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Abstract
Introduction. Seabed mining is attracting increasing attention as a potential source of precious
minerals and metals to meet growing global demand. The vast and largely unexplored seabed
mineral deposits present a unique opportunity to access valuable resources that are essential for
various industries, including advanced technologies. However, the pursuit of seabed mining is not
solely driven by resource availability. Economic drivers play a decisive role in shaping the process
of prospecting and further development of a deposit.
Research objective is to study various economic drivers determining the feasibility of seabed
mining and highlight their impact on the industry.
Results. Economic drivers that provide impulses for seabed mining were outlined, namely
resource scarcity and growing demand for critical minerals, market fluctuations and technological
advances, as well as the state’s independence from raw material import and possibility to
generate employment. All of those are clear economic drivers of prospecting and seabed deposits
development with an untapped potential to meet global demand. The study presents major
economic drivers of seabed mining and their detailed analysis.
Conclusions. Prospecting and seabed mining project development offer a potentiality to meet
the growing global demand for minerals and metals, especially for critical elements required
for various industries. It should be noted that seabed mining economic drivers understanding
and optimization is vital for all parties concerned. subsoil users, politicians and prospectors.
By applying methods of sustainable development, environmental management, and international
cooperation, it is possible to maximize benefits while mitigating potential environmental risks.
The paper sets a vector for further in-depth study of the economic drivers discussed.

Keywords: seabed mining; economic drivers; resource scarcity;, mineral costs; technological
advances, economic development.

Introduction. Prospecting for mineral resources and their extraction from the seabed,
known as seabed mining, has attracted much attention in recent years [ 1-5]. With depleting
mineral reserves [6, 7], seabed mining is a promising opportunity to meet the growing
demand for metals and minerals [8—10]. However, the economic viability of seabed
mining projects largely depends on various factors, in particular the effective economic
drivers (Figure 1).

The paper presents the main factors that increase economic feasibility and profitability
of seabed mining. Through a more detailed research into the role of the major economic
drivers, it will be possible to understand their impact on the development, sustainability
and future prospects of the seabed mining industry.

The present research is focused on the analysis of major economic drivers (Figure 1)
and detailed factors, which determine and generate the feasibility of seabed mining. Their
impact on the economic viability and further success of both leading enterprises and those
just planning to start sea bed mining, has been assessed.

Methods of research. This paper uses a systems approach to collecting and analyzing
information on economic drivers of seabed mining. Based on a literature review and data
analysis, a conceptual flow chart has been developed to illustrate the relationship between
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various economic drivers of seabed mining (Figure 1). The concept helps understanding
the key factors affecting economic viability and ways of enhancing the economic drivers
in the industry.

Review of economic drivers of seabed mining. Seabed mining represents a potential
opportunity to meet the growing global demand for minerals and metals. This section
provides a description of major economic drivers of the development of both prospecting
and seabed mining.

1. Resource scarcity and demand. Global demand for minerals and metals is growing
steadily, driven by key factors: rapid population growth and urbanization; development
of infrastructure and various industries; transition to environmentally friendly energy
sources, etc. At the same time, as existing deposits are exploited, they are depleted.
Seabed mining therefore opens up opportunities to develop new mineral reserves and
meet growing demand.

ECONOMIC DRIVERS
OF SEABED MINING

Resource scarcity and
demand

Cost of minerals and
market prices

Technological
advancements

Strategic
resource
independence

Job creation and
economic development

Figure 1. A classification of major economic drivers of seabed mining
Pucynok 1. YkpynHeHHas kinaccu(UKays S)KOHOMUUECKAX CTUMYJIOB JUISl Pa3BUTHS TTOIBOIHON JIOOBIIH
TIOJIE3HBIX HCKOMIaeMBIX

2. Cost of minerals and market prices. One of the main factors driving interest in
seabed mining is the presence of high concentrations of economically valuable resources
such as polymetallic nodules and cobalt-rich ferromanganese crusts. Moreover, market
prices for many minerals and metals that are mined underwater have been on a steady
upward trajectory in recent years. This is due to a number of factors, including growing
global demand, geopolitical tension affecting traditional supply chains, and developments
in technologies that require the use of specific minerals.
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3. Technological advancements. Technological advancements and cost reduction
strategies in seabed mining can significantly impact the economic viability of such
enterprises. Advanced extraction technologies, automation, data analytics and energy
efficiency measures can help reduce operating costs, improve productive capacity and
profitability [11-14].

Table 1. Clarification of factors affecting major economic drivers of seabed mining development

Tab6auna 1. YTouHeHne (pakToOpoB, BIAMAIONINX HA YKPYNHEHHbIe JKOHOMHYECKHE CTHMYJbI 1JIs
Pa3BUTHSI OIBOIHOM 100bIYH

Major economic drivers

Detailed factors

1. Resource scarcity
and demand

Depletion of the onshore mineral resource base. Annual increase in mining
extent (according to statistics, over the past 20 years the growth rate has
been almost 50%) [15, 16].

Increased demand for certain types of mineral raw materials. Growing
demand for specific minerals reflects the changing needs of modern society
and the transformative power of developing technologies.

2. Cost of minerals and
market prices

Dynamics of supply and demand. If demand for a particular mineral
exceeds available supply, prices tend to rise. When supply outstrips
demand, price acts in the opposite way.

Market conditions. Global economic cycles, investor sentiment, currency
exchange rates and geopolitical factors can influence mineral prices.
Quality of raw materials. This factor includes the chemical composition,
the content of commercial components in the ore and other geological
factors that ultimately determine the qualitative characteristics of the raw
material

3. Technological
advancements

Prospecting and resource valuation. The significance of technological
advancements in prospecting and valuation is to improve accuracy and
efficiency and reduce costs in the early stages of mining.

Extraction and production. Modern mining and processing technologies
make a significant contribution to improving efficiency, reducing costs and
minimizing environmental impact.

Data analytics and automation. Data analytics and automation have
become powerful tools for increasing operational efficiency, reducing costs
and improving decision making.

4. Strategic resource
independence

Diversification of supply sources. Countries are seeking to establish
partnerships with other resource-rich nations, fostering long-term trade
relationships and reducing dependence on a single supplier. This approach
helps reduce supply risks and improve the stability of mineral supply
chains. In addition, countries can invest in strategic stocks or reserves of
critical minerals to ensure their availability during periods of shortages or
disruptions

5. Job creation and
economic development

Direct employment in the mining sector. It involves hiring skilled and
semiskilled workers, as well as supporting personnel employed directly at
mining enterprises.

Indirect employment. Forming an economic link with other industries
(engineering firms, consulting services, research institutes, local regional
enterprises, etc.)

4. Strategic resource independence. Strategic resource independence means reducing
dependence on imported minerals due to the domestic market. Seabed mining can help
achieve strategic resource independence through access to mineral deposits within an
exclusive economic zone or territorial waters of a country. This reduces dependence on
foreign suppliers and enhances national security and economic stability.

5. Job creation and economic development. Seabed mining has the potential to
create direct and indirect employment opportunities, stimulating economic development
in coastal regions. The establishment of mining companies, support services and related
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industries can generate employment, lead to increase in income and economic growth,
benefiting local communities and contributing to wider economic development.

Results and discussion. It should be noted that understanding the major economic
drivers of seabed mining gives an idea of the potential benefits and challenges of this
developing industry.

Table 1 reveals the main detailed factors that are part of the major economic drivers
under consideration.

The analysis reflects the complex and versatile nature of the economic drivers of
seabed mining as they reflect a combination of growing demand for minerals and metals,
resource depletion, increasing costs of onshore mining, technological advancements
and other important issues. These factors collectively provide a strong drive for mining
companies to explore and exploit the potential of seabed mining as a way to develop a new
source of valuable resources.

Conclusions. Addressing resource scarcity, tracking market dynamics, introducing
technological innovation, ensuring strategic resource independence and promoting
rational mining practices, seabed mining can contribute to global resource security,
economic development and the transition to a more sustainable future. Careful planning,
stakeholder engagement and effective management are critical to mitigating potential
risks and ensuring responsible development of seabed mining projects.

Thus, the development of deposits located in the seas and oceans is not just a solution
to economic problems for mining companies or states, but a multifaceted activity of global
significance.

Seabed mining allows to solve problems associated with onshore mineral reserves
depletion and meet demand for them without exacerbating environmental degradation.

The development of seabed mining can help increase international cooperation and
diplomacy. It also has a potential to stimulate economic growth in the regions where
mining occurs since these regions benefit from job creation, infrastructure development
and increased economic activity.
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IKOHOMMYECKHE CTUMYJIbI VISl PA3BUTHSI MIOABOAHOI 100bIYH
MO0JIe3HBIX MCKOMAaeMbIX

Kupcanos A. K.!, Karpiues I1. B.!
! Cubupckuii enepanbhblii yHuBepeutet, KpacHosipek, Poccust.

Peghepam

Beeoenue. I[loosoonas 0obwviua npusnexaem 6ce 00abuUle GHUMAHUS KAK NOMEHYUATLHBIU
UCMOYHUK YEHHbIX MUHEPATI08 U MEMALIL08 OJisi YOOBLEMEOPEHUs. PACTYUe20 MUPOBO20 CHPOCA.
Obwupnvie U NPaAKMuYecKu HeusyueHHnble NOOBOOHbLE MECHIOPONCOEHUSL NOJLEIHBIX UCKONAEMbIX
npeocmaegisiiom cobol YHUKATbHYIO 803MONCHOCHb NOLYHUUML OOCHYN K YEHHbIM pPecypcam,
Komopule HeobXo0uMvl O PA3IUYHBIX OMpAciell NPOMbIUIECHHOCMU, GKII0UAs. Nepedogble
mextonoeuu. OOHAKO cmpemieHUe 2OPHOO0ObIBAIOWUX KOMIAHULL K HOOB0OHOU 000bIue
00YCI06IEHO He MONbKO HATUYUEM PECyPCO8 — IKOHOMUYECKUE CTNUMYIIbL USPAIOm Peulaouyio
POIb 8 POPMUPOBAHUL NPOYECCa PA36EOKU U OANbHEUUE20 OCBOCHUS MECIOPONCOCHUSL.

ILlenv pabomwr — 6cecmoponHee usyueHue pPA3HOOOPAZHBIX IKOHOMUYECKUX CIUMYIOS,
onpeoenanwux 1YenecoodpasHoCms NnpumMeHeHuss no08ooHol 0obviyu. Cmasumcsa 3adava
obecneuums KOMIIEKCHOE NOHUMAHUE UX GIIUSIHUSL HA OMPACITb.

Pesynomamul. Ilepeuucnensvi dKoOHOMUYECKUe CHMUMYIbL, CEA3AHHbBIE C HOOB0OHOU 000blUel
nONe3HbIX uckonaemvlx. Hanpumep, nexeamxa pecypcos u pacmywjuil Cnpoc Ha 8ajdcHeuulue
MUHepabl, KONeOaHUusi KOHBIOHKNYPbl PbIHKA U MEXHOL02UYecKue OOCMUIICEHUs, d MaKoice
603MOJCHOCb 0TI 20CYOAPCMBA He 3a6Ucemb 0N NOCMABOK Cbipbs U3 Opy2ux Cmpan u
HONYMHO €03006amb OONOTHUMENbHbIE PadoUle MeCma — SIGHbLE IKOHOMUYECKUE CIUMYIbL OJsl
PA36e0Ku U pazpadbomru NOOBOOHbIX MeCHOPONCOCHUL NOJIE3HbIX UCKONAEMbIX, 001A0AI0UUX
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HeUCNonb306aHHBIM NOMEHYUATOM 01 YOO8IEeMEOPeHUs 2100a1bHO20 cnpoca. B uccnedosanuu
npeocmasgienvl Kaxk YKpynHeHHvle IKOHOMUYecKue Cmumyvl 015 paseumus n00800HOU 000bI4l,
Max u ux 0emanusuposanHulil pazoop.

Bub1600b1. Paszeéeoxka npoexkmog noosooHoli 000bluu U uUx paspabomxa npeonrazarom Mupy
NOMEHYUATLHYIO BOZMONCHOCHL YOOBNIEMEOPEHUS PACMYIE20 MUPOBO20 CRPOCA HA MUHEPATb]
U Memannvl, OCOOEHHO HA KPUMUYECKU BANCHbIE OSNIEMEHMbl, HeoOXooumvle 015 PA3HbIX
ompacneti npomviuiaennocmu. Cnedyem ommemums, 4mo NOHUMAHUE U ONMUMUZAYUS
IKOHOMUHECKUX CIUMYIO08, CEAZAHHBIX C NOOBOOHOU 000bIYel, Upe3sblialiHO 8ANCHbI OISl 6CEX
3AUHMEPECOBAHHBIX CIMOPOH: HEOPONOTL308AMENel, NOTUMUKOG U ucciedosamenet. IIpumenss
Memoobl YCmoiueo20 paseumusl, payuOHAIbHO20 NPUPOOONONbIOBAHUSL U MENCOYHAPOOHO20
COMPYOHUUECTNEA, MONHCHO MAKCUMUSUPOBATND 8b1200bl, OOHOBPEMEHHO CHUNCAS NOMEHYUATbHbIE
9Konoeuueckue pucku. B pabome zadan eexmop nposedenusi Oyoywux pabom 8 HanpagieHuu
bonee yenybneHHo2o u3yueHus paccmMompeHHbIX IKOHOMUUECKUX CIMUMYIIO8.

Knrwouegvle cnoea: noosoonas 000vlua; IKOHOMUYECKUE CMUMYILL, Oeuyum pecypcos;
CMOUMOCb MUHEPALO8; THEXHONOSUHECKUE OOCUNCEHUS, IKOHOMUUECKOe PA3GUMUe.
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