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Abstract. The growth of unsatisfied needs and gradual decline of natural resources on the
continents will inevitably lead the mankind to the coasts of the World Ocean with its natural
potential being enormous up to the present day. That is why the author has systematized and
described the essence of its key elements: natural conditions and natural resources. Con-
sequences of the careful use of natural resources as part of the state policy are revealed.
Favorable natural conditions for the development of the maritime economy in Ukraine are
highlighted. Top-priority measures to be taken to achieve this goal are outlined. Furthermore,
there is a detailed review of the approaches and methods for the valuation of the marine natu-
ral potential, namely, the cost method, successful efforts method, rental method, rates and
norms method, and lost profit method. The paper also demonstrates the areas of their applica-
tion and limitations to their use.

Keywords: maritime economy; natural potential; natural potential structure; natural condi-
tions; natural resources; maritime country; natural potential of Ukraine; valuation of natural
potential.

Annotanusi. Poct HeyJ0BIETBOPEHHBIX TOTPEOHOCTEH 1 MOCTENIEHHOE OCKY/IEBaHUE pecyp-
COB Ha KOHTMHEHTaX HEM30€KHO MPUBEIET YEIOBEUECTBO K MOOEpekpi0 MHUPOBOTO OKeaHa
¢ ero BcE eIé OrpoMHBIM IPUPOIHBIM MoTeHIHanoM. I1o 3Toil npuyrHe cucTeMaTu3upoBa-
HBI €T0 KJIFOUEBBIC HJICMEHTHI: NMPHPOIHbIC YCIOBHUS M MPUPOTHBIC pecypchl. PackpbiTa nx
CYIIHOCTb 1 TIOCIIE/ICTBUS JUIsl CTPAH, BO3BEIINX PAYNTEIHHOE HCTIOIb30BAHUE ITPUPOTHOTO
MOTEHIMaja B PaHT TOCYAapCTBEHHON MONUTHKU. [1om4€pkHyTO Hanu4ue OIaromnpHsTHBIX
MPUPOIHBIX YCIOBUH AJIsI pa3BUTHS SKOHOMHUKH MOps B YkpanHe. Hameuensl nepoouepen-
HBIE MEpBI, KOTOPBIE JOJDKHBI OBITH IMPUHSATHI B KOHTEKCTE AOCTHXEHHs 3Toi uenu. [pu-
BEJICH JETalIbHBIN 0030p MOIX00B M METOAOB CTOMMOCTHO OIEHKH MOPCKOTO IPUPOTHOTO
MOTEHIMAJA: 3aTPATHBINA, PE3yAbTaTUBHBINA, PEHTHBIN, HA 0a3e TaKC W HOPMATHBOB, OLCHKN
YIYIIEHHOU BBITO/IbI. OTMEUEHBI 00JIaCTH UX TPUMEHEHUS, JOCTOMHCTBA U OTPaHUYCHUS HUC-
TIOJTb30BAHUSL.

KunroueBble c/10Ba: SKOHOMHKA MODS; NPHPOIHBIA MOTEHIMAN; CTPYKTypa IPHUPOIHOTO
NOTEHLMAJA; IPUPOIHBIC YCIOBUS; IPUPOIHBIC PECYPChl; MOPCKUE JEPIKABBI; MPHUPOIHBINA
MOTEHIHAT YKpauHbI; OICHKA MIPUPOTHOTO MOTCHIHAA.

AHoTauis. 3pocTaHHs HE33J0BOJICHUX MOTPEO i MOCTymoBe 3yOOXKIHHS pecypciB Ha KOH-
TUHEHTaX, HEMHHYYEe IPUBEJIE JIIOJICTBO JI0 y30epexokst CBITOBOrO okeaHy 3 HOro Bce Ie
BEJIMYE3HUM IIPUPOIHUM ITOTEHIIAIOM. 3 I[i€] MPUYMHU CHCTEMaTH30BaH1 HOro KJIIOYOBI elle-
MEHTH: IPUPOIHI YMOBH Ta MPUPOIHi pecypcr. PO3KpUTO iX CYyTHICTH 1 HACHIIKH IS KpaiH,
SIK1 3BeJIN JI0AMIINBE BUKOPUCTAHHS IPUPOHOTO MTOTEHIIIANTy 10 PaHTy Jep KaBHOT IMOJITHKH.
[linkpeciieHo HasBHICTH CHPHATIMBUX IPHPOIHUX YMOB IUISL PO3BUTKY CKOHOMIKHM MOpS B
VYkpaini. OKpecIeHO MepIIoYeproBi 3aX0au, SKi MalOTh OYyTH BXXHUTI B KOHTEKCTI TOCSTHCH-
Hs i€l meTr. HaBeeHO meTaybHUE OIS MiIXOIB 1 METO/IIB BAPTICHOT OLIIHKA MOPCHKOTO
MIPUPOITHOTO TIOTEHITIATY: BUTPATHHN, pE3yIbTaTUBHIM, PEHTHHUH, Ha 0a3i TaKC i HOPMATHBIB,
OLIIHIOBAaHHSI yITyIIeHoi BUrou. Bij3HaueHo cdepu ix 3acrocyBaHHs, IepeBark Ta 00MexeH-
HI 10210 BUKOPHCTAHHS.
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Karo4oBi cioBa: ekoHOMiKa MOpS; TIPUPOTHII MOTEHIIAT; CTPYKTYpa MPUPOIHOTO ITOTEHIlIANy; IPUPOAHI YMOBH;
MIPUPOAHI PeCypCcH; MOPCHKI AepKaBH; IPUPOTHINA MOTEHIIa YKpaTHH; OlliHKA TIPUPOTHOTO ITOTEHITIAITY.
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Components of the natural potential

If follows from everything we know about the World
Ocean that it is a vast and, most importantly, the last ex-
isting sound combination of the natural conditions and
resources that affect the economic reality and are applied
(or can be applied) in the production of material values
that serve human needs. The indivisible integrity of natu-
ral conditions and natural resources forms the content of
the notion of the natural potential of maritime economy
(Fig. 1).

The first component is natural conditions. They in-
clude physical objects and natural forces which affect the
maritime economic activity and therefore are crucial for
consideration in the process of decision making by those
involved in this activity. Favorable natural conditions
facilitate economic development; conversely, the unfa-
vorable ones hinder it. For example, the very availability
of the World Ocean creates an objective prerequisite for
the initiation of businesses which are otherwise basically
impossible: marine tourism, fishing (industrial and recre-
ational), offshore oil and gas extraction, shipbuilding and
navigation, as well as mariculture. According to the Na-
tional Oceanic and Atmospheric Administration (USA),
the latter has maintained an annual growth rate of 5.8%
since 2005, making it the world’s fastest growing sector
of food industry [1]. However, there are countries that
have no sea coasts (for instance, Serbia, Slovakia, and
many more).

At the same time, we should do justice to the ingenu-
ity of the governments of some landlocked states. Say,

Mongolia has been a newsmaker for a while. Less than
two years ago, a liquefied gas carrier under the Mon-
golian flag was reported to arrive at the port of Kerch,
disregarding the US and EU sanctions. As it turned out,
the country of seeming cattle breeders established an
international maritime register in 2003 and welcomed
ships owners, who presently make up a list of 2500 and
counting. The entrepreneurs find the annual contribution
of 100-3000 dollars more than attractive [2].

It is noteworthy that the long coastline relatively
reduces the price of imports and exports, as it moder-
ates the share of marketing logistics in the cost of goods.
There are numerous examples of a skillful use of this
obvious advantage all over the world, particularly, in the
European Union.

Namely, Hamburg, one of the EU’s most famous
cities that is located in the northern Germany, faithfully
preserves and intensively develops the time-honoured
maritime traditions that shape its identity and consti-
tute the foundation of the local community’s well-being.
The port is a powerful driving force and the center of
attraction of its revenues. And it cannot be any other
way, since almost half of the Germany’s exported and
imported goods pass through the port. Yet, the business
activity is not limited to this option. German developers
of ocean and offshore equipment, seafarers, fishermen,
and shipbuilders have faced the consequences of the ag-
gravated competition in the world market: Japan, South
Korea and China have taken a major share in shipyard
backlogs of orders. Not that long ago, there was no doubt

| Natural potential of maritime economy

| Natural conditions of the World Ocean }-J—‘ Natural resources of the World Ocean |

| Climate | | Ocean floor relief

Ecological situation |

| Depth of the occurrence of economic resources | |

Coastline length |

Fig. 1. Natural potential structure
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that German specialists occupied a superior position in
the segment of cruise liners, large luxury yachts, Ro-Ro
ferries', container, product, gas, and chemical carriers,
patrol, search, and research vessels, and tugs. However,
they do not lose their typical self-control. Strengthening
their positions in the well-developed segments of the
market, Germans have found new niches in the produc-
tion of offshore wind farms, environmental response ves-
sels and production platforms, offering services for their
repair and modernization as well.

The economy of Norway is closely related to the sea
as well. Not surprisingly, the major type of cargo trans-
port in this Scandinavian country is its vessels. More
than 90% of the merchant fleet’s tonnage is engaged
in international transportation. Large gas deposits have
been explored and are being developed in the North,
Norwegian and Barents Seas. In the structure of exports,
a substantial share is made up of shipyard products, oil
extracted on the continental shelf, oil products, fish, and
fish delicacies.

Maritime economy has long become a powerful en-
gine for the development of the People’s Republic of
China. Coastal provinces, home to 40% of the country’s
population, occupy 14% of its territory. Numerous enter-
prises engaged in maritime economic activities employ
36 million people (34.2 million in 2011 [3]). The value of
goods produced in 2016 exceeds 0.4 trillion U.S. dollars,
which is 60% of the regional gross domestic product [4].

China possesses a huge sea transportation potential:
two dozen ports equipped with advanced technology an-
nually process 100 million tons of cargo; 90% of foreign
trade is sea-based. Yet, there are new frontiers ahead. As
reported by the Deputy Head of the PRC’s State Oceanic
Administration (now that is a scale!), the government
plans to create 10-20 exemplary maritime economy de-
velopment zones by 2020 [5].

In our opinion, even the above is enough to draw
a conclusion that one has plenty of profit opportunities
when it comes to sea access; if not, more examples can
be provided from the maritime economic activity of Ja-
pan, Australia, the UK, South Korea, the Netherlands,
and Vietnam. The latter is only a small Southeast Asian
country, but it managed to rank fifth in the world by the
gross tonnage of constructed ships, leaving even the Rus-
sian Federation behind. With that fact in mind, it sounds
peculiar that hundreds of Vietnamese specialists were

'The ferries are mainly intended for the transportation of
wheeled vehicles capable of rolling onto and off the board
along a loading ramp (in particular, cars and trucks, train cars,
trailers, semi-trailers, special equipment). Surely, passengers
are also allowed on board. This is quite convenient for the
archipelago residents who need to travel to the continent or
neighboring islands on business or personal matters.
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working for the former Kherson Shipbuilding Produc-
tion Association not a long time ago; the experience they
had accumulated turned out to be quite useful.

The factors that set up favorable natural conditions
for the development of maritime economy in Ukraine
include its extremely advantageous geographical loca-
tion, sea border length, and water body area. There are
about 100000 km2 of the Azov-Black Sea basin under
the state’s jurisdiction, of which 27000 km2 are internal
waters. The economic activity conducted there makes a
significant contribution to the economy of Ukraine. In
the meantime, the territorial waters accommodate trunk
lines connecting domestic and foreign commodity pro-
ducers to world markets, since each line is a part of the
global transport system.

The exclusive economic zone covers 72648 km?. The
Black and Azov Sea coast line is diverse and extensive;
it stretches across 2782 km. By this indicator, Ukraine is
inferior to the United States, China, and France, while
outdoing Germany, Poland, and even more so the Neth-
erlands (see Table 1).

Table 1. Coastline length (CLL) of some countries, km [6]

s | 2| = | B
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> o iy s | & | g

© z

CLL 19924 | 14500 | 4668 | 2389 | 491 451

Thus, it is fair to claim that “size does not matter”;
it is reasonable judgement, knowledge, skills, and the
aspiration to do good (instead of tirelessly complain-
ing about issues and “catastrophes™) that are truly im-
portant. Besides, there is a direct interrelation between
the development of maritime economy and the country’s
well-being.

The second component of the natural potential of
maritime economy is the natural resources of marine
areas [7]. These are the physical objects and forces of
nature which are involved in the material production
and service provision at a given level of technological
development. The cumulative productivity of natural
resources is rendered through their use value in mon-
etary or physical units of measurement (tons, cubic
meters).

The great legacy of today’s and future generations
of Ukrainians is the abundance and biological diversity
of the Black and Azov Seas. Their ecosystems are still
characterized with a remarkable diversity of species, in-
cluding commercial fish, invertebrates and algae. This is
why maintenance of their well-being at a proper level
and rational management of marine resources not only
affect the residents of coastal areas (the Odessa, Myko-
laiv, Kherson, Zaporizhzhia, and Donetsk regions, the
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Autonomous Republic of Crimea), but have also ac-
quired a truly national scale?.

Such a context makes a case for the relevancy of
technical retrofitting of fish processing enterprises,
which would be able to compete with numerous foreign
fish product suppliers in the domestic market and then
challenge them in international markets. For this to hap-
pen, it is crucial to focus on improving the product qual-
ity, making the product range more diverse, and increas-
ing the production output. By the way, this is a problem
to be shared by business and the state, which is bound
to create favorable tax and credit conditions in order to
encourage and increase respective investment.

Ukraine cannot apparently do without its own fishing
fleet, and a balanced policy in this regard should include
several aspects.

First, the fishing vessels in service (and they have
been for a long time) are to be repaired and upgraded.
These operations can be provided by the Yuzhnaya Ship-
repairing Company, which is located in Mykolaiv. It has
its own workshops, a machine park, advanced high-ca-
pacity and high-precision lifting and handling, plasma
cutting, and welding equipment, test benches, as well as
a large depository of shipboard equipment.

There is plenty of work for this company and the like,
and it would take years to get through. According to the
State Agency for Fisheries, the official Vessel Register of
Ukraine as of the end of 2016 contains 5035 small-sized
fishing vessels (6-12 m), of which 2063 are in the Azov
and Black Seas, 110 low-tonnage vessels (12-45 m), and
236 large-tonnage fishing vessels (more than 45 m) [9].

The second aspect is the construction of new ves-
sels, including high-speed watercrafts (boats and jet skis)
for the fishery protection police. Here, public-private
partnership could be quite useful, since shipyards have
not received a single construction order since Ukraine
became independent. Our fishermen have been short of
money, and public officers at all levels settle for the fish
ordered in restaurants.

There is a fine line between natural conditions and
natural resources. At a closer look, seas and oceans are
the condition for maritime transportation of goods and
passengers and construction of offshore hydropower fa-
cilities. At the same time, seawater is the object of desali-
nation for domestic, agricultural and industrial applica-
tions; it is also processed to extract dissolved minerals.
For this reason, let us agree on mainly using the notion
of “resources” in the further discussion.

2Given the stable reproduction and rational use of fish stocks in
the Azov and Black Seas, it is possible to bring the annual fish
and seafood capture in these bodies of water to 160000 tons
[8, p. 99].
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Characteristics of the elements of the natural resource
potential are presented in appropriate cadastres, which
are systematized records of economic, ecological, orga-
nizational and technical information. Collectively, they
describe the quantity and quality of natural resources,
as well as the types of their users. For example, the state
water cadastre [10] contains information on the surface,
underground, inland sea waters and the territorial sea, on
the scope, condition, quality and use of the waters (water
bodies), on water users, and on waterworks facilities. The
latter provide for surface and ground water regulation and
accumulation, collection and transportation, purification
and use, as well as sewage treatment and discharge.

From time to time, the cadastres are updated, with in-
formation being added or defined more accurately based
on the results of operation of the system developed for
observation of a particular natural object. Table 2 sheds
light on the cadastres which have been developed and are
implemented in Ukraine.

Economic valuation of the natural potential

In the context of the country’s resurgence, creation
of new jobs in coastal areas and improvement of people’s
well-being, the natural potential of maritime economy
may and will remain an undeveloped opportunity and
a futile expectation if left without meaningful attention
and reasonable care. They should be manifested at sev-
eral levels:

1) establishment of the institutional regulation mech-
anisms that would streamline the activities of the Cabinet
of Ministers, other executive bodies of nationwide and
local authority, as well as business entities, encouraging
social responsibility of the latter;

2) comprehensive planning, which encompasses
the ecological, economic and social aspects of maritime
economic activities and provides for implementation of
business projects and processes that increase the wealth
of the state and its citizens while preserving ecosystems;

3) intensification and enhancement of the effective-
ness of fundamental and applied scientific research,
implementation of the findings and recommendations
in maritime economic technology, organization of pro-
duction, transport infrastructure, and decision making,
including that related to public support for innovation;

4) involvement of competent representatives and
stakeholder groups of the civil society in the discussion
on important issues of the revival of maritime economy.

Each level cannot do without economic valuation
of the natural potential. It is basically the qualitative
and quantitative description of natural conditions and
resources which renders their value [12], significance,
and utility for public entities (individuals, groups of in-
dividuals, local communities, whole country). Economic
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Table 2. State cadastres of Ukraine

Name Laws and regulations that govern the cadastre
The Land Code of Ukraine, the Law of Ukraine “On the State Land Cadastre”, the Resolution of the Cabinet of
Land Ministers of Ukraine “On Approval of the Procedure for Maintaining the State Land Cadastre”, the Order of the
cadastre Ministry of Agrarian Policy and Food of Ukraine “On Approval of the Procedure for Administering the State
Land Cadastre”
The Forest Code of Ukraine, the Resolution of the Cabinet of Ministers of Ukraine “On Approval of the Proce-
Forest dure for Maintaining the State Forest Cadastre and Forest Inventory”, the Order of the State Forestry Commit-
cadastre tee of Ukraine “On Approval of the Instruction on the Procedure for Maintaining the State Forest Cadastre and
Primary Forest Inventory”

Fauna cadastre. Cadastre of the territories and objects of the nature reserve fund. Cadastre of medical resources. Flora cadastre.

Cadastre of the natural resort areas. Cadastre of mineral deposits and manifestations.

Water
cadastre

The Water Code of Ukraine, the Resolution of the Cabinet of Ministers of Ukraine “On Approval of the Proce-
dure for Maintaining the State Water Cadastre” [11]

valuation has several functions: accounting, compara-
tive, and motivational.

The first function, accounting, provides a quantita-
tive and qualitative description of the natural resources
that are part of the national wealth of any country. To-
gether with the accumulated production, non-production
and human capital, the natural potential defines the pros-
pects for the country’s economy. Yet, it should be kept in
mind that economic growth (indicated by gross national
product, gross domestic product, and its share per capita)
often entails environmental degradation [13]. In turn, im-
plementation of the accounting function paves the way
for controlling the gains and losses of natural conditions
and resources, identifying the relationship between the
intensity of maritime economic activities and the pres-
sure they exert on the natural capital.

As shown by the analysis, there are two types of ac-
counting estimates that have been put into practice. The
first type is estimation of physical volumes, areas, and
dimensions (water areas, mineral reserves, or marine
habitats). The second is monetary estimation of the cur-
rent and projected ecosystem services®. There are several
groups of ecosystem services:

provision services. In this case, these regard the re-
sources produced from the World Ocean (fish, mollusks,
seaweed, and minerals) and the conditions used to obtain
certain goods (for example, conversion of current and
tidal energy into electricity). All of them have an appro-
priate market price, and their reserves can be more or less
accurately estimated.

regulatory services. These are responsible for the fix-
ation of atmospheric carbon dioxide, oxygen generation,
creation of biota-friendly habitats (for example, coral
reefs and mangrove forests), natural processing and neu-
tralization of biological waste, ocean currents affecting
the weather.

°Tt is about the benefits people receive when using nature’s
gifts.
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socio-cultural (intangible) services. These are pro-
vided to people observing the ocean’s greatness and
beauty, acquiring new knowledge through ocean re-
search, or taking care of their health in the coastal rec-
reational zones.

auxiliary (supporting) services. These cover ev-
erything enabling provision of the services mentioned
above, ultimately, the primary productivity of the World
Ocean (formation of biomass by phytoplankton through
photosynthesis).

Experts estimate the annual total cost of the services
rendered by marine and coastal ecosystems at 29.5 tril-
lion dollars [14], which is one and a half times higher
than the gross national product of the United States in
2017 (19.3 trillion dollars) [15].

The second function of economic valuation of the
natural potential of the World Ocean is comparison of
the results of the economic activity involving the use of
components of the natural potential. It serves as a basis
for choosing the best possible scenario of feasible appli-
cation of the conditions and resources within a particular
region or enterprise location. Like in the previous case,
two groups of indicators are implemented.

Natural indicators render the volume of the compo-
nents of the natural potential and describe their proper-
ties (tidal power of the ocean, speed of ocean currents,
calorific value of the fuel, breeding performance of cer-
tain species of commercial fish, etc.).

Cost indicators develop under the influence of quan-
titative and (especially) qualitative parameters of marine
conditions and resources. They supplement the system of
economic estimates with a natural resource component.

The practice of valuation also includes scoring. For
instance, the quality of deposits is evaluated with the
help of special scales; the highest score of 100 points is
assigned to the reference deposit for a particular mineral.

The third function of economic valuation of the natu-
ral potential is motivational. On the one hand, it forms
the basis of compensation for the losses which the us-
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ers knowingly or unconsciously inflict on the nature with
their activities. On the other hand, it prevents destructive
behavior through raising people’s awareness of the ines-
capable punishment for unlawful conduct.

Implementation of these functions of economic valu-
ation of the natural potential of the World Ocean pro-
motes solution of the following problems [16]:

estimation of the cost of natural resources and condi-
tions with the purpose of optimizing the parameters of
their use;

calculation of the effectiveness of capital investment
in maritime economic activities and the losses stemming
from irrational and fragmentary use of the natural po-
tential;

indication of the natural potential in the structure of
the national wealth;

calculation of the amount of compensation payments
necessitated by the withdrawal or repurposing of natural
resources;

calculation of the amount of rent payments for the
use of natural resources and their collateral value, in-
cluding the instances when an enterprise turns to loaning
from financial institutions;

management of the use of the natural potential with
the purpose of its preservation for future generations. In
this context, especially noteworthy are the efforts be-
ing made by the international community to coordinate
the environmental-economic accounting of natural re-
sources, particularly water. The report “System of Envi-
ronmental-Economic Accounting for Water Resources”
compiled by The Statistics Division of the United Na-
tions Department of Economic and Social Affairs high-
lights the following:

“Only by integrating information on the economy,
hydrology, other natural resources and social aspects
can integrated policies be designed in an informed and
integrated manner. Policymakers effecting decisions on
water need to be aware of the likely consequences of
their decisions for the economy. Those determining the
development of industries making extensive use of water
resources, either as inputs in the production process or as
sinks for the discharge of wastewater, need to be aware
of the long-term consequences of their policies on water
resources and the environment in general. [17].”
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The economic theory offers several approaches to
valuation of the natural potential [18, 19, 20]. They are
systematized in Fig. 2 and rendered in detail further in
the article.

The cost method. Natural resources are valuated
through calculating the costs of implementing the state
policy on maritime economic activity, as well as projects
and programs aimed at:

developing and maintaining natural resource man-
agement sites and objects in a state when they can pro-
vide ecosystem services;

reproducing natural goods (for instance, rare and en-
dangered marine animals or plants) when they become
extinct or degraded.

Within this framework, the unit value of the natural
resource (Bnp) is calculated as follows:

B1p = BO*Q : Onp’ (1)

7

where B, . is the expenses for the development and sub-
sequent exploitation of the resource, UAH; 0, is the
volume of the resource that has been developed, tons,
m?, kg.

Now, all that remains is to choose the method for
calculating the B, , indicator. For instance, it can be done
with the use of the reduced costs formula:

B,,=C+IxK, 2)

where C is the current expenses for the development and
exploitation of the natural resource, UAH; I stands for
the sum of investments aimed at the development of the
natural resource, UAH; Ke is the coefficient of invest-
ment efficiency. it is a quantity reciprocal to the return
payback period (T). If T=5 years, K =1:5=0.2.

With regard to minerals, the investments will be re-
quired to solve the following problems: exploration of
deposits, estimation of the amount of resources that it
contains, preparation and introduction of the resources
to economic activities, provision of environmental safety
during extraction, development of an appropriate pro-
duction infrastructure (capacities for the enrichment
of primary raw materials and accumulation of transfer
quantities, sanitary conditions for personnel).

In order to ensure the comparability of economic esti-
mates, the indicator of the reduced final expenses (B', ,)

| Name of the method |

| Cost Method | |

Successful Efforts Method |

| Rental Method |

| Rates and Norms Method |

| Lost Prmlit Method |

Fig. 2. Methods of economic valuation of the natural potential
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is calculated using the following formula with account
for the forwarding costs associated with the resource de-
livery to the location of its end use.

B, ,=(C+IxK)+B, 3)

where B is the expenses for the resource transportation
to the location of its end use, UAH.

Aggravation of environmental problems worldwide
and in particular countries obliges to make efforts for
the artificial reproduction of natural objects, principally
those inhabited by rare and endangered plant and animal
species and specially protected areas. Here, the need to
estimate the expenses arises once again. The procedure
is as follows.

First, one determines the natural level of renewable
(for example, fish populations in the Black Sea) and non-
renewable (underwater sand deposits at the bottom of
coastal waters) resources. This level is regarded as the
reference one. Any economic activity will be accompa-
nied by restoration of renewable resources to the previ-
ous (reference) quantity, and non-renewable resources
in a new quality (compensation without deterioration of
the environment). An example of the latter is underwa-
ter sand mining by pumping sand-water slurry instead of
employing dredges, which destroys the habitat of many
species.

Afterwards, one calculates the resource cost as the
sum of expenses for its restoration.

Below is the formula for estimating the expenses of
restoration of an endangered species (C,) [21, p. 82]:

Cr:(Bn+Ha+OC)XT><(1+Hn)X(’—I¢:’—In), 4

where B is the current expenses for livestock breed-
ing, UAH; H_is the fixed assets depreciation rate, UAH/
UAH; O, is the cost of the fixed assets being used, UAH;
T is the time required for the livestock to reach its produc-
tive condition®, years; H_is the rate of return on invested
capital, %; 4,4 are respectively the actual and thresh-
old headcount of a species, pcs animals. The threshold
headcount is the number of individuals that, having been
reached, gives grounds to acknowledge that the species
is no longer endangered within a certain range.

There are several cost methods which are referred to
as indirect. Next, let us discuss them in detail.

The travel cost method is used to calculate the ex-
penses for visiting a natural object (recreation and health
care facilities, each of them being associated with an ap-
propriate quality of the environment). It has been applied
for the determination of recreational values of the natural

4The commaodity status is the (state) standard setting the fat-
ness, state of health and appearance of the animals fit to be
involved in economic activities
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potential. The essence of this method resides in estima-
tion of the costs of visiting a resort region (say, the Dead
or Azov Sea), city (Antalya, Hurghada, Lloret de Mar),
or even individual zones of a particular natural landscape
with a specific purpose (fishing, swimming, diving, water
rides, boating, watching dolphins, sharks, whales, etc.).
One just has to learn where the visitors come from (for
example, using a questionnaire) and employ statistical
methods to build a demand curve for the natural object®.
It will reveal the price the visitors are willing to pay:

Hn: (TH Xllr) +H5+U.VW )

where T, is the time spent in the hotel, days; ], is the
price of staying in the hotel for one day, UAH; 1], is the
price of a two-way ticket, UAH; 1], is the price of ser-
vices and products purchased at the resort, UAH.

The estimated result would indicate whether invest-
ments in the development of a certain area are attractive
for business. If vacationers have paid a lot of money for
the flight, accommodation, and a chance to observe the
magnificent landscapes, they are unlikely to scrimp on
restaurants, nightclubs, amusement parks and so on. This
is the reason why such outlets pop up like mushrooms af-
ter a spring rain. The popularity of the recreational zone
is growing along with its cost.

Another indirect cost method is the hedonic® pricing
method. Ecosystem services are valuated on the basis of
the analysis of residential property (apartments, houses)
prices or rental rates in a particular recreational zone. It
is a common knowledge that price (LIH) is a function of
several factors (variables):

0, =18y A Py E), ©)

where S, is the variable of property area; /7, is the vari-
able of property accessibility (distance from the airport,
railway station, public transport stops, as well as open,
underground, multi-storey parking lots); P,, is the vari-
able of the district where the property is located; £, is the
environmental and emotional variable of the property. It
can be a window / balcony view of a meditative seashore
or a noisy motorway with heavy traffic, clean or polluted
air, immediate proximity to the beach or a forced neces-
sity to go there on foot, by taxi or by public transport, as
well as the qualitative state of the shore.

SWhen several types of recreational activities become the re-
search object, individual demand functions and, accordingly,
recreational values are established for each of them

°Hedonism is a school of thought that argues that pleasure and
happiness (in contrast to pain and suffering) are the primary
or most important intrinsic goods and the aim of human life.
Hedonists insist that one should strive for pleasures, not post-
poning them for the future.
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The advantage of the hedonic pricing method is that
its users deal with the data on actual transactions con-
cluded in the real estate market, although it might be dif-
ficult to get access to the necessary bits of information.

In all its forms, the approach under consideration is
quite simple methodologically, apparent and comprehen-
sible. Yet, there is a single substantial drawback. A natu-
ral resource with a location that is relatively more conve-
nient to develop has a lower result of valuation even if its
quality is rather high. This discrepancy can be illustrated
by the example of oil and gas fields. Subject to treatment
via the cost method, those that are closer to the sea sur-
face appear to have a lower value than those located deep
under the seafloor.

The Successful Efforts Method. Its proponents be-
lieve that value is ascribed only to those resources the
use of which brings profit. Several types of this method
are distinguished.

According to the first type, the value of the object
of natural resource management is determined either by
the gross extraction (capture) output obtained through
the resource processing (selling), or by the cost of the
reserves proven with geological exploration (research or
industrial capture):

A, =Z"ljzzr, x 1, (7
where /],.is annual sales revenue by extracted (captures)
marine resources or the cost of mineral deposits, UAH;
ﬂri is the annual extraction (capture) output of the i-th
marine resource or the amount of mineral deposits,
tons, m*; 1] is the market unit price of the i-th marine
resource or mineral, UAH; n is the number of types (spe-
cies) of extracted (captured) resources or explored m
inerals.

According to the second type of this method, the
gross sales revenue is reduced by the amount of gross
expenses. A positive result (the revenue being higher
than the expenses) indicates profit. It is noteworthy that
price fluctuations in world markets lead to a change in
the resource cost as well. Let us consider the crude oil
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prices as an example (Fig. 3).
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Thus, crude oil was four times cheaper in 2000 than
in 2011. The landslide of prices in 2016 forced oil com-
panies around the world to turn off investments in geo-
logical exploration and freeze projects, since oil produc-
tion ceased to be cost-effective. As shown by numerous
observations, such surges and recessions have a cyclical
nature.

Valuation of natural resources (mainly biological)
based on the rates (norms) accounts for the compensa-
tion for losses, harm, damage associated with violation
of the natural resource management conditions, illegal
resource withdrawal from the ecosystem, violation of
environmental regulations, reduction in the number of
stocks due to deterioration of the conditions of their life
and reproduction. It is applied in order to estimate the
amount of appropriate penalties.

Let us illustrate this method with estimation of the
losses sustained by a fishery as a result of infringement
of the rules of fishing and protection of aquatic living
resources [23]. The estimation is performed if juridical
and natural persons (entrepreneurs), including foreign-
ers, cause damage to the Ukrainian maritime economy
through the illegal capture or elimination of the stocks of
aquatic living resources in the territorial, inland waters,
on the continental shelf and in the exclusive (marine)
economic zone of Ukraine.

Alas, the need for the estimation of losses is increas-
ing because of a recently growing number of law viola-
tors and their ever advancing technical equipment. The
latter includes night vision and satellite communication
devices, sea navigators, echo sounders, electric fishing
rods and the like. Annually, 10000 kilometers of illegally
installed fishing nets get removed in the Azov Sea. Using
this thieves’ tool, wrongdoers capture as much fish in the
course of the year as all fishing enterprises do, which is
about 200000 tons [24].

The estimation follows the procedure shown in
Fig. 4. Surveys, studies, laboratory analyses and exami-
nations that accompany the administrative investigation
of the deaths of aquatic bioresources and pollution of
their habitat all serve as the input data sources; so are the
ongoing monitoring and environmental control conduct-

99.03

52.35 53.33

Years

2000 2005 2011 2013

Fig. 3. Price of Brent crude oil, USD per barrel [22]

2014 2015 2016 2017
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of the stocks of aquatic living resources

Stages of estimation of the losses resulting from illegal capture or elimination

Stage 3

Stage 2

Stage 1

Calculation of the losses caused to a fishery by deterioration
of the habitat and reproduction conditions of the species

Calculation of the losses
caused by the loss of offspring

Calculation
of direct losses
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living resources aquatic plants except for aquatic plants

Fig. 4. Procedure of estimation of the damages sustained by maritime economy

ed by scientists and employees of relevant government
agencies. Further on, let us discuss the methodological
foundations of the procedure.
Thus, the first stage is calculation of direct losses.
1.1. For fish, aquatic invertebrates and sedentary
aquatic living resources (except for aquatic plants) (V,'):

IYJ><MC><K1+3I.><MC><K2) ®)

Vi=C, x(IT,x M, x
100 100
where C_is the price of goods produced by a single ani-
mal of an average commercial size, which follows the
retail market prices of the region at the time of calcula-
tion of the damages incurred, UAH;
II_is the number of mature animal individuals which
died because of an unlawful act or were illegally cap-
tured from the water body, pcs;
M_is the average weight of a mature animal individual, kg;
11 is the number of dead larvae, pcs;
K, is the coefficient of commercial return from larvae’, %;
3, is the number of dead fish eggs, pcs;
K, is the coefficient of commercial return® from fish eggs, %.
In 2017, law enforcement officers of the Kinburn
Spit detained an organized group of poachers with 42000
crabs and shrimp worth more than 5 million hryvnias. In-

Tt is calculated as the ratio of the number of fish in the com-
mercial age to the number of fish at the initial stages of devel-
opment (fish eggs, larvae, juveniles).

81t is identical to the coefficient of commercial return from lar-
vae but taking into account fish eggs only.

stead of paying for a full package of permits, the poach-
ers preferred to engage in illegal fishing [25].
1.2. For marine mammals (3,)):

32] = 3,»1 x C'n’ (9)

where 3 is the number of dead of illegally captured
mammals, pcs.

The criminal activities of poachers are particularly
harmful for the Black Sea dolphins. Some of these gull-
ible creatures get entangled in fishing nets, while some
are killed by the propellers of high-speed boat motors
used by the law breakers to take the sea.

1.3. For aquatic plants ( 3,):

(10)

where 3, is the total weight of dead or illegally harvested
plants, kg.

The next stage is calculation of the losses caused by
the loss of offspring.

2.1. For fish, aquatic invertebrates and sedentary
aquatic living resources, the losses (3) are estimated as
follows:

3/=3 xB,

3. x I, x K,y xM_x O x K,
Al r o XA R
10000

3

where 3 _is the number of mature animal individuals
killed or illegally captured in a water body, pcs;

11, is the average fecundity, pcs eggs (larvae);

K, o is the coefficient of commercial return from fish eggs
(larvae), %;

M _is the average weight of a mature animal individual, kg;
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/1 is the proportion of females in the herd (based on ob-
servations), %;
K is the spawning frequency, times.

2.2. For marine mammals (3):

32=K xII x K, xB, (12)

where K is the number of killed or illegally captured fe-
males, pcs;

I1_is the average fecundity of females, pcs offspring;

K, is the number of times a female of this species gives
birth throughout her mature life;

B, is the price of goods produced by a single mammal
of an average commercial size, which follows the retail
market prices of the region at the time of calculation of
the damages incurred, UAH;

As follows from Fig. 4, the third stage is calculation
of the losses caused to a fishery by deterioration of the
habitat and reproduction conditions of the species (de-
struction of the spawning and overwintering locations).

3.1. For fish, aquatic invertebrates and sedentary
aquatic living resources and aquatic plants (3):

3}=S, (II,<1II, )xB, (13)

where S is the area affected by adverse factors, ha; 77,
11, is the productivity of this site with regards to a par-
ticular species, before and after the onset of the adverse
factor, respectively (kg/ha). If this site is of industrial im-
portance, the productivity is calculated by dividing the
captured amount of fish, invertebrates, sedentary aquatic
living resources, and aquatic plants by the area of the
site.

3.2. For marine mammals 3.

where is the number of animal individuals before
and after the onset of adverse factors, respectively, pcs;
is the average fecundity of females, pcs offspring; is the
proportion of females in the herd, %.

B, xIT, x Km x (K] — Kj) %

Y
<, (14
100 (14)

3 =B, x (K - KJ)+

where K, K is the number of animal individuals before
and after the onset of adverse factors, respectively, pcs;
II_is the average fecundity of females, pcs offspring;
Y is the proportion of females in the herd, %.

The essence of the rental method is quite transpar-
ent: anyone who has set out to valuate natural resources
must determine the amount of the differential rent re-
ceived by their owners. In publication [26], we consid-
ered the topic of rent extensively. It is the price (charge or
fee) paid for the right of productive use of limited natural
resources.

Under such circumstances, there are several rent-
forming factors. First, it is a continuously growing de-
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mand for marine natural resources, which is reflected in
the level of their purchase by consumers. Second, it is
the difference in the quality of marine natural resources.
Other conditions (competence of the personnel, capacity
of the production equipment, sophistication of the tech-
nologies applied) being equal, the resources of a higher
quality allow achieving better economic results (income,
profit) than the depleted resources. Finally, the third
factor is location and logistics. For example, oil fields
developed on the sea shelf and in the open sea are at a
different distance from refining facilities, let alone the ar-
eas of consumption of oil products. Even if the quality is
identical, extracting companies will receive differential
rent in the first case only.

Apparently, individual production costs depend on
the specific features of a particular kind of natural raw
materials. Meanwhile, the value proposition and price of
the products manufactured from these materials are the
same. Under these circumstances, the actual amount of
labor invested in products and services becomes prob-
lematic for the producer, who is forced to extract re-
sources at the highest individual costs’. The latter are
referred to as marginal costs.

It is the marginal costs that regulate the market price
of goods at a balanced supply and demand. However, this
is not always a case. For instance, when the production
output is much higher than the level of demand, socially
necessary (regulatory) costs, which determine the market
price of goods, can be reduced to the level of individual
costs in the areas located in acceptable and even most
favorable natural conditions.

The annual amount of rent for the use of natural re-
sources is estimated as the difference between the mar-
ginal and individual production costs (Pp):

P,=3 0, % (B, ~BL), (15)

i=1

where Oni is the production output for the product man-
ufactured with the use of a particular natural resource,
measured in appropriate units (tons, m?);
B;, is the marginal costs of manufacturing a product unit
with the use of a particular natural resource, UAH;
By is the individual costs of manufacturing a product
unit with the use of a particular natural resource, UAH;
n is the quantity of products manufactured with the use
of a particular natural resource.

If the amount of annual rent is known, one can esti-
mate the value of the natural resource (/7P ) according to
the following formula:

At best, the producer has to settle for a minimum profit. Now
it becomes clear why capitalists tend to place their orders in the
countries with a miserly cost of labor.
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(16)

where I7 is the current bank interest rate, %
For instance, if P,=10000 UAH and /7= 10 %, then
the following is true:

TP, = 10000 : % = 10000 : 0,1 = 100000, UAH

In this case, the value of the natural resource
is definitely associated with the monetary capital
(100000 UAH). Being kept in a deposit account at
a commercial bank at 10% per annum, the capital
brings an annual income equal to the amount of rent
(10000 UAH).

To replenish the state’s national wealth with the val-
ue of a natural resource, this value should be estimated

for the entire period of use of the resource :

1 1
+ >+
1+5, (+5,)

P =P, ( ), (17)

+ —
(1+5,)

Table 3. The world’s largest marine reserves'® [27]
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where t is the period of use of the natural resources,
years; b, is the current bank interest rate, which serves
as a discount factor in this case.

It should be recognized that numerous interpreta-
tions of the rent theory are extremely diverse, and the
rent calculation methods applicable to marine resources
are still a subject matter for scholarly disputes. For this
reason, one may face certain problems when implement-
ing the rental valuation of natural resources in practice.

The Lost Profit Method. Sometimes, none of the var-
ious business strategies for the use of particular resources
of the World Ocean happens to come to life. Hence, the
potential users have nothing else to do but estimate the in-
come which has not been received. It may include the loss-
es from the withdrawal of marine protected areas (marine
reserves) from the sphere of economic activity. The largest
reserves are listed in Table 3. The lost profit comprises the
products that have not been realized (fish, seaweed, miner-
als), as well as other income lost (proceedings from selling

coral reef fragments or providing excursion diving).

- Year Square, thsd km? .
Country/location Name Type of establishment | Total Sea area in
particular
Republic of Kiribati Phoenix Islands Protected area 2006 410.5 410.5
Australia Great Barrier Reef Marine park 1979 344.4 344.4
USA Papahanaumokuakaa | Marine national monument 2000 341.4 341.4
&Zﬂ;gnlvsvlﬁéz %t;:)Northern Mariana Trenches | Marine national monument 2009 246.6 246.6
USA Pacific Islands Marine national monument 2009 225.0 225.0
Australia Macquarie Island Marine park 1999 162.0 162.0
The Galapagos Islands (Ecuador) Galapagos Marine conservation areas 1996 133.0 133.0
Greenland (Denmark) Greenland National park 1974 972.0 110.6
Colombia Seaflower Marine protected area 2005 65.1 65.0
Australian Antarctic Territories M c;oe:a:mg?a nds Marine conservation areas 2002 64.6 64.2
Total - - - 2964.6 | 2103.1

1In total, there are about 5000 marine reserves in the world. Together they cover an area of about 2.85 million km?, which is 0.8 %

of the World Ocean.

CONCLUSIONS. 1. Ukraine is de facto a maritime
state. Unfortunately, its officials and businessmen do not
always demonstrate the ability to rationally employ the
natural conditions at their disposal. The situation is not
that hopeless, especially taking into account the consci-
entiousness of the citizens of large and small countries
who care about preserving their state’s maritime identity.
To say the least, it would be nice to follow their example.

2. Economic valuation of the natural potential is of
particular importance at a time when humanity has come
close to large-scale activities aimed at development of
the World Ocean. It is accompanied by interference in

the environment, which entails almost inevitable losses
of a part of natural resources and a local deterioration of
the human range. Therefore, the valuation is not an un-
conditional criterion in making final decisions on certain
projects. They should also be substantiated with consid-
erations of rational natural resource management.

3. The maritime economic activity should be geoeco-
logically balanced. It should combine reasonable con-
sumption, careful protection, and cautious reproduction
of biological, energy, recreational and other resources
of the World Ocean. To recap, geoecology is a scientific
discipline that studies the interaction of a person with the
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environment, in the area of his/her dwelling and living
in a geographical environment. Only under these condi-
tions it is possible to reach a mutually beneficial co-evo-
lution with the nature, when a person not only actively
interferes with the biosphere, adapting it to their restless
needs, but is itself transformed with account for the na-
ture’s requirements.

4. Interpretation of the economic value of marine
resources substantially depends on their availability on
land, while their extraction appears appropriate if the fol-
lowing condition is satisfied:

7 yis
B™ < M

where B|" is the costs of production for the specified
goods at sea, UAH; B is the costs of production for
the specified goods on land, UAH.
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However, with the growing shortage of essential raw
materials on land, their industrial development beyond
the coastline may prove expedient at relatively high costs
as well. Even if the development of some resources is not
currently economically feasible, the situation is likely to
change over time.

5. Each of the described methods of economic valu-
ation of the natural potential of the World Ocean has ad-
vantages and constraints with regard to its application. In
the future, the range of methods is bound to be expanded
with more constructive and pragmatic calculation tech-
niques. They are necessary for the world that is too fo-
cused on money to realize: the environment is of a last-
ing, universal practical value, but it can be worthlessly
perished. We should not ignore seemingly small-scale
components of water areas and the species inhabiting
them. There are no trifles in the nature!
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