareness toward climate change [2]. These new trends nudge the mining sector to adapt its
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operations across the entire lifecycle to move accordingly and adopt innovative and creative
mining approaches in the near future. This is where “Climate-smart Mining” comes into play, a
concept that was first coined in 2016 by the Spanish organization REMIO (Renewable Energy
and Mining International Observatory) [3] and one year later recognized by the World Bank [4].
Climate-smart mining seeks to accelerate the energy transition to a low carbon society with
sustainable, proactive and innovative models that foster responsible and traceable exploitation of
mineral resources, thereby encouraging their rational use. Only by following this path will the
mining industry be involved in other related sectors such as renewable energy and
electromobility and have access to niche markets that promote social development.

Throughout the life of a mine, from mineral exploration to post-closure, high volumes of
materials are moved, and vast amounts of energy (electricity and fuels) are required, which
comprise up to 50% of the total in comminution stages in metal mining [5]. This electricity
demand has been typically satisfied from fossil fuels whereby the carbon footprint of the mine
increases. Notwithstanding, socio-economic changes are prompting mining companies to take
measures to reduce their greenhouse gases (GHG) emissions, especially the Scope 2 and 3
emissions from upstream activities according to the GHG Protocol [6], which are most of the
time overlooked in corporate reports. The objective of this research is to evaluate the potential of
climate mining, taking a virtual copper mine as a case study.

The methodology consisted of an extensive desk review on the novel concept of climate
mining followed by a review of classic financial indicators as well as development of other KPIs
focused on the positive climate impact of climate mining. To start with, the case study was
divided into two scenarios with slight modifications based on assumptions taken from the
literature review. Whilst the fossil mine relies on non-renewable electricity from the grid to meet
its energy demands, the climate mine is self-sufficient with renewable energies from solar panels
installed on-site. To continue, both scenarios were evaluated from a classic financial perspective
and compared by contrasting NPV, IRR, payback period and WACC values among other
indicators. Then, an evaluation of CO2 emissions savings achieved with climate mining was
analyzed by means of KPIs focused on CO2 equivalent emissions like carbon productivity,
Levelized Savings of Energy and CO2, which were converted to value considering the WACC
for each scenario. The results obtained show that the climate mine project has a NPV 3.6 times
higher, a IRR 6% bigger, and an earlier payback compared to the fossil fuel mine. In terms of
climate impact, the climate mine saves energy in 48.92 $/t Cu and the carbon footprint is reduced
by 0.94 t CO2eq /t Cu.

To conclude, an innovative climatic approach of the mining operation of study has
definitely added value to the project, resulting in a WACC of 4.8% in contrast to 6.48% of the
fossil mine, hence increasing the value of the mine in 1019 $/t Cu and 19.7 t CO2/t Cu. This
added value stems from the benefits of a climate product that not only reduces Scope 2 emissions
but also generates a positive mining liability after closure, the solar plant. All in all, a climate
mining approach will help fulfill a great number of the United Nations Sustainable Goals and
targets related to climate change, and what is more, reduce the WACC of a mine project,
meaning increased mineral reserves for its rational exploitation, thereby accelerating the energy
transition to a low carbon society with low impact mining on climate.
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THE RELATIONSHIP BETWEEN SOCIAL AND ENVIRONMENTAL CAPITAL IN
THE CONTEXT OF SUSTAINABLE DEVELOPMENT GOALS

In view of current trends in society, such as globalisation, digitalisation, migration, the
development of socially functional technologies, population growth and the unspoken liberal-
market rule that economic growth is too fast and the resulting increase in production capacity for
whatever reason, production is no longer sented to meet the needs of society to maintain its
vitality and ensure reproduction, but to satisfy its consumption needs for the demonstration of the
sign. Consumers spin the production machine, thereby increasing the consumption of the
producer’s resources as well. We find ourselves in a situation where "man himself is a threat to
the planet and to humanity"” [1, p. 168]. The result is a circle of overconsumption that selfishly
destroys the environment. The key to the solution of this problem can be the Concept of
sustainable development, because it addresses the three most important aspects of the
development of society: human, economy, ecology. It is important to note that there is no single
programme which can be accepted by all of society. In any case, because of the differences in
economic systems or personalities of the subjects themselves, differences of opinion will be
found among individuals. National interests and the level of accumulated social capital have to
be taken into account. The success of the Sustainable Development Goals (SDGS) is not possible
without a link between social and ecological capital, which have a direct impact on economic
development, since the human factor currently has a significant influence on the deterioration or
improvement of the ecological situation, which at this stage of society cannot be ignored.

The SDGs prioritizes the most important investments in social capital: improvement of
the quality of education and availability of quality medicine. As S. Solodovnikov rightly points
out, "however, education is the most important factor in accumulating social capital” [2, p. 35]. It
contributes to the establishment of social ties, increases the degree of social activity. "One year
increase in the term of education leads to the growth of social activity from 9% (dinner parties)
to 14% (number of social projects)” [3, p. 117]. It can be argued that learning is one of the best
ways to accumulate social capital, as there is the formation of common mental ties, as well as
interests that increase the level of trust in society, form social organizations. But we should point
out that individuals might not get a return on their investment in social capital, so the motivation
to develop it will decrease. We should also note that education has the opposite effect. People
with higher education (with few exceptions) are less likely to be religious and trade union
members (Helliwell, Putnam (2007)), as trade union members are mostly from the working
professions.

Education can qualitatively change community attitudes towards the environmental
approach. Membership in various social movements will establish trust within them, increasing
social capital. By informing society through lectures, specialised subjects and the training of a
qualified and environmentally aware workforce. Skilled workers are able to reduce the burdens
of human activity in terms of their own specialisation and to coordinate action to make the rest of
the company's employees more environmentally friendly, also by creating social bonds of trust.
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The specificity of social capital is that "its aggregate amount in society is not the sum of "social
capitals™ of all its subjects”. [4, c. 52]. That is why it is necessary to increase education and
awareness in the approach to the environmental problem of all participants of this or that social
group.

Increasing the level of social capital will also reduce the destructive impact of social and
functional technologies, a special case of which is fashion. First, it will reduce the pressure on
the use of resources. Through fashion, society is subject to greater consumption of goods or
services, most commonly in the form of light industrial goods. According to the concept of
consumer society (J. Baudrillard, 1970; T. Veblen, 1899), consumption is one of the tools of
"entry” into a new social class. Individuals consume more and more in order to create the
appearance of well-being. There is an opinion that “"people aspire to own fashionable things
because they are made to think that fashionable things are always better and more beautiful than
unfashionable things" [5, p. 119]. If the effect of fashion were to diminish, the consumption of
intensively renewed goods would also diminish. Secondly, fashion for ecology as an element of
socio-functional technology. The creation of a visible interest in the ecological situation
increases the prestige of the producer, the state in society. But is it worth talking about
environmentally friendly production in Zimbabwe, when in January 2013 the state budget was
$217? The aspiration of the leading states to green their production facilities introduces a trend
worldwide, but does not take into account the fact that many undeveloped states have production
facilities from those very world-leading countries. They do not take into account budgetary
constraints. In the pursuit of universal tolerance and the pursuit of supposedly well-intentioned
goals, society only seeks to demonstrate. In reality, the Green technologies, if they are to be
introduced and applied, rather than merely simulated for the sake of showing off their
superiority, are costly innovations. In reality, many governments today are not prepared to spend
their budgets and impose environmental restrictions, because that would mean limiting
production and use of natural resources. Today, ecology is just another form of business, in
which ecologization is just a means to promote products.

Thus, the subject factor is becoming increasingly important today. We find ourselves in a
situation where the environment is no longer able to bear the strain imposed on it. Humanity is
intensifying consumption due to natural processes in society and under the influence of socially
functional technologies (fashion), having a significant destructive impact on the environment.
Increasing the level of social capital mainly through education is able to reduce the burden on the
environment because the awareness of individuals is increased, social movements are created
and the influence of social-functional technologies is reduced. The concept of achieving the
goals of sustainable development is capable of evenly developing society in the three areas of
human, economic and ecological development, while considering national interests. However,
not all states are ready for ecologisation, as they do not have the necessary amount of money.
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ECONOMICS OF SUSTAINABILITY AND GLOBAL INVESTMENT TRENDS.
PRINCIPLES OF CIRCULAR ECONOMY AND COST-EFFECTIVE USE OF
RESOURCES

Interest in a circular economy is on the rise nowadays, and the eco-friendly way of living
of today’s people forces innovations to be focused in this direction. Moreover, in the era of
climate change, ocean pollution and limited resources, humanity must exist in a more energy-
efficient way. I chose this topic because the circular economy is today’s trend, and it helps to
tackle previously mentioned problems partly. Moreover, | think this topic is relevant due to its
potential and low study level. However, in order to study the circular economy more, we have to
understand what it is all about and how everything is working when we speak about the cost-
effective use of resources. Therefore, many governments introduce a lot of documentation
regarding the circular economy.

To start with, according to Ellen MacArthur Foundation, the circular economy may be
defined as “a systemic approach to economic development designed to benefit businesses,
society, and the environment. It is regenerative by design and aims to gradually decouple growth
from the consumption of finite resources™ [1].

The idea of circular economy is simple, wastes of one production are materials for
another. Therefore, there are no materials that can be called wastes in a 100% efficient circular
economy. This type of economy also implies goods to be durable and manufacturers to
disassemble them for further recycling or reuse. Another principle is that the energy for
production, recycle, disassembly, etc., would be obtained from renewable sources like sun, wind
and waves [4]. University of Oxford, together with Said Business School, points out three
principles of circular economy [3]:

1. Design pollution and waste out of the system

2. Keep material and products in use at optimal level

3. Build and restore natural capital and regenerate natural systems

There is no definite statement on the principles of the circular economy, but another set
of them, according to sustainability 