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INTRODUCTION

ABSTRACT

Turkey is an agricultural country. Agriculture has an important share among our livelihoods in
Turkey. Apart from the parts that are used as a result of agricultural activities, which have direct
economic value and are sent to various industries for processing, there are also non-consumption
or unused parts of the agricultural products. Therefore, agricultural activities bring a large amount
of agricultural waste with them. However, as long as agricultural wastes are not valued, they can
be considered as a significant economic loss. Similar to the increase in world population, the pop-
ulation of Turkey increases rapidly. Of course, this growth in the population brings energy needs
with it. However, environmental damage caused by greenhouse gas emissions released into the
atmosphere due to the use of fossil resources and reserve shortage leads us to look for renewable
energy sources. Therefore, biogas production from organic wastes as a sustainable approach allows
agricultural wastes formed in high quantities in Turkey, problematic for farmers for different ways
and seen as an economic loss to be converted into energy forms. In the study, biogas production
was supported by the anaerobic digestion system method in order to convert various agricultur-
al wastes in the different regions of Turkey into an energy form. While producing energy from
biogas, digestate can be re-fed to agricultural lands as fertilizer. In this study, agricultural waste
inventory has been created for seven different regions and suggestions for future have been given.

Cite this article as: Sertgiimeg S, Usta AN, Ozarpa C. The agricultural waste inventory on the
regional basis in Turkey: Valuation of agricultural waste with zero-waste concept in the scope
of circular economy. Environ Res Tec 2021;4:4:377-385.

fore, it is very difficult to think of a life without agriculture.
Also, according to the Chauhan, almost two thirds of the

People need foods to sustain their vital activities. And, they
will need these foods throughout their lives. For this pur-
pose, human beings must provide food regularly. Agriculture
is one of the basic activities that provide the foods needed for
nutrition, which is the basic need of human beings. There-
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world's population is based on agricultural production [1].

The agricultural sector has an important place on a global
scale. Even if it varies from country to country, it affects
many areas such as the level of development and social life-
style of societies [2].

This paper has been presented at EurAsia Waste Management Symposium 2020, Istanbul, Turkey
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The agricultural sector provides many benefits such as feed-
ing people, contributing to the national income, meeting
the raw material needs of the industrial sector. Therefore, it
is one of the most important sectors in all countries [3]. Ac-
cording to FAO [4], primary crop production in 2018 was
9.2 billion tons for globally. This amount is approximately
50% more than the amount produced in 2000 [4]. As Ag-
amuthu [5] stated that the annual amount of agricultural
waste produced is 998 million tons for globally. Consider-
ing that the human population will increase in the coming
years, it is expected that agricultural production will in-
crease to supply the nutritional needs of people. With the
increase in agricultural production, the amount of waste
generated is expected to increase [6].

The agricultural sector has played very important roles in
the economic and social development of Turkey since the
establishment of our Republic. It not only provides nutri-
tion of the country population, but also contributes to na-
tional income and employment [7]. The agricultural sector,
which has an important place for the industrial sector, also
meets the need for raw materials in the industry. By the way,
the agriculture sector is indispensable in terms of exports.
Because it also contributes to exports directly or indirectly.
Agriculture sector is even more important in Turkey. Be-
cause Turkey is one of the developing countries and the ag-
ricultural sector is effective in meeting the nutritional needs
of people in the strategic sense [7].

It is known that Turkey is an agricultural country. Agri-
culture has an important share among our livelihoods in
Turkey. Apart from the parts that are used as a result of ag-
ricultural activities, which have direct economic value and
are sent to various industries for processing, there are also
non-consumption or unused parts of the agricultural prod-
ucts. Therefore, agricultural activities bring a large amount
of agricultural waste with them. As a result of different
agricultural activities, agro-waste occurs. And, actually it
includes wastes from farms, poultry houses and slaughter-
houses, harvest waste and manure [8].

Similar to the increase in world population, the population
of Turkey increases rapidly. According to the latest data of
Turkey Statistical Institute (TUIK), Turkey's population in
2018 compared to the previous year increased by 1 million
193 thousand 357 people [9]. This number represents a
significant population increase and is expected to increase
in the coming years. With this population increase, the
amount of nutrients that will be needed for nutrition will
also increase. This situation will bring with it an increase
in agricultural activities. Along with agricultural activities,
an increase in the amount of agro-waste can be expected.
However, as long as agricultural wastes are not valued, they
can be considered as a significant economic loss.

In the developing and changing world, waste production and
increase, presence of people, population growth, technolog-
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Figure 1. Economy chain according to the circular econo-
my model [11].

ical developments etc. is a natural result. Considering the
world population of 7.2 billion and the fact that it continues
to increase day by day, the main issue is not waste dispos-
al, but management. It is same for the agricultural wastes of
course. By adopting the concept of waste to energy (WtE)
-and so zero-waste concept- we are not only choosing a sus-
tainable and clean energy for our future, but also expanding
our perspective on waste disposal and waste management.
Thus, the management shows the potential to make the tran-
sition from linear economy to circular economy.

Unlike waste disposal; circular economy concept handles
the design of waste, changing the way of production and
usage with a holistic approach. Thus, it aims to reduce the
use of raw materials and reduces the amount of waste. It
tells us that recycling and reuse technologies should be de-
veloped and implemented effectively, therefore it aims to
ensure resource efficiency and achieve zero waste [10]. As it
is shown in Figure 1, in this way sustainable production and
sustainable consumption can be available in the economy
chain according to circular economic model.

Removal and disposal of agricultural wastes resulting from
agricultural activities or agro-industrial wastes from indus-
tries using agricultural products is only a classic solution.
However, this should not be seen as a solution. Because these
agricultural wastes are actually substances with "economic
value". With the circular economic approach, this type of
wastes will be valued, the principle of zero waste will be fol-
lowed and contribution will be made to the national income.

Another issue is, the growth in the population brings ener-
gy needs with it. However, environmental damage caused
by greenhouse gas emissions released into the atmosphere
due to the use of fossil resources and reserve shortage leads
us to look for renewable energy sources.

The issue of obtaining energy from fossil fuels is important
due to the damage it has caused to nature. In the light of
the work of Coban and Kilinc [12], the use of fossil fuels
in energy production significantly increases the pressure
on natural resources. In addition, fossil fuels are one of the
main causes of climate change. Therefore, considering the
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conditions such as limited reserves, pressure on resources
and causing climate change, it turns out that the use of re-
newable energy resources is a must.

According to the energy report published by WWEF [13], it
is not impossible to meet almost all of the universal demand
for energy in 2050 by renewable energy. In this context, the
world and in Turkey, is continuing efforts for efficient use of
renewable energy sources, aimed at increasing the total en-
ergy production in the share of renewable energy sources.
In 2014, by the Ministry of Energy and Natural Resourc-
es "Turkey's National Renewable Energy Action Plan" was
prepared. Also, by 2023, the energy used across the country
share of renewable energy sources used in Turkey is aimed
to increase to 30% in total.

Recently, the concepts of circular economy and energy pro-
duction from waste have come to the fore and are important.
As D'Amato [14] states that circular economy and bio-econ-
omy concepts are sustainable concepts that are put forward
in place of the fossil-based economy currently in existence.
So, agricultural wastes can be converted into a form of ener-
gy and can be evaluated in Turkey. Thus, agricultural wastes,
which are a big problem for agricultural fields and farmers,
will not be a problem anymore but will also be valued.

If effective management for agro-wastes and correct control
for pollution effects on the environment and climate change
are provided, all types of waste assessed under waste-to-en-
ergy (WtE) technologies tend to have the opportunity to be
an important source of energy and to display fuel for a sus-
tainable future. In particular, according to UNEP [15], with
the biomass, the investment increase in the waste to energy
sector only in 2011-2012 is around 186% and there is a total
investment of 1 billion USD in this sector.

Among the many technologies included in the concept of
energy production from waste, biogas production through
the anaerobic treatment process is a very popular subject.

As Askari [16] states that, biogas production is carried out
through microorganisms due to the fact that they don't
meet with the air after long periods and create anaerobic
conditions. In addition, biogas production can be produced
anaerobically via reactors or naturally in landfill areas. Bio-
gas production with the help of anaerobic process is a log-
ical approach for the evaluation of agricultural wastes. In
particular, an agricultural country like Turkey, considering
that serious agricultural waste has occurred, it is necessary
to evaluate agricultural waste through anaerobic digestion.

As it is explained in perspective of Lier, Mahmoud & Zee-
man [17], the anaerobic treatment (AD) of complex wastes
involves two main stages; the first stage is basically called
the “Acid Fermentation” and in this stage, large compounds,
such as carbohydrates, fats, proteins, are broken down into
smaller components, namely monomers. And the second
stage of the anaerobic treatment (AD) is called the “Meth-

ane Fermentation” [17]. In the second stage, end products
of the acid fermentation stage are converted to gaseous
form which includes mostly methane.

In the first stage, complex components of the waste, includ-
ing fats, proteins and polysaccharides, are hydrolyzed to
their component subunits. According to Wilkie [18], this is
accomplished by a heterogeneous group of facultative and
anaerobic bacteria and these bacteria then subject the prod-
ucts of hydrolysis (triglycerides, fatty acids, amino acids
and sugars) to fermentation and other metabolic processes
leading to the formation of simple organic compounds. Af-
ter this step, the large substances are separated into smaller
units, which are converted to Volatile Fatty Acids (VFA)
during the Acidogenesis step. The overall process up to now
is called acid fermentation. After the Acid Fermentation
stage, the resulting Volatile Fatty Acids (VFAs) are convert-
ed to Acetate. In the second stage, the end products of the
first stage are converted to gases (mainly methane and car-
bon dioxide) by several different species of strictly anaer-
obic bacteria. Thus, it is here that true stabilization of the
organic material occurs. This stage is generally referred to
as methane fermentation and this is how biogas production
occurs. In addition, the digestate formed as a result of the
anaerobic digestion process where biogas is produced can
also be used as fertilizer [19].

Activity in the fertilizer sector in Turkey is increasing ev-
ery year. In fact, it is observed that fertilizer production
increases on a yearly basis, but the need increases as con-
sumption is very intense [20]. This means that production
cannot meet consumption in our country. And, those needs
are tried to be met by means of imports in Turkey and less
than about 10% of the production is also exported [20].

Turkey may show little change from year to year in fertil-
izer consumption because of climatic conditions, product
range, economy, etc. But in general, the annual average is
5-6 million tons [20] for the consumption of fertilizer. By
the way, sources of raw materials for chemical fertilizers, es-
pecially in Turkey are not available; therefore, the chemical
fertilizer sector is more than 90% foreign dependent in our
country [20]. Considering the statistics, only in 2017 there
was 6.3 million tons of chemical fertilizer consumption,
and 85% of it was imported [20]. This means approximately
5.4 million tons.

Turkey's import needs to be done to meet the fertilizer means
a significant cost. In our country, serious costs arise for the
import of chemical fertilizers every year. For example, ac-
cording to different fertilizer types the cost varies from 170
USD to 370 USD per ton [21]. Considering that there is an
average of 5.5 million tons of imported chemical fertilizers
per year, the amount of money we export for a year is serious.

With the approach of evaluation of agricultural wastes
through anaerobic digestion, not only energy is obtained by
producing biogas from agricultural wastes; but also Turkey
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Figure 2. Production and waste amounts of the first three products that cause
the most waste in turkey for seven regions: (a) black sea region, (b) mediterra-
nean region, (c) eastern anatolian region, (d) aegean region, (e) southeastern
anatolia region, (f) central anatolia region, (g) marmara region [22].
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can contribute to the need of fertilizers with digestate re-
sulting from the process.

Biogas production from organic wastes as a sustainable ap-
proach allows agricultural wastes formed in high quantities
in Turkey, problematic for farmers for different ways and
seen as an economic loss to be converted into energy forms.

Regarding the execution of all these studies, crops grown
in seven different regions of Turkey is important. There is
a need for an inventory containing current production data
and information on the amount of agricultural residues
arising from production for Turkey.

MATERIALS AND METHODS

There are seven different regions in Turkey. Different agri-
cultural activities are observed in these regions due to dif-
ferent climatic features.

First of all, in the scope of the study, the agricultural prod-
ucts causing the most agricultural waste generation were
identified for seven different regions and an inventory of
agricultural waste on a regional basis has been established
in Turkey. This is one of the first studies in detail for this
kind of inventory in Turkey.
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Detailed research has been done on the current fate of ag-
ricultural wastes determined on a regional basis and at the
same time, farmers were contacted and information about
the situation was obtained by done surveys to them. 3 farm-
ers from each region were surveyed about their problems
of residues. Firstly, they rated the problems from 1 to 10.
Then, 2 main questions were asked to them.

Especially by contacting farmers from each region, the prob-
lems caused by agricultural wastes were learned and infor-
mation about the fate of agricultural wastes was obtained.

Within the scope of the study, firstly, a large literature review
was conducted. The importance of agriculture from past to
present is at the forefront. While agricultural activities are
indispensable for people, they also bring some problems.
Therefore, extensive research has been done on agro-wastes
arising from agricultural activities. Based on the zero waste
approach, information was obtained on methods for the
evaluation of these wastes.

Fertilizer sector of Turkey is examined in detail. Starting
from the findings, the relationship between Turkey's fertil-
izer production and consumption were observed.

Detailed research has been done on anaerobic processes.
Studies on the evaluation of agricultural wastes through an-
aerobic digestion have been examined worldwide and their
contribution to the national income has been examined.

In the study, biogas production was supported by the anaer-
obic digestion system method in order to convert various
agricultural wastes in the different regions of Turkey into an
energy form. As a result of the process, besides biogas pro-
duction, nutrient-rich digestate is formed. While producing
energy from biogas, digestate can be re-fed to agricultural
lands as fertilizer.

An agricultural waste inventory has been created for seven
different regions.

With the amount of waste generated depending on the waste
inventory, the potential for biogas is reached. This potential
is introduced to contribute to energy production in Turkey.
In addition, it has been revealed to what extent the digestate
formed as a result of the anaerobic digestion process can
meet the fertilizer requirement used in agricultural areas.

RESULTS AND DISCUSSION

Turkey shows a big density of agricultural activity and a
high amount of agricultural waste is produced. According
to the Ministry of Energy and Natural Resources General
Directorate of Energy Affairs of Turkey-Biomass Energy
Potential Atlas (BEPA) [22], the current crop production
amount is 184.6 million tons/year in Turkey; and the resi-
dues generated from this side is averagely 62.2 million tons/
year. Such residues may come from wheat, corncob, nut, le-
gumes, citrus, wheat, sunflower, tobacco, mulberry, cotton,
rose, rice, sugar beet, olive, peanuts, tea, sesame, fruits, etc.

Table 1. Shares of Turkey's regions within the country's area [23]

Regions Area ratio by area
of Turkey (%)

Black Sea Region 18
Marmara Region 8,5
Aegean Region 12
Mediterranean Region 16
Central Anatolia Region 18
Eastern Anatolia Region 21
Southeastern Anatolia Region 7,5

Products that cause the most waste generation, their pro-
duction and waste amounts in tons/year unit were deter-
mined for each region in Turkey and they can be seen in
Figure 2. In the inventory created within the scope of the
study, updated data on BEPA's official site was used.

Looking at the Black Sea region, the most generated
wastes in terms of agricultural waste are wheat, hazelnut
and sunflower respectively and the amount of wastes are
averagely 1.8 million tons per year for wheat, 965.797
tons per year for hazelnut and 452.035 tons per year for
sunflower. It can be seen in Figure 2a that the wheat pro-
duction and waste amounts are nearly similar. However,
hazelnut and sunflower production amounts are lower
than the waste amounts for each product. That means
production is important but actually there are even more
agricultural residues after agricultural activities. For the
Mediterranean Region, the most generated three wastes
are wheat, corn and cotton respectively. Waste amount of
wheat, corn and cotton in Mediterranean Region is av-
eragely 2.2 million, 2 million and 612.794 tons per year
respectively. In this region, wheat production and waste
generation values are similar again like Black Sea Region.
Actually, this similarity can be seen in all regions. Waste
generation is higher than the production for corn and
lower for the cotton. In Eastern Anatolian Region, wheat,
barley and tomato are the products that generate most
wastes. There are 1.2 million, 445.587 and 123.795 tons
residues per year for wheat, barley and tomato, respec-
tively. It can be seen that wheat amount of production and
waste generation is too high but the amounts for tomato
is very low. Also, the amount of waste generated is much
lower than the amount of production for tomato. Wheat
ranks first for the production in all regions except the Ae-
gean Region. For Aegean Region, the first product that
generates most waste is wheat but the product that has
the highest production is tomato. Barley is the third one
that generates most waste in this region. There are nearly
1 million, 1.6 million and 697.380 tons residues per year
comes from tomato, wheat and barley, respectively. Data
for other regions can be seen in Figure 2e-g.
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Table 2. Turkey's geographical regions’ areas and agricultural areas in regions [24]

Regions Area (km?) Agricultural Agricultural
area (%) areas (km?)
Black Sea Region 146.624,04 16 23.459,85
Marmara Region 69.239,13 30 20.771,74
Aegean Region 97.749,36 24 23.459.85
Mediterranean Region 130.332,48 18 23.459.85
Central Anatolia Region 146.624,04 27 39.588,49
Eastern Anatolia Region 171.061,38 10 17.106,14
Southeastern Anatolia Region  61.093,35 20 12.218,67

Turkey has an area of 814,578 km? [23]. Seven different
geographical regions of Turkey have different areas. The
shares of these geographical regions in Turkey's area are
given in Table 1.

According to Table 1 [23], Eastern Anatolia Region covers
the largest area in Turkey with a rate of 21%. This is fol-
lowed by the Central Anatolia Region and the Black Sea Re-
gion with 18%. The Mediterranean region constitutes 16%
of the country. In addition, the Aegean region accounts for
12% of the country, and the Marmara region for 8.5%. The
smallest region in terms of surface area in the country is the
Southeastern Anatolia region.

Table 2 [24] shows that the region with the most cultivated
agricultural area among the regions of Turkey is the Central
Anatolia region with 39.588,49 km?. In addition, the lowest
region in terms of cultivated agricultural area is the South-
eastern Anatolia region with 12.218,67 km?

Waste amounts from the most produced products for all
regions were collected and the total waste values for main
three products are given in Table 3.

In addition, based on the amount of waste given in Table 3,
the amount of waste belonging to the most produced agri-
cultural product per km? per year has been determined for
all regions in Table 4.

The most generated waste amounts for all regions were col-
lected on a regional basis and a comparison was made for
seven different regions (Fig. 3).

The lowest waste amount is nearly 1.8 million tons per year
and is from Eastern Anatolia Region. After this, 3.1 million
tons waste per year comes from Black Sea Region and 3.3 mil-
lion tons waste per year comes from Aegean Region. Mediter-
ranean Region follows them with 4.8 million tons waste per
year. Waste amount starts to get higher in Marmara Region
and Southeastern Anatolia Region. The waste amount is near-
ly 6 million tons per year for Marmara Region and 6.3 million
tons per year for Southeastern Anatolia Region, respectively.

As can be seen in Figure 3, the region where the most waste is
generated in the general inventory prepared considering the
products where the most production is made was the Central

Table 3. Total waste for main 3 products (tons/year) [22]

Regions Amount (tons/year)
Black Sea Region 3.156.385,90
Mediterranean Region 4.786.749,96
Eastern Anatolia Region 1.780.030,74
Aegean Region 3.305.485,06
Southeastern Anatolia Region 6.299.627,64
Central Anatolia Region 11.856.853,60
Marmara Region 5.908.637,80

Table 4. Total waste for main 3 products (tons/km?year)

Regions Waste amount

(tons/km?*/year)
Black Sea Region 134,5
Marmara Region 284.5
Aegean Region 140,9
Mediterranean Region 204,0
Central Anatolia Region 299,5
Eastern Anatolia Region 104,1
Southeastern Anatolia Region 515,6

Anatolia Region. Nearly 12 million tons waste per year comes
from the most generated wastes from Anatolia Region.

As can be seen in Figure 4, the annual waste per km? in agri-
cultural areas is mostly in the Southeastern Anatolia region.
In the Eastern Anatolia region, this value is the lowest.

For the continuity of agricultural activities, it is necessary to
ensure the disposal of waste in the fields. As a result of inter-
views with farmers, it was concluded that agro-waste is a seri-
ous problem in agricultural areas. When the new harvest pe-
riod comes, it is necessary to clean the field from waste. For
this purpose, it has been learned that farmers generally try
to dispose of these wastes by burning them. It is obvious that
the soil has been severely damaged as a result of incineration.
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Farmers also say that it affects the yield of the soil. Some of
the farmers spoken say that they do not prefer to burn, they
prefer to store. When they store it, they explain that they have
problems such as odor, insect and parasite caused by decay.
Especially farmers who grow hazelnuts in the Black Sea re-
gion say that the fresh hazelnut shell is laid in the fields be-
cause it is moist, but because of the decay, it creates a problem
in agriculture. Before starting the interview with the farmers,
they were shown a table (Table 5) numbering the difficulty
of the problems from 1 to 10. And, farmers were asked to
number their problems by difficulty level.

The average rates that farmers give to their problems can be
seen in Table 6.

Three farmers from each region gave averagely eight and
nine point to their problems occur from agricultural res-
idues. These farmers are well-known persons working in
this field. Also, they are asked two questions. First one is
“What kind of problems do you have with regard to agri-
cultural waste?” and the second one is “What do you do to
the residues that are formed as a result of agricultural activ-
ities?” The farmers’ answers can be seen in Table 7.

CONCLUSIONS

Considering the amount of agricultural waste generated in
Turkey, it is seen that an effective waste management ap-

Table 5. Difficulty level and the numbers

Difficulty Numbers
Low 1
Middle 5
High 10

Table 6. Average rate of farmers’ problems with the agricultural
residues

Regions Number of farmers  Average rate
surveyed of problems
Marmara 3 9
Black Sea 3 8
Aegean 3 9
Mediterranean 3 9
Central Anatolia 3 8
Eastern Anatolian 3 8
Southeastern Anatolia 3 8

proach is needed in the agricultural sector. Because agricul-
tural wastes negatively affect the quality of the production
process and create problems for farmers. For example, as the
amount of waste increases, farmers have problems in dispos-
ing of the waste. Wastes remaining in production areas cause
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Table 7. Answers of farmers

Regions Answer 1 Answer 2
High amount of residues, no enough Bale making, burning, animal feed, use
Marmara . . N
space to stack , inhomogeneous soil as kindling
Black S Insect problem, rotting of residue piles, Use as fuel in the stove, burning, animal
ack sea excess moisture retention of soil feed, bale making, use as kindling
Mac.hme channels:slosing during new Bale making, burning, animal feed, use
Aegean planting, too much workforce to collect, i e
. . . as kindling
insect problem, inhomogeneous soil
. High amount of residues, damage to the Bale making, burning, animal feed, use
Mediterranean . N
machine, no enough space to stack as kindling
Central Machu?e chap nels closing duqng new Bale making, burning, animal feed, use
. planting, high amount of residues, .o
Anatolia : i as kindling
inhomogeneous soil
Eastern Rotting of residue piles, high amount of Bale making, burning, animal feed, use
Anatolian residues, damage to the machine as kindling
Southeastern Mach.me ck?annels closing du_rmg il Bale making, burning, animal feed, use
; planting, high amount of residues, no ;. i
Anatolia as kindling

enough space to stack

problems such as insect infestation and damage to agricul-
tural tools. In addition, while the need for agricultural pro-
duction increases over time, environmental problems such as
climate change cause a decrease in agricultural production.
For these reasons, agricultural wastes can be used as raw ma-
terials for biogas and organic fertilizers. Thus, agricultural
wastes are no longer a problem and can be managed in an
economical and environmentally friendly way.

The energy requirement is very low in agricultural activi-
ties. At the same time, the share of bioenergy in renewable
energy in Turkey is also not high. Therefore, providing ag-
ricultural waste management for each region with biogas
plants to be built on a regional basis, and conversion of ex-
isting agricultural wastes to energy has been proposed.

Electric vehicles can be used during the collection and
transportation of agricultural wastes to be used in biogas
production to the relevant facilities. These vehicles with low
carbon footprint and noise level allow waste collection and

transportation to be carried out without harming the en-
vironment. Harmful formations such as odor and patho-
gens can also be prevented by storing agricultural wastes
in sufficiently ventilated and air-conditioned storage areas
prepared according to the amount of waste.

It is known that most of the fertilizer used in agricultural
land in Turkey are bought abroad and is also contain chem-
icals. Another product that comes out of the proposed bio-
gas plants is nutrient-rich digestate. With the use of diges-
tate as fertilizer on farmland, it could be saving money paid
to fertilizer in Turkey. On the other hand, organic fertilizers
provide the nutrients required for agricultural production,
such as chemical fertilizers. The most important advantage
of organic fertilizers is that they provide soil regulating ef-
fects as well as nutrients. Thus, agricultural wastes are val-
ued with the zero-waste concept. In addition, it contributes
to the country's economy with the energy from biogas and
digestate to be obtained through the biogas plants proposed
to be established on a regional basis.
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