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Abstract

Aquaculture industry, like most other industries, has a very powerfull correlation with the economical domain. Being
an economic activity that generates profit, practicing fish farming aims profit maximization. The present study gives
information regarding the economical indicators and also makes a cost structure analysis of five groups of fish farms
from Southeastern Coast of the Black Sea: homestead fish farms, small scale fish farms, middle scale fish farms, big
scale fish farms and floating cages. The fish farms were classified in this way by their production capacity. In order
to collect data, the most representative fish farms for each group were selected and face to face interviews were made
for every one of them. Data related to their source of financing, initial investment, labour costs, selling prices, feed
costs and other operational costs were collected, arranged, structured and analyzed and a series of economic
indicators as gross production value, gross margin, breakeven quantity, specific investment, profit, profitability ratio,
rate of return or labour productivity were calculated. As a result, it was observed that fish production capacity has a
big influence over the rate of return, middle scale fish farms being the most profitable, followed closely by small
scale fish farms.

Keywords: aquaculture industry, cost structure analysis, economical indicators, fish production capacity, rate of
return, Southeastern Coast of the Black Sea

1. Introduction making contributions to rural development,
increasing export opportunities, more effective
The rapid increase of world population has administration of natural resources and
generated a huge increase of demand for animal conservation of biological diversity [1].
protein (which is essentially higher in quality than As Dagtekin (2008) [1] said, fish farming can be
plant protein). Thus, the awareness on the considered a multi-disciplinary science, not only
aquaculture potential to contribute to domestic because of its bio-technical and environmental
fish production has recorded a continuous factors, but also because of its socio-economic
increase. issues [1]. Shang [2] reported that economic
Increasing demand for fish products has resulted research assists both farmers and policy makers
in the growth of fish farms worldwide to meet a [2]. Also, Neiland (1994) [3] states that sector-
substantial part of the world’s food requirement oriented economic studies and analyses in
[1]. Fish farming provides important services aquaculture are important to determine the
including supporting nutritional  well-being, profitability of aquaculture resources and the
providing feedstock for the industrial sector, efficiency of resource usage, but also to improve

operational management, evaluate new production
techniques in terms of economics, to display
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market potential and to find new research areas
[3].

In the South Coast of the Black Sea, aquaculture
has evolved during two distinguish periods. The
first of them was between 1972 and 1990 (forming
process) and the second one after 1990 (upgrading
process; increasing companies number and
production capacity).

Between 1972 and 1990, 50 companies had been
established and total rainbow-trout production in
the South Coast of the Black Sea reach 150
tons/year. After 1990, the production capacity and
also the number of companies increased very
rapidly. In 2006, the companies number was
closed to 500, with a total production capacity of
13.000 tons/year and it is predicted that in 2020
the aquaculture production in this area will reach
to 25.000 tons/year and in 2030 will be equal with
29.000 tons/year.

Fisheries and aquaculture in Southeastern Coast of
the Black Sea are important components of the
agricultural sector and a significant source of
animal protein. This region faces significant
challenges in fisheries, with increasing limits to
wild catches, constraints to further growth in
aquaculture and challenges in developing value
and meeting needs of low income consumers [1].
Commercial-scale utilization of coastal waters
from Southeastern Coast of the Black Sea began
in the late 1980s, and has grown rapidly into an
important activity, being considered by having
potential for increasing both domestic fish
supplies and export earnings [4].

Fish farms from the Southeastern Coast of the
Black Sea produce in average at 60-70% of their
real capacity. Besides rainbow trout, there are two
main aquaculture species namely seabass
(Dicentrarchus labrax) and sea bream (Sparus
aurata) which are grown here. Aquaculture sector
from this region can be characterized by limited
species and system diversity, small scale farms, a

production oriented approach and export
dependent (EU) market [5].
Nowdays, marine aquaculture plays an

increasingly important role in the production of
fishery products [6]. Current fish consumption,
per capita, in Southeastern Coast of the Black Sea,
is around 8 kg, but it is expected that the recent
development will increases the domestic fish
consumption. Industry insiders believe per capita
consumption will continue to increase steadily
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with strong potential for growth in the rural sector
larger than that of the urban sector [6].

Also, loan subsidies are provided for homestead
fish production facilities and for small scale and
middle scale facilities. Farmers are allowed to buy
the compound from the feed dealers by using
those subsidies. This will increase the trend of
feed usage by farmers and switch more farmers to
feed the fish with compound feed [6]. Free
technical and economic feasibility studies are
offered to new incomers in this aquaculture
industry by the authorities from the studied region.
This approach resulted in the introduction of
standardized technologies and production systems
[1].

Investors are looking for economic indicators for
investing in aquaculture sector and these are not
available. Cost of production on fish farms and
economic analysis are not available for both new
investors and existing ones.

So, the importance of present paper is given by:
assessment of farm profitability, provision of
economic data useful to lending agencies and
business plans and enterprise budget, needed for
financial assistance.

The overall economic objective of aquaculture is
to produce maximum weight of marketable fish or
shrimp from a given volume of water in a shortest
time at the least cost [7, 8]. In order to achieve the
much-desired increased fish production to match
the ever — widening gap between production and
demand, there i1s a need for research into the
various factors that determine the revenue
realizable from all types of fish farming with a bill
to encourage more investors to produce at
economically profitable levels [9].

Aquaculture profitability is commonly measured
through an analysis of the costs and revenues of
the enterprises [10]. Engle and Hatch (1986) [11]
and used financial analytical techniques to show
that Panama’s resource-limited farmers benefited
from the adoption of fish farming [11]. Sikiru et.
al (2009) [12] mentioned the need of a more
dynamic approach to implement the available
knowledge while exploring ways to ameliorate the
performance of fish farming industry. He also
pointed that the major challenge for the fisheries
sector is meeting the current levels of
consumption. This would require significant
efforts towards improving the management of fish
production  systems and  supporting the
development of aquaculture [12].
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Kurtoglu et al. (2010) [5] reports that while
improvements in the performance efficiency of
system components did not greatly affect fish
production costs, reductions in feed costs and
improvements in the feed conversion ratio caused
the greatest reduction of production. The greatest
gains to be realized for improving profitability are
those associated with increasing the productive
capacity or decreasing the investment cost of a
recirculating fish production system [13].

An overview of the economic aspects of
production models and economic feasibilities was
made by Yang et al. (1989) [14]. A critical review
of current social - economical issues related to
marine aquaculture (mariculture), in Europe, was
presented by Burbridge et al. (2001) [15].

2. Materials and methods

The area proposed for study in this project is the
Southeastern Coast of the Black Sea. Data from
fish farms situated in eachone of 6 provinces
(Trabzon, Artvin, RIZE, Giimiishane, Bayburt,
Giresun) were taken and analyzed. This region
was marked in
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Figurel: de area - Southeastern Coas
of the Black Sea [16]

The steps made for obtaining the data for this
project were: identifying the fish farms and
researching institutes existent in the study area,
distribution of questionnaires to fish farms all over
the studied area, conversations with the fishery
engineers or fish farms owners, obtaining data
from governmental institutions like city-hall,
national archives or other specialized authorities
that have the necessary competence to give useful
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information for this project, using statistics found
in international organizations web-sites and also
using some data found in other previous
studies/projects like this [16].

Data about fish farms financing sources, the value
of their initial investment, the number of workers
and also a series of costs of which the most
significant are salary costs and feed costs were
collected, arranged, structured, organized and
analyzed after some well-established criteria.

The economic analysis of facilities was conducted
depending on fixed investment cost, and operating
costs such as feed, labour, energy, fuel, water,
oxygen, medicament, etc. [5].

The investment and also the operational costs
were determined using the following formulas:

| TC=I1C+ 0OpC |
where: TC= total cost per kilo of fish, produced
(€); IC= investment cost per kilo of fish, produced
(€); OpC= operational cost per kilo of fish,
produced (€).

| IC=IIC/TN |
where: IIC = initial investment(€); TN= total
number of kilo of fish, produced (kg)

| OpC=(TFC + TSC + TVC ) / TFPQ |

where TFC = total feed costs (€); TSC = total
salaries costs (€); TFPQ = total quantity of fish
produced (kg).

The economic analysis also includes fixed costs
such as salary, insurance, return investment,
maintenance, interests and depreciation which are
usually independent from the level of production
and variable cost such as seed, feed, fertilizer,
chemical and drugs, labour, water and electricity
and miscellaneous costs, which vary with output
[5]. A series of economic indicators (gross
production, gross margin, average variable costs,
breakeven  quantity,  breakeven,  specific
investment, turnover, profit, profitability ratio, rate
of return, return investment, labour productivity
and gross revenue) were calculated for each
facility apart. The importance of these economic
indicators is vital for observing the economic
performances of fish farms analysed groups. The
following formulas were used:

| SpI =TIV /TFS; Spl=TIV /TPQ |
where: Spl= specific investment (€/m?) and
(€/Kg), TIV = total investment value (€);
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TFS = total fish-farm surface (m?); TPQ= total
production quantity (kg)

| PV=TPQxP |
where: PV= production value; P= selling price for
1 kg of fish (€)

[ PC=TFC+TVC |

where: PC= production cost; TFC = total fixed
costs (€); TVC = total variable costs (€)

| Pr=TI-TO |

where: Pr= profit; TI = total income (€); TO =
total outcome (€)

| Re=Pr/PC |

where: Re= rentability

| Am=TIV/n |

where: Am= return investment (€); n = number of
years needed for recover the investment

We=TPQ/En
We =PV/En

where: We=labour productivity (kg/worker) and
(€/worker); En = employees number

| Rpr=(Pr/TI)x 100 ]

where: Rpr = profitability ratio (%)

| Irec =TIV / Pr |

where: Irec= investment recovery (years)

Brk =TFC

where: Brk= breakeven (€)

| MVC=TVC /TPQ |
where: MVC= average variable cost (€/kg)

| Brkq =TFC / (P —MVC) |
where: Brkq= breakeven quantity (kg/year)

3. Results and discussion

Fish farms from the study area were divided into
four groups by their level of production capacity.
First group (F1 and F2) covers ,,small scale and
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homestead fish farms”, in the second group (F3)
we can find ,,middle scale fish farms”, in the third
group (F4),,big scale fish farms” and eventually,
in the fourth group (F5) ,,floating cages[16].

Table 1. Groups of fish-farms [16]

Small scale Middle scale Big scale Net
fish farm' fish farms fish farms  Cages
F1 F2 F3 F4 F5

'because there were significant differences among
farms from this group, the group was divided into two
subgroups (F1 and F2).

Fish farms total costs were divided into two
groups: fixed costs (the one that are not dependent
by the production level) and variable costs (costs
that are directly influenced by the production
level). By far, the most important fixed cost is the
one with the salaries. The labour cost depends on
the number of employees and also on labour
productivity. The average number of workers and
their type of employment is presented in table 2.

Table 2. The average number of workers and their
situation, for each group of analysed fish farms

Fish Farms Number of workers
(full time and part time)
F1 4 - full time; 4 - part time
F2 3 - full time
F3 2 - full time
F4 5 - full time
F5 4 - full time; 6 - part time

The average amount of annual labour cost, for
each group of analysed fish farms is presented in
figure 2.

It can be seen that in F1 case, the labour annual
costs are quite higher. This is a mnormal
consequence of high average number of
employees that this group has, comparing to its
annual production capacity. Generally, homestead
fish farms have a high number of employees, all
the family members being involved in the
production process and appearing theoretically as
employees. From this point of view, middle scale
fish farms group was found to be the most
profitable, having a good production management.
Their production capacity is not so big and can be
easily supervised and their employees have special
training in aquaculture field.
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Figure 2. The average amount of annual labour cost, for each group of analysed fish farms

Regarding the selling prices, producers define the
prices depending on supply and demand. They
collectively set the price around 2 — 3 €/kg fish,
but do not always obey this price. In winter, prices
decrease because of competition from wild marine
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catches. In figure 3, it can be seen that fish selling
price varies from 2€ to 3.25€ per kilo of fish.
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Figure 3. The average value of selling price for each group of analysed fish farms (€/kg fish)

It is observed that fish selling price in case of F2
and F1 groups are higher due to their well-
established contracts with the factory canteens.
Also, because they have a relatively small
production, their marketing management is better.
The lowest selling price is encountered at FS5.
Because they have a big production capacity,
floating cages practice only wholesale method and
also their trading period is limited.

The components of total fixed costs, total variable
costs and also their share in total costs, for each
group of analysed fish farms are presented in
figure 4, figure 5 and figure 6.

It can be observed from figure 4 that, insurance
costs are encounter only at homestead fish farms
group. This type of fish farms has a small
production capacity and they are fully dependent
on their annual income so, they can not risk losing
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F4 F&

this income after some unexpected accidents.
Thus, insurance is a necessity for these types of
farms.

Disalaries
Eretum investiment

Winsurance

Figure 4. Fixed costs components for each group
of analysed fish farms
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Among variable costs, as it is seen in figure 5, the
feed costs usually lead, with a weight of over 50%
from total variable costs. They are followed by
,other costs” category with a weight between
24% and 48% from total variable costs amount.
The category ,,other costs’’ includes the costs with
medication, oxygen, drinkable water, fuel, labour
(except already employed workers), garbage,
equipment, repairs, guvernmental taxes, publicity,
specialist advices, approvals, possible fines,
possible court costs, transportation costs, costs
related to participation in scientific sessions, costs
related to some kinds of research or experiments,
employee training costs, phone costs, internet and
other information costs (with operating systems
acquisition). Electricity and water costs have a
significant weight only at ,,small scale” fish farms,
where they hold somewhere around 20% — 30%.
It can be observed that, usually, the weight of feed
costs from total variable costs is directly related to
production capacity. This might be taken as a sign
of economic health.

~1,0%
,"’ [ electricity
/ W water
B feed

E other cost

Figure 5.Variable costs components for each group of
analysed fish farms

The same thing goes for figure 6, where variable
costs weight gets bigger with increasing the
production. Also, another thing that must be
pointed is that labour costs (the main fixed costs),
together with feed costs (the main variable costs)
occupies about half of total costs, at all five
groups of analysed facilities.
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Figure 6. Cost share (%) : total cost (both fixed
and variable costs) for each group of
analysed fish farms

The same thing goes for figure 6, where variable
costs weight gets bigger with increasing the
production. Also, another thing that must be
pointed is that labour costs (the main fixed costs),
together with feed costs (the main variable costs)
occupies about half of total costs, at all five
groups of analysed facilities.

Another costs classification divides total costs in
two groups: investment costs and operational
costs. The weight of each one of those two groups
of costs in total costs is presented in figure 7.

F1

Binvestiment cost/kilo of
st ()

Doper stiki
fish produced {€)

Figure 7. Investment and operational costs share from
total costs for each group of analyzed fish farms
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From figure 7 it can be observed that investment
cost weight in total costs value is ussualy
indirectly proportional with the production
capacity. This is a positive thing and means that
the balance between costs that directly influence
the production and the quantity produced, works

perfectly. This provides an easy control and
modeling of costs and also of the quantity
intended to be produced.

The average of total income for each group of
analyzed fish farms is presented in figure 8.
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Figure 8. The average of total income for each group of analysed fish farms

The total income value increases proportionally
with the production capacity. While between
F1, F2 and F3 groups of fish farms, the
difference of income value is not very high, in
case of big scale fish farms group and floating
cages group, we encounter superior values,

56,25

otherwise normal if we rapport them to their
production capacity.

By using empirical formulas, a series of economic
indicators were determined. In figure 9 is
presented the specific investement for each
group of analysed fish farms.
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Figure 9. The specific investement for each group of analysed fish farms

It is noticeable that at F2 and F3 groups, the
values of investment cost per square meter are
very high, comparing with the other groups
specific investment costs. This means that their
establishing projects were not very well made, so
even if they do not possess big areas or big
production capacities, the cost of establishment for
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the fish farms belonging to those groups was quite
big comparing to the one of the others.

The average net profit, the profitability ratio and
the rate of return, for each group of analysed fish
farms, are presented in figure 10, figure 11 and
figure 12.
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As normal, F5 fish farms group register the profitable group of fish farms tends to be F3, the
highest profit, followed by F4 group. The amount middle scale group, followed closely by small
of profit is directly proportional with the scale fish farms — F2 group.

production capacity. On the other hand, the most
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Figure 10. The average net profit for each group of analysed fish farms
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Figure 11. The average profitability ratio for each group of analysed fish farms
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Figure 12.The average rate of return for each group of analysed fish farms

Labour productivity is also a very important employees, seen as a production factor and used
economic indicator that shows the skills of the for improving the economical results of the
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company. The values of labor productivity, in
terms of both quantity and value points of view,

for each group of analysed fish farms, are
presented in figure 13.
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It ca be said that work productivity increases as
the production quantity increase. So far, we can
tell that the best work productivity is found at F5,
but also F3 is not bad placed on this aspect.
Breakeven quantity is also one of the most big
interest indicators.

F1 F2 F2

F4 F5

fish farm

Figure 13. Labor productivity for each group of analysed fish farms

This indicator shows the level of production
quantity when the amount of income is equal with
the one of outcome. The values of breakeven
quantity, for each group of analyzed fish
farms, are presented in figure 14.
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E
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8
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value
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Figure 14. Breakeven quantity for each group of analysed fish farms

Breakeven quantity is indirectly proportional with
the fish price per kilo, but only if the average
variable cost remains somehow constant.

4. Conclusions

This study concluded that, despite problems and
challenges militating against farmers from
Southeastern Coast of the Black Sea, the fish farm
business are still economically viable to be
practiced in this region.
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It has been shown that the most profitable
facilities tend to be middle scale one, with a
production capacity somewhere around 40
tons/year, followed closely by small scale fish
farms with a production capacity between 24 — 35
tons/year.

Also, a positive correlation was manifested
between the feed costs, other costs, energy cost,
labor costs, transportation costs and income level,
highlighting a sign of economic health.

If they want to increase their production capacity,
facilities owners should also consider the
marketing risks on the future. It is expected that
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using cageculture for marine species will became
more and more popular among fish farm owners.
It is also recommended to give a greater
importance to the initial fish farm establishing
projects for limiting the initial investment cost and
also the value of specific investment. In this way,
facilities rate of return will grow and they will
become more profitable.
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