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The Aim of the Chapter
Aquaponic farming is a combination of soilless plant growing and fish farming and is gaining
significant popularity all over the globe. Aquaponics farming system is a significantly
important way to grow food in the space limited, climatically vulnerable, and deteriorated soil
conditions. The aquaponic system offers a significant potential to improve plant growth, food
production, food sovereignty, and food security on a sustainable basis. While lack of
knowledge and proper understanding about the right implementation of aquaponics
techniques and strategies are major limiting factors for aquaponic farming. Aquaponic system
is strictly managed and combines efficient levels of biosecurity sand minimized risks of
external contamination and diseases and produces high-quality yield without involvement of
pesticides, and synthetic fertilizers. A good understanding of aquaponic can be helpful to
improve community-based food production in the urban areas, industrial-scale food
production in the rural areas, and smaller level farming operations in the developing and
underdeveloped countries. Therefore, this chapter is focused to discuss different aquaponic
design systems, and maintenance of aquaponic components to grow healthy and nutritional
rich fish and plants.
Keywords: Aquaponics, fish, plants, food production, nutrient management, aquaponic
challenges.

Introduction
The world population is growing at a rapid rate and is expected to reach 12 billion by 2050.
Sustainable food production is a major concern for the scientific community because the
world is undergoing certain changes that will affect the livelihood of billions of people in the
coming years. Recent advances in science and technology has greatly revolutionized various
sectors and have made life easier all over the globe (Jha et al., 2019).
While development in the medical sciences has been essentially helpful to improve life span
and survival rate on a sustainable basis. Unfortunately, all of this advancement and
development has taken place at an expense of significant damage to the soil and
environmental health and thus it has negatively affected the overall food production status in
5|P a ge
www.yeah-project.com

info@yeah-project.com

almost all countries. All these factors have created major challenges for the scientific
community to feed the world and they are trying their utmost to develop technological and
scientific innovations to improve food production on a sustainable basis (Gainer et al., 2019).
The world is facing huge uncertainty due to global warming, soil contamination,
environmental degradation, and climate change. Aquaponics can significantly increase
resilience in such circumstances to improve quality food production and food supply.
Therefore, this chapter is mainly focused to discuss the main concept of aquaponics, its
components, and management factors to attain food production on a sustainable basis.

What is Aquaponics?
According to Aquaponic Gardening Community is aquaponics cultivation of fish species and
plants together in recirculating ecosystems. It utilizes natural cycles of bacteria to convert
waste produced by fish to the plant nutrients. Aquaponics is environmentally friendly growing
of food that uses aquaculture and hydroponics. In aquaponics, we don’t need to dispose of any
used water or filtrate. Moreover there is no need to add chemical fertilizers (Berstein, 2011).
Aquaponics can be systemically defined as a specialized production system by using plants
and aquatic organisms where almost 50% of nutrients derived from aquatic organisms are
sustained to feed plants for their growth and development (Palm et al., 2018).
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Figure: 1 The aquaponic cycle (Bernstein, 2011)

Hydroponics is growing plants without using soil, chemical nutrients, and water (Stout, 2013).
The term hydroponic means water working (Bernstein, 2011). Aquaculture is the growing of
aquatic animals and plants in the natural or controlled freshwater or marine environments.
The first use of aquaculture dates back to the fifth century B.C. to ancient China. People
captured young fish and kept them in an artificial environment to grow. Aquaculture was
known also in Roman Empire and Old Egypt (Bernstein, 2011). In aquaponics aquaculture
system (RAS) is commonly used recirculating, as fish can be raised very densely.
If we combine hydroponics and aquaculture, we can solve a lot of difficulties that would
occur. Expensive synthetic chemical nutrients in hydroponic are replaced by cheap fish feed
and we should also dump out nutrient solution if it is not taken by the plants. There is a high
amount of water needed for irrigation of the plants and we can avoid that by recirculating the
water through biofilters. In comparison to aquaponics is more productive than just aquaculture
and hydroponics. Aquaponics has to be organic, as treating fish can have an impact on plants
and the other way back (Bernstein, 2011).
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Starting Aquaponics
Aquaponics system is significantly helpful to avoid various resource efficiencies in
conventional agriculture and assures sustainable plant growth and food production by optimal
maintenance. However, success and efficiency of aquaponics is dependent on various factors
such as safety of system designing, impacts of aquaponics system, pH control of system
water, acceptable range of nutrients, filtration, and aeration technologies, right pairing of fish,
and plant species, microbial populations, quality and quantity of fish food, nitrogen levels,
and management of pest attack. These factors are of major concern for the management
system and must be appropriately controlled by using engineering, agricultural, chemical,
horticultural, and aquacultural approaches (Yep and Zheng, 2019).
Before we start with aquaponics, for business or home production, we have to answer some
simple questions to ourselves. Those are ‘’Why’’, ‘’Where’’, ‘’When’’ and ‘’Who’’.
Why did you decide to start aquaponics? Would you like to experiment with aquaponics?
Show the kids what it is and teach them about alternative, sustainable ways of growing fish
and plants? Or do you want to reduce the costs for your grocery? Do you want to produce
your fresh vegetables, fruits, herbs, and fish? Or do you want a commercial site? The question
‘’Why?’’ should stay in your head for the whole process of planning the aquaponic system.
Where is the next question we have to answer? So, where will you install the aquaponic
system? What kind of climate do you have? Can you put your plants in a greenhouse or can
you use some room in your house or other building? Are there any other limitations for your
system? You have to have in mind that bacteria is your engine for the biofilter and you don’t
want to kill them by freezing or cooking at inappropriate temperatures.
The third question is ‘’When’’. When do you want to get the aquaponic system started?
Bacteria will take some time to grow in the proper amount, so we have to take that into
account. And then, when your biofilter is in full capacity, will you get your fish and plants?
This ‘’living’’ part of the aquaponic system is also very important.
The last question to answer is ‘’Who?’’. Who will take care of the system? Does that person
has some other responsibilities? Are there any other things to think about, like the height of
that person, anything that has to be adjusted? If so, it is important to know how to plan the
aquaponic system (Bernstein, 2011).
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System Design
Open Pond Aquaponics
The concept of open pond aquaponics was mainly developed in Asia and is focused on the use
of catfish, and tilapia. This aquaponics system design is a significantly cost-effective method
for integrating the production of plants and fish. This system uses few energies driven, and
technical components and requires minimal use of aeration, water flow, and water pumps.
One of the main components of this system is artificial pond wisely stocked with fish species
either monoculture or polyculture. Addition of fertilizers is also done to improve the health
and developmental processes of growing plants (Palm et al., 2018).

Domestic Aquaponics
This system is based on the use of classical concept of aquaponics and is focused on the joint
cultivation of fish and plants in coupled and closed systems. These systems include hobby and
mini-installations and can be characterized by small volumes of fish tanks, small planting
areas, and extensive stocking densities. They have only single fish tank or system reservoir
and a mini hydroponic unit with a small area of about 2 m2 only. These systems can be used
for ornamental fish only and also allows direct floating of plants on the water surface (Palm et
al., 2018).
Extended versions of these systems offer separation of aquaculture, and hydroponic units and
are based on the use of internal aquarium filters. Whereas larger systems can also be provided
with the sedimentation units and recirculating components. Water fallow is favoured by
gravity in such installations and most of the water can also be pumped back to the fish tank.
However, additional aeration is required to maintain health, and growth of plants. Domestic
constructions for plants and fish production are also known as backyard aquaponics and are
based on the use of larger fish tanks.

Semi-commercial and Small-Scale Systems
These aquaponic systems are based on technical expansion of production areas, and functional
components. More than one hydroponic unit, and fish tanks can be used to allow staggered
plant and fish production. While fish and plant growth and production can be optimized by
the use of mechanical, and biological filtration units, and subsystem techniques. These
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systems can also be built in the rooftops in the urban communities and use a single pump for
water circulation. This system requires some additional considerations about fish health,
system stability, and microbial control (Love et al., 2015).

Large Scale Aquaponic Systems
These systems offer maximum production of fish and plants but require some special
management skills, high operational costs, mechanization, and computerization to monitor
prevailing conditions and quality of aquaponic components. Usually, these systems are
located in the controlled greenhouses and provides good yield for larger markets (Greenfeld et
al., 2019).

Special Aquaponics Systems
Recent advancement in science and technology has offered variable and highly efficient
designs of aquaponic systems and now aquaponic systems can also be installed in the living
wall, and vertical garden components to maximize biomass production. At present, there are
various designs of vertical, and horizontal aquaponic systems and can be managed by using
battery, wind, and solar technologies.

Flood and Drain
Is the simplest process of all other systems and is very easy to distinguish and to make. This
design uses a system of 1:1 grow bed volume to fish tank volume and is more appropriate for
smaller aquarium aquaponic systems. In this system grow beds are placed above fish tanks.
Water from the fish tank has to be pumped to the grow beds. From the grow beds to the fish
tank the water returns by gravity. The benefit of this type is that it is easy to build and manage
and does not require a sump tank. But you cannot add another grow bed, as too much water
will be specifically pumped from the fish tank with every flood cycle (Bernstein, 2011).
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Figure: 2 Basic flood and drain system (Bernstein, 2011)
The next level of the basic flood and drain system is adding a sump tank. The water from
grow beds flows by gravity into a sump tank and then is pumped to fish tanks. The water from
the sump tank can be pumped to fish tanks constantly or via afloat when the water in the sump
tank reaches a certain level. The water in the fish tank is remaining at a constant level because
of the overflow pipe that leads to grow beds. The advantage of the system is that the fish tank
and grow beds are on the same level. There is also just one pump involved. The system has
one disadvantage. Grow beds have to be at a perfect level for this system to work. The other
thing to bear in mind is that the sump tank has to be low enough to be under the grow beds. At
the same time, it has to have enough volume, so more than the volume of water in grow beds.
Have in mind that the fish tank has to be high enough to send water to grow beds by gravity
(Bernstein, 2011).
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Figure: 3 Flood and drain system with added sump tank (Bernstein, 2011)
If we add another pump to the flood and drain system, the grow bed can be higher than the
fish tank, as we can see in Figure 4. The advantage of the system is that the fish tank can be at
any height. Disadvantages are the fact that we need some more float valves and also powering
a second pump.

Figure: 4 Flood and drain system with two pumps (Bernstein, 2011)
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Grow Beds and Fish Tanks
The chapter connects grow beds and fish tanks, as they are very connected and are reflections
of each other. On the other hand, they have a different role, set of requirements, and function.
The main challenge and also a secret to a successful aquaponics system is the balance
between fish waste, the ability of the biofilter, and the uptake of the nutrients in water by the
plants. If there is too much waste, the biofilter cannot cope with it. On the other hand, not
enough waste, and plants cannot grow. So, the balance is really important (Bernstein, 2011).
The total volume of the grow beds should be at the beginning of the functioning of the
aquaponic system equal to the volume of the fish tank. When the biofilter is fully established
and functional, you can double the volume of grow beds. With this, we can provide even more
filtration of the water and is even better for the fish in the long-term.
When we consider material requirements, we have to know if the material is waterproof and if
we can keep it waterproof also in all the fittings. Used material has to be strong enough, as
water is quite heavy. The next consideration is about toxicity. Also growing beds and fish
tanks must be food-safe and non-toxic. If we want to use some old containers, this is not so
obvious as it might seem. Material for grow beds and fish tanks must be inert, so it does not
leak any chemical composition to the water. Do not use metal containers, as they can quickly
corrode and change the pH in the system. Additionally, some undesirable metals can occur in
the water. Uncoated concrete can also be a problem, as it can change the system’s pH
(Bernstein, 2011).

Ways to Grow Plants
Media Beds
Media beds are some containers, that use rocks or gravel or any other material to support
plants in soilless settings. Materials that we can use in media beds are rocks, sand, perlite,
mineral wool, clay beads, and Styrofoam. In the grow beds, because the media supports the
plant, you can grow also small bushes, root vegetables, and even trees (Stout, 2013). Media
bed has three functions. The first is solids removal, the second is mineralization of the solids
and the third is biofiltration. Media also provides support for the plants (Bernstein, 2011).
13 | P a g e
www.yeah-project.com

info@yeah-project.com

In the grow beds three zones occur. The first one is the surface or the dry zone. It is
approximately 5 cm deep and with the light penetration. This zone prevents too much
evaporation and protects plants against collar rot and the growth of algae. The second zone is
the root zone. Here the most of the plant activity will occur and is between 15 and 20 cm
deep. In this zone, the water rises and drains. With this cycle, the oxygen-rich air comes to the
roots and also nutrient-rich water. The last zone is solid collection and the mineralization
zone. The bottom 5 cm of the grow bed collects solids from the water (Bernstein, 2011). The
zones in grow beds are presented in Figure 5.

Figure: 5 Zones in grow beds (Bernstein, 2011)

Grow media is something we have to consider at the very beginning of planning of our
aquaponic system. According to your possibilities and wishes, you can use a wide range of
media. But keep in mind that media must not change the pH of the water and must never
decompose. It also has to be in proper size. Porosity gives more grow surface for bacteria, so
it is nice to have that kind of media. Media also has to be easy to handle (Bernstein. 2011).
In the grow beds we can also use worms to decompose solids that come from fish. Media beds
give a lot of room to worms to perform transformation of solids and puts natural fertilizer
right there where your plants take up their nutrients (Stout, 2013).
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Vertical Growing
Vertical growing uses a vertical hanging structure. With this type of growth, we use much less
space. We can use recycled plastic bottles to grow plants. The plastic bottles are hanged
upside down with the bottom cut off and filled with media. The water usually comes from the
aquarium. This type of vertical growing is suitable also for smaller apartments as long as there
is a suitable window. Another way of vertical growing is PVC towers. PVC pipe is filled with
media and cut halfway through the diameter to provide growing are for the plants. PVC pipes
can hang directly over the fish tank (Bernstein, 2011).
Another possibility of using vertical space is stacking grow beds. Water from specific fish
tank is pumped to the highest grow bed and then it drains onto the beds below until the drain
empties into the fish tank (Stout, 2013).
If your gardening skills are good enough, you can try with more crops, so you have higher and
lower plants. With careful positioning and pruning of higher plants, you can provide lower
plants with enough sunlight (Stout, 2013).
Growing in water
There are two foremost important ways to grow in water. First is the nutrient film technique,
we can call it also growing in channels. The other is deep water culture. If we compare media
beds and growing in water, we can say that media beds are heavier. Also, there is no water
level changing in fish tanks. On the other side, we cannot grow more varieties of plants and
the solids have to be filtered. The seedlings have to be supported to stay in the water and
typically we are using net pots filled with some media. The next consideration is how to
prevent roots from rotting, as they are mostly in the water (Stout, 2013).
Nutrient film technique is method, where plants are in some kind of container and on the
bottom runs a thin stream of water. Plants’ roots are dangling in the water and absorbing
moisture and nutrients. Mostly we use PVC pipe to drill holes in it all along the top for the net
pots. The nutrient film technique works very well in the environment, where the water
temperature is the same as air temperature. So we have to take into account that the water in
the nutrient film technique can get hot in the summer and freeze in the winter (Stout, 2013).
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Figure: 6 Nutrient film technique unit using vertical space (FAO, 2014)
Deepwater culture is a second way of growing plants in the water. With this method grow
beds float on the water surface all the time. This grow bed is mostly a foam raft with holes in
it, where net pots hang through the raft (Stout, 2013).
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Figure: 7 Deepwater culture (FAO, 2014)

Figure: 8 Healthy roots in deep water culture (FAO, 2014)

Water
Water is very important in the aquaponic system, as it is a living environment for the fish and
also connecting media between plants and fish. The purity of the water is one of the most
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important parameters. Aquaponic water should not contain any chlorine or chloramines.
Before you start using municipal water supply, check the parameters of that source. Be careful
about pH, overall quality, and any additives. Another option is rainwater. Because it is
relatively pure, it is an excellent water source for aquaponic system. But be careful about the
quality, as in some area’s rainwater can be acidic. Make sure you have a sample analyzed
before making decisions about that water source. Another option is well water. Also, this
source is better to be analyzed, as most well water contains a array of minerals that can affect
your aquaponic system (Bernstein, 2011).
The temperature of the water is related to the kind of fish in your aquaponic system.
According to the fact that the temperature of the water is very connected to your climate, is
the best strategy that you choose fish species that match as strongly as feasible to the climate
you live in. In case that you have to cool or heat your water, you will need additional energy.
And if your system should fail, the water temperature will not drop or rise, if it is similar to
the climate. You can lose your fish if the temperature changes too much. To complicate this
even more, we have to take into consideration also bacteria and plants. Think also about using
the sun radiation. So, using black colours to absorb heat (Bernstein, 2011).
Dissolved oxygen is a very important, if not most important factor in the water. Without
dissolved oxygen fish cannot breathe. When considering how much-dissolved oxygen is in
your water, you have to think also about biological activities, such as decomposition of plants
or animals. This also requires some oxygen. Good thing is that with moving water, you can
add oxygen to your water. The more it bubbles, the better it gets. The amount of dissolved
oxygen in the water depends on the fish species. It is recommended, that we add some oxygen
to the water. The simplest one is that water drops from grow beds to the fish tank or sump
tank. The more spraying will be, the more oxygen from the air will be added to the water
(Bernstein, 2011).
Minimum dissolved oxygen levels to sustain good physiological condition, and health of fish
can be changed according to fish size, and fish species. Oxygen solubility in water is
decreased with increasing temperature and oxygen levels must be checked and regulated
according to water temperature and prevailing climatic conditions. Generally, the
recommended limits of dissolved oxygen levels in the aquaponics is 4 ppm for warm-water
fishes, and 6 ppm for the cold-water fishes. There are some basic points to consider for
regulation of dissolved oxygen levels in the aquaponic system such as
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-

Stressing conditions causes impaired functioning of gills, and decreased oxygencarrying capacity, and increased exposure to the stressors causes increased demand of
oxygen for the fish.

-

Small fishes need more dissolved oxygen per unit weight as compare to the larger
fishes.

-

Oxygen consumption in the aquaponics system is directly proportional to the number,
and size of fish in the aquaponic system.

-

Oxygen uptake of fish is increased after feeding as they need oxygen for the
processing of their feed known as specific dynamic action.

-

Elevated temperatures significantly enhance the metabolism oxygen demand, and
respiration of the fish.

pH
pH is also an important factor to be considered to maintain the overall health of
microorganisms, plants, and fish. Also, with pH, you must take into account plants, fish, and
bacteria. They all have specific requirements. It is important to check the pH level in the
aquaponic system at least every week. In case something goes, you can add a buffer solution
and solve the problem. But be careful, you did not take away the cause (Bernstein, 2011).
EC
Electrical conductivity (EC) is also an important factor to be considered to maintain the
overall health of aquaponics systems. EC is a term used to get an idea about the total amount
of nutrients and solids present in the solution or aquaponic water. However, it will not provide
sound information about nutrient mixes, the presence, or absence of individual nutrients, and
the amount of nutrients. In the aquaponic system, EC is used to determine the level of ionic
forms of specific nutrients and can be used as a guide or tool to check the total amount of
soluble and bio-available nutrients in the aquaponics system.
CO2 Concentration in Water
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The concentrations of CO2 in the aquaponics water are also important like that of dissolved
oxygen and must be adjusted in the optimal range to ensure good growth, and activities of
plants, microorganisms, and fish.
Water Turbidity and Clarity
Maintenance of water clarity is a significantly important factor for the aquaponics systems
and helps to improve overall plant growth, fish health, and bacterial regulation. Usually, the
turbidity is associated with the presence of suspended solids that are not properly filtered.
These solids can affect the fish life by adhering to gills, which can potentially lower the rates
of ammonia release and oxygen transfer.
Moreover, a higher concentration of suspended solids is also toxic for plant roots as they can
reduce the nutrient uptake efficiencies of growing plants. These solids also enhance the
presence of heterotrophic bacteria that causes the breakdown and metabolization of organic
carbon. The growth and further development of these bacterial species must be restricted as
they can outcompete the desired species like nitrifying bacteria.
Furthermore, these solids can significantly increase the potential for colonization of
pathogenic organisms and causes poor root health and nutritional uptake.
Water Quality
Water quality-related parameters are of significant importance for the identification of hazards
associated with welfare, and risk assessment of aquaponics operations. Any sudden change in
the density of fish stocking, feeding rate, growth rate, and water column can cause rapid
changes in the quality of aquaponics water. This deteriorated water can affect growth rate,
fish physiology, feeding efficiency, pathological changes, and even higher mortality under
extreme conditions (Sallenave, 2016).
Carrying Capacity
Carrying capacity is greatly important to consider fish welfare problems and helps to maintain
a balance between fish, and plat requirements in co-cultured mediums. Carrying capacity is
used to express the maximum biomass of fish with acceptable limits of water quality.
Carrying capacity for a specific amount of water can be determined by the consumption rate
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of oxygen by the fish, and their response to CO2, ammonia, and other metabolic wastes
(Alsanius et al., 2017).
Stresses cause a series of changes in behavioural, and physiological reactions in the fish body
that helps the fish to resist death by adapting to the changing conditions. Whereas fish may
not be able to re-establish homeostasis in the presence of prolonged, and severe stresses.
Therefore, water quality must be prioritized as a primary environmental factor for the welfare
of fish, and aquaponics systems (Henze, 2019). There is an intimate contact of fish with water
through the surface area of skin and gills and deteriorated quality should never allowed in the
aquaponic systems.
Water provides good support to fish against gravity, removes toxic metabolites from
surrounding conditions, dilutes the toxic metabolites, and provides oxygen to the fish for
survival. Stabilizing the chemical composition of water in the aquaponic system requires time
depending on factors such as temperature, and stocking densities. However, these stabilization
efforts may create biological limits for maximum, and sustainable food production by using
aquaponic systems (Thomas et al., 2019).

Selection of Plants for Aquaponics
Generally, leafy vegetables are ideal plants to be grown in the aquaponics system because
they can grow well in the presence of concentrated nitrogen levels in the water and have high
requirements for nutrients ((Bailey and Ferrarezi, 2017). Mostly aquaponics system is focused
to grow cucumbers, pepper, Pak choi, chard, kale, tomatoes, non-basil herbs, and salad greens
(Love et al., 2015).
Flowering plants can also be grown in the aquaponics system but their management and more
difficult than the leafy vegetables because flowers have more requirements of nutrients
(phosphorus, and potassium), longer life cycles, and more susceptibility towards diseases and
pests.

Selection of Fish for Aquaponics
Results of studies conducted by the international researchers have shown that the majority of
aquaponics growers are concerned to use Catfish (Siluriformes), Tilapia (Oreochromis
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niloticus), Carp (Cyprinus carpio), Rainbow trout (Oncorhynchus mykiss), Barramundi (Lates
calcarifer), Largemouth bass (Micropterus salmoides), Pacu (Piaractus mesopotamicus),
Arctic char (Salvelinus alpinus), Crappies (Pomoxis), and Murray cod (Maccullochella
peelii).
All fish types require a certain space, an optimal level of dissolved oxygen and nutrients to
perform their normal activities and therefore a higher stocking of fish than 0.006 per kilogram
should never be allowed to maintain ideal conditions for fish survival. Tilapias are
microphagous and omnivores and can easily consume small microorganisms and organic
particles. This fish can easily tolerate a higher concentration of total suspended solids and
lower dissolved oxygen. Common carp, Nile tilapia, and African catfish produce water
effluents with 20-42.9 mg/l nitrates, and 8.2-17 mg/l phosphorus (Roosta, 2014).
The addition of multiple species of fishes is helpful to develop a more advantageous and
complete nutritional water profile in the aquaponics system. However, successful
maintenance of aquaponics operations requires will be difficult by using low-value species of
fish (catfish). The use of high-value fish species is significantly helpful to improve overall
production and profit from aquaponics farm. High-value fish requires special, care and
management such as improved water quality, more space, and less concentration of suspended
solids (Aishwarya et al., 2018).

Nitrifying Bacteria
Nitrifying bacteria are essentially important components of the aquaponics farming system
and are primarily responsible for the conversion of total ammonium nitrogen to nitrates.
Plants are not able to consume all types of nitrogen and therefore presence of nitrifying
bacteria is critically important to supply specified nitrogen form for maximum plant growth
and development (Ajijah et al., 2020).
Total ammonium nitrogen is excreted by fish in the form of feces and urine (Wongkiew et al.,
2017). Ammonia oxidizing bacteria can use total ammonium nitrogen as an energy source
while, plants can use NH4+ and convert it to the nitrogen-containing molecules such as DNA,
and amino acids. These bacteria can grow well throughout the aquaponic system but
generally, their population is more concentrated near the biofilters. The nitrification process
requires optimal temperature 25-30°C, and pH in the range of 7-9 (Antoniou et al., 1990).
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Microflora
Plant growth-promoting microorganisms have a significant role to enhance the bioavailability
of nutrients in the aquaponic system and well-documented effects of Trichoderma,
Gliocladium, Streptomyces, Enterobacter, Bacillus, and Pseudomonas have been observed
(Bartelme et al., 2018). The addition of arbuscular mycorrhizal fungi is also a helpful
technique to improve the bioavailable contents of phosphorus in the aquaponic system (Cerozi
and Fitzsimmons, 2017).
Biofilters of the aquaponic system generally contains actinobacteria and Rhizobiales.
Whereas, roots of growing plants have higher levels of Pseudomonas, Flavobacteriales, and
Burkholderiales. The presence of pseudomonas is significantly helpful to protect against root
rot due to its antimicrobial properties. Thereby it is regarded as the main reason for the automitigation of diseases in the aquaponic system (Schmautz et al., 2017). The presence of more
than one type of plant growth-promoting microorganisms exerts synergistic effects on plant
growth and development due to more mineralization, solubilization, and bioavailability of
precipitates (Calado et al., 2020).

Nutrient Sources
Nutrient sources are major inputs for the aquaponics system and must be appropriately
designed to partition nutrients for microflora, plants, and fish. Classically, the fish feed for the
aquaponic system is 6-8% of organic nitrogen, 6 or 8 macronutrients, 40-45% of organic
carbon, and 1.2% of organic phosphorus. The added lipids can be either plant-based or
animal-based (Boyd, 2015).
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A substantial part of added fish feed is immediately eaten by fish or can be used for
metabolism, and growth or can be excreted as solid and soluble faeces, and the rest of the feed
is decayed in the tank (Raokcy et al., 2016). Ideally, all of the applied fish feed should be
consumed by the fish in the aquaponic system, but a smaller part is always left for
decomposition in the system and offers a significant contribution to nutrient loading in the
water. Thus, it consumes dissolved oxygen and releases ammonia and carbon dioxide.
The composition of fish faeces is also dependent on fish diet and also exerts significant
impacts on the quality of water. However, the retention of nutrients in the fish biomass is
greatly dependent on feed composition, feeding level, fish species, fish size, and fish
temperatures. There is acceleration of fish metabolism at higher temperature and produces
more nutrients in the solid faecal fractions (Kong, 2020).
The level of excreted nutrients is also dependent on the digestibility and quality of feed. Size
of faeces, digestibility of feed, and their settling ratio must be considered to maintain a good
nutritional balance in the aquaponics system to support maximum plant growth and
development. Although, it is prioritized to add fish feed according to the type of fish in the
aquaponics system, but the selection of feeding components should also be based on the
requirements of plants (Karimanzira and Rauschenbach, 2019).
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The functioning of the aquaponics growing system is dependent on the dynamic equilibrium
between nutrient cycling and therefore proper understanding of the nutrient cycling is
essential to optimize the nutritional management system of aquaponics system. There should
be a close monitoring of nutrients concentrations in various compartments of the aquaponics
system and nutrient supplementation of lacking nutrients must be ensured to avoid nutritional
deficiencies (Maneepong, 2019).
Supplementation of mineral nutrients in the aquaponic system can even produce higher yields.
However, a balance must be ensured according to relevant sizing and designing of the
aquaponic system. Nutrient cycling in the aquaponics system is greatly influenced by various
factors such as temperature in the root zone, light intensity, air temperature, growth stage,
nutrients availability, and overall growth rate (Yang and Kim, 2020).

Cycling of Macronutrients
Carbon
Carbon is mainly provided to fish in the form of fish feed and to growing plants by the
process of CO2 fixation. Fish can utilize 22% of carbon in the fish feed for metabolism and
biomass production. The rest of the carbon is excreted in the solid form 25%, and dissolved
from 0.7-3%, or expired in CO2 form (52%). The rest of the carbon is left for decomposition
in the system. The type and level of carbohydrates in the fish feed also influence the
digestibility of feed and biodegradation of waste in the aquaponics system (Kotzen et al.,
2019).
Nitrogen
The main forms of nitrogen absorbed by the plants are ammonium, and nitrogen form and is
directly dependent on plant physiology, and concentration of nitrogen. Association between
microorganisms and plants should never be overlooked as the presence of certain
microorganisms significantly affects the nitrogen uptake capacities and efficiencies of plants.
Moreover, the uptake of nitrogen is also dependent on the varying levels of CO2 concentration
(Fang et al., 2017).
Phosphorus
Phosphorus is a macronutrient and is required in larger quantities for plant growth, and
production. Plants absorbs phosphorus in the orthophosphate ionic forms such as H2PO4−,
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HPO42−, and PO43−. Almost 15% of the phosphorus contained in the fish feed is consumed by
the fish. While 100% of phosphorus in the aquaponics system can be recycled to the plant
biomass and this recycling is also dependent on the specific design of the system (de Silva
Cerozi and Fitzsimmons, 2017).
Solubility of phosphorus in the aquaponics system is dependent on the pH levels, and there is
precipitation of phosphorus at the higher pH levels. The insoluble complexes of phosphorus in
the aquaponics system are removed by fish sludge from the system. While a good amount of
phosphorus in the fish feed is not available to the plants because it is fixed in the form of solid
excretions. This phosphorus fraction can be then removed by the mechanical filtration
processes (Yang and Kim, 2020).
Potassium
A major source of potassium in the aquaponic system is also fish feed as fish can use only 7%
of potassium in the fish feed. However, potassium is not required in a greater amount for fish,
and therefore fish feed supplies only a little amount of potassium for growing plants.
Potassium is mainly supplied by the addition of potassium hydroxide (KOH) buffer. This pH
buffer is also used to decrease the pH of aquaponics system due to the nitrification processes
(Lennard, 2020).
Magnesium, Calcium, and Sulphur
Tap water is a good source of magnesium, calcium, and sulphur and facilitates the absorption
of these nutrients to the plants. However, calcium is not present in the sufficient levels in the
aquaponics system and is applied in the form of a specific calcium compound, calcium
hydroxide Ca(OH)2. Fish can use 20.3% magnesium, and 26.8% calcium from the fish feed.
Whereas the presence of sulphur is extremely low in the aquaponics production system as it is
not required in a greater amount (Monsees et al., 2017).
Micronutrient Cycling
Zinc, iron, and manganese are mainly derived from supplied fish feed, whereas copper and
boron are derived from tap water. Key micronutrients in the aquaponics are present in the
lower levels, and therefore supplementation from external sources is necessary. Iron
deficiencies are commonly observed in the aquaponic production systems due to the
unavailability of ferric ions (Siqwepu et al., 2020). This iron deficiency can be improved by
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using bacterial siderophores produced by Pseudomonas, or Bacillus. Moreover, iron
supplementation by the addition of chelated iron is also helpful to avoid precipitation and the
unavailability of iron (Bartelme et al. 2018).
Balance System Dynamics for Nutrients
Nutrients concentrations require a good balance between the aquaponic system of the fish
tank and hydroponic solution. The modeling of nutrient system dynamics is essential
according to the size of the fish tank, hydroponics area, biofilters, and other components
should be properly calculated (Goddek and Körner 2019). The basic and minimal nutritional
requirements must be appropriately balanced and rectified. The evapotranspiration of crops
(ETC) in greenhouse aquaponics is largely dependent on various factors such as biological
variables, and physical climate (Shamshiri et al., 2018).
The calculation of ETC in different crops is done by measuring the area of ground covered by
the crop. This calculation is made at different canopy levels by the integration of irradiative
net fluxes, stomatal resistance, vapor pressure deficiency in canopy, and boundary layer
resistance. There is a significant potential to improve plant growth, and development in the
aquaponics system by improving the cycling of nutrients and therefore proper attention must
be paid to improve nutrient uptake efficiencies in the aquaponic system (Eck et al., 2019).

Maintenance of External Conditions for Aquaponics System
Aquaponic system requires complete control over growing plants, microorganisms, fish, feed,
nutrients, dissolved oxygen, carbon dioxide levels, water quality, temperature, pH, cooling,
shading, heating, and humidity levels. Therefore, utilization of efficient, and cost-effective
systems is essentially important to get maximum production without any compromise on crop
yield and quality (Alkhalidi et al., 2020).

Heating
Heating is a necessary part of plant growth and development in the aquaponics and
greenhouse systems and can be easily facilitated by using thermal solar heating systems.
Heating is not only important for growing plants but is equally essential for fish. Fish are very
sensitive to temperature changes and can stop eating when the temperature is low than the
desired level (Le et al., 2020).
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Humidity
Ideally, a humidity level of 50-70% must be ensured in the aquaponics systems and growers
can use any good quality humidifiers, and dehumidifiers to increase or decrease the humidity
according to prevailing climatic conditions. Manipulation of humidity levels is helpful to
promote photosynthesis which in turn produces better growth, and yield (Dutta et al., 2018).
The requirements of humidity levels are reduced at the flowering stages, so, less humid
environmental conditions must be maintained to prevent the development of fungi on the
buds. Whereas the humidity requirements of plants are further reduced at the maturity stages
and humidity levels of about 40% should be maintained to maintain plant health (Pantazi et
al., 2019).

Cooling
The use of the fogging system or evaporative cooling is greatly advantageous to the sprinkling
system as it does not cause wetting of the foliage and protects growing plants from disease
attack. The Fogging system offers uniform conditions in the greenhouse as it forces water
with high pressure through the nozzles and creates a larger surface area than the football field
by using only one-gallon water (Iddio et al., 2020).
These smaller droplets play a good role in heat absorption from surroundings and are
evaporated. The Fogging system works well in the temperature range between 29-46°C, and
lower humidity levels. Therefore, relative humidity must also be properly checked to maintain
efficient cooling conditions for aquaponics (Choab et al., 2019).

Shading
There are many possible ways to provide desired shade to the aquaponic system and growing
plants but the use of partially reflecting shading screens, and shade clothes is significantly
helpful. Shade clothes offers 60% of dramatic change in the summer conditions. Microgreens
needs only ambient light for growth. Growers can select any type of shading cloth such as
woven and knitted. However, the use of knitted shade cloth is mostly recommended as woven
shade cloths have minor cuts (Stouvenakers et al., 2019).
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Ventilation
Ventilation is an important way to balance inside and outside temperature in the aquaponic
growing conditions. Ventilation is ensured by reducing by lowering energy demands by using
passive strategies to reduce energy demands (Proksch et al., 2019).

Technical Challenges for Aquaponics
•

The aquaponics system includes some fundamental, and critical challenges for
exceptional growth, and production of plants. Even well managed, and systematically
designed aquaponic systems requires solid measures to minimize the probability of
limiting factors such as limitations of nitrogen use efficiencies, accumulation of solids
in the system, pH limitations, and nutritional deficiencies, and toxicities.

•

Most of the aquaponic systems have abundant nitrogen but the level of nitrogen use
efficiency is significantly lower than other agricultural, and farming systems. Only 1037% of 70-80% nitrogen released by different species of fish is available for
assimilation by plants (Zou et al., 2016). Whereas 43-65% of released nitrogen is lost
in the form of nitrous oxide emissions while 1.5-1.9% is lost via anaerobic ammonium
oxidation, removal of solids, nitrification, denitrification, ammonia volatilization,
sediments accumulation, and assimilation by microorganisms. Improved nitrogen use
efficiency can significantly enhance the quality of produce and quantity of biomass
(Hu et al., 2015).

•

Nutrient limitations of Fe, Mg, K, and Ca is of a major concern as these are required in
the optimal amount for plants. While fish have only minimum requirements of metal
ions and fewer requirements for potassium. Fish feed is the main ingredient for fish
meal and is a rich source of phosphorus and amino acids but it lacks micronutrients
and potassium. Some growers prefer to add these nutrients from other sources but their
solubility, and bioavailability is a major limiting factor due to antagonistic reactions,
and non-optimal chemical, biological, and physical conditions in the system (Roosta,
2014). Potassium is the 5th most important nutrient for plant growth and makes 10%
part of plant tissues. It plays a significant role in various important functions such as
enzymatic activation, and regulation of osmotic potential. Its limitation can cause
determinantal effects on plant growth and development. Therefore, potassium must be
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applied to the aquaponic water in the form of salt or as a foliar spray to the upper plant
parts (Gullian Klanian et al., 2018).
•

Maintenance of pH is also a critically important task as all organisms present in the
aquaponic system require different pH ranges. For example, nitrifying bacteria such as
Nitrospira, Nitrosomonas, and Nitrobacter thrives well in the pH range of 7.5-8.3,
whereas plant species survive well in the pH range of 5.8-6.3. While most of the fishes
for the aquaponic system need pH between an optimal range of 7-9, so the growth of
one specific organism can never be optimized by compromising the growth of other
organisms. Various scientific studies have recommended regulating the growth of all
organisms by optimizing pH level by compromising between all organisms such as
plants, fish, and bacteria (Goddek et al., 2015).

•

Most of the plants grown in the aquaponic system releases carbonates and hydroxide
ions during nitrogen assimilation and pays a significant contribution to alter the pH of
the aquaponic growing medium. These pH changes can be regulated by the addition of
acids and bases but the addition of the right amount at right time is essentially helpful
to prevent any adverse effects on living components of aquaponics.

•

Sometimes solid organic materials are also built up in the aquaponic system due to
fish sludge, algae, fungi, and un-eaten feed and their presence can exert significantly
detrimental effects to the fishes, bacteria, and growing plants. Small buildup of these
materials is helpful to supply a consistent source of nutrients but excessive build-up of
these solids must be avoided to achieve excellent production on a sustainable basis.
Sludge formation and organic build-up cause anaerobic environments and creates
methane, hydrogen sulfide, ammonia, and carbon dioxide and cause potential toxic
effects for the fish. While the presence of excessive solids around plant roots can
inhibit the movement of nutrients and oxygen to plant roots. Reduced levels of
dissolved oxygen contents around plant roots can increase the probability of root rot
disease. Moreover, it also causes off-flavor of produce due to secondary metabolites
produced by the species of Streptomyces that can easily grow in the presence of
phosphorus-containing organic materials (Rurangawa and Verdegem, 2015).
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Regular Tasks for Maintenance of the aquaponic system
Maintaining is either easy or very hard. It depends on the equipment you have installed. But
mostly you can do the maintenance in some minutes a day. Plan one day to do a little bit more
work and once a year the major check.

Daily Tasks:
-

Check water level

-

Check the temperature of the water

-

Feed your fish

-

Check your plants (Stout, 2013)

-

Check air pumps

-

Check for leaks

-

Check the behavior and appearance of the fish

-

Remove any dead fish

-

Remove any sick plants/branches

-

Remove solids from the clarifier and rinse any filters (FAO, 2014)

Weekly Tasks:
-

Tidy up your plants by pinching off unwanted and discarding dead leaves

-

Check your plumbing to make sure everything is working properly

-

Check your pH, ammonia, nitrite, and nitrate (Stout, 2013)

-

Adjust pH, if needed

-

Clear fish waste from the bottom of the fish tank and in the biofilter

-

Plant and harvest plants, if needed

-

Harvest fish, if needed

-

Check that plant roots are not obstructing any pipes or water flow (FAO, 2014)

Monthly Tasks:
-

Make sure your pump is clean

-

Check your hoes
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-

Check your tank walls (Stout, 2013)

-

Stock new fish, if needed

-

Clean out the biofilter, clarifier, and all the filters

-

Clean the bottom of the fish tank with fishnets

-

Weigh a sample of fish and check thoroughly for any disease (FAO, 2014).

Socio-Economic Trends of Aquaponics
At present aquaponics is becoming an emerging business sector and is attracting much more
capital. Moreover, many people are concerned to use aquaponics techniques at home and
farms to produce safe, and contaminant-free food. Although, the main purpose of using the
aquaponic system is to produce safe, and high-quality food but it can also be used for
educational activities and tourism. Aquaponic produce is certified as organic products in the
USA, but there is no clear and specific legal status of aquaponic produce in Europe due to
more stocking rates. Aquaponics offers a huge potential for social acceptance as it produces
less waste, conserves water, offers good contribution to the local economy, and creates jobs.
While there is little consumer and societal acceptance of aquaponic system due to the
involvement of various factors such as values, knowledge, beliefs, social, and cultural norms,
food trends, and traditions, market settings, and skill levels to grow food in aquaponics
systems. Socioeconomic aspects of aquaponics can be potentially flourished by using a broad
collaboration of designers, social scientists, nutritional, and health scientists, and developers
(Junge et al., 2017).
Aquaponics system is extensively used in the educational and vocational training institutes. It
has huge potential to be an integral component of green, and blue infrastructures in the urban
communities. Moreover, it can also be efficiently integrated into local energy flows, local
water cycles, and local biomass cycles. Installment of aquaponics system in the urban farming
systems and cities can significantly meet the consumers demands at premium prices that in
return will improve a faster return of the investment (Rizal et al., 20018).
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City Farm Examples of Aquaponics
Modern advancements and technologies have enables food and plant production in all kinds
of environmental conditions, and ecosystems. Aquaponics has enabled a positive impact on
the circular economies and urban agricultural systems. The positive interactions and results
can be observed all year round without any use of synthetic chemicals and harmful residues.
Moreover, these systems allow greater biodiversity in the cities and reduce the impact of
greenhouse gases and climate changes. This system has gained the central attention of
researchers and communities due to its potential to improve circular economies.

BIGH’s Abattoir in Brussels
The first full-scale production on this site was made on the rooftop of the market in the
neighborhood of Anderlecht. The overall surface of 4000 square meters has been divided into
2000 square meters of fish farming sites and greenhouses. These installations have been
significantly helpful for the creation of natural ecosystems in te urban sites and artificial
environments. This farm is provided with 14 tanks and has 60,000 stripped basses in various
developmental stages.

City Farms in South Australia
South Australia has special significance for agricultural production due to the adoption of
modern technologies for drought tolerance and stress regulation. A major portion of food for
Adelaide is produced near to the city center site. Australia has a significant focus on food
production in the enclosed and artificial systems as there has been a huge development in the
aquaponics farming systems. Moreover, there are many ongoing efforts to develop smaller
scale and intensive aquaponic units and urban aquaponic sites by proper mapping of
regulatory opportunities, and social barriers (Pollard et al., 2017).

City Farms in California and Texas USA
Aquaponics systems in the warmer climates of California USA are being operated by using
medium technology but good quality greenhouses to produce herbs, leafy greens, and lettuce.
These farms are using little supplemental heating system, static shading, and cooling systems.
These farms are growing tolerant fish species to prevent the problems of algal growth and
overheating.
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Passive Solar Operated Greenhouses and Aquaponics in Germany and USA
These greenhouses and aquaponics systems are solely based on the use of solar energy for
heating and power operations. These aquaponics systems were developed by Franz Schreier
by the creation of a suitable environment in Southern German. Heat is specifically stored in
submerged partial fish tanks, adobe clad northern walls, and floors to be dissipated at the
night.
This system is also being used in Vermont USA and is provided with a steep and transparent
roof in the southern direction to collect glazing. There is excellent insulation in this system
and its opaque northern side is properly submerged to hillsides.
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Aquaponics Systems in Hixton and Wisconsin, USA
This aquaponics farm is developed for large scale commercial farming. These aquaponic
systems are supplemented with opaque, and separate enclosures and automated heating, and
LED lighting systems for the production of leafy greens. Moreover, there is the utilization of
different sensors for the optimization of environmental conditions.

Thanet Earth in the UK
It is one of the complex and largest systems in the UK and is based in Southeast England.
This system is powered by the utilization of heating and power system for the provision of
CO2, heat, and power to the growing systems. Moreover, there is the use of computercontrolled strategies and technologies such as ventilation, supplementation lighting, and
energy curtains.
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Rooftop Aquaponics in Europe and Switzerland
Rooftop aquaponics farms equipped with high technology systems are being used in Europe
and are provided with efficient city farming systems. Ecco-jäger Aquaponik Dachfarm in Bad
Ragaz in Switzerland is owned by a family-based company. Whereas, Venlo-style rooftop is
built on a depot, and a two-story building. Moreover, there are significant ongoing efforts by
the integration of special aquaponic technologies by the Catalan Institute of Paleontology
(ICP), and Institute of Environmental Science and Technology (ICTA).
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Urban Organics in Canada and USA
Urban organics is operating indoor growing aquaponics at a commercial scale in Minnesota
USA, and St. Paul. These farms are cultivating herbs, and leafy greens by using florescent
grow lights and growing beds. The neutropenic system is also used in the Alberta and
Edmonton to grow leafy greens. This system is offering excellent control over external
conditions and accelerates year-round crop production (Proksch et al., 2019).
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Conclusion
Aquaponics is a complex but efficient food production system due to its multiple application
scenarios, integrative nature, and use of high-cost technologies to low management
technologies. The complexity of this system and its application in the different conditions is
helpful to deliver health, environmental, social, and economic benefits. However, there is a
dire urgent need for a strong collaboration between researchers, international organizations,
scientific communities, and NGOs to promote the concept of aquaponics for sustainable food
production.
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Aquaponics is a sustainable food production approach and is based on biomimetic natural
systems, and principles of the circular economy. This approach is essentially helpful to produce
food in deteriorated soil conditions, and extreme environmental conditions. While there is an
ever-increasing burden of population and scientists are trying their utmost to develop sustainable
techniques for food production in the soilless media. Effective management of aquaponics
involves regular care and management of various important factors and practices to ensure
maximum fish and animal production. This system is based on the efficient utilization of various
components such as electrical energy, air blowers, water pumps, plants, fish, and
microorganisms. There is limited knowledge and consumer information for sustainable fish and
plant production in deprived communities, and urban populations. Therefore, this chapter is
mainly focused to highlight effective fish and plant management techniques for aquaponics
systems.
Keywords: Aquaponics, Fish, Plants, Control, Monitoring, Management.

Introduction
Aquaponics is beneficial integration of aquaculture, and hydroponics to produce fish, and plant
products. The excreted waste by fish in the aquaponics system is converted to the soluble
nutrients by the action of microbes that in turn can be used to improve the health of growing
plants (Junge et al., 2017). The development and sustainable production of fish and plant
products in the aquaponics system is based on the effectiveness of various techniques, processes,
and management measures. While there has been a significant variation in the scale of
aquaponics system such as for community, economic development, hobby, and personal use
(König et al., 2018).
Right and efficient utilization of nutrient film technique is greatly helpful to have precise control
over the growing rooting system. This technique is used to shift the flow of nutrient layer fluid
from the higher ends to the lower ends of plants by the action of gravity. There is a continuous
circulation of nutrient solution through a rooting system of plantation and thus it favors the direct
contact of plant roots and bioavailable nutrients. This is an ideal technique to ensure adequate
nutrition, water, and ventilation (Sundari et al., 2017).
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There is a good variation of inlet flow rate between 1-3 liters in a minute and this variation is
significantly dependent on the size of channel, and crop. A continuous or intermittent liquid
supply is essentially helpful to solve the contradiction between oxygen absorption, and root
water absorption. Intermittent flow technologies are also helpful to reduce wear, and tear of
pump and power consumption (Lakhiar, 2018).
The deep flow technique is greatly important to ensure a continuous supply of nutrients and
water and oxygen to the growing plants and fish. This technique is widely used in Canada, Japan,
United States, and Italy as it provides a stable growing environment. An increased maturity has
been observed in the deep flow technique and is offering significant results than the other
nutrient solubilization technologies (Espinal and Matulić, 2019).

Bio Floc Technique for Aquaponics
Bio floc technique is regarded as a blue revolution in the aquaponics culture as it ensures the
continuous recycling, and reuse of nutrients in the aquaponics system by the in situ production of
microorganisms and zero or minimum waste exchange (Avnimelech 2009). This concept was
first utilized in 1970 at a French research institute with different species such as Penaeus
monodon, L. stylirostris, and Litopenaeus vannamei (Emerenciano et al. 2012).
At same time, this technology was also applied by a private company in Tahiti, and Crystal river
helped to get a better understanding of the benefits of bio-flocs. Research and development
activities were started at the beginning of the 1980s, and mid-1990s in the USA and Israel. They
conducted various studies and research trials to study water limitations, environmental concerns,
causative agents for this research (Emerenciano et al. 2013).
BFT aquaponic culture can be used to grow various fish types such as L. stylirostris, P.
monodon, Penaeus semisulcatus, F. paulensis, Farfantepenaeus brasiliensis, Macrobrachium
rosenbergii, Colossoma macropomum, Brycon orbignyanus, carp, and silver catfish (Kotzen et
al., 2019). Stability of minimal or zero water exchange is greatly dependent on dynamic
interaction among various naturally occurring bacterial communities’ rotifers, nematodes,
protozoans, fungi, and microalgae (Martinez-Cordoba et al., 2017).
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Natural productivity in terms of microorganism production in this system plays three important
roles in lined ponds, raceways, and tanks. These are helpful to improve the water quality by
taking up nitrogenous compounds to generate in situ microbial proteins and improves the
nutrition by enhancing the cultural feasibility by reduced conversion ratios of feed and decreased
costs associated with feed (Emerenciano et al., 2017). Moreover, it also causes a significant
improvement in the pathogenic competition and thereby greatly improves the overall health of
fish, and plants in the aquaponics systems.
The results of various studies have reported that BTF can be integrated and used for shrimp plant
and fish production and generates exceptional results than the other conventional systems
(Pinheiro et al., 2017). BTF can also be used along with low saline water for moderately salttolerant species, and high saline water for halophyte species (Rocha et al., 2017).

Aquaponics and Vermiponics
Worms play a noteworthy role in the digestion of organic materials and helps to improve the
transport of minerals and nutrients. The concept of modern vermiculture was originated in the
1980s and is mainly used to produce vermicompost and worm tea. Vermiponics system is based
on the use of worm casts of E. foetida, and Eisenia fetida to solubilize and supply nutrients in the
aquaponic systems (Deepthi et al., 2020).
Mainly worms are added to the growing media of plants in the aquaponics and gravel beds where
they cause the breakdown of solid wastes and provides additional nutrients for growing fish, and
plants. Worms are most commonly applied to drain and flood type aquaponics so that worms
don’t have to stay underwater constantly (Palm et al., 2018).

Haloponics and Macroponics
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Usually, aquaponics systems are based on the use of freshwater resources but due to increased
shortage of freshwater supply, and deterioration of water quality due to soil salinity and
contamination the scientists are shifting their interests to produce plants and fish by using
haloponics and maraponics techniques. Maraponics technique is based on the use of seawater
aquaponics and also brackish water (Gunning et al., 2016).

Mainly, these systems are

established in the coastal areas and growers should use only recommended and tolerant species
of fish and plants. Maraponics is specifically on land integrated multitrophic aquaculture
technique and helps for the production of the marine Molluscus, marine crustaceans, and marine
fish (Kotzen et al., 2019).
The aquaponics system using saline water ranging the salinity levels between 1-35 g/L are
termed as haloponics and are greatly helpful to grow fish and plants in the regions where
freshwater is limited. Some tolerant crops to low and moderate salinities include cucumber,
broccoli, squash, beets, asparagus, spinach, cabbage, corn, broad bean, sweet potatoes, lettuce,
radish, and turnip (Appelbaum and Kotzen 2016).

Aquaponics and Algae
Microalgae in the aquaponics system is essentially helpful to improve water quality, pH control,
and dissolved oxygen contents. However, it requires proper management and maintenance to
improve the resilience of the aquaponic system (Addy et al., 2017).

Hazards Identification Techniques
Hazards associated with aquaponics production system can be identified by the measurement of
the magnitude of adverse effects. Hazard identification is significantly important to reveal factors
favoring the development of diseases, and pathogenic threats affecting the overall wellness and
health of fish. Sustainability of aquaponic systems is directly related to the system designs, fish
welfare, fish feed, pathogen elimination, and fecal features (Ovissipour et al., 2019).
Chemotherapeutants can be used to fight against various pathogens, and potential risks, and
hazards in the aquaponics production systems. There should be a separate consideration of plant
cultivation, and fish rearing in the aquaponics systems.
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Intelligent Control and Monitoring in Aquaponics
Aquaponics system is based on the main concept of realizing the importance of recycling of
essential nutrients. Circulation of nitrogen elements, ad water resources are major cycles to
control the soil and environmental pollution. Moreover, it also plays a good role to improve the
nutritional value of edibles and improving the efficiency of utilizing water resources.
Controlling, and monitoring of aquaponic equipment and monitoring by using artificial
intelligence technologies offers a solid foundation to improve the growth of fish and plants (Wei
et al., 2019).

Figure: 1 System diagram of aquaponics
Controlling and monitoring the greenhouse equipment is mainly intended to ensure stable and
efficient operations of aquaponics systems. It allows a combination of aquaponics and
greenhouse systems to monitor the external growing conditions for fish, and plants. This control
system is large, non-linear, and multivariable and is strongly accompanied by the time variable
systems. There is always a need to maintain environmental factors in the greenhouse such as
humidity, temperature, light, and CO2 levels in real-time scenarios (Yanes et al., 2020).
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Monitoring of evaporative coolers, greenhouse lighting systems, water lamps, and exhaust fans,
and other equipment by artificial intelligent technologies has offered a huge paradigm shift.
Intelligent aquaponics systems can be made by using wireless sensors, internet things, and other
modern technologies.
Traditionally, the climatic control methods for greenhouses can be divided into three major
categories such as fuzzy control methods, proportional integral derivative control methods, and
neural network control methods. Although, several algorithms have been proposed and
implemented but these three methods are most widely used. These systems offer excellent
control of temperature and humidity and help to achieve a stable environment in the greenhouse
conditions (Zhang et al., 2020).
Intelligent greenhouse systems are mainly used to promote excellent development and
production of fish, and plants in the aquaponics systems. Modern greenhouses are provided with
automatic control and monitoring strategies to resist the harsh prevailing conditions. It is
significantly helpful to improve fish, and plant production at reduced costs (Henze, 2019).

Figure: 2 Schematic Diagram of Control and Detection System to Manage Greenhouse
Environment
Water quality for the aquaponic system is mainly determined by the presence or absence of
dissolved oxygen, ammonia, nitrates, phosphates, salinity, pH, and temperature. All of these
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parameters have specific limitations for the fish and plants and therefore an ecological dynamic
equilibrium balance must be maintained by using dynamic monitoring approaches (Oniga et al.,
2018). Modern technologies can easily regulate the levels of all essential parameters affecting
water quality. Wireless sensor devices are now being widely used to monitor and identify water
quality-related parameters in the enclosed aquaponics systems.

Figure: 3 Schematic Diagram of Control and Detection System of Quality of Water Environment
Wastewater is the main source of nutrients in the aquaponic systems and provides major
nutrients to the growing fish and plants. While concentration differences and unavailable
portions of nutrients can negatively affect the growth of fish (Buhmann et al., 2015). Therefore,
wastewater should be properly monitored, and controlled in the aquaponic systems to provide
accurate balance in the soluble, and bioavailable nutrients, and basic nutritional components.
Electrical conductivity (EC), pH, and dissolved oxygen levels should be properly managed to
control and accelerate the growth of fish, and plants. The level of missing nutrients can be easily
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detected by using ontology sensors and must be regulated according to the type of fish and plants
being grown (Gott, 2019).

Figure: 4 Schematic Diagram for Control, and Detection of Nutrient Solution

General Fishery Management Techniques
Maintenance of aquaponics and fish is a time consuming, and effort demanding task and is
essentially important to maintain and monitor the barrier area, system, feeding, record keeping,
setting the site security, and preparation of potential power outages (Ng, 2017). The components
of the aquaponic system are quite variable but it requires proper maintenance to maintain good
performance. Effective fishery techniques require proper maintenance and regular check of fish,
and crop harvesting. The major features, and components to be monitored includes
•

Tank water
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•

Surrounding environment

•

Netting, and wooden frames

•

Nozzles/spray pipes

•

Water drainage pipes

•

Gravel/grow beds/Plants

•

Fish tanks, and fish

All components of the aquaponics system must be properly checked to overcome any problems
and to ensure correct working of the system. Some elements should be properly managed at
feeding time and these elements includes
o The surrounding environment must be clean and free from debris such as leaves, grasses,
and weeds to prevent the chances of pest infestation.
o Fish should be properly monitored to check the signs of stress and erratic swimming.
o Dead fish should be immediately removed from the fish tanks to avoid negative effects
on other growing fish, and plants.
o Plants should also be properly monitored to check the signs of infestations, and stresses.
Diseases and infected plant parts should be immediately removed to prevent further
spread.
o Tank water should also be clear, clean, and free from debris. Tank should be properly
covered and must be placed at a place where there are minimum chances of algal
blossoms. Water temperature and pH should also be properly checked to ensure good
functioning of the system and growth of fish, and plants.
o All water pipes should also be properly connected, and free flow of water must be
ensured.
o Nozzles and spray pipes should also be regularly cleaned, and build-up of mold and
other organisms should never be allowed on nozzles and pipes.
o Gravels, and grow beds must also be properly checked to avoid structural issues, and
irregular water flow. The chances of mold development and fungal growth are greatly
enhanced if the water level is too high. Moreover, the presence of high-water levels also
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affects the nutrients and water uptake by the plant roots. A pump timer can be adjusted
for the regulation of water flow.
o Fish tanks should also be properly checked to get an idea about structural damage, and
leaks and proper cleaning of fish tank area must also be ensured to manage the health of
fish and plants.
o There should be isolation of grow beds from the system after harvesting and gravels
should be properly cleaned of debris and roots.

Power Outages
Power is the heartbeat and most important requirement of the aquaponics system and controls
almost all processes and factors in the system. The pump in the aquaponics system works for 15
minutes an hour and is important for the health of both fish, and plants. If the pump stops
working for 2-3 hours, then all the fish in the aquaponics system will start showing the
symptoms of stress and may even die in the presence of prolonged stress. Power outage also
affects the water circulation and greatly affects the growth and development of plants (Alshrouf,
2017).
If water flow is affected in the hot climatic conditions, it may cause the death of all growing
plants. Hand irrigation for about 3-4 times is usually recommended under these circumstances to
ensure the health of growing plants. Power back up source must be utilized to avoid adverse
effects on growing plants and fish health. The backup system immediately kicks into action and
if the power supply is disrupted and helps to regulate all the processes in the aquaponics system
and greenhouses. The battery is automatically recharged when the power source is returned
(Rakocy et al., 2016).
However, growers can also use solar power operated systems to avoid major issues related to
power outage. The battery system and solar power systems must be provided with sufficient
capacities to overcome the issues in power downtime. If available power is not sufficient to
operate the whole system, the other non-essential systems should be switched off to supply the
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required power to the water pump. The use of electrical grid power can also be used as a good
source of power backup.

Record Keeping
Record keeping is an essential fishery technique for the aquaponic system and growers should
significantly focus on its implementation and proper maintenance for fish and plant production.
There are different types of techniques and options to maintain records for fish keeping such as
fish types, specific fish feed, grown plants, types of microflora, nutrients levels, humidity levels,
moisture regulation, ventilation, heating, and cooling systems (Hollmann, 2017).
Moreover, the level of fish mortality and fish status should also be recorded to know the causes
of fish death and affected growth rates. All this information will be significantly helpful to
expand the aquaponics activities. Record keeping also helps to keep a good eye on the harvesting
of plants, and fish. Although all sorts of activities and implemented management practices must
be recorded in the record book but maintenance of aquaponics input cost logs, production record,
sales record, crop activities log, water quality data, and fish feeding logs are most important
(Boyd et al., 2020).

Pump Failure
Regular maintenance of is pump is a critically important technique to improve the growth and
development of growing plants and fish. The probability of pump failure is enhanced if no
maintenance measures are ensured. One of the main issues of the quality pumps is that contact
brushes are eventually degraded. This problem can be greatly avoided by using proper
maintenance measures Spare brushes can also be used to replace the degrades brushes.
Moreover, keeping a user manual is also a good approach to get exact know-how about
operational and degraded pumps. It will be significantly helpful to avoid repairing costs. Another
important consideration is to have another pump that can be activated during emergency
conditions (Asciuto et al., 2019).
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Site Security
Aquaponics growing and production sites must be secure to protect growing fish and plants.
Unfortunately, we are living in a world where security is an essential life requirement and must
be considered to avoid major loss. Security is not only required for fish and plants but all other
components of the aquaponic system must be protected as they are quite expensive and essential
for the normal functioning of an aquaponics system (Sunny et al., 2019).
There are always many kinds of security systems for different things and segments, but the
implementation of the right and efficient system is essentially important to secure the investment
and precious efforts for aquaponics production. Growers should know and estimate the types of
threats to the aquaponics and should install and implement the right security system according to
the type of identified risk. Growers must consider 3Ls such as limit access, light, and lock to
protect aquaponic systems (Laidlaw and Magee, 2016).
Security measures and protection systems must be implemented and installed by the proper
identification of threats. The effectiveness of physical protection systems is based on three
principles such as deterrence, detection system, and delay. Deterrents include guard animals,
brush clearing, fencing, and lighting. Lighting can easily frighten the intruders, so the installation
of slow-motion is helpful to achieve efficient secure conditions. Mounting of lights at any high
place helps to cover a large area (Karimanzira and Rauschenbach, 2019).
Walls, high fences, and gates are also helpful to limit the access of opportunist thieves. Gates
must be properly closed, and fences should be high enough to minimize the entry of pests and
human beings. Limiting the entry of both vehicles and feet is essential to avoid any major loss.
Area in the surroundings of aquaponics should be kept clear from shrubs and bushes, and grasses
must be kept short to limit the availability of hiding places (Follett, 2015).
Detection and delay are also significant factors of the aquaponic security system as detection is
helpful to alert the growers when someone is trying to enter that place. The use of specific
detection devices like alarms, cameras, and light sensors is very effective to keep a good eye on
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the aquaponics system. Whereas delaying tactics can also be used to allow good timing interval
between access and detection. The use of locks on tanks, gates, and doors helps to delay the
access of suspected people to the aquaponics systems (Khan et al., 2020).
Solar power systems, batteries, and panels should also be properly protected. Panels should be
properly bolted and welded to the roofs so that these components cannot be removed and stolen
easily. Batteries can also be secured by appropriate digging of about 4-6 inches to the ground and
cement foundation must also be poured. The battery cage must also be inserted into wet cement.
The cage should be locked with at least two or more locks. Moreover, the cage can also be bolted
to the floor. The sump tank should also be properly covered to secure it from stealing (Ismail et
al., 2019).

Troubleshooting Techniques
Aquaponics farming requires proper maintenance and a good regulation of various operations to
ensure sustainable production of fish, and plants. Proper identification and troubleshooting can
greatly help to minimize the loss and maximize the yield without involving high-cost
management (Cronin et al., 2016).

Fish Mortality
Fish are very sensitive to any change in the aquaponics systems and surrounding environmental
conditions. Fish mortality must be avoided by the proper regulation of growing conditions, and
elimination of all kinds of biotic, and abiotic stresses (Jephi et al., 2017).

Water Quality
Water quality is also a major governing factor for the health of fish and plants and its high
quality must be ensured to get good crop production, and fish biomass production. Some of the
common problems related to aquaponics water quality are as follows
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o Sedimentary water may get dirty due to the potential entry of soil to the water and the
presence of uncleaned gravels. Seedling roots and gravels should be properly washed
before adding to the aquaponic systems.
o System water may produce a foul smell due to overfeeding, and insufficient oxygen
levels. The decomposition of dead and decaying organic matter and fish creates anaerobic
conditions in the aquaponics systems and greatly limits the available oxygen contents.
This issue can be addressed by appropriate feeding to the fishes and by physical removal
of excess feed found at the bottom. Moreover, air can also be pumped to the bottom to
avoid the settling of fish feed in the fish tank. However, if the problem becomes
extremely severe then replacing water is the last possible solution to avoid major negative
effects on fish, and plants.
o Too much exchange of water, and over water dilution is a good approach for the growing
fish but is not recommended for plants. Therefore, it must be avoided to prevent major
negative effects on the living entities of aquaponics systems (Oommen et al., 2019).

Leaks, Overflows, and Blockages
Primarily blockages are the result of mismanagement in the routine maintenance of the system
and greatly affect the spray nozzles of the systems. This happens due to the buildup of fish
waste, bacteria, algae, and sediments in the nozzles, and pipes. These nozzles can be simply
pulled off and flushed in the clean water outside the aquaponics tanks (Beebe et al., 2020).
Drainpipes are also blocked due to embedded growing beds. This problem can be noticed by the
observation of flooding of grow beds and when there is no drainage back of water to the fish
tanks. Drainage pipes are provided with the caps at their back ends and these caps can be
removed to deal with the sediment blockages. Sometimes, drain holes are also blocked and this
problem can be identified at the start-up of the aquaponic system. This problem can be reduced
by the removal of gravels out of grow beds (Blanchard, 2019).
Overflow in the fish tanks causes blockage of tank valves and usually overflowing of fish tanks
is also an indication of blockage. Aquaponic systems also undergo some sort of leaks and this
problem is most common near the connection of pipe fittings. The main reason behind this
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problem is that there is cementation of pipe fittings at joints. Such sort of leaking problems can
be avoided by wrapping thin plastic materials at these points. Moreover, connections must be
fixed tightly to avoid these issues (Somerville et al., 2014).
A moderate masonry may also be required to fix major leaking issues in grow beds, and tanks.
The affected grow bed, or tank must be isolated before the repairing. In this way, there will be a
minimum effect of management operations of growing fish and plants in the aquaponics systems.
These isolated grow beds, and tanks can be easily reunited with the aquaponics systems to
continue the plant and fish growing operations.

Disease Diagnostic Techniques in Aquaponics
Disease development and stresses in the aquaponics can be easily identified by checking the
changing physical, and biochemical behaviors of the fish. Daily based careful and constant
observation enable growers to recognize disease development in the fish. Behavioral changes of
fish during feeding, and after feeding must be observed to check the health status of fish in the
aquaponic systems (Stouvenakers et al., 2019).
Healthy, and normally growing fish exhibits energetic, and fast swimming, and good appetite.
Usually, they swim in specie specific and normal patterns and have good and intact skin without
any discoloration. Whereas visible changes can be observed in the physical appearance of
diseased fish. Most obviously feeding, and movement-related activities are also reduced due to
biotic and abiotic stressors (Somerville et al., 2014). Some behavioral changes in the fish include
flashing, crowding at water inlet, slow movement, weakness, lying on bottom, gasping at
surface, reduced equilibrium, stretching on sides and bottom of tank, darting, twisting, and
whirling. These behavioral changes can be observed with unaided eyes and the gross stress
symptoms may include skin erosions, scale loss, tumors, spinal deformation, swelling on gills
and body, lightening and darkening of skin, enhanced production of mucus, distended abdomen,
fin damage, sores, ulcers, bulging eyes, and sunken eyes. These problems can be easily observed
by the aquaponic growers, but they can also take the services of fish veterinarians, and health
specialists for immediate diagnosis (Baßmann et al., 2020).
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The general techniques to protect fish from pathogens, disease, and various stressors are as
follows
o Commercial vaccines should be administered against bacterial, viral, and pathogenic
attacks. These vaccines can be applied to fish by injecting or by food immersions.
o Some breed strains are highly resistant against certain pathogens and stresses and these
strains must be selected to get maximum production from the aquaponics systems.
o Corrective and preventive measures must be taken on time to avoid further spread and
problems.
o High stocking density must be avoided as it may cause stress and an increased probability
of disease development. Moreover, it can also cause skin lesions that serve as the primary
site for pathogenic entries to the fish bodies.
o Contaminants and leftovers should be regularly removed from the aquaponic tanks as
they can offer potential sources of disease development if left uncontrolled.
o All the equipment must be properly disinfected for fish manipulation and cleaning the
aquaponic tanks. While only disinfection is not an adequate technique so all the
equipment must be properly rinsed with clean tap water or deionized water. The use of
handwashing and footbaths with disinfecting soaps at aquaponic entries is highly
recommended to reduce pathogenic entrance to aquaponic systems. Some chemicals such
as iodophors, chloramine T, and B, and benzalkonium chloride are greatly helpful to
prevent disease development.
o Immunostimulants and dietary additives must also be administered for improved disease
resistance and health maintenance. These foods contain various products such as
vitamins, nucleotides, synbiotic, probiotics, prebiotics, essential oils, organic acids,
microorganisms, vitamins, natural plant products, and immunostimulants. Therefore, they
can essentially improve fish metabolism and immune system to fight against different
kinds of stresses.
o Fish should also be segregated by their age to prevent diseases and susceptibility to
pathogens.
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Treatment Techniques for Aquaponics
Both fish and plants in the aquaponics systems share similar water loops and only appropriate
medications should be used to protect fish, plants, and microorganisms. The effects of disease
treatment for medications can exert negative influences on the overall health of plants and fish
and it must be avoided by using the right treatment technologies at the right times. Early
implementation of treatment is significantly recommended to avoid major losses and problems.
Diseased fish can also be transferred to the isolated fish tanks for treatment and medication
(Yavuzcan Yildiz et al. 2017).
Sodium chloride (fish salt) is also recommended to treat bacterial, parasitic, and fungal infections
in the fish. Although, this salt offers beneficial medication opportunities for the fish, but it can
exert detrimental effects on plant growth and development. However, growers can separate the
recirculating aquaculture and hydroponic units to reduce the salt effects on growing plants.
Recently, a German company has also introduced an improved method of fish disinfection and to
control ectoparasites of fish in the aquaponic systems. This medication process is significantly
advantageous as it does not leave any residues of treatment substances in the aquaponic tanks
(Sirakov et al., 2016).
Alternatively, the use of the controlled amount of hydrogen peroxide is also helpful to treat fish
diseases but its prolonged and documented use can cause significant problems in the aquaponics
systems. Whereas biological control methods based on using living organisms and relying on
mutualism, predation, commensalism, and antagonism approaches is significantly helpful to
control various notorious pathogens of fish (Sitjà-Bobadilla and Oidtmann 2017). One of the
successful implementations for biological control of fish in the aquaponic culture has been used
against skin parasites or sea lice in the salmon farms. This practice has been widely used in
Norwegian farms (Skiftesvik et al. 2013). Cleaner fish can fight well against various pathogen
due to healthy metabolic activities, and immune systems.
The use of filtering organisms, and filter-feeding techniques are also good approaches to reduce
pathogen loads in the aquaponics water, and thereby it significantly reduces the probability of
disease development and emergence. Pilsbryoconcha exilis can greatly reduce the notorious
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populations of Streptococcus agalactiae in Tilapia based aquaponics system (Othman et al.,
2015). Beneficial microorganisms act as probiotics in the aquaponics water and fish feed and
helps to promote plant, and fish growth by fighting against various pathogens. Some medicinal
plants also offer excellent antiparasitic, antifungal, antiviral, and antibacterial properties.

Fishery techniques from Greece
When deciding to build aquaponics systems, apart from the type of fish you will have to choose,
there are also other parameters to be taken into consideration. An aquaponics system combines
the cultivation of fish and the cultivation of plants through a quite complicated facility, so
everything must be designed and developed very carefully and following every other part of the
system.
First of all, it must be decided if the fish that will be selected for the aquaponics system will be
grown for the food or just for running the aquaponics system. If you want to take full advantage
of the fish by consuming them or selling them as food products, then you must plan their
facilities and feed accordingly. Also, not all species are edible so you must first search which
species are appropriate both for aquaponics and for consumption (Bosma et al., 2017).
In this first research, you should also look for any bans on particular fish species. Many countries
or states forbid certain species and have made them illegal to be grown, thus, before you proceed
with any purchase, you should check which fish are banned and avoid them, preferably with a
University in your area that have expertise in this field or an AG extension office.
The selection of the fish species will determine the plant species. It is a decision that affects these
two types vice-versa because the waste of the fish provides the necessary nutrients for the plants,
so the plants are highly dependent on the kind of fish being used. Therefore, you should bear in
mind that plants and fish used in aquaponics system should also have similar needs like
temperature, quality of water, pH, and other conditions.
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Fish are one of the essentially vital components of the aquaponics system, so it is of paramount
importance to choose the most suitable species of fish for this kind of cultivation. Of course,
their maintenance is equally important, and it is also affected by their type (Delaide et al., 2017).
Fish offer the necessary nutrients for the plants, and if the fish that are grown come from the
place they are cultivated, they are a great source of protein. There are many kinds of fish for
aquaponics, depending on the local climate and the suppliers in every country. Speaking of
Greece, the growth of various kinds of trout, bass, carp, and others is supported. Tilapia is
another kind of fish which is very famous abroad but not in Greece, at least not yet. Below, there
are some of these kinds that can be used in aquaponics:

Catfish

Source: Free photo on Pixabay
Various types of catfish are appropriate for aquaponics all over the world. It can be eaten
because its meat is smooth and tasty, it grows rapidly, and it is a great source of waste for the
plants. It is much more sensitive to pH, temperature, and water quality and good quality and
healthy fish can be obtained in 5 to 10 months. Its size is usually between 25-45 cm and its
weight can reach up to 1 kg (Calone et al., 2019).
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Carp

Source: Free photo on Pixabay
There are a lot of carp kinds that are best suited in aquaponics systems very beneficially. But
there is a disadvantage due to its uncontrollable reproduction, its harsh nature, and their easy
adjustment in many places in many areas. They can be dangerous for other local fish if let free.
So, in some countries, there are fines and/or payments for the maintenance of such species. Also,
although it is notorious for its bad taste and its quality as feed, it is widely grown in Asia. It
usually reaches up to 35 cm and 2 kg (Jaeger et al., 2019).

Goldfish

Source: Free photo on Pixabay
They are very easy to find because they are sold in local stores, fish suppliers, and even pet
shops. It is considered to be quite tough and resistant; it enjoys hot climates and can stand hard
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water conditions. It is good to use in aquaponics systems because it produces a lot of waste, but it
is not edible. In many areas, they are reproduced in a tank, but they generally need to be covered
by plants in the tank to be reproduced. Their size varies from 15-18 cm and their weight from
150-300 gr and they are usually categorized with carp (Nuwansi et al., 2017).

Bass

Source: Free photo on Pixabay
This fish has the highest levels of omega 3 fatty acids of all fish worldwide. They are freshwater
fish and live in warm water and can be fed with all kinds of food. They adjust very easily in
aquaponics and they grow fast. Their size can be from 18 up to 25 cm and their weight from 200
up to 400 gr (Bordignon et al., 2020).
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Koi

Source: Free photo on Pixabay
Koi are considered to be a subspecies of carp. It is very popular in Asian countries because they
are even used for decoration in lakes. However, they can be found in many pet shops or from
suppliers. Koi are very resistant to low temperatures so they will be a good choice for aquaponics
systems developed in long winters. It is a durable fish species and also has strong resistance to
common parasites. Their estimated size is 25-40 cm and weight 0.5-1.5 kg (Paudel, 2020).

Trout

Source: Free photo on Pixabay
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Trout is of the best kinds of fish for aquaponics, especially for those with lower temperature in
water because they like colder water. The best temperatures for this fish are between 10°C and
20°C. It offers a great taste but requires pristine water conditions for survival and growth.
Moreover, they are preferred thanks to their excellent rate of feed/weight increase and their
amount of waste, but they are sensitive to pH changes. They vary from 20-30 cm in size and 0.21 kg in weight (Buzby et al., 2017).
What other factors are important to take into consideration for the correct choice and use of fish
in aquaponics are the load of the fish, the size of the tanks and the fish, the quality of the water,
the ventilation of the space, and the density of the fish. We should not consider that with bigger
amounts of fish, the plants will grow faster. The results of the cultivation can be good even with
less fish, especially if we think that the more fish, the higher the risk.
As mentioned above, in aquaponics the plants cultivated take the required nutrients for their
growth from fish and feed waste. This only happens if optimum ratio of daily fish feed inputs
and area of growing plants are sustained. Thus, great attention and care must be given to the
fulfillment of both plant’s and fish’s nutritional requirements in an aquaponics system. The fish
diet and the feeding schedules are those factors that must be designed very cautiously because
the nutrients must be provided at a specific time and at right levels to complement bacteria,
plants and fish.
Therefore, the performance, the cost-effectiveness of aquaponics production, and the success of
the system will be accomplished. For this purpose, there may be an optimization of specie
specific and tailored aquaponic feeds to achieve overall sustainability of the system as a whole.
Furthermore, overall optimal point should also be determined according to performance of all
system parameters involving environmental and economical sustainable measures. Tailor-made
diets are probably the future for the fish feed because they will serve the purpose of
sustainability, at the same time. But it should not be neglected that specific fish feed in the
aquaponics fulfill the nutritional requirements for both growing fish and for plants.
So, to increase sustainability, a good first recommendation is to depend less on fishmeal (FM)
and fish oil (FO) and instead focus on low-carbon-footprint, high energy, and novel raw natural
ingredients. For this reason, the research regarding the fish diet is focused on “the efficient use
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and transformation of the dietary components to provide the necessary essential nutrients that
will maximize growth performance and achieve sustainable and resilient aquaculture (Siqwepu et
al.,2020).
It is of paramount importance to find the correct suppliers for all parts of your aquaponics
system. Not only the fish, but also the plants, the fish feed, and all the necessary equipment
should be of high quality for the system to be operational and well-maintained. The relevant
suppliers are not found easily and quickly in all countries. Especially in countries like Greece
where aquaponics is still at an initial stage, an entrepreneur must be very careful to make the
correct choice. And this is the reason why many people end up looking for suppliers and
ordering materials online. The right person or the right tool might be far away from you, but why
not have it? Of course, great attention should be paid to such orders, too, so some tips follow to
ensure the safest online buying experience possible:
•

Choose a Reputable Supplier - The reviews posted by other customers for the vendors
and the description of their packaging and delivery of the live fish can be good indicators
of how reliable they are. First of all, ensure that the fish they sell are healthy and in good
condition.

•

Ask for Guarantee – Stores that offer a guarantee for their fish and even a refund in case
something goes wrong during delivery are more reliable to purchase from.

•

Expedited Shipping – Another element that shows the reputable online fish vendors is
that they usually or only ship the fish under expedited or next day service because the
content is fragile and time-sensitive so don’t forget to check for it.

•

Delivery and Receiving - Expedited shipping can ensure that the product arrives on time
but the receiving is also important. You have to receive the product immediately and
make sure that the fish will be maintained in their proper conditions right away to ensure
optimum health.1
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To make aquaponics entrepreneurs’ life and job easier, many websites, platforms, blogs etc. have
been developed and uploaded aiming at gathering information and links to useful sources for the
supply of any necessary materials. A good example of such an initiative is: Global B2B Online
Directory - Search for company information - Kompass. You can find several kinds of
information for many fields (including aquaponics), suppliers, tools, materials, products, and
many more, and according to the place you are interested in (e.g. Greece).
The situation of aquaponics in Greece is best described in the article “Aquaponics Software in
Greece” published in the Journal of Fisheriessciences.com | Insight Medical Publishing.
“Aquaponics in the Mediterranean region is in early stages of development. Aquaponics farmers
in Greece may find a lot of knowledge about tilapia, trout, catfish, and carp to start a small--scale
home system. However, in the Mediterranean region, the preferences of consumers for seafood
are mainly based on fish species of marine aquaculture. Thus, fish produced by aquaponics is not
desired for human consumption but will also be serving to providing the nutrients for cultivation
of the plants or for introduction as a “new species” at a less price. Addition of new fish species
being used in aquaponics in Greece are grey mullet (Mugil cephalus) and the European eel
(Anguilla Anguilla), are greatly loved seafood in this region. In Greece, hobbyists, educators, and
Universities construct most of the aquaponics systems. While, there has been only one
experimental facility in the region of Western Greece (Amaliada) where different crops such as
(leafy plants, tomatoes, aeggplants, peppers, cucumbers, lettuce, and peas) and fish cultures
(tilapia, carp, and cephalus) are being tested in the parallel with development of unique hardware
and software platform.’
In conclusion, the aspect of fish feed load and its design is of paramount importance in
aquaponics because it is the core and sometimes the only input of nutrients in the system, for
both animals and plants. Through this input, nitrogen is added to aquaponic system in the form of
protein in fish feed that can be metabolized by fish and excreted in the ammoniacal form.
It is recommended that recirculating aquaculture with hydroponics be integrated since this can
limit the production of unwanted nutrients to the environment along with generating profits. It is
not irrelevant that farmers calculate the amount of nutrients needed and the amount that needs to
be augmented for the plant growth based on the amount of feed being used in the aquaculture
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units. “In the aquaponics systems the evidences thus points to specific needs to match excretion
rhythms in fish and nutrient uptake rhythms in plants (Khandaker, and Kotzen, 2018).

Conclusion
Aquaponics system is a sustainable solution for high-quality food production and is based on the
use of recirculating aquaculture, and hydroponic systems in any cultured medium than the soil.
These cultivation systems are well known and are practiced throughout the globe to produce
high-quality and nutritionally rich food. Aquaponics production systems are greatly variable in
terms of layout systems, different species of plants, and fish, and prevailing climatic conditions.
However, the level of food production is not systematically attained due to a lack of appropriate
knowledge and understanding. There should be a proper collaboration between researchers,
community organizations, government, scientists, and international organizations to teach and
implement the right fish and aquaponics techniques to produce nutritional rich, safe, and highquality food on a sustainable basis.
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Introduction
Agriculture, as we know it today, evolved through initiatives and activities at
individual, collective and institutional level worldwide, and it is continuously
evolving, providing benefits to all sectors of economy with great impact to natural and
socio-economic frameworks.1 The Agricultural framework has a very important role
in the economy of countries at global scale, and is the main source of food, income
and employment to their populations.
Agriculture is an economic activity in which primary products of plant and animal
origin are received from exploitation of agricultural land and the cultivation of plants
and animals. The development of human society led to the development of trade and
transport, so agriculture developed from production for own needs to commodity
production. Farms were given the opportunity to supply market with their surplus
agricultural products and to trade them for products and services from other economic
activities.2
Over the last years, entrepreneurship and innovation have gained increasing attention
as complex phenomena linked to economic development and society’s well-being.
The role and functions of the agricultural entrepreneurship is not only being a
milestone in economic development of society, but also promoting the formation of
diversified national market leading to deeper integration of enterprises into the
agricultural sector.
This book intends to bring more insights for the understanding of agricultural
entrepreneurship, in order to cultivate interest in youth into this field. In addition, it
will support the young farmers in order to open up their horizon and change their
prejudgment against agriculture and the opportunities that agriculture offers.
Moreover, through its content an opportunity will be given to young people to be
active in the field of agricultural entrepreneurship, and more specifically, in the field
1

Mavridis, A., INNOVATIVE AGRIBUSINESS IN GREECE. Available at:
https://www.researchgate.net/publication/335703627_INNOVATIVE_AGRIBUSINESS_IN_GREECE
2 Njegomir, V., Pejanovic, L., & Kekovic, Z. (2017). Agricultural entrepreneurship, environmental protection and
insurance. Ekonomika Poljoprivrede, 64(3), 1035-1047. Retrieved from:
https://www.researchgate.net/publication/322091462_Agricultural_entrepreneurship_environmental_protectio
n_and_insurance
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of aquaponics. This book also contributes young people to improve their agricultural
competences and defeat the beast of unemployment

1. Definition of Entrepreneurship and Agricultural
Entrepreneurship
The term ‘entrepreneur’ refers to someone who produces for the market. An
entrepreneur is a determined leader, always looking for opportunities to improve and
expand their business. Also, an entrepreneur likes to take calculated risks, assumes
responsibility for both profits and losses, is passionate about growing his/her business
and is constantly looking for new opportunities. Entrepreneurs are innovators as they
always look for better and more efficient and profitable ways to do things. Being
innovative is an important quality for a farmer-entrepreneur, especially when the
business faces strong competition or operates in a rapidly changing environment.3
In a very limited meaning, the term “entrepreneurship” is the act of creating a
business or businesses while building and scaling it to generate a profit. Learning and
development are the heart of entrepreneurship. To begin with, agricultural
entrepreneurship shares many characteristics of "generic" entrepreneurship, but also
has its distinct features due to the specific context of the agricultural sector.
Agricultural Entrepreneurship can be defined as being largely connected to the
advertising and also manufacturing of different farming products. Agricultural
Entrepreneurship is additionally connected to farming inputs. Instances of areas where
agricultural business owners connect themselves include dairy, forestry, and also
cultivation. 4
Agricultural entrepreneurship is often related to the diversification of activities in
farms, where networking is crucial to promote changes within businesses and to
promote exchanges in experience. However, this networking between the several
agricultural and rural stakeholders is not always symmetric and does not provide
everyone with benefits. Trust, engagement and reciprocity amongst the several agents
3

http://www.fao.org/uploads/media/5-EntrepreneurshipInternLores.pdf
Nor, N. M., Masdek, N. N. M., & Maidin, M. K. H. (2015). Youth inclination towards agricultural
entrepreneurship. Economic and technology management review, 10, 47- 55.
4
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are important for success and for creating environmental entrepreneurship as well as
the concerns for ethics.5
For some producers, entrepreneurship provides an opportunity for business
development, while for others it represents one of the few available routes to
economic survival and retaining their farm-based livelihood.
Finally, agricultural entrepreneurship is the basis of creativity, innovation,
profitability and risk management of agricultural producers. In fact, agricultural
entrepreneurship is important for more competitive farms to strengthen their position
in the market, but also for more familiar farms, to improve their socioeconomic and
environmental contributions. In practice, entrepreneurship entails innovation and new
ideas for any stage, from production to final consumption. 6

2. Why is Agricultural Entrepreneurship Important?
Traditionally, we could not position agriculture among the industrialized fields that
require heavy and hi-tech equipment. It could even be said that it was an industry with
limited dynamics, comprised of family business units rather than big businesses. Of
course, this could not result in the transformation of agriculture since these farmers
did not intend to adapt and promote innovation. However, there has been a gradual
change over the years because of many factors that also transformed or arose, such as

5

Clark, J. Entrepreneurship and diversification on English farms: Identifying business enterprise characteristics
and change processes. Entrep. Reg. Dev. 2009, 21, 213–236.
Hermans, F.; Stuiver, M.; Beers, P.J.; Kok, K. The distribution of roles and functions for upscaling and
outscaling innovations in agricultural innovation systems. Agric. Syst. 2013, 115, 117–128.
Vinholis, M.D.M.B.; Souza Filho, H.M.D.; Carrer, M.J.; Chaddad, F.R. Determinants of recognition of TRACES
certification as valuable opportunity at the farm level in São Paulo, Brazil. Production 2016, 26, 78–90.
Dell’Olio, M.; Hassink, J.; Vaandrager, L. The development of social farming in Italy: A qualitative inquiry across
four regions. J. Rural Stud. 2017, 56, 65–75.
Lambrecht, E.; Kuhne, B.; Gellynck, X. Asymmetric relationships in networked agricultural innovation processes.
Br. Food J. 2015, 117, 1810–1825.
Larsson, M. Environmental Entrepreneurship in Organic Agriculture in Jarna, Sweden. J. Sustain. Agric. 2012, 36,
153–179.
Marsden, T.; Smith, E. Ecological entrepreneurship: Sustainable development in local communities through
quality food production and local branding. Geoforum 2005, 36, 440–451.
Pompe, V. Moral Entrepreneurship: Resource Based Ethics. J. Agric. Environ. Ethics 2013, 26, 313–332.
6 Martinho, V. (2020). Agricultural Entrepreneurship in the European Union: Contributions for a Sustainable
Development. Applied Sciences, 10(6), 2080. Retrieved from:
https://www.researchgate.net/publication/340040163_Agricultural_Entrepreneurship_in_the_European_Union
_Contributions_for_a_Sustainable_Development
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economic liberalization, modification and broadening of agricultural markets and their
needs, and the society itself.
Thus, agricultural companies had to adapt to the new data in order not only to survive,
but also to thrive. Luckily, changes in society and markets, such as the new market
demands, the differentiation of consumer habits, the adoption of environmental
regulations, sustainability, and many more requirements through the stages from
production up to sales, were seen as opportunities for new entrants, innovation, and
portfolio entrepreneurship. Many experts (politicians, practitioners, scientists) have
realized the farmers’ and growers’ increasing requirements for entrepreneurship,
because only in this way they will manage to be sustainable in the future.7
“Recent studies show that agricultural entrepreneurship is not only wishful thinking
or a new hype: it has a profound impact on business growth and survival”.8
It is a fact that agriculture falls within the primary sector of the economy; generally, it
is an activity which is concerned with the earth and anything else from nature. In an
accounting context, an industry is a branch of economic activity. So, the terms
‘agricultural industry' or ‘agricultural entrepreneurship’ are used to describe the
branch of agricultural production. It is also widely known that for Europe and many
countries, agriculture is one of the most important business sectors. For this reason, it
is worth taking a look at some data that concern agriculture.
Agriculture contributed 1.1 % to the EU's GDP in 2018
Usually, agriculture is connected with crops, fields, small farms or other such
production activities that are not considered to be businesses of major value or size.
However, these activities’ connection with other industries, such as food and beverage
processing industry, makes them of paramount importance. As a matter of fact, “the

7

Pyysiäinen J, Anderson A, McElwee G, Vesala K. Developing the entrepreneurial skills of farmers: some myths
explored. Int J Entrep Behav Res. 2006;12:21-39., McElwee G. A taxonomy of entrepreneurial farmers. Int J
Entrep Small Bus. 2008;6:465–78.
8 Verhees FJHM, Kuipers A, Klopcic M. Entrepreneurial proclivity and farm performance: the cases of Dutch and
Slovenian farmers. Int J Entrep Innov. 2011;12(3):169-77., Lans T, Verstegen J, Mulder M. Analysing, pursuing and
networking: a validated three-factor framework for entrepreneurial competence from a small business
perspective. Int Small Bus J. 2011;29(6):695-713.
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agricultural sector contributed EUR 176.9 billion towards the EU's overall GDP in
2018.”9
The agricultural industry created an estimated added value of EUR 181.7 billion
in 2018
To understand the importance of the amount of the above mentioned estimated value,
it is necessary to understand the concept of the gross value added in the EU’s
agriculture industry: “it is the difference between the value of everything that the
EU’s primary agricultural sector produced in 2018 and the costs of the services and
goods used in the production process”10. And apart from 2017, the added value of
2018 was the biggest one in the decade.
The value of the output produced by the EU's agricultural industry was an
estimated EUR 434.3 billion in 2018
This output includes the value of every kind of agricultural activities such as crops,
animals, agricultural services along with some goods and services that were not
defined as clearly agricultural. The figure below shows the output of agricultural
industry, therefore the sources of this value.

9

Performance of the agricultural sector - Statistics Explained (europa.eu)

10

Performance of the agricultural sector - Statistics Explained (europa.eu)
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Sustainability of the Agricultural Sector
Another important issue in the agricultural sector is sustainability. Nowadays, there is
wider interest among people and professionals in the efficiency of resources use
because one of the main targets of every economy is to be more sustainable, with
great economic growth and a positive environmental impact. It is unavoidable that
great attention will be paid to the links between farming activities and the
environment since the agricultural activity affects water, air and soil, and furthermore
land use diversity, ecologies and wildlife. For this reason, there is an effort to monitor
these impacts as part of the Sustainable Development Goals (SDGs) with the
development of specific indicators. It is even proposed a common policy including
objectives on climate change action, environmental care and the preservation of
landscapes and biodiversity.
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Aquaponic Systems as Good Examples of Entreprenenurship
Aquaponics in an innovative agricultural food production method in which fish and
vegetable farming are integrated. The nutrient rich water from the fish tanks is utilized
by the vegetables that grow directly with their roots in the water, thereby cleaning it.
The circularity of the system saves water compared to rainfed and irrigated agriculture
and can be implemented on non-fertile lands as it is a soil-less growing technique.
Moreover thanks to these systems, the bad effect of climate change can be
compensated.
As an entrepreneurial movement of Aquaponic Systems, there are many examples
from all over the world. You can see below an example from Ethiopia.
The Fast Track Global Challenges Programme (GCP) Research Project
“Sustainable integrated fish-vegetable production in Ethiopia”11 finalized in 2018.
The project aimed to improve nutrition security of rural households in Ethiopia by
providing households with an affordable and profitable aquaponics system to generate
nutrient-rich food and by developing sustainable business models to generate income.
In this project there were two target groups:
1) In Shewa Robit with female entrepreneurs;
2) In Hawassa with poor family entrepreneurs.
The women in two places produced agricultural products with Aquaponic systems and
made quite profit from their work. Even though their cultural setting is based on male
dominance thanks to this project they could show a great example of women power.

11

https://aquaponicsethiopia.com/
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3. Is Agricultural Entrepreneurship Different from "Normal"
Entrepreneurship?
Another aspect of agricultural entrepreneurship to be investigated is in what degree it
is different from entrepreneurship in non-agricultural firms. Surely, there are
differences and similarities between the two types of entrepreneurship, taking into
consideration various elements of entrepreneurship. Some of these elements seem to
be relatively universal, context independent (e.g. the importance of opportunities, proactiveness, risk taking, and entrepreneurial self-efficacy), 12 while others are more
dependent on the type and context of entrepreneurship (e.g. entrepreneurial
learning).13
There are four pillars around which the study of agricultural entrepreneurship can be
built:
•

The Agricultural Sector
As mentioned above, the agricultural field did not traditionally include
entrepreneurial activities. But, it is remarkable that over the last 50 years and
in many developed countries, agriculture has focused on efficiency and
productivity like any other entrepreneurial activity and tends to become a
highly specialized domain.14

•

The Direct Farm Environment
Farms and generally agricultural activities are directly linked with the area
where they are developed. Therefore, a suitable geographical location is of
paramount importance for entrepreneurial opportunities. The opportunities to
develop new activities increase if the agriculture facilities are located in an
attractive region with other businesses, close to urbanized areas that can

12

Rauch A, Wiklund J, Lumpkin GT, Frese M. Entrepreneurial orientation and business performance: an
assessment of past research and suggestions for the future. Entrep Theory Pract. 2009;33(3):761-87.
13 Lans T, Biemans H, Verstegen J, Mulder M. The influence of the work environment on entrepreneurial learning
of small-business owners. Manag Learn. 2008;39(5):597-613.
14 Van der Ploeg JD, Long A, Banks J, editors. Living countrysides, rural development processes in Europe: the
state of the art. Doetinchem: Elsevier; 2002.
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provide access to a market, with good infrastructure and a well-developed
supporting network.15
•

The Family Firm
Even nowadays agriculture consists of smaller or bigger family farms.16 This
kind of farming culture and relevant techniques and methodology affect and
form

agricultural

entrepreneurship.

The

difference

between

general

entrepreneurs and farming entrepreneurs of small units is that the latter are less
driven by the goals of growth and innovation. “Higher priority is given to
survival, preserving family heritage, autonomy, rural lifestyle, and passing
through a healthy farm on to the next generation”. 17 Moreover, the passing
on of the family farming business from generation to generation without
allowing the entrance of external partners leads to a lack of heterogeneity, a
conservative mentality, and absence of innovative thinking.18
•

Gender
Although there is not a big percentage of women who are employed in
agriculture,

farm

women

play

an

important

role

in

agricultural

entrepreneurship. It is usually them who initiate and develop new agriculture
business activities.19 The initial entrepreneurial behaviours of farm women are
characterized by "fitting in and multitasking." So, what women actually do is
deciding on their new activities, implementing them into the existing farm and
finally trying to combine entrepreneurship with existing farm and family
duties. 20 However, women are not stuck to this strategy over time and by

15

Wilson GA. From 'weak' to 'strong' multifunctionality: conceptualising farm-level multifunctional transitional
pathways. J Rural Stud. 2008;24(3):367-83.
16 Gasson R, Crow G, Errington A, Hutson J, Marsden T, Winter M. The farm as a family business: a review. J Agr
Econ. 1988;39:1-41.
17 Jervell AM. The family farm as a premise for entrepreneurship. In: Alsos GA, Carter S, Ljunggren AE, Welter F,
editors. The handbook of research on entrepreneurship in agriculture and rural development.
Cheltenham/Northhampton: Edward Elgar; 2011.
18 Jervell AM. The family farm as a premise for entrepreneurship. In: Alsos GA, Carter S, Ljunggren AE, Welter F,
editors. The handbook of research on entrepreneurship in agriculture and rural development.
Cheltenham/Northhampton: Edward Elgar; 2011.
19 Bock BB. Fitting in and multi-tasking: Dutch farm women's strategies in rural entrepreneurship. Sociol Rural.
2004;44(3):245-60.
20 Bock BB. Fitting in and multi-tasking: Dutch farm women's strategies in rural entrepreneurship. Sociol Rural.
2004;44(3):245-60.
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investing in development, taking risks and identifying opportunities, they
manage to develop themselves in the area of entrepreneurship.21

4. Skills That an Entrepreneur in the Field Of Agricultural
Entrepreneurship Needs
Entrepreneurship is the creative response to an environment that combines
innovativeness, readiness to take risk, sensing opportunities, heightened initiative,
standard of excellence, persistence in achieving goals, positive orientation to problem
solving and constant striving for growth and excellence.22 When all those attributes
are developed in one person, the person can be successful in any field of activity such
as industry, business, education, public or professional bodies etc.
Entrepreneurial competence in agriculture refers to the exploration of new
opportunities to growth, innovation and diversification and the ability of ownermanagers to identify and pursue them.23 Farmers and growers require entrepreneurial
competences to continuously recognize and pursue new business opportunities.
Farmers are becoming more entrepreneurial and developing new skills and functional
capabilities in order to be competitive.
Furthermore, farmers need knowledge in each of the key areas of farm management:
planning, implementing and controlling. They also need information about primary
production, harvesting, processing, wholesaling and retailing and about input supply,
financial services, transport, packaging, promotion and advisory services.

21

Bock BB. Fitting in and multi-tasking: Dutch farm women's strategies in rural entrepreneurship. Sociol Rural.
2004;44(3):245-60.
22 Modak, S. (2018). A study of Entrepreneurial Competencies of Post Graduate Students in Agriculture. Indian
Journal of Agricultural Sciences, 88(9):1391-95. Retrieved from:
https://www.researchgate.net/publication/327692004_A_study_of_Entrepreneurial_Competencies_of_Post_gra
duate_Students_in_Agriculture
23 Lans, T. (2009). Entrepreneurial competence in agriculture. Wageningen University. Retrieved from:
https://www.researchgate.net/publication/40434347_Entrepreneurial_competence_in_agriculture_characteriza
tion_identification_development_and_the_role_of_the_work_environment
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What is more, there are eleven essential soft skills for a farmer-entrepreneur:
1. Initiative,
2. Ambition,
3. Focused problem-solving,
4. Creative thinking,
5. Taking risks,
6. Flexibility
7. Adaptability,
8. Interpersonal abilities,
9. Networking
10. Readiness to learn.
With these competences, farmers will be able to compete in this new environment and
make profits by taking advantage of new market opportunities. These competencies
can be acquired through practice, experience and training.24
The development of entrepreneurial skills of farmers/growers is an important issue,
which needs to be addressed by all stakeholders in the agricultural and entrepreneurial
network.

5. Do’s and Don’ts in Agricultural Entrepreneurship
The idea of entrepreneurship is complex. When a farmer introduces a new strategy
into his farming system, there are different stages of development that the strategy
goes through. The skills of the farmer must also change and develop to meet the
management demands of the new strategy. Strategy typically refers to the ability of an
organisation to position itself in the market in a way that best suits its resources and
competences.
In agriculture, there are several criteria that are generally regarded as essential to a
successful business. To begin with, product management is one of the key elements

24

Kahan, D., ENTREPRENEURSHIP in farming, Food and Agriculture Organisation of the United Nations, 5 Farm
management extension guide (2012)
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for business growth since it refers to selling a product that holds unique benefits to the
customer such as a benefit that they cannot find anywhere else.
Moreover, marketing is strongly associated with business success, in that it
coordinates the efforts of ensuring that the product actually reaches the customers by
coordinating product, price, place (distribution channels) and promotion. Marketing is
the process responsible for identifying, anticipating and satisfying customer
requirements profitably. What is more, in order to achieve business success, the
enterprise should have a strong reputation with its customers. The reputation is built
on the beliefs or opinions that customers generally hold about a business, its products
and services.
Sales are the lifeline of any business and, in order to achieve success, a business
should focus on setting objectives for increasing sales to regular customers, attracting
new customers, increasing or improving distribution strategies and opening new
possibilities. Furthermore, the financial criteria are considered to be of the most
crucial in order to achieve business success. Even if a business has a great product and
a solid customer base, it still has to manage its finances properly. This includes
compiling the following financial statements and documents: an annual budget,
regular cash flow statements, regular income statements and profit and loss
statements.
Last but not least, no business can be successful unless it achieves customer
satisfaction. To support long term operations, a business owner has to ensure
employee satisfaction as far as possible because it influences the performance of
employees. A business owner’s ability to continue the business, while maintaining
growth for an indefinite period is a significant requirement for maintaining a
competitive advantage and continuous business success.
Taking all these into consideration, it is easily to assume that every business owner
faces risks, such as financial risks, production risks and market-related risks. It is
important to conduct risk assessment in order to identify the key risks in a business,
decide how to minimize the risk and know how to conduct risk management.
The agricultural sector is known as a high-risk business environment, mainly because
agricultural entrepreneurs are faced with uncontrolled elements, such as irregular
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weather conditions and pests and diseases and also major economic constraints. These
economic constraints often mean that activities such as planting and weeding are not
done on time which has a major effect on yield and also farmers buy low quality
inputs with further reduces productivity. It is important to note that whatever strategy
someone chooses, it is not possible to avoid the risk entirely and there are always
direct or indirect costs involved in implementing a risk management strategy.25
In a continuously competitive market environment, the production of quality products
and the implementation of proper marketing strategies are considered salient features
of a contemporary entrepreneur.
The process of establishing goals and objectives for future performance and
identifying the tasks and the resources needed to achieve the goals, will be expounded
on the following topic.

6. Business Model CANVAS
The effective agricultural entrepreneurship through competitive business forms is a
requirement for development in rural areas.
There are several tools that have been developed in order to facilitate the process of
developing and implementing a business idea. These tools help lots entrepreneurs of
all sectors to realize their idea and make their dream come true. One of these tools is
the Business Model Canvas. It is one of the simplest and user-friendly templates for
developing a basic business plan. The potential entrepreneurs that will use this
template do not need to have the knowledge of a financial expert, as the template is
basic and the information to be filled is simple.
More specifically, the organization business model can be described with nine basic
segments:
1. A Business’s Customer Segment,
2. A Value Proposition For Each Segment,
25

Global Forum for Advisory Rural Services(GFRAS), Agricultural Entrepreneurship Manual. Available
at :https://www.scribd.com/document/443017666/GFRAS-NELK-M11-Agricultural-EntrepreneurshipManual

16 | P a g e
www.yeah-project.com

info@yeah-project.com

3. The Channels To Reach Customers,
4. Customer Relationships A Business Establishes,
5. The Revenue Streams A Business Generates,
6. The Key Resources And
7. Key Activities A Business Requires To Create Value,
8. The Key Partners
9. The Cost Structures Of The Business Model.
The following canvas has all the mentioned elements mapped out. This is the tool that
helps someone discuss, map, design and invent new business models. 26

In addition, we will briefly analyze the 9 segments of the business model canvas.

26

Retrieved from: https://www.businessmodelsinc.com/about-bmi/tools/business-model-canvas/
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1. Customer segments: This segment includes all the people, organizations which
you are creating value. They might be simple users and paying customers. Questions
that help you brainstorm the specific idea:
o For whom are you creating value?
o Who is your most important customer?
2. Value proposition: For each segment you have a specific value proposition. These
are the bundles of products and services that create value for your customers. Helpful
questions:
o What core value do you deliver to the customer?
o Which customer needs are you satisfying?
o What is the customer need that your value proposition addresses?
o What is your promise to your customers?
o What are the products and services you create for your customers?
3. Revenue streams: This segment makes clear how and through which pricing
mechanisms, your business model is capturing value. Helpful questions:
o How do customers reward you for the value you provide to them?
o What and how do they recently pay? How would they prefer to pay?
o What are the different revenue models?
4. Distribution channels: Channels describe through which points you are interacting
with customers and delivering value. Helpful questions:
o How does your value proposition reach your customer?
o Where can your customer buy and or use your products or services?
o Which channels work best? How much do they cost? How can they be
integrated into your and your customers’ routines?
5. Customer relationships: This segment outlines the type of relationship you are
establishing with your customers. Helpful questions:
o What relationship does each customer segment expect you to establish and
maintain?
o How can you integrate that into your business in terms of cost and format?
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6. Key activities: This segment shows which things you really need to be able to
perform a business. Helpful questions:
o What are the activities you perform every day to create and deliver your value
proposition?
o What activities are most important in distribution channels, customer
relationships, revenue stream…?
7. Key resources: This segment describes the infrastructure in order to create, deliver
and capture value. The key resources segment shows which assets are indispensable
in the business model. Helpful question:
o What key resources does your value proposition require?
o What resources are important the most in distribution channels, customer
relationships, revenue stream…?
8. Key partners: The key partners segment shows who can help you leverage your
business plan. Helpful questions:
o Who are your key partners/suppliers?
o Which key resources you acquire from your partners?
o Which key activities do your partners perform?
9. Cost structure: The cost structure describes all costs incurred to make a business
model work. Such costs can be calculated relatively easily after defining Key
Resources, Key Activities, and Key Partnerships. Helpful questions:
o What are the important costs you make to create and delivery your value
proposition?
o Which key resources/ activities are most expensive?
Critically, as we could assume from the map of the Business Model Canvas, to the
left, are all the factors related to the product or services and which are mostly under
your control. To the right, are the market and the suppliers, aspects of which are not
directly under your control. Finally, in the center is the Value proposition. It is the
reason why the business exists; it determines the core behaviors and activities of the
business, providing the guiding direction for all segments.
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7. Business Development Services in Agricultural
Entrepreneurship
A variety of both monetary and non-financial variables is faced by the farmers and
agripreneurs (agricultural entrepreneurs) in general that have a damaging impact on
the development of the business. These aspects include the reduced level of education,
poor skills on a technical basis, lack of information, as well as inadequate access to
the marketplace. So, the business growth services help these farmers to boost their
productivity along with production by availing all these solutions. Likewise, they
come to be competitive in the market.
With the variety of extension agencies in the market, farmers have excellent
accessibility to the services which lead to the development of business via the
distinctive kinds of firms. The new expansion agencies and a lot more diversified
industries aid to meet the needs of business for the farmers and their companies, as
well. They also permit contending effectively within the market. In addition to this,
they can also build the ability to gain business skills among farmers in several fields
such as:
-

Evaluating the demand and possibilities in the market,

-

Mapping the chain of the market,

-

Decision making about needs and manufacturing of an item option,

-

Recording the production expenses,

-

Carrying out the analysis of the profitability margin,

-

Maintaining documentation related to the finance of the business,

-

Assessing the solutions related to the expansion of the business,

-

Growing a common vision for financial investment in the business,

-

Preparing the business plan as well as investing,

-

Profitable Agriculture Business Ideas
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8. Profitable Business Ideas in Agriculture
In every kind of entrepreneurship, the highest goal to be achieved is the maximization
of profit. There is no entrepreneur that fights for his/her business only to be
innovative, or to have a positive impact on the environment etc. But all these aspects
can be interconnected. For example, the adoption of innovative techniques and ideas
will lead to probably an easier and more lucrative way of working, which in turn
might reduce the operational costs and increase the profit. Especially in our days, to
fight competition and gain competitive advantage, entrepreneurs must be a step
forward and think ahead of their times. For this reason, innovation has become
perhaps the most important pillar of entrepreneurship and most business ideas that
come up tend to be characterized by innovative elements to compete with similar
ones.
It is not peculiar that many studies and articles in recent years emphasize on ideas or
initiatives that are differentiated from their traditional equivalents even from the
beginning of their development, no matter how common their basis is. As an example,
it is a good opportunity to check some ideas proposed on https://krishijagran.com/ to
realize the impact of innovation on ideas and their implementation from an
entrepreneurial aspect.

1. Agricultural Farm: A classic farm needs practical and direct cash. Usually,
the production is decided based on the regional and local market’s needs. But
networking is always important, especially for far locations, if you intend to
distribute your products in a wider variety of customers.
2. Vermicompost Organic Plant Food Manufacturing: It falls within the
manufacture and production aspects of agriculture, so the expertise of the
production process is much more necessary than a high capital investment.
And this is the reason why it can be a very profitable start up agricultural
company, due to low investment needs.
3. Dried Flower Organization: Blossom manufacturing is a rapidly growing
trend regarding plant industry in farming today. And it is generally noted that
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industries which require distinct and tough to grow varieties of plants gain
more ground in agripreneurship.
4. Fertilizer Circulation Service: It is a business that requires modest capital
investment, and it is mainly managed by every federal government.
5. Organic Farm Green Home: Organic food increases in popularity and this
trend has caused increased demand for organically grown farm products
leading to growth of this agricultural business.
6. Fowl Farming: It is considered to be the fastest expanding field of agriculture
and service at the same time, and it has transformed into a techno-commercial
sector due to this expansion.
7. Mushroom Farming Business: Requiring a reduced start-up capital expense,
a farm mushroom farming company can be founded and great earnings can be
made in just a short period.
8. Hydroponic Store: It is a brand-new ranch modern technology which requires
dirt freeway of the ranch for both business and house use.
9. Snail Farming: Growing snails especially for human consumption requires a
particular knowledge of contemporary innovation and this attributes to their
opting as a profitable business idea.
10. Sunflower Farming: Growing sunflowers for oilseed requires only a little
financial investment and the choice of the suitable land for the cultivation.
11. Bee Keeping Service: Since the need for honey is growing globally, bee
keeping can turn out to be a successful venture which calls for small financial
investment. Although it needs daily surveillance and close guidance, it is
considered to be profitable because many products are produced through it.
12. Fish Farming: A common service for any moment of the year. It requires
contemporary strategies and modest capital expense.
13. Fruits and Vegetables Export: If there is no possibility of both growing and
exporting your own products, maybe there is the option of exporting fruits and
vegetables from neighbouring or partner farmers. It does not require any
advanced communication or networking channels.
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14. Flower shop: The investment needed for this idea is for retail space and
connection with the growers of plants. It can prove to be more profitable if it is
also done online by supplying customers with front door shipment without a
much bigger investment.
15. Icy Hen Manufacturing: Like fowl farming, the need for this item is growing
worldwide because many products are delivered by hens and only, working
either in the city or in the countryside.
16. Botanical Pesticide Manufacturing: It is considered as one of the most
successful and crucial agriculture business concepts because it is necessary for
organic farming, and therefore the demand for this product high.
17. Mop Manufacturing: It is a straightforward business because it is obvious
that the use of broom as a cleansing objective continues for centuries. It can be
performed with a moderate capital expense.
18. Basket Weaving: It does not require a retail space and with moderate capital
investment, a thoughtful planning and imagination, one can make good profit
of it.
19. Flour Milling: Establishing your very own brand name item is very rewarding
in this service.
20. Some Other Profitable Farming Service Ideas:
•

Animals Feed Manufacturing

•

Fruit Juice Manufacturing

•

Groundnut Handling

•

Cashew-nut Processing

•

Quail Egg Farming

•

Shrimp Farming

•

Fish Breeding ground

•

Piggery.

•

Soya Beans Processing.

•

Spice Processing.

•

Vegetable Farming.

•

Chicks Breeding ground.

•

Rajanigandha Farming.
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•

Tea Growing.

•

Grocery Store E-Shopping Site.

•

Landscape Professional.

•

Medicinal Herbs Farming.

•

Cactus Setups.

•

Dairy Farming.

•

Goatery Farming.

•

Jatropha Farming.

•

Potato Powder.

•

Corn Farming.

•

Certifies Seed Manufacturing.

•

Soil Evaluating Lab.

•

Environment-friendly House Blossom Export.

•

Horticulture Crop Farming.

•

Potato Chips Manufacturing.

•

Fodder Farming for Goats as well as Cows.

•

Agri-Farming Blogging.

9. Financing Opportunities in European and National Level and
How to Apply for One
Farming is a risky business. As it was mentioned previously, agriculture is more
dependent on the weather and climate than other sectors. There is an inevitable time
gap between consumer demand and farmers being able to increase supply as
producing activities takes time and investment.
Access to finance is important for growth and economic development. Having an
efficient financial system that can deliver essential services can make a huge
contribution to a country’s economic development. Greater financial development
increases growth, reduces economic volatility, creates job opportunities and improves
income distribution. A well-functioning financial market plays a critical role in
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channelling funds to their most productive uses, and allocates risks to those who can
best bear them.
The European policies focus on the efficient use of resources utilized in agriculture, a
sector which remains vital for national economies. Agriculture constitutes the main
force for rural economic development, while entrepreneurship and innovation are
fundamental for contemporary economies’ success.27
Moreover, European Unions’ farmers are under pressure from the increasing global
trade in food products and trade liberalisation. Developments on global markets
increase competition, but also create new opportunities for the European agri-food
sector. Additionally, globalisation and fluctuations in supply and demand have made
agricultural market prices more volatile in recent years, adding to farmers’ concerns.
These business uncertainties in agriculture justify the important role the public sector
plays in ensuring a safety net for farmers’ income.28
In recent decades, EU Farm Policy helps farmers face these challenges and respond
to peoples' changing attitudes and expectations.
The EU’s Common Agricultural Policy (CAP) is a partnership between agriculture
and society, and between Europe and its farmers. It aims to:
•

Support farmers and improve agricultural productivity, ensuring a stable
supply of affordable food;

•

Safeguard European Union farmers to make a reasonable living;

•

Help tackle climate change and the sustainable management of natural
resources;

27

Andreopoulou, Z., Tsekouropoulos, G., Theodoridis, A., Samathrakis, V., & Batzios, C. (2014).
Consulting for Sustainable Development, Information Technologies Adoption, Marketing and
Entrepreneurship Issues in Livestock Farms. Procedia Economics and Finance, 9, 302-309.
https://doi.org/10.1016/s2212-5671(14)00031-8
28
For more information you can visit the following link: https://ec.europa.eu/info/food-farmingfisheries/key-policies/common-agricultural-policy/income-support/income-support-explained_en
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•

Maintain rural areas and landscapes across the EU;
Keep the rural economy alive by promoting jobs in farming, agri-foods
industries and associated sectors.

The CAP is a common policy for all EU countries. It is managed and funded at
European level from the resources of the EU’s budget.29
The CAP is financed through two funds as part of the EU budget:
•

The European Agricultural Guarantee Fund (EAGF) provides direct support
and funds market measures

•

The European Agricultural Fund For Rural Development (EAFRD) finances
rural development.

29

For more information you can visit the following link: https://ec.europa.eu/info/food-farmingfisheries/key-policies/common-agricultural-policy/cap-glance_en#title
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The other programme is The Agricultural European Innovation Partnership (EIPAGRI)

30

works to foster competitive and sustainable farming and forestry that

'achieves more and better from less'. It contributes to ensuring a steady supply of
food, feed and biomaterials, developing its work in harmony with the essential natural
resources on which farming depends.
The Case of Greece
In Greece, farmers have to be aligned to the EU initiatives regarding
entrepreneurship, marketing and technological novelties, in order to benefit from
European and national funds. At this point, it is of high importance to underline the
role of the Greek Government, especially the practices of the Hellenic Ministry of
Rural Development and Food 31 , in the formation and implementation of proper
policies into the agricultural field. These policies, based on economic pragmatism,
social sensitivity and a view to the future, formulate a new momentum, which will
minimize the inherent and structural weaknesses of Greek agriculture and lead to an
increase in agricultural income.

30
31

https://ec.europa.eu/eip/agriculture/en/about
For more information you can visit the following link: http://www.minagric.gr/index.php/en/
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Examples of supportive actions are the following:
1. Rural Development Programme
The scope of this programme is contribute in the overall development and sustainable
competitiveness of the Agricultural Sector in Greece. Activities and groups that are
funded and supported under this programme are the following:
-

Improvement Plans of the Agricultural sector,

-

Manufacturing and Energy Use,

-

Young Farmers,

-

Infrastructure for Development and Repetition of Action,

-

Agricultural-Different Solutions,

-

Collaborative actions with an expanded scope of opportunity between
different bodies in the field of rural development,

-

Development of small farms,

-

Initiation of start-ups outside the agricultural sector in rural areas,

-

Investments in the development of forest areas and the improvement of forest
viability,

-

Establishment of groups and producers' organizations,

-

Local development strategies on the initiative of local communities.

The overall budget of the programme 5,880,192,246 euros, of which 4,718,291,793
euros is the participation of the European Union and 1,161,900,453 euros the national
participation – for the programme period 2014-2020.32
2. National Agricultural Network
Networking in rural areas has been widely recognized and adopted as a key tool for
supporting and promoting sustainable rural development. The main added value of
networking is to find solutions to problems faced by rural areas through the exchange

32

Rural development programme. Retrieved from:
https://www.espa.gr/el/pages/staticAgrotikiAnaptyxi.aspx
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of knowledge and information, as well as the encouragement of dialogue between
stakeholders.
At the national level, the National Agricultural Network has been created which is a
successor to the network of the previous programming period and continues to
support the Rural Development Program 2014-2020 for its more effective
implementation.
Its members come from all directly or indirectly involved persons in rural
development issues.
Networking through the National Rural Network aims to:
-

improving the quality of application of Rural Development Programme,

-

increasing the participation of those involved in rural development issues,

-

informing the general public and potential beneficiaries about the benefits of
agricultural development policy and funding opportunities,

-

promoting innovation in rural areas and especially in agriculture, food
production and forestry,

-

facilitating the exchange of knowledge, know-how and valuable practices in
rural development.33

To sum up, due to the European Union’s and Nation’s support, specifically for
multifunctional agriculture and market globalization, there has been a rise in
entrepreneurial attitudes amongst European and local farmers, or this has at least had
an influence on farm organization and farmers’ perspectives. In addition, investments
in research and education (specifically educational training) from the several
agricultural stakeholders have helped to promote innovation and entrepreneurship in
the farming sector and this increases the performance in agriculture. 34

33

National Agricultural Network. Retrieved from:
https://ead.gr/
34
Martinho, V. (2020). Agricultural Entrepreneurship in the European Union: Contributions for a
Sustainable Development. Applied Sciences, 10(6), 2080. Retrieved from:
https://www.researchgate.net/publication/340040163_Agricultural_Entrepreneurship_in_the_Europ
ean_Union_Contributions_for_a_Sustainable_Development
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The Case of Turkey
According to FAO you can find the information about agriculture in Turkey in below .

According to Investment Office, Turkey has a robust agriculture and food industry
that employed almost 20 percent of the country’s working population and that
accounted for 5.8 percent of the country’s GDP in 2018. The sector’s financial
contribution to the overall GDP was USD 42.5 billion in 2018. Although the weight
of agricultural sector in Turkish economy is steadily declining, Turkey remains the
world’s seventh-largest agricultural economy and farming is crucial to rural
development, employment, exports and much of manufacturing.35
•

Turkey is the 18th largest economy in the world, and the world’s seventh
largest agricultural producer.36

•

About 64 per cent of the rural population is aged under 50, despite a growing
trend of rural outmigration37.

•

Agriculture is no longer Turkey's main driver of economic growth, but
remains vital to rural development, employment, exports and manufacturing.38

•

Since 1982, IFAD ( International Fund for Agricultural Development) has
invested a total of US$189 million in 10 projects and programmes in Turkey,
benefiting more than 1,389,000 households. With the 11th project the

35

https://www.ifad.org/en/web/operations/country/id/turkey
https://www.ifad.org/en/web/operations/country/id/turkey
37
https://www.ifad.org/en/web/operations/country/id/turkey
38
https://www.ifad.org/en/web/operations/country/id/turkey
36
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investment will add up to US$230 million and number of impacted households
rise to about 1,500,000.39
Turkey is a regional hub for the production, processing and export of food to large
European and Middle Eastern markets. This gives the sector excellent potential, but
investment is needed to help farmers update production techniques, boost productivity
and cope with climate change. It is possible to have a sustainable production in the
industrial and service sectors in Turkey with established systems. The importance of
the agriculture sector has been neglected due to the determination and separation of
the use of production factor resources in these sectors and the current policies
concentrated on these sectors. However, due to the emergence of food security and
climate changes in recent years, the importance of the agricultural sector has been
understood again (Ağızan ve Bayramoğlu, 2018).
Entrepreneurship has gained more importance in the world after free market
conditions. In this sense, countries have started to support to increase
entrepreneurship. In this case, Turkey's entrepreneurship index relative to general in
2017, the GEM report is available in over 100 Turkey was determined to be 52.7
(GEM, 2017).
According to this report, countries are classified according to factor, productivity and
innovation-driven entrepreneur indices and entrepreneurship profiles of countries are
given. According to Turkey's 2017 GEM report there are no longer separated from
efficiency-driven economies with innovation-driven country profiles. Turkey in this
respect is directly linked to the possession of a driven innovation economy, as well as
making would contribute to national income but to increase entrepreneurship in the
sector and the creation of this parallel entrepreneurship ecosystem.
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https://www.ifad.org/en/web/operations/country/id/turkey

31 | P a g e
www.yeah-project.com

info@yeah-project.com

Figure 1. Profile of Turkey Entrepreneurship According to the GEM Report
Source: Ağızan ve Bayramoğlu, 2018.
It is open to all kinds of fluctuations in the production of the agricultural sector, which
is the sector where the risks are most common among the economic sectors.
The struggle to increase agricultural production was first concentrated in realizing the
production in the highest amount possible, despite the obstacle of the production
conditions in the land suitable for agriculture.
In Turkey as of according to 2016 Farmer Registration System (ÇKS), total there are
2,267,176 the manufacturer. Registered producers cultivated 147,858,630 decares of
land, has been cultivated, and over the years there has been a decrease in both the
producer and the amount of cultivated land (Table 1). Although there are many factors
among the reasons for the decrease in production activities in the agricultural sector,
the most important factors are seen as the high risk and uncertainties and the lack of
stability in production.
In addition to these reasons, a wrong perception has occurred as a result of reduction
in production activities in rural areas due to cultural, social and economic reasons. In
addition, due to the fact that labor supply is not sustainable during the year and it is a
discrete production, there is a decrease in entrepreneurship activities in the
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agricultural sector. Finally, the lack of registration automation systems related to
agricultural production prevented entrepreneurial statistics in agriculture from
forming in a healthy way (Ağızan ve Bayramoğlu, 2018).
Table1: Agricultural Indicators by Years

Data on the number of entrepreneurs operating in the agricultural sector is limited
only to the data obtained from TÜİK, and these statistics show the agricultural
industries operating in the agricultural sector. As can be seen in Table 2, the number
of enterprises operating in agriculture, forestry and fisheries was determined to be
31.877 as of 2017, and its share in the total number of enterprises was calculated as
0.89%. When evaluated in general, although the number of entrepreneurships has
increased with the increasing support in the agricultural sector in recent years, the
number reached is still not at the desired level. Among the most important reasons for
this are the structural problems of the agricultural sector as well as the lack of
entrepreneurship system. In this context, the necessity to prepare action plans has
emerged by creating an agricultural entrepreneurship ecosystem.

33 | P a g e
www.yeah-project.com

info@yeah-project.com

Table 2. Number of Initiatives by Business Registration in Turkey (2017)
Number of Initiatives, number

0-9

10-49

50-249

250+

Working

Working

Working

Working

A-Agriculture, Forestry and Fisheries

30.452

1.274

138 13

13

31.877

0,89

B-Mining and Quarrying

5.401

1.277

372

65

7.115

0,20

C-Manufacturing

377.639

44.449

10.294

1.903

434.285

12,11

8.251

502

154

64

8.971

0,25

4.214

460

135

98

4.907

0,14

220.694

36.032

5.857

498

263.081

7,34

1.192.963

43.844

4.423

536

1.241.766

34,64

H-Transport and Storage

526.034

11.697

1.432

253

539.416

15,05

I-Accommodation and Food Service Activities

296.915

14.253

2.002

372

313.542

8,75

J-Information and Communication

40.911

2.537

396

98

43.942

1,23

K-Finance and Insurance Activities

22.270

1.260

181

81

23.792

0,66

L-Real Estate Activities

57.741

1.733

169

12

59.655

1,66

200.509

9.832

699

131

211.171

5,89

49.096

6.069

3.065

1.103

59.333

1,66

SECTOR (NACE Rev.2)

D-Electricity, Gas, Steam and Air Conditioning
Production and Distribution

E-Water Supply; Sewerage, Waste Management
and Remediation Operations

F-Construction
G-Wholesale and Retail Trade; Motor Land
Vehicles and Repair of Motorcycles

M-Professional, Scientific and Technical
Activities

N-Administrative and Support Service Activities

TOTAL
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P-Education

25.087

6.926

926

269

33.208

0,93

Q-Human Health and Social Work Activities

39.111

3.525

1.116

477

44.229

1,23

34.519

950

172

20

35.661

0,99

S-Other Service Activities

225.256

3.344

249

32

228.881

6,38

TOTAL

3.357.063

189.964

31.780

6.025

3.584.832

100,00

R-Culture, Art, Entertainment, Recreation and
Sports

Source: TUİK, 2018

Entrepreneurship is very important in the growth and development of the economies
of the countries, as the importance of agricultural production increases and the
entrepreneurship in the agricultural sector gains importance internationally.
Examining the physical, spiritual, cultural and economic characteristics of the
operators, especially in rural areas, and establishing entrepreneurship ecosystems will
enable agricultural producers to be dynamic and innovative. In this case, favorable
environments will be prepared for the producers. With the establishment of the
agricultural entrepreneurship ecosystem, the cultural outlook will change, investment
capital will increase and supportive environments will be created for entrepreneurs
based on innovation. In this case, the agricultural entrepreneurship ecosystem is seen
as a critical tool for creating flexible economies based on innovation. However, the
evaluation of ecosystems only in general terms and the lack of entrepreneurship
ecosystem in the agricultural sector causes fewer entrepreneurial activities and thus a
decrease in investments (Ağızan ve Bayramoğlu, 2018).
In the agricultural entrepreneur system, it starts with the producer itself rather than the
company and also covers the role of the social and economic context surrounding the
entrepreneurial process. For this reason, when establishing entrepreneurship systems
in the agricultural sector, it is very important to start with the producer, which has
different capabilities and resources, which is the first stage of production, and to
explain the first element of the ecosystem in this direction
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Project opportunities funded by the Turkish Ministry of Agriculture and
Forestry
1. Dissemination and Control of Good Agricultural Practices Project
•

Project No: 2012A020070

•

Project Purpose and Scope:

The goal of the project; and dissemination of good agricultural practices and control
in Turkey. Good agricultural practices are agricultural production that does not harm
the environment, human and animal health. It aims to provide food safety with
traceability and sustainability in agriculture.
With a production based on risk analysis within the framework of good agricultural
practices, a more profitable and sustainable agriculture is adopted for our producers,
while reliable agricultural products are offered to our people. In addition, a livable
nature and unpolluted natural resources are the biggest social gain.
For this purpose, trainings, demonstrations and other publishing activities are carried
out.
•

Project Process and Budget:

The Dissemination and Control of Good Agricultural Practices Project was first
started in 2012. The project is carried out in 12 cities in 2012, 17 in 2013, 21 in 2014,
28 in 2015, 28 in 2017, 31 in 2017, 40 in 37.2019. With the experience in these
provinces, it is aimed to increase the number of provinces included in the project
every year. Project Grant; 800.000 TL in 2012, 1.000.000 TL in 2013, 1.300.000 TL
in 2014, 1.500.000 TL in 2015, 1.800.000 TL in 2016, 2.000.000 TL in 2017,
2.500.000 in 2018, 1.000.000 TL. in 2019
•

Project Activities:

It is implemented by the Provincial Directorates of Food, Agriculture and Livestock
in the form of training projects in vegetable and animal production and training and
demonstration practices under specified farmer conditions.
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As the purpose of good agricultural practices is based on criteria such as healthy
nutrition, protection of the environment and resources, activities are carried out to
expand the production throughout the country within the scope of the project.
As project activities; Training and extension studies activities (education, nongovernmental organizations (NGO) education and awareness of consumers,
promotional activities, producer training, demonstration activities, preparation of
printed and visual publishing material, field day, meetings, technical trips and control
of the system (control and certification activities control of the sales points).
2. ERA-NET Cofund SusCrop Project Joint International Call
In the SusCrop call, Turkish researchers will be supported according to the scope and
rules of TÜBİTAK, ARDEB 1001 Program; The maximum amount of support to be
given to each Turkish partner in the project is 360.000.- TL, excluding Institutional
Share and Project Incentive Bonus. It will be.
The purpose of the call; is to support international basic / applied research projects for
sustainable agricultural production.
Project proposals within the scope of the call should include at least one of the
following areas:
•

Enhancement of predictive breeding technologies and development of new
genotypes leading to new phenotypes and crop varieties for improvement of
plant health, protection, production and resilience

•

Development and exploitation of novel integrated pest and crop management
methods and practices

•

Improvement of resource-use efficiency of crops and cropping systems

•

Systemic research on agricultural crops as part of an ecosystem including
interactions between plants and other organisms (“the plant as a metaorganism”)
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3. FAO-Turkey Partnership Programme.
•

The objectives of the FAO-Turkey Partnership Programmes are to provide
support to ensure food security, rural poverty reduction, and sustainable forest
management, combat desertification, and preserve ecosystems in Azerbaijan,
Kazakhstan, Kyrgyzstan, Tajikistan, Turkey, Turkmenistan, and Uzbekistan,
and beyond.

•

Established in 2007, the first phase of the FAO-Turkey Partnership
Programme on Food and Agriculture has benefited from trust fund
contributions totalling USD 10 million, financed by the Government of
Turkey and represented by the Ministry of Agriculture and Forestry. In 2014,
Turkey and FAO commenced the second phase along with the first phase of
the FAO-Turkey Forestry Partnership Programme with an additional fund of
USD 20 million, bringing Turkey’s total contribution to USD 30 million.

•

Project Examples:

1. Sustainable Food Systems In The Black Sea Region
2. Lifecycle management of pesticides and disposal of POPs pesticides in
Central Asian countries and Turkey”

The Case of the Netherlands
The Netherlands has many types of government funds for both research and
commerce. These are not usually very large in scale; the grants mentioned in this
section have a maximum of below 50.000 euro per applicant. Organisations
specialised in subsiding advisory are often helpful pinpointing the various
departments of the government that offer grants. For example, Fondswervingonline.nl
is a large catalogue of Dutch funding opportunities for many different recipients.
Many of these can only be applied by specific groups such as farmers, companies, and
educational institutes. Aside from the state, there are several foundations which exist
specifically to provide grants.
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In the case of agriculture, farmers have been able to fund their enterprises through
crowdfunding, usually in combination with a loan from a bank or an investor. To
make this work, a farmer must be willing to accept compromises to both his
ownership and his authority over the farm.
There is a survey of eight farming enterprises, made by Susan Drion in 2018,
including interviews with the farmers themselves, their motivations, and extensive
explanations of the funding that enabled them to start their businesses (Drion, 2018).
They give a number of tips for anyone seeking the same goal, which are summarized
in Drion’s report.
In the Netherlands, farmers must consider:

1. Minding the law, specifically the Authority of Financial Markets (AFM) law. If one
does not have a banking license (which a crowdfunding platform does have), there are
limits to how much money and by which means it may be collected.
2. Determining what legal entity the farmer’s enterprise will be. Among others, it can
be a cooperation, an association, a “BV” (Besloten Vennootschap), an “enclosed
cooperation”, or a “VoF” (Vennootschap onder Firma), a general partnership. This
can have significant financial consequences; a BV may not trade in its stock, for
example.
3. Making use of professional advisors or agencies to help find, select, and apply for
funding programs (like the aforementioned fondswervingonline.nl.
4. Communicating well with potential investors. This is imperative to secure their
trust and their funds.
5. Considering who will be part of the board of directors of the enterprise. If shares in
the company are sold, the shareholders usually obtain some saying in managerial
decisions, depending on the legal nature of the enterprise (Tip 2).
6. Avoiding neglecting the cost and effort of looking for financing opportunities.
7. Lobbying for legal reforms at a municipal level if your enterprise does not fit neatly
into a legal definition. A clear long-term plan will help convince a municipality.
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Funding Opportunities for Aquaculture In The Netherlands
1. Innovatieprojecten aquacultuur RVO
Temporarily closed, but will probably open again somewhere this year
Max: 3.000.000 euro
https://www.rvo.nl/subsidie-en-financieringswijzer/innovatieprojecten-aquacultuur

2. F2410 Milieu- en Energielijst
A tax deduction for sustainable aquaculture enterprises and fisheries, which they are
eligible for if they meet certain criteria of sustainability
Max: 2.000.000 euro
https://www.rvo.nl/subsidies-regelingen/milieulijst-enenergielijst/miavamil/duurzame-viskwekerij

3.Horecava Innovation award
Service industry conference which gives out awards to innovative food producers
(such as Kingfish Zeeland in 2018)
https://www.horecava.nl/-/media/websites/horecava/documents/2020/hor2020-hiabrochure.ashx

4.MKB-innovatiestimulering regio en topsectoren (MIT)
Government fund to stimulate innovation in small and semi-small businesses
Budget depends on province you file in
https://ondernemersplein.kvk.nl/mkb-innovatiestimulering-regio-entopsectoren/?gclid=CjwKCAjw4871BRAjEiwAbxXi21FWsarwDYB58z1slMtnJrJ9SoX0HoLZW6sAHHQiHK35VMkzUIyghoCY1AQAvD_BwE
5.Europees fonds voor maritieme zaken en visserij
EU-money to be distributed in the Netherlands to diversify and stimulate fisheries and
aquaculture
Budget: 18.000.000 euro
https://www.rvo.nl/onderwerpen/agrarisch-ondernemen/visserij/eu-fonds-voormaritieme-zaken-en-visserij
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6.Aquaspark
Investment fund for aquaculture. Operates worldwide, but based in Utrecht.
https://www.aqua-spark.nl/

7.INTERREG
Global fund for international cooperation
http://www.interreg4c.eu/

Funding Opportunities for Agriculture
1.Borgstellingskrediet voor de landbouw (BL)

Loans from the government at more advantageous terms than from a bank.
Specifically for Dutch agriculture. Max loan: 2,5 million.
For innovation: BL Plus (terms on website)
https://www.rvo.nl/subsidie-en-financieringswijzer/borgstellingskrediet-voor-delandbouw-bl/extra-mogelijkheden-binnen-het-bl
2.Common agriculture policy (Gemeenschappelijk Landbouwbeleid, GLB)
Subsidies:
Basic (Basisbetaling)
Ecological support (Vergroeningsbetaling)
Bonus for young farmers (Extra betaling jonge landbouwers)
Grazing bonus (Graasdierpremie)
https://www.rvo.nl/onderwerpen/agrarisch-ondernemen/glb/directe-betalingen
Compensation for Agricultural management of nature
Subsidises eco-friendly agriculture
https://www.rvo.nl/subsidie-en-financieringswijzer/subsidie-natuur-enlandschapsbeheer-agrarisch-natuurbeheer-snl
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Funding Opportunities For Research
Subsidy for demonstration projects, feasibility studies, and investment
preparation

studies

(DHI)

For companies looking to research or innovate something, usually with an
international focus
https://www.rvo.nl/subsidie-en-financieringswijzer/dhi

The Case of Slovenia
The KOPOP measure
The Rural Development Program of the Republic of Slovenia for the period
2014−2020 (RDP 2014−2020) brings new possibilities for drawing financial
resources from the European Agricultural Fund for Rural Development
(EAFRD). From 2015, under the RDP 2014−2020, on 13 February 2015, the
European Commission officially confirmed the implementation of the agrienvironment-climate payment measure (KOPOP measure), which will replace the
existing agri-environmental payments measure (KOP) from the Rural Development
Program of the Republic of Slovenia for the period 2007-2013.
Instead of the previous package approach, where each of the 24 agri-environmental
sub-measures included several requirements, the KOPOP measure consists of 19
operations, consisting of mandatory and optional requirements. The beneficiary who
decides to enter one of the operations must implement the mandatory requirements
but may also select one or more optional requirements of an individual operation, if
these are available within an individual operation.
The KOPOP measure is intended to maintain and promote above-standard agricultural
practices, which represent higher requirements than agricultural practices. The
support is thus intended for those agricultural holdings (KMG) which, in the
management of agricultural land, contribute to the preservation of biodiversity and the
landscape, the protection of water resources, and by adapting farming to mitigating
and adapting to climate change. Activities that will be implemented and will
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contribute to the preservation or improvement of the situation are defined in the
KOPOP measure as requirements within operations.
The legal bases for the implementation of the KOPOP measure are Article 28 of
Regulation 1305/2013 / EU, RDP 2014–2020 and the national regulation governing
payments for the KOPOP measure.40

10. Best Practices in Each Country
The Case of Greece
Greek agriculture has traditionally been one of the major export sectors for Greece,
with a strong presence in the European markets. It is also an area where Greek
companies have managed to innovate and differentiate themselves, in terms of the
product. Over the past 10 years, there are several examples of companies in the
agricultural sector who have achieved significant market shares abroad by leveraging
the combination of traditional Greek ingredients and innovative marketing
techniques.41
Since the beginning of the economic crisis, Greeks burdened by the high cost of
living, the risk of unemployment and the stress of managing everyday life in big
cities, made conscious decisions to embark on a new way of living that involved the
return to the countryside and an investment in agriculture. For many of them, the
option to exploit the land that was part of their family’s heritage was a good way to
start but today, a growing number of people is keen to invest in land and agriculture.
There are several specific sectors that show potential for increased returns in terms of
production capacity. Most notably, there are several types of crops which are
considered “export engines” (e.g. grapes, oranges, peaches, nectarines, kiwis) and
which can all meet European and global demand with the appropriate standardization

40

https://www.program-podezelja.si/sl/kopop
Food and Agriculture Investment Opportunities in Greece: https://www.vkpremium.com/foodagriculture-investment-opportunities-in-greece/
41

43 | P a g e
www.yeah-project.com

info@yeah-project.com

and quality control. Also, a major area of value is organic food production, which is
highly sought after and commands a significant premium in key western markets.42
Some of the fields worth mentioned, the Greek companies are thriving in, are the
following:
Specialty Foods
Greek specialty foods include a variety of products, ranging from high-value products
(Chios Masticha, Kalamata olives, Kozani Saffron, Aegina pistachios) to widely
available categories which are endemic to the Greek diet (e.g. greek yoghurt, feta,
olive oil, honey)
Aquaculture
Fish farming holds a leading position in Greece’s Food industry and it is a top
industry sector in the EU characterized by strong market consolidation. Investing in
the consolidation and expansion of aquaculture facilities and the improvement of
competitiveness, operating efficiency and market access can yield significant returns
for this sector based on its growth potential and existing market positioning.43
Furthermore, agriculture and food production is a traditional Greek occupation, which
has led to a significant amount of food research departments, agricultural schools,
trained food technologists and chemists, and skilled farmers.
Greece’s universities and research institutes focus heavily on providing assistance to
the food and beverage industry. A number of highly specialized research centres such
as the University of Thessaly, the Agricultural University of Athens, the Food
Industrial Research & Technological Development Company (ETAT), the Institute of
Agrobiotechnology and the Institute of Aquaculture, assist manufacturers and
processors in developing innovative solutions to meet the needs of today’s
marketplace.

42

Investing in the Greek Food and Agricultural Sector:
https://www.enterprisegreece.gov.gr/en/invest-in-greece/sectors-for-growth/food-agriculture
43
Food and Agriculture Investment Opportunities in Greece: https://www.vkpremium.com/foodagriculture-investment-opportunities-in-greece/
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During the implementation of Grow Green project, a research was made in order to
collect examples of young farmers in the region of Thessaly, Greece who succeed in
the agricultural sector. The interviewed farmers are occupied in the field of crop
cultivating, winery and livestock farming. They are good examples of how a young
person from rural areas can be developed through this sector and they can be an
inspiration for young unemployed that would like to enter the sector of agriculture.44

1. How to use a precision agriculture system by Thanasis Tzikoulis

Source: https://grow-green.org/agro-videos/
Thanasis Tzikoulis is a young farmer based in Larissa, Greece. His main cultivate
vegetables such as broccoli, lettuce, spinach and cereals such as wheat, barley, corn
and cotton.
For a high-quality care of our corps, they use a precision agriculture system, that it is
composed by several sensors, such as an anemometer, a radiation monitor. All these
sensors allow them to check the field conditions and crops’ situation in a real time.
They also allow them to control the needs of the plants based on their real needs and
not based on their experience.
From their meteorological station and precision agriculture system, they receive data
every one hour. These data are connected to foliar humidification, the wind speed and

44

Young farmers examples as best practices. Retrieved from:
https://grow-green.org/
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direction, the rainfall, the temperature, the relative humidity and different types of
radiation.
These data are collected and they forward them to their agronomists. In collaboration
with the farmers, the agronomist suggests the proper care for the cultivation.
2. How to run a sheep farm by Panagiotis Zisis

Source: https://grow-green.org/agro-videos/
Panagiotis Zisis is a young farmer based in Larissa, Greece. He is coming from a
farming family, which owns farming facilities. In 2012, he decided to develop the
family business in a more professional level. He was unemployed and he was trying
to find an alternative way to face the Greek economic crisis. His main idea, was to
establish a small farm, with some animals, in order to have an additional income.
Today, they managed to have a 600-sheep farm, which is producing 250 tons of milk
annually.
His plan for the future is about a small cheese production facility and to product their
own cheese, with their milk. Their future plan (as a family business) is their products
to have a Protected Designation of Origin and sell their own products.

46 | P a g e
www.yeah-project.com

info@yeah-project.com

3. How to cultivate bio-grapes by Apostolos Nikoloulis

Source: https://grow-green.org/agro-videos/
Apostolos Nikoloulis is a farmer that owns an organic farming vineyard based in a
village close to the city of Larissa, called Chalki. Since 2002, they are active at
organic farming. Every year, their production is mainly 600-700 kg grapes per acre.
They have our own vineyard, where they produce wine. The cultivation is totally
organic and it is a family business. Apostolos is collaborating with my brother for the
cultivation. For the plant protection period they use organic products, such as copper
and sulfur. At the same time, they are doing all the manual work, such as cleaning of
area and plants. For harvesting they collect the grapes by hands and in the same day
they transfer them to the winery. Organic viticulture is based on the non-use of
chemicals and the use of organic fertilizer. They can’t use anything else. Their allies
are the sun and the wind.

The Case of Turkey
Agricultural innovations in Turkey are taking place at the farm level as well as
through the work of agricultural entrepreneurs and national and international research
institutes. In this section, we describe agricultural innovations and their determinants.
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1. Public–Private Partnership – Thrace Agricultural Research Institute
(TARI)
Regional agricultural research institutes play a large role in agricultural research in
Turkey. These institutes have partnerships with the private sector, e.g. seed
companies, and their R&D expenses are paid by these partnerships. For example, the
TARI is one of 17 regional agricultural government research institutes in Turkey and
one of the two institutes that concentrates on rice research. From 1970 to 1982,
research on rice centred on regional problems. In 1982, the TARI initiated the
national rice research project under the guidance of a highly motivated Turkish
scientist called Halil Sürek, who is also known as ‘the Father of Rice’ in Turkey.Dr
Sürek was sent to Italy by the Turkish government to select rice varieties for import.
However, he had the idea of breeding these varieties in Turkey and, on his return,
became very active in rice breeding at the TARI. The rice research at the institute
under the supervision of Dr Sürek comprises varietal selection and breeding,
agronomy, plant protection, rice technology, seed production, and extension. The
institute has three breeding projects: the mutation breeding project, the aromatic rice
breeding project, and a rice breeding project for herbicide resistance. The
researchers conduct three rice breeding activities: hybridization, introduction, and
mutation breeding. Although at the beginning of the project working materials such as
varieties or lines were imported from abroad, today all working materials are locally
produced germplasm and some are even exported to other international institutes,
such as the International Rice Research Institute (IRRI). Until 1995, all the rice
varieties cultivated in Turkey were brought in from abroad; however, today all these
varieties are bred at the TARI. Seven rice varieties have been developed through
introduction breeding. All are registered with the TARI. Osmancık-97, a highyielding variety, is the most popular rice variety developed at the institute. It was
registered in 1997 and is now grown in 85% of Turkey’s rice cultivating areas.
Osmancık-97 is commercially registered and cultivated in large areas in Bulgaria and
Russia. The rice seed programme, as well as extension services at the TARI, have
increased rice productivity in Turkey – rice yield per unit area has increased from 4.5
ton/ha in 1980 to 7.5 ton/ha today. In 2007, the TARI developed and registered
another high yielding rice variety called Kızıltan, which is wind-resistant. Thus, much
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of the research activity at the TARI is devoted to adaptive innovations that are
appropriate for specific environments, geographies, and climatic conditions. The
genetic materials created at the TARI are kept at the Turkish National Gene Bank and
at the International Rice Gene Bank at the IRRI. The IRRI uses these materials
actively in different nursery experiments and for different goals. In addition, the TARI
has a partnership with 30 private seed companies in Turkey. The institute provides
seeds to these companies and the companies share 3–4% of their sales income with
the institute. This income is then used to pay for R&D at the institute.18 This
collaboration is an important public–private partnership, since there are very few
university–private sector partnerships in Turkey. Universities in Turkey are regulated
by the Council of Higher Education and the laws and regulations governing
university–private sector partnerships have been very strict. Thus, the public and
private sectors complement each other in agricultural research in Turkey. Research at
TARI leads to innovations that the private sector is willing to pay for in order to
obtain rights to innovations.
More importantly, this public–private partnership results in a sustainable supply of
seed varieties that are windand pest-tolerant and disease-resistant. There is one
exemption to this: the Middle East Technical University Technopark. However, the
numbers of collaborations between firms and the research sector and of high-tech
start-ups within the Technopark are low and still evolving. This can be explained by
the generosity of tax incentives given by the Technology Development Zones Law,
which attract companies for operational reasons rather than for collaborations with
research institutes and the university.
2. Agricultural

Innovation

System

(AIS)–FAO-MFAL19

Partnership

Programme 20
Although all approaches to agricultural development have focused on ‘the capacity to
innovate’, they have used different methods to achieve this objective. In the 1980s,
the first approach, known as the National Agricultural Research System (NARS),
was developed by neoclassical economists and it emerged from the failures in the
market for agricultural research. This system assumes that knowledge flows linearly
from known sources (formal research) to end users (farmers). It further assumes that
agricultural research is a public good, that the government is important for fostering
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innovation, and that technological change is exogenous and unchanging. Thus,
although agricultural research has high social returns, private benefits are limited by
poor market infrastructure in rural areas, which requires public investment to develop
technologies to foster agricultural transformation and development. In the 1990s, the
Agricultural Knowledge and Information System (AKIS) concept gained importance
by adopting a more sophisticated and less linear approach. This system recognizes the
role of research, education, and extension, as well as the flows of knowledge and
information between several agents, in generating and fostering technological change
and innovation. It introduces the ‘knowledge triangle’ in which research, education,
and extension each represent a point of the triangle, with farmers placed at its centre.
However, the AKIS
Turkish Ministry of Food, Agriculture and Livestock.
More recently, the Agricultural Innovation System (AIS)approach has emerged from
the concept of the national innovation system. The AIS emphasizes a wide range of
stakeholder participation and linkages as well as the role of institutions in analysing
innovation processes. This approach is multidisciplinary and comprehensive; farmers
are also included in this complex network of heterogeneous actors who engage in
innovation processes. More importantly, according to the AIS, technological and
institutional opportunities are determined endogenously. In this approach, innovation
is analysed as a process in which the knowledge generated, accumulated, and used by
different agents, and agents’ interactions are shaped by social and economic
institutions. Therefore, the AIS sees the institutional and policy environment as being
vital for agricultural innovations. The AIS consists of three elements: the first is the
knowledge and education domain that is made up of agricultural research and
education systems, the second is the business and enterprise domain that consists of a
set of actors and activities that uses outputs from the knowledge and education
domain and innovate independently, and the third are bridging institutions – extension
services, political channels, and stakeholder platforms – that link the two domains.
Agents’ interactions deliver new products, processes, services, and forms of
organizations that benefit society as a whole. The most important contribution of the
AIS is to identify the most severe constraints to agricultural innovation and to target
interventions to remove such constraints.
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Several agents in Turkey are part of collaborations and linkages that bring
about innovations and knowledge in agriculture. The FAO/MFAL project has
investigated these linkages and provided two case studies that show the AIS approach
to be a success. Research in recent years has shown that agricultural entrepreneurship
has a profound effect on business growth and survival (Hron et al., 2009; Verhees et
al., 2011; Lans et al., 2013). Entrepreneurship and innovation constitute two important
building blocks of the new economy. Improving entrepreneurship and developing
entrepreneurial traits and quality is crucial in the development of a country.
Successful entrepreneurial activities are highly functional in the creation of
employment in the country, acceleration of economic growth, emergence of new
industries, community change and development process (Bozkurt et al., 2012). When
considering sectoral issues, these building blocks of the new economy must be created
in order to ensure the dynamism of the industry, to advance and to gain
competitiveness position. The activities for the development of entrepreneurship in
Turkey have been implemented since the 1980s, has gained momentum in the 1990s
and there have been significant increases in the number of support and institutions /
organizations providing support in the 2000s. The subject of increasing the training
and support on entrepreneurship found a place in IX. and X. Five-Year Development
Plans (Ministry of Development 2006; Ministry of Development 2013) and especially
in the X. Five-Year Development Plan, it is stated that the entrepreneurship will be
widespread not only in industry, services, trade sectors, but also in the agriculture
sector (Ministry of Development, 2013). As a result of the given studies
entrepreneurship in Turkey has taken serious steps in recent years. According to
Growth from Knowledge (GfK) Company (2011), Turkey has become the most
courageous country within the European countries on the issues of establishing a
positive look to entrepreneurship and setting up self-employment, with the rate of
50% and shared this position with Switzerland (Sönmez and Toksoy, 2014). As a
result of examining entrepreneurship sectorally, it can be seen that there are efforts to
support entrepreneurship in agriculture sector in Turkey. There are sample enterprises
(diary, fattening, poultry, arboriculture, etc.) established in different production
branches and entrepreneurs who set up these businesses, and the driving force in this
area of IPARD (Instrument for Pre-Accession Assistance-Rural Development) funds
is extremely important. The organizations such as Ministry of Food, Agriculture and
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Livestock (GTHB), Agriculture and Rural Development Support Agency (TKDK),
Development Agencies, Central Finance and Contracts Unit (MFİB) and KOSGEB in
Turkey has increased steadily in recent years to support the activities of agricultural
entrepreneurship. Despite having created such a positive environment for
entrepreneurship, especially one of Turkey's most important problem is to increase the
entrepreneurship capacity of the young population to encourage entrepreneurship and
to keep them in the countryside. Young population is the most important segment of
farming community (Toor, 1991). Turkey with about 52.3 billion dollars of
agricultural production value for 2016 ranks first in the European Union and the
eighth in the world. The formation of such a size is influenced by the availability of
climate conditions, the advantages of biodiversity, the existence of important gene
centers (Tan, 2010), the social structure with agricultural cultures, the dynamic
population structure and the diversity of logistical facilities due to its geopolitical
position (Yavuz, 2017). Although the agricultural sector is important for Turkey, it is
a fact that it cannot contribute to economic development at the desired level due to its
structural problems (Yavuz, 2005; Özertan, 2013; TOBB, 2013; Doğan et al., 2015;
TİM, 2016). The problems of agriculture in Turkey when examined from a
sociological perspective, the aging of agriculture society and the fact that the rural
youth is not seeing the agricultural sector as an income generating and prosperous
sector are the most important problems. This situation also prevents the formation of
an entrepreneurial environment. Generally speaking, Turkey's population is aging and
it is seen that this aging is more rural and agricultural sector. Especially the rural-tourban migration and the changes in the statistics that the new Laws bring to the rural
population in Turkey (see the influence of the Metropolitan Act after 2012) show that
the rural population is decreasing both proportionally and numerically. It can be
observed that with the reason of rural migration, young people do not want to stay in
the countryside too much, resulting in a population aging in agriculture. Er (2013)
stated that the search for jobs outside the rural areas of the young population depends
on such factors as: the rapid increase in the unemployment rate in rural areas, the
complete profile of the unemployment profile of young people, agriculture is not seen
as an attractive employment area by young people and the employment potential of
non-agricultural sectors in rural areas is low. Especially the growing services and
industry sector attracts low-skilled young population in the rural area and negatively
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affects the young population in agriculture (Arlı et al., 2014). Approximately half of
Turkey's population being under age of 30 requires that the employment opportunities
of young people should further increased and that they should sustainable. The young
population is away from agriculture for reasons such as inadequate income in rural
areas, limited social opportunities in the villages, fragmented or scarce land, and lack
of alternative job opportunities in rural areas. Youth away from agriculture brings
with it problems such as aging and declining of rural population. It is stated that the
rapid depletion in agriculture today will cause major problems in terms of food
production in the future (Doğanay and Alım, 2011). Sustainability in agricultural
production can only be achieved when the young population is kept in agriculture. In
ensuring that the young population is kept in agriculture, it is important Young AgriEntrepreneurship to educate young people with a high entrepreneurial spirit and to
make agriculture profitable and entrepreneurial for entrepreneurship. To encourage
entrepreneurship and to draw attention to entrepreneurs who have the ability to set up
a business in a sustainable economic growth process, contributing to this process by
emphasizing the innovation and creativity performance of entrepreneurship are the
conditions for creating a dynamic youth population.
According to the 2015 statistics of entrepreneurship by TURKSTAT in Turkey
published in 2017 when the sectoral distribution of employers by age groups is
examined (TURKSTAT, 2017a); the highest rate in the agriculture sector was in the
55-59 age group with 15.7%, and in the non-agricultural sectors in the 35-39 age
group with 18.2%. While 55.2% of employers in the agricultural sector were primary
school graduates, 13.1% of them were primary, secondary and vocational school
graduates, those in the non-agricultural sector, the proportion of primary school
graduates is 29.3%, and the proportion of primary education, junior high school and
vocational school graduates is 16.4%. In addition, 15.5% of the employees in the nonagricultural sector are general high schools and 26.4% of those are college or faculty
graduates. Compared to the year 2014, the share of primary school graduates in
agricultural sector decreased by 4.5 points and that of non-agricultural sector
decreased by 2.5 points while the share of college or faculty graduates increased by
3.5 points in agriculture sector and 1.8 point in non-agricultural sector.
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As it can be seen also from the statistics, most of the entrepreneurs who are called as
employers in the agriculture sector constitute entrepreneurs over 50 years of age. In
order to solve these existing problems, a policy instrument named "Youth Farmer
Projects Support (YFPS)" was added to the support in "National Agricultural
Project" in 2016. Ministry of Food, Agriculture and Livestock has started to provide
the YFPS with a notification published in the Official Gazette dated April 5, 2016 in
the scope of Rural Development Supports. According to the notification, it is aimed to
support sustainable agriculture, support entrepreneurship of young farmers, raise
income level, create alternative income sources and support projects for agricultural
production in the rural area which will contribute to the employment of young
population in rural areas. In the scope of this support, project-based support for the
young population, which provide specific criteria for agriculture under the age of 41,
to remain in agriculture has begun. Initial support started in 2016 and this program
was planned as 3 years in the first stage. Within this scope, 30.000 TL grants are
given to young farmers who meet the support criteria specified in the following
project subjects. Project topics are (Official Gazette, 2016). This project, aiming at
keeping young farmers in agriculture and dealing with agriculture, is an important
policy argument aimed at preventing the aging of the agricultural population in rural
areas. This support policy is also important in encouraging young farmers to
entrepreneurship and supporting young farmers who want to start new businesses.
Created this new support policy, though it is important for the integration of
agriculture policies into the European Union (EU) Young Farmers Project
Support Program in Turkey shows structural differences with the EU Young
Farmers Support Project. There are many factors that influence the success of your
entrepreneurship. Entrepreneurship is not just a one dimensional concept that consists
solely of entrepreneurs, develops depending on the characteristics of the entrepreneur.
Thus, when entrepreneurship activity is considered as a dependent variable,
individuals and groups as entrepreneurs as actors are also independent variables with
social, economic, political, cultural and other situational variables. There is lack of
study on the young agriculture entrepreneurship. With this study, a general evaluation
of YFPS, which was applied in 2016 and which is ongoing implemented in 2017 and
expected to be implemented in 2018, has been carried out. In this context, the
evaluation of young farmers supported by the YFPS has been carried out in terms of
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entrepreneurship by the survey conducted with a total of 248 people benefiting from
and not benefiting from YFPS in the TR71 Region (Aksaray, Kırıkkale, Kırşehir,
Nevşehir and Niğde districts) within the scope of Turkish Statistical Region Units
Classification (İBBS2). After 2000’s, it began gaining more attention to
entrepreneurship in Turkey and this prosperity of entrepreneurship continues to
increase in recent years. Especially in the industrial sector, significant steps have been
taken to create an entrepreneurial culture and environment and support has continued
to be given. However, the agricultural sector shows very significant structural
differences compared to other sectors. Therefore, agricultural entrepreneurship should
be evaluated and supported separately from other entrepreneurial activities. The
agricultural entrepreneurship culture should be provided to the young peoples.
Especially women play key role to provide sustainability of agriculture. Under the
scope of support, young farmer women wishing to be more prominent and providing
advantage to the young farmer women when they are determined to benefit from the
support can be seen as positive discrimination. However, in the study it is another
determination that this condition has not been achieved as desired. Most of the young
female farmers who benefited from or applied for support were found to be in the
position of helpers beside their spouses instead of taking responsibility for agricultural
production As a result; It can be said that YFSP has added vitality to the rural area in
order to encourage young people in agriculture. However, it can be argued that such
supports are not sufficient to create economically sustainable enterprises. Prior to
granting such support, the creation of entrepreneurial cultures and the environment in
rural areas has a particular importance. The entrepreneurial spirit of the entrepreneur
which is one of the production factors in the optimization of agriculture must be
developed, the sector should be further supported in this respect, and the support must
be delivered to a larger number of entrepreneurial individuals. The fact that small and
non-funded businesses are supported only with grant supports will not take these
supports beyond the scope of social assistance. The lack of experience, knowledge
and entrepreneurial culture of young farmers benefiting from the project affect the
sustainability of projects negatively. Young farmers should be trained first and then
supported. They must have good business plan including financial management to
provide the sustainability of the new enterprise.
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More Best Practices on Agriculture:
•

AgCode: As a viticulture management company, AgCode ensures that
variables such as harvest, field conditions and grape maturity can be
monitored by the producers in order to maximize the wine producers'
productivity and manage labor.

•

BluWrap: Using a patented oxygen management technique, BluWrap extends
the shelf life of fresh protein; it also enables fresh protein suppliers to save
money by transporting by sea transport rather than by air.

•

BrightFarms: BrightFarms, which builds greenhouses in cities and near
suburbs, is also a company that operates these greenhouses. Equity capital of
Brightfarms, which has partnered with local and national supermarkets and
places its farms and / or greenhouses near these markets to maximize the
freshness of its products, is estimated at $ 57.9 million.

•

Tarimsalpazarlama.com:

Tülin

Akın

interview

to

listen

to

the

entrepreneurship story:
How was Tarimsalpazarlama.com founded ?
“While I was studying Agricultural Marketing at Akdeniz University Korkuteli
Vocational School, I wanted to do research about my profession, but I couldn't find
anything on the internet. I knew that farmers had problems in not selling their crops. I
wondered why farmers do not use the internet. In the future
I believed that everyone would use the internet and computers, and at this point I
decided that 'I must be'. I found the software developer Devrim Altınkurt, who lives in
İzmir with his internet ad. We met with Msnden and became a partner. For the first
time, we met face to face after eight months. Coşkun Yıldırım, who we received
consultancy on business development issues, became a partner of the company for the
first year. I dreamed of a site that publishes free news that farmers sell their products.
I did not have a computer at that time and was updating from internet cafes.
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Business model; if the farmers put their products, the firms had arranged to pay for
the entrance. As soon as I finished school, I founded a company to realize this idea,
but the farmers did not use the system because they had no credit cards and were
forced to buy personal debts and sell their products at no cost. On top of that, we
made the project called Harvest Card Anatolian Tours to Şekerbank. Şekerbank six
drive all of Turkey had offered an opportunity to tell the farmers wandering credit
card. Credit card was different from regular cards. For example, if the farmer was
doing animal husbandry, he could get feed, the card; What the farmer produces is
defined according to him. For example, he could get seeds, fertilizers, but nothing
irrelevant to agriculture. Our project with Şekerbank took six years. We made an
Anatolian tour until 2012, two months each year. It was necessary for the farmers to
have easy access to the internet in order to sell their products from
tarimsalpazarlama.com. In this regard, we asked their children to get help. Then, our
project started with Vodafone.”
How did you do your project with Vodafone?
“At that time, farmers used mobile phones the most. So I thought they should have access to
the internet over the phone. We started to meet with operators in 2008. We started
negotiations to get a special line for the farmer and inform him with a message, but this
process took a long time. In 2009, we carried out a training program called Vodafonela rural
water awareness. This project was launched as Vodafone social responsibility project. We
established Vodafone Farmers Club with Vodafone. Vodafone mobile farmer line was
launched. Thus, we received the infrastructure of awareness raising from Vodafone and
delivered the information we created at tarimsalpazarlama.com to the farmers via 2434
farmer information service.”
What was the content production when you started informing the farmers?
“For example, we were sending 7 messages a day to the wheat producer in Konya. The
content; weather, wind speed, spraying, wheat prices in the stock market and cases were
explained. If the product is being manufactured in Turkey in which cities and towns have
produced her original messages. In this way, we reached 800,000 subscribers. In addition, we
organized a training truck for information. Vodafone Farmers Training Truck has been on the
road for 3 years. It tells the farmers how to be productive regionally, how they can sell and
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develop their products using technology. The truck is modified, when it is opened, it
becomes a training hall. Our projects are currently active.”
Was it difficult to draw the attention of farmers to technology?
“We had to do something beyond what we did. But Tarimsalpazarl. Apart from
developing the com, raising awareness of farmers was very important. Mobile phones
were the way out for us as access to the Internet was limited for farmers. On top of
that, we released the Vodafone Farmer Guide for smartphones. We have designed a
format where you can get more detailed information from the message service that
can be downloaded free of charge. We produced software that the farmer can use
easily, even if he does not know a computer. We called it Farmer Computer, Farmer
Tablet. We have integrated the issues and services, information, and software that can
manage the farmer's needs. This project was supported by Intel.”
How did this platform benefit the farmer?
“This platform was a platform that allows the farmer to easily find the information he
was looking for. Together with Intel, we also made the android and win 8 software of
this program. We took Tarimsalpazarlama.com beyond being an advertisement and
communication site and turned it into a portal that provides information and where
users can share their information. For example; We equipped it with a lot of
information, from how to grow pears to the rules of exporting. We made it a farmer's
own profile. We put it in an interactive way where farmers and agricultural engineers
can share the information they want. We started to offer daily information,
regulations, contact with companies and to sell products they cannot find, such as
books. We thought how to equip the farmer. We had to find easy and fast methods to
bring them to information, and since the most common mass media was television, we
prepared a television program.”
Did you get any investment while doing these?
“I was studying on a scholarship and I did not start a company with capital or grants
because the structure of the company and my being a student did not allow me to get
a loan. As a student and a woman I made, he was very utopian. At the moment,
Ashoka is allowing me to connect with social entrepreneurs abroad about my
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business, and I was wondering why no one was investing in me at the time. I didn't
even know I was a social entrepreneur until I met Ashoka. Investors saw what I did
very hard and did not invest. When I was admitted to Ashoka, I said I was not alone. I
think it is a unique chance to continue that Intel Middle East, Africa and Turkey
Director Ayşegül İldeniz I mentor. At Ferhan Cook, a social enterprise organization
on mobile called M-spark, we are developing joint projects for both my mentor and
the farmer himself and his family. Mrs. Ferhan is the one who understands me best.
We are thinking of getting investment from now on. Because there are projects we
want to do. I am planning a Teknoköy I want to show that the efficiency is increased
by using technology.”
How do you plan to develop Tarımsalpazarlama.com?
“Currently, there are about fifty thousand companies on the site. The total member of
the site is about 250 thousand. The site is completely free. We get advertising and
sponsorship on the site. Advertising sponsoring companies strengthen farmers and the
site and serve all agriculture. We now provide free services to around 1 million
farmers.”
How do you see the future related to Turkey's agriculture?
“This year and next year will be difficult, but I am very hopeful from 2015. The state
gave a lot of support to the farmer, but since it is very attractive, it entered the sector
for those who are not related to agriculture, but agriculture is a difficult task. Imports
from abroad increased, straw crisis arose. I believe that the system will remain for
real farmers after a while.”
What is your contribution to Turkish farmers in marketing?
“We detected problems and resolved them. We created alternative markets. Now
farmers are aware of the price of the product. He can market his product, he does not
have to sell his product to a single customer as before. Reaching many buyers. The
way of life has changed with these. It became self-managing with a credit card,
thereby improving. While we were not even aware of the grants and incentives in the
past, we now send this as a message to the mobile phone. While the information
system in cities was developing rapidly, there was a lack of communication in the
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form of a cliff in the rural area. By making the farmer use the technology, we changed
the way of life and made it easier. For example, the livestock farmer looks at the
weather and decides whether to go up to the plateau. In order to be a flood, they open
the covers of the creeks and take precautions with a natural disaster warning. In this
way, we send their messages in the evening so that they can save their products or
they will freeze, and we ensure that they take precautionary measures. One year of
labor is wasted when it freezes. We do all this for free. We negotiate on behalf of the
farmer. We are like their communication channel. We also play a key role in the
transportation of a company to the farmer. They love us because we have always
created benefits. Now, we have established a company called Tabir, Agricultural
Informatics and Advanced Technology.”

The Case of Netherlands
Success Stories
Geothermal growers
There are many ways for farmers to benefit from cooperation, innovation, and
government funding. One example is a group of greenhouse growers in the
Koekoekspolder, a Dutch horticultural area. This area is attractive to growers due to
its supply of natural gas. When the price of natural gas rose in the early 2000’s,
horticulturists in the area began looking for alternative supplies of energy. The
Koekoekspolder was discovered to have a natural hot water supply, as well, which
could be used to provide geothermal energy. Geothermal energy involves a circulation
of water between the underground supply and a heat exchanger on the surface. The
heat exchanger provides heat to a second, separate circulation of water above ground
which keeps the greenhouses at the correct temperature. The concept of geothermal
energy has proven to be useful, but it requires significant capital, a mining permit
from the government, specialized engineers, and extensive site and feasibility studies.
Three growers were involved from the outset, creating a collective called
“Aardwarmtecluster”. They developed the plan with the assistance of Agriproject, a
consultancy firm which supplied the engineering knowledge. These three growers
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financed the project from its inception until operation, becoming shareholders. Five
more growers have joined since then, investing in the above-ground infrastructure and
connecting their own greenhouses to the water supply. The growers have received a
government subsidy under the SDE+, or ‘sustainable energy promotion’ scheme. This
subsidy, granted over a period of 15 years, compensates the users for a novel form of
renewable energy for the cost difference between the new and the traditional energy
supply (in this case, natural gas). Aardwarmtecluster is a prime example of a
collaboration of farmers and engineers achieving technical innovations which would
normally be out of their reach.
The Remeker Land Cooperative
The Van de Voort family has been producing cheese on their own meadows in
Lunteren since the nineteenth century. Since the 1990’s, they have invested greatly in
eco-friendly methods. Their product is a high-value, biologically produced Jersey
cheese. Not all farmers in their area abide by their biological standards, and the family
wanted to expand their land. This would enable them to exclusively grass-feed their
cows, which only a few Dutch dairy farms do. Lacking the capital to directly buy the
surrounding land, they founded the Remeker land cooperative. This is essentially an
investment fund which leases land to farmers in the area, first and foremost the Van
de Voort family. Other farmers wishing to lease from them are bound to the same
biological farming standards. The cooperative gives out “certificates” to citizen
investors, at a fixed price of 25.000 Euros. These investors receive a return of 1,5%
per year. The certificates cannot be refunded or bought under different conditions; this
keeps the arrangement transparent. The Van de Voort family regularly organizes tours
on their land to attract new investors.
The production cycle of the cheese is now completely “closed”. The cows are the only
source of fertilization for the grass, and the grass the only feed source for the cows.
This is possible due to the space provided by this arrangement.
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The Case of Slovenia
1. Description of the farm Pr Rešk
Šubičeva kmetija, according to the local name Pr Rešk, lies in Lom nad Volčo in the
Poljanska valley at an altitude of 600 m. The farm is a multi-generational family of
Petra and Ana Šubic, who have three school-age children. In addition to them, Peter's
mother also lives and helps on the farm to the best of her ability. Peter is a mechanical
engineer by training. The farm covers a good 8 ha of arable land. They have an
average of 10 head of cattle and 6 to 8 pigs in the barn, which they process into meat
products. Peter's uncle was already involved in meat processing, and it was he who
taught him a lot and impressed him that the tradition remained with the house. The
offer on the farm is varied. On the farm you can buy sausages, salami, bržole, hot
dogs, pâtés, lard, cracklings and fresh meat. In the summer, they also include
barbecue products in their sales program. The farm offers its products once a month at
the market in Gorenja vas, and most of the sales take place at the homestead, where it
has a well-arranged sales area. Of course, the owner is already considering the
possibility of expanding the market. Despite the fact that Peter has a lot of practical
knowledge, he still attends trainings organized for a group of meat processors by the
Agricultural Advisory Service. A number of courses for meat processors, as well as
for other interested parties, have already been organized in the newly built premises
intended for meat processing of the farm. The participants were also given the
opportunity to see the premises intended for processing, as an example of good
production practice.
Project Description
The farm applied for tender 123 - Adding value to agricultural and forestry products
for farms with complementary activity. The approved funds were intended for the
new construction of a meat processing facility and the purchase of equipment for meat
processing and marketing of products. The Agricultural Advisory Service assisted the
investor in advising and preparing an application for an investment and preparing a
request for approved funds. "Papers, requests - there were really a lot of them, at least
it seemed so to me. Without the help of the Agricultural Advisory Service, it would
have been difficult to succeed” said Peter, jokingly recalling the times when the
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farmer called a few neighbours for help during construction and turned on a concrete
mixer. The investment was completed in 2014. Today, the farm offers a range of
home-made meat products made according to home recipes without artificial additives
and they are made in hygienically arranged rooms. In addition to products, they also
offer meat processing services such as cutting and drying products. An investment for
a farm means an improvement in the income situation, the possibility of creating a
new job and thus the long-term preservation of the farm. But it is also a great
acquisition for the place itself, where such offers are still lacking. In addition to the
premises for ancillary activities, the investor also built a barn for 20 head of livestock
with his own funds (extension to the meat processing facility).
2. Description of the Farm Jernejc
The Anže Legat farm, according to the local JERNEJC, is located in the municipality
of Radovljica and comprises 9.21 ha of agricultural land and more than 12 ha of
forest. The farm was owned by grandparents and uncles and was mainly engaged in
milk production. As a young boy, Anže always helped on the farm. His love for the
land also led him to study agronomy, which he successfully completed in 2006. After
the death of grandparents, livestock farming began to be abandoned. The young
entrepreneur bravely, despite his youth, focused on market-oriented fruit production.
With his knowledge and diligence, he convinced his uncle and mother to hand over
the ownership of the farm to him in 2012. With the help of the Agricultural Advisory
Service, he applied for the Young Entrepreneur tender and also succeeded. Currently,
the farm has just over 5 ha of intensive and 0.1 ha of extensive plantation. Apple trees
predominate among the fruit species, and pears, walnuts, cherries and hazelnuts are
also on the farm. He cooperates with public institutions in the marketing and sale of
fruit - he also participates in the School Fruit Scheme project. Otherwise, the sale of
fruit runs through the wholesale, and some sell it directly in the backyard. The farm is
modern equipped with the appropriate infrastructure (modern cold storage, storage
facilities). In 2012, a supplementary fruit processing activity was also registered on
the farm. In the period of the RDP 2007-2013, the farm with all fruit land was
included in the program of agri-environmental payments KOP, namely in the submeasure integrated fruit production.
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Project Description
Anže is aware that due to global warming, summers with more frequent storms and
hail are expected in the future. In particular, hail can cause great economic damage to
his farm and thus endanger its farm's existence, as a family of four subsists on fruit
growing. Anže constantly monitors novelties on the market. He constantly cooperates
with the Agricultural Advisory Service and seeks information on the possibilities of
obtaining European funds to facilitate the implementation of its plans. The first
opportunity appeared in 2012, when a young entrepreneur applied for the tender, and
the second in 2013 with a published tender for measure 121: Investments in the field
of fruit growing and viticulture. He succeeded in both tenders. Both the first and the
second role were prepared by agricultural advisors from the Agricultural Advisory
Department of the Agricultural and Forestry Institute in Kranj. By investing in a
counter-current network, he covered 1.75 ha out of a total of just over 5 ha. He did a
lot of the work himself. His uncle and friends helped him with this. He hired an
external contractor for the network and installation.
Project Goals
The main and most important goal of the investment is successful adaptation to
climate change. The emphasis is mainly on the quality of the fruit. By investing in
counter-current nets, the likelihood of alternating fertility due to hail damage has been
reduced. In addition, with the work of the orchard, which it covered with countercurrent nets, it became independent of insurance companies, while at the same time
improving its market share over the years with hail. In addition, it is necessary to take
into account lower opportunity costs, which cannot be evaluated, but are extremely
important in the direction of reducing costs. These are lower costs of post-harvest
manipulation (no fruit picking) and less chance of losing the market in the case of
damaged fruit.
Vision of The Farm
The positive results of the investment on the farm motivate the young carrier to
continue investing, as it wants to cover the entire area of the orchards with countercurrent nets. In addition to protection against hail and fruit burns, this will also
provide protection against insects that transmit viruses and bacteria. Plans for the
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future are mainly aimed at providing the young owner with at least two stable jobs on
the farm in the long run, which will enable him and his family to live normally. Anže
is aware that the constant development, proper reorientation of the farm and raising
the quality of their crops and products would not be so fast without the professional
help of the Agricultural Advisory Service and the funds provided by the European
Union for agricultural and rural development.
3. Description of the farm Gašperlin
The young owner of the farm, Klemen Gašperlin, together with his parents and sister,
farms on a farm that includes land in two locations. The lowland agricultural livestock
part with milk production is located in Luže in the Municipality of Šenčur. At this
location, they cultivate over 27 ha of fields and meadows. The second location of the
farm is located in Zgornje Danje in the municipality of Železniki. In Zgornje Danje
they have meadows or pastures, where sheep and goats graze from spring to late
autumn. The total area of pastures in Zgornje Danje is 35.5 ha. The total area of
agricultural land in use by the farm thus amounts to 62.72 ha. According to the
distribution of agricultural land, the farm belongs to the area with limited factors for
agriculture. The grazing of small ruminants takes place according to the herd grazing
system. On average, they have about 200 sheep and 20 goats on the farm. In winter,
due to unfavorable weather conditions, they have sheep in the barn in Luže. The farm
has always been engaged in milk production. In the old barn, which was built in 1987,
there was tied animal husbandry. Over the past 15 years, they have been increasing
the stock of animals all the time, so that they now have over 110 head of cattle,
namely 60 dairy cows, and the rest are young cattle to rebuild the herd. If we count all
species of animals, they raise a total of around 85 LU on the farm. Cattle feed is
produced both on meadows and on 18.5 ha of fields. About 9 ha of corn for silage and
2.5 ha of barley are grown in the fields. Additional income on the farm is brought by
breeding up to 15 fattening pigs per year. Pigs are raised in the traditional way, so
they also grow 0.2 ha of potatoes for their feed. In the RDP 2007-2013, the farm with
all agricultural land located at the location in Zgornje Danje was included in the
program of agri-environmental payments KOP, namely with the sub-measure
Sustainable breeding of domestic animals REJ. Klemen Gašperlin, has been working
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on the farm since he was a child. He graduated from the BTŠ Naklo Agricultural High
School. In 2013, he became the owner of the farm.
Project Description
It was no longer possible to increase the stock in the old barn due to the insufficient
capacity of the barn. The animals had too little room to move, and the old barn was
poorly ventilated. Milking took place with the help of a milk duct on 4 units, feeding
was manual, so the work tasks were quite time consuming and slow. In 2013, Klemen
Gašperlin submitted an application for the tender for measure 121 (Investments in the
field of new challenges - animal husbandry). The application was approved by the
AAMRD. The subject of the investment was the new construction of a barn for 86
dairy cows and 62 head of young cattle according to the free range system, with a
manure pit under the barn, with all associated interior and mobile equipment,
landscaped yard and the purchase of some agricultural machinery and equipment. The
application for measure 121 was prepared by the consultants of the Agricultural
Advisory Department of the Kranj Agricultural and Forestry Institute. Throughout the
construction or implementation of the investment, the holder turned to the help of a
field agricultural consultant and a specialist in animal husbandry and a specialist in
agrarian economics. Due to the complexity of the construction, there were also
significant problems in communication between the investor and the contractors
during the construction itself. The reason was mainly higher prices of construction
works and additional costs shown by the contractor or subcontractors of construction
and craft works. Therefore, the farm also turned to the legal service at KGZS for help.
The legal service at KGZS helped a lot that the communication between the investor
and the contractor started again, and that the investment was consequently completed
in the spring of 2015. The farm also obtained a use permit for the new building in
April 2015. With the help of the employees of KGZ Kranj, a request for the payment
of funds was prepared, which was approved by the AAMRD. The investment was so
successfully completed. The owner of the farm, Klemen Gašperlin, said the following
about the course of the investment: “The project of building a new barn on our farm
was a big step forward in terms of improving the technology of milk production. The
three robots in the barn make our work much easier and will certainly help to increase
the quality of milk as well as increase the amount of milk in the future. The course of
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the investment from obtaining construction documentation, through preparing an
application for the AAMRD, the construction itself, obtaining a use permit and
submitting a request for payment was an extremely demanding task. The agricultural
consultants helped me a lot, but unfortunately there were problems with the
contractors, which we successfully solved in the end. A successfully completed
project gives me a good basis for further successful farming and development of my
farm. "
Project Goals
The main and most important goal of the investment is the introduction of new
technologies and production improvements, the improvement of hygiene and the
stabilization of income on the agricultural holding. The new barn is free-range
animals with suitably large beds for dairy cows and young cattle, and the barn is also
airier. Milking takes place with a milking robot. The barn also has a small robot for
cleaning the grilles and a robot for moving the feed on the control table. The new
mixing and steering trailer enables more optimal meal preparation for cattle. A wellkept yard ensures the prevention of feed contamination during the preparation outside
the barn.
Vision of the Farm
In the coming years, the young carrier wants to significantly increase the amount of
milk produced on the farm. It will achieve this by increasing the stock of dairy cows
and by constantly increasing production per individual dairy cow. In the field of feed
production, it intends to increase the production of clover and grass clover mixtures
and thus partially reduce the cost of purchasing protein components. Plans for the
future go mainly in the direction of providing at least two stable jobs in the long run,
which will enable him and his family to live normally.
4. Description of the farm Gogala
The Kogovšek farm, according to the local "Gogala", is located in Zgornja Radovna,
in the heart of the Triglav National Park. Together with his mother and father, Damjan
cultivates a 29-hectare farm, of which 22.64 ha is forest and 6.34 ha is agricultural
land, where meadow areas predominate. Due to unfavourable climatic conditions,
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they only grow vegetables for domestic use. They raise suckle cows and pigs. The
load in 2015 was only 0.63 LU / ha. They do not currently plan to increase their stock,
as they are increasingly experiencing problems with drought and consequently low
grassland yields due to unfavourable weather conditions. In addition to the above,
agricultural land is in the water protection area, which also means fertilization adapted
accordingly. In the programming period 2007-2013, the farm with all agricultural land
was included in the program of environmental payments of KOP, namely under the
measure of sustainable breeding of domestic animals. Grazing predominates on the
farm. In spring and autumn, they graze on their own land, and in summer the cattle
are on common pasture. Pavla's mother is also the president of the grazing
community. The farm owns a machine line for forage harvesting, forestry machinery
and equipment. Damjan is a mechanical technician by profession and is regularly
employed outside the farm. Additional income on the farm, in addition to the job, is
also contributed by the supplementary wood processing activity. In 2012, Damjan
took over the farm from his mother Pavla. He completed his education as part of the
Livestock Breeder program, organized by the Agricultural Advisory Service, and
obtained a national professional qualification for a livestock breeder. He also manages
FADN bookkeeping.
Project Description
In 2012, Damjan Kogovšek submitted an application to the 112 - Young Entrepreneur
tender. The application was approved by the AAMRD. The main goal set by the
young acquirer over a 5-year period was the refurbishment of the existing outbuilding
and the interior of the barn. He carried out investment and maintenance work on the
outbuilding and part of the fodder warehouse above the barn. He replaced the roofing
and carried out water-regulation work behind the barn, where there was a problem
with the drainage of rainwater. In addition, the star rake and rotary mower updated the
machinery. Investment maintenance of the barn will take place in 2016. He was
assisted in preparing the application for the tender by the Public Agricultural
Advisory Service, as Damjan continues his excellent cooperation with the field
agricultural advisor, which was established by his parents. In addition to assisting in
the preparation of the application and the implementation of the investment, it also
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provides advice on the implementation of agricultural policy, farming in water
protection areas, damage to wildlife and technological advice.
Project Goals
The basic goal of the project will be achieved through investments. The results of the
project are already being shown in the form of the exterior of the homestead and the
modernization of the machinery.
Vision of The Farm
Given the conditions of farming in Zgornja Radovna, the young owner in the future
does not expect that income from agriculture would be enough for at least one job on
the farm. He will still be employed outside the farm. However, he set a long-term goal
to cultivate the farm at least to the current extent. The farm will "live" on as it did a
few centuries before.
5. Description of the Farm Kvačnik
In Dovje, in the place where the famous Jakob Aljaž worked, there is a farm of the
Klinars, according to the local pr "Kvančnik". The young owner, Matjaž, together
with his family and parents cultivates a 75 ha farm, of which 61 ha is forest. Due to
unfavourable climatic conditions (long and harsh winters), permanent grassland
represents the largest part of agricultural land. Their area is 17 ha. In the home garden
next to the house, they grow vegetables for their own needs. In the programming
period 2007-2013, the farm with all agricultural land was included in the program of
environmental payments KOP, namely with the sub-measure Organic Agriculture.
Part of the agricultural land is located in the Triglav National Park, so in 2015, in
addition to the organic farming scheme, KOPOP-HAB also joined. In addition to
raising suckle cows, there are also 3 mares in the barn. The breeding system is in the
form of tied breeding with 12 stands and boxes for calves. The farm is dominated by
grazing in the mountains. Grazing begins in May and ends in September. The young
carrier is regularly employed outside the farm, as is his wife, who has a craft and her
own work and business premises on the farm. Matjaž took over the farm from his
mother. He completed his education as part of the Livestock Breeder program, which
was organized by the Agricultural Advisory Service in the winter. In addition to the
69 | P a g e
www.yeah-project.com

info@yeah-project.com

above, Matjaž constantly monitors novelties and regularly attends trainings organized
and carried out by the Agricultural Advisory Service.
Project Description
In 2012, Matjaž, with the help of the Agricultural Advisory Service, which prepared
the application, applied for the tender under measure 112 - Young Entrepreneur and
succeeded. The main goal set by the young master was to adapt the barn to organic
farming. Based on the advice of a livestock specialist, he decided on further tied
breeding with a suitably large release. In 2013, he invested in the refurbishment of
cattle stands and horse pens. In 2014, he improved the conditions for raising cattle
with stand rubber on stands. He decided to renovate the barn because the stands did
not meet the standards of organic farming. Inside the barn, he installed automatic cups
to remove the manure. In addition to the above, he also invested in a front loader for
loading manure, which greatly facilitated his work.
Project Goals
The results of the project are already shown in the form of the internal arrangement of
the barn and the release for animals. With the investment, it has achieved the
standards that apply to organic animal husbandry. In addition to the above, other
working conditions on the farm have also improved. The vision of the farm. The
vision of the young farmer is to keep the farm at least at its current level. In the event
that the current conditions for employment deteriorate, he is considering creating
conditions that would cover one job in terms of income through the further
development of the farm. Given that they farm according to organic principles, the
young owner wants the result of organic animal husbandry to be a higher selling price
of beef. For many years, they have been successfully cooperating with the field
agricultural consultant on the farm, where they work together to solve problems.
Matjaž is aware that the constant development, reorientation of the farm and raising
the quality of their crops would not be so fast without the professional help of the
public agricultural advisory service and the funds provided by the European Union for
agricultural and rural development.
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Conclusion
When thinking of agricultural entrepreneurship, it should not be considered as a
totally different field from common entrepreneurship. Rather, it could be
characterized as a branch of it or as another type of entrepreneurship with additional
requirements. They are interconnected and interdependent. A farmer or any
entrepreneur in agriculture should firstly have general knowledge of entrepreneurship
and then specialize in the agricultural sector. Like all other entrepreneurs, they try to
be innovators and gain the highest profit possible.
Progress and competitiveness along with soft skills development are some goals that
every entrepreneur wants to achieve because these will be their tools for their
expansion and establishment in the market. Likewise, agriculture entrepreneurs are
motivated by competition and continuous progress, especially in such a risky and
growing sector. The weather and the rapid technological advancements are the most
important conditions that make agriculture and professionals in this field to always
look for new business opportunities and ways to adapt to the new demands.
The above-mentioned facts and the recognition of agriculture as a vital sector for
national economies lead many experts and institutions to develop policies and
implement procedures for the best utilization of it. Policies and frameworks can be
excellent guides of agricultural entrepreneurship that bring together farmers, society,
businesses and the whole Europe.
For this reason, many research and funding programs have been constituted
worldwide aiming at enhancing the field of agriculture. The land and the animals are
the common basic ground on which many professionals study and experiment in order
to take entrepreneurship a step further with more advanced tools, new ways of
exploiting first materials and methods to upgrade their job and their production. The
value of this field is globally recognized, and all the more people are employed
through agriculture and its new branches. For this reason, more and more information
becomes available in many ways, therefore, more and more people can take advantage
of this shared knowledge and of all the best practices set as examples to give an
insight to the possibilities that are offered nowadays.
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Today, agriculture is recognized as an international profession. The human population
is estimated to reach around 10 billion people by 2050. So, farming is required to
progress and develop ways to fulfil the demand for food and clothing of the whole
population. Through these goals, farming will offer the opportunity for more job
positions to be created, starting with farmers, up to tools makers, or in the fields of
transportation, framework, as well as production. The advancement from farming to
agriculture has brought various benefits, like:
- Reduced drudgery for laborers,
-The launch of workers for non-agricultural undertakings,
-Better quality of food and fibres,
- Greater selection of products,
- Improved nutrition.
Modern agriculture's substantial dependence upon a few crops invites obstacles,
offered modifications in the environment as well as the capacity for harvest failures.
New farming endeavours intend to fight both malnutrition and obesity. Farmers are
working to develop markets for brand-new plants, in order to create better crops
variety for human health, as well as food safety and security. In this way, farmers and
agripreneurs are engaged to improve the services and products they offer.

72 | P a g e
www.yeah-project.com

info@yeah-project.com

References
•

Andreopoulou, Z., Tsekouropoulos, G., Theodoridis, A., Samathrakis, V., &
Batzios, C. (2014). Consulting for Sustainable Development, Information
Technologies Adoption, Marketing and Entrepreneurship Issues in Livestock
Farms. Procedia

Economics

and

Finance, 9,

302-309.

https://doi.org/10.1016/s2212-5671(14)00031-8
•

Ağızan ve Bayramoğlu, 2018. Tarımsal Girişimciliğin Ekosistemi. 5. ASM
Uluslararası Sosyal Bilimler Kongresi 3-5 Mayıs 2018, Antalya, Türkiye, Tam
Metin Kitabı

•

Clark, J., Entrepreneurship and diversification on English farms: Identifying
business enterprise characteristics and change processes. Entrep. Reg. Dev.
2009, 21, 213–236.

•

Hermans, F.; Stuiver, M.; Beers, P.J.; Kok, K. The distribution of roles and
functions for upscaling and outscaling innovations in agricultural innovation
systems. Agric. Syst. 2013, 115, 117–128.

•

Vinholis, M.D.M.B.; Souza Filho, H.M.D.; Carrer, M.J.; Chaddad, F.R.
Determinants of recognition of TRACES certification as valuable opportunity
at the farm level in São Paulo, Brazil. Production 2016, 26, 78–90.

•

Dell’Olio, M.; Hassink, J.; Vaandrager, L. The development of social farming
in Italy: A qualitative inquiry across four regions. J. Rural Stud. 2017, 56, 65–
75.

•

Lambrecht, E.; Kuhne, B.; Gellynck, X. Asymmetric relationships in
networked agricultural innovation processes. Br. Food J. 2015, 117, 1810–
1825.

•

Larsson, M. Environmental Entrepreneurship in Organic Agriculture in Jarna,
Sweden. J. Sustain. Agric. 2012, 36, 153–179.

•

Marsden, T.; Smith, E. Ecological entrepreneurship: Sustainable development
in local communities through quality food production and local branding.
Geoforum 2005, 36, 440–451.

•

Pompe, V. Moral Entrepreneurship: Resource Based Ethics. J. Agric. Environ.
Ethics 2013, 26, 313–332.
73 | P a g e

www.yeah-project.com

info@yeah-project.com

•

Martinho, V.J.P.D., (2020). Agricultural Entrepreneurship in the European
Union: Contributions for a Sustainable Development

•

Gunn, S. Geothermal in Dutch glasshouse production heats up. Published in
Floraculture international. https://www.floraculture.eu/markets/geothermal-indutch-glasshouse-production-heats-up/

•

Lans, T. (2009). Entrepreneurial competence in agriculture. Wageningen
University. Retrieved from:
https://www.researchgate.net/publication/40434347_Entrepreneurial_compete
nce_in_agriculture_characterization_identification_development_and_the_role
_of_the_work_environment

•

Martinho, V. (2020). Agricultural Entrepreneurship in the European Union:
Contributions for a Sustainable Development. Applied Sciences, 10(6), 2080.
Retrieved from:
https://www.researchgate.net/publication/340040163_Agricultural_Entreprene
urship_in_the_European_Union_Contributions_for_a_Sustainable_Developm
ent

•

Rauch A, Wiklund J, Lumpkin GT, Frese M. Entrepreneurial orientation and
business performance: an assessment of past research and suggestions for the
future. Entrep Theory Pract. 2009;33(3):761-87.

•

Lans T, Biemans H, Verstegen J, Mulder M. (2008). The influence of the work
environment on entrepreneurial learning of small-business owners. Manag
Learn.39(5):597-613.

•

Van der Ploeg JD, Long A, Banks J, editors. (2002). Living countrysides, rural
development processes in Europe: the state of the art. Doetinchem: Elsevier.

•

Modak, S. (2018). A study of Entrepreneurial Competencies of Post Graduate
Students in Agriculture. Indian Journal of Agricultural Sciences, 88(9):139195. Retrieved from:
https://www.researchgate.net/publication/327692004_A_study_of_Entreprene
urial_Competencies_of_Post_graduate_Students_in_Agriculture

•

Njegomir, V., Pejanovic, L., & Kekovic, Z. (2017). Agricultural
entrepreneurship, environmental protection and insurance. Ekonomika
Poljoprivrede, 64(3), 1035-1047. Retrieved from :
74 | P a g e

www.yeah-project.com

info@yeah-project.com

https://www.researchgate.net/publication/322091462_Agricultural_entreprene
urship_environmental_protection_and_insurance
•

Nor, N. M., Masdek, N. N. M., & Maidin, M. K. H. (2015). Youth inclination
towards agricultural entrepreneurship. Economic and technology management
review, 10, 47- 55.

•

Wilson GA. From 'weak' to 'strong' multifunctionality: conceptualising farmlevel multifunctional transitional pathways. J Rural Stud. 2008;24(3):367-83.

•

Gasson R, Crow G, Errington A, Hutson J, Marsden T, Winter M. The farm as
a family business: a review. J Agr Econ. 1988;39:1-41.

•

Jervell AM. The family farm as a premise for entrepreneurship. In: Alsos GA,
Carter S, Ljunggren AE, Welter F, editors. The Handbook Of Research On
Entrepreneurship İn Agriculture And Rural Development.

•

Cheltenham/Northhampton: Edward Elgar; 2011.

•

Bock BB. Fitting in and multi-tasking: Dutch farm women's strategies in rural
entrepreneurship. Sociol Rural. 2004;44(3):245-60.

•

GEM (2011, 2014, 2017)

•

Global Forum for Advisory Rural Services(GFRAS), Agricultural
Entrepreneurship Manual. Available at:
https://www.scribd.com/document/443017666/GFRAS-NELK-M11Agricultural-Entrepreneurship-Manual

•

Kahan, D., ENTREPRENEURSHIP in farming, Food and Agriculture
Organisation of the United Nations, 5 Farm management extension guide
(2012)

75 | P a g e
www.yeah-project.com

info@yeah-project.com

Websites
•

Food

and

Agriculture

Investment

Opportunities

in

Greece:

https://www.vkpremium.com/food-agriculture-investment-opportunities-ingreece/
•

Investing

in

the

Greek

Food

and

Agricultural

Sector:

https://www.enterprisegreece.gov.gr/en/invest-in-greece/sectors-forgrowth/food-agriculture
•

Business

Model

Canvas:

https://www.businessmodelsinc.com/about-

bmi/tools/business-model-canvas/
•

http://karianet.org/uploads/articles/114939671682013_12_04_Agricultural_In
novations_in_Turkey.pdf

•

https://www.researchgate.net/publication/237651514_Good_Agricultural_Prac
tices_GAP_and_Its_Implementation_in_Turkey

•

https://www.sabah.com.tr/ekonomi/2013/08/06/tarimda-sosyal-girisimcibasarisi

•

https://www.hibedestek.com.tr/tubitak-surdurulebilir-tarimsal-uretim-cagrisi/

•

https://www.program-podezelja.si/sl/kopop

•

https://www.program-podezelja.si/sl/javni-razpisi

•

https://krishijagran.com/

•

https://www.ifad.org/en/web/operations/country/id/turkey

•

https://www.researchgate.net/publication/329629674_EVALUATION_of_YO
UNG_FARMERS_PROJECT_SUPPORT_PROGRAM_in_TERMS_of_AGR
I-ENTREPRENEURSHIP_in_TURKEY

•

https://ec.europa.eu/eurostat

76 | P a g e
www.yeah-project.com

info@yeah-project.com

77 | P a g e
www.yeah-project.com

info@yeah-project.com

