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Abstract

In recent years, problems related to the adequacy of existing water resources have arisen due to issues such as
population growth, rapid urbanization, industrialization, and climate change. Especially in agricultural production
where water is used the most, the use of wastewater has become widespread as a solution to this problem.
Considering that wastewater may harm the environment due to the substances it contains, it is aimed to make an
environmental valuation in this study. In this context, by using the travel cost method used in the valuation of
goods without a market, a different approach was brought to this method, as agricultural production is concerned,
and an evaluation was made based on producer surplus. In the study, by comparing the agricultural productions
with wastewater and well water, 2 hypotheses have been developed about the environmental valuation of
wastewater; First, if the producer surplus of agricultural production with wastewater is lower than that of
production with well water, there is environmental pollution, and its value is the difference between the two rents.
The second hypothesis is that if the producer's surplus with wastewater is high, positive externality will occur as a
hypothesis against the negative effects of environmental pollution. By conducting a survey with 125 producers in
the research area, the data of 314 parcels in total were included in the analysis, and the producer surplus was
calculated by creating the supply function with the regression analysis. As a result of the research, the producer
surplus (584.40%) obtained from the agricultural production made by irrigating with wastewater was found to be
higher than the producer surplus (553.448) of the production made by irrigating with well water. In this case, it
was concluded that the wastewater irrigated did not affect the environmental pollution, but the positive externality.
Although the use of wastewater in agricultural production has made a positive contribution to the economy, it will
be beneficial to use it after the necessary treatment processes, considering its harmful effects on human health.
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Oz

Son yillarda tiim diinyada niifus artis1, hizli kentlesme, sanayilesme ve iklim degisikligi gibi konular nedeniyle
mevcut su kaynaklarinin yeterliligi ile ilgili sorunlar ortaya ¢ikmustir. Ozellikle suyun en ¢ok kullanildig1 tarimsal
iiretimde bu soruna ¢6ziim olarak atik su kullanimi yayginlasmistir. Atik sularin igeriginde bulunan maddeler
nedeniyle ¢evreye zarar verebilecegi géz oniinde bulundurularak bu galismada cevresel bir degerleme yapilmasi
amaclanmistir. Bu kapsamda, piyasasi olmayan mallarin degerlemesinde kullanilan seyahat maliyeti yontemi
kullanilarak, tarimsal iiretim s6z konusu oldugundan bu yonteme farkli bir yaklasim getirilmis ve iiretici rantina
dayal1 bir degerlendirme yapilmistir. Calismada, atik su ve kuyu suyu ile yapilan tarimsal iiretimler karsilagtirilarak,
atik suyun cevresel degerlemesi hakkinda 2 hipotez gelistirilmistir; Birinci hipotez atik su ile yapilan tarimsal
tiretimin {iretici rant1 kuyu suyu ile yapilan iiretimden daha diisiik ise ¢evresel kirlilik vardir ve degeri iki rant
arasindaki farktir. ikinci hipotez ise iireticinin atik su ile elde ettigi rantin yiiksek olmasi durumunda, cevre
kirliliginin olumsuz etkilerine kars1 bir hipotez olarak pozitif digsallik olusacagidir. Aragtirma alaninda 125 {iretici
ile anket yapilarak toplam 314 parselin verileri analize dahil edilmis ve regresyon analizi ile arz fonksiyonu
olugturularak iiretici ranti hesaplanmistir. Aragtirma bulgular1 sonucunda atik su ile sulama yapilarak
gerceklestirilen tarimsal {iretimden elde edilen iiretici rant1 (584.40%), kuyu suyu ile sulama yapilarak yapilan
iretimin iretici rantindan (553.44%) daha yiiksek bulunmustur. Bu durumda, sulanan atik suyun ¢evre kirliligine
degil, pozitif digsalliga etki ettigi sonucuna varilmistir. Atik suyun tarimsal iiretimde kullanilmasi ekonomiye
olumlu katki saglamis olsa da insan saglig1 lizerindeki zararli etkileri g6z dniinde bulundurularak gerekli aritma
islemlerinden sonra kullanilmasi faydali olacaktir.

Anahtar Kelimeler: Atik su, Cevresel degerleme, Tarimsal {iretim, Uretici rant:
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1. Introduction

The needs of humans, animals and all living creatures in the world and all kinds of economic activities
necessary to meet these needs; that is, the most basic resource required for the natural cycle of life to function in a
certain order is water. The fact that water is the main resource at all stages of the natural cycle shows its importance
more and more as the population increases day by day.

The sector in which water resources are used the most in Tiirkiye and in the world is agriculture. 71% of the
water used in the world and 85% in Turkey is used in the agricultural sector (World Bank, 2022). When selecting
irrigation systems for agricultural purposes, it is advisable to choose those that conserve water, increase yield and
quality per unit area, and reduce the need for labour. Although irrigation systems are preferred for their ability to
diversify products and cover large areas of land, it is important to consider the investment cost and economic life
of the system (Agizan and Bayramoglu, 2021). In this context, due to the decrease in water availability with the
effect of climate change experienced in recent years, solutions are tried to be produced regarding water use. One
of these solutions is the use of wastewater in agricultural activities.

The safe use of wastewater as an alternative source of irrigation is an accepted strategy for the prevention and
efficient use of water pollution with increasing water scarcity (Khan et al., 2013). The use of wastewater in
agricultural lands, especially in those close to the central provinces, is economically very important. Because the
insufficient underground water in arid lands is replaced by wastewater and the need for natural water resources is
reduced; contributes to the formation of a sustainable resource management (Jaramillo and Restrepo, 2017; Direk
et al., 2022). The use of wastewater in agriculture not only saves water by reducing the demand for fresh water,
but also reduces the fertilizer need of plants thanks to the elements such as nitrogen and phosphorus in its content
(Adal1 and Kilig, 2020). Wastewater, even if treated, is rich in organic matter, macronutrients (N, P, K) and has a
higher content of numerous micronutrients such as Fe, Zn, Mn and Cu than a synthetic fertilizer (Cakmakc1 and
Sahin, 2020). USA, Australia and Western European countries consider treated wastewater as an alternative source
(Yurtseven et al., 2010). Treatment facilities have been widely used in Turkey and all over the world in order to
contribute to sustainable water management by purifying wastewater.

There are risks and advantages that occur or may occur in the use of wastewater as a source of agricultural
irrigation. These are given in Table I as follows;

Table 1. Advantages and Risks that May Occur Due to the Use of Wastewater

Advantages Risks
Due to the nitrogen and phosphorus contained in the
wastewater, savings can be made in the use of
fertilizers, and it can also benefit both crop and soil
fertility.

If the use of wastewater is not controlled, heavy metals,
various minerals and organic substances in its content
can damage groundwater.

With the uncontrolled use of wastewater, it can be
It can be a solution to water scarcity as it is an dangerous to human health, especially in raw
alternative source. vegetables or with pathogens that can be transmitted
through wastewater.
Wastewater is continuous because it is the result of a Uncontrolled and intensive use of wastewater and the
cycle and can be a ready source for irrigation in seasons accumulation of its contents in the soil can cause
and periods when water resources are scarce. damage to the soil.
If the wastewater is treated in accordance with the
requirements apart from agricultural irrigation, it can
also provide benefits in different areas as drinking and
using.
As a result of the researches, it was observed that the
metabolic activities of beneficial microorganisms in
plant cultivation increased with the use of wastewater in
irrigation.
Reference: (Saracoglu 2014)
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The use of treated wastewater in agriculture benefits human health, the environment and the economy. This
use has been evaluated as an alternative to the water shortage caused by the need for water due to the growth of
the urban population in different regions (Becerra, 2015). The use of wastewater in agriculture is considered
beneficial for agricultural and economic reasons, but negative health and environmental effects should be
minimized (Alobaidy et al., 2010). For this reason, it is necessary to carry out an effective wastewater management.

There have been many studies showing the advantages and disadvantages of wastewater use. There are studies
proving the benefits of wastewater such as increasing in crop yield (Rosemarin, 2004; Keraita et al., 2008) and
producer income (Danso et al., 2002; Huibers et al., 2004; Rosemarin, 2004), increased crop diversity (Raschid-
Sally et al., 2005), providing balanced nutrition for the plant (Koottatep et al., 2006), and urban livestock
production by providing feed production with wastewater (Drechsel et al., 2010). On the other hand, soil
salinization (Walker and Lin, 2008), decreased soil porosity (Wang et al., 2003), heavy metal pollution (Ashraf et
al., 2013), water impermeability (Wallach et al., 2005) and underground It has been determined that it causes
negative effects such as pollution of water (Mahmood and Magbool, 2006). Wastewater can be beneficial to the
environment and human health, as well as be harmful with unconscious and uncontrolled use. Therefore, in this
study, the environmental impact of the wastewater used in agricultural production has been made and its economic
impact has been revealed.

Wastewater reuse is an important component of sustainable water resources management; Reusing water from
various wastewater sources after removing pollutants, nutrients and pathogens offers an alternative for water
security (Grant, 2011; Matheyarasu et al., 2016). The current scarcity of resources and the inability to meet the
need in terms of quality or the increased pressure on water with unconscious use emphasize the importance of
wastewater. Needs will be met with this alternative source, which will provide benefits both environmentally and
economically.

Environmental valuation methods are used to determine the benefits and costs associated with the use of
environmental products, the improvement of their conditions or the elimination of environmental damage
(Lindberg and Lindberg, 1991). Environmental valuation refers to the monetary measurement of the benefit or
cost to the life of society of the consequences of environmental improvement interventions and environmental
degradation (Christie et al., 2012). In this study, it is aimed to make an environmental valuation for the waste form
of water, which is one of the most important natural resources, and to reveal whether it contains benefits or costs
for agricultural production.

2. Materials and Methods

In order to obtain the data in the research, 5 neighbourhoods (Acidort, Cengilti, Divanlar, Gogii, Karakaya)
located in the Karatay district of Konya province, which are the research area, and which carry out agricultural
irrigation with wastewater, were chosen for the purpose; A total of 742 agricultural enterprises were identified as
the main population and the number of samples was determined as 125 according to the stratified random sampling
method. However, due to the lack of sufficient producers during the field studies, a total of 114 producers were
interviewed.

Konya province is the city with the most agricultural area in Turkey, and Karatay district, which is the research
area, is the district with the highest agricultural area in Konya. Karatay district has 178 154.7 ha of agricultural
land, 50% of which is dry agricultural land. The fact that Karatay district is the central district of Konya is more
exposed to environmental pollution than rural districts, and it is used as an agricultural irrigation alternative due
to its proximity to the wastewater source.

There are some environmental valuation methods at the point of determining the pollution with monetary
values. Since environmental pollution is associated with externality, it is mostly done by considering methods that
have no market value (Giindogmus and Kalfa, 2016). Travel cost and contingent valuation methods are mostly
used in the studies. In this context, studies in which the travel cost method is used are generally associated with
the consumer, and people who benefit from a certain area are used in the calculations. When calculating with the
travel cost method for any recreation area, the value of this area, which is valued using consumer surplus, is
determined by the number of visitors. Consumer surplus is estimated with the help of the demand function created
between the travel cost and the number of visits (Cay et al., 2020). By using travel costs instead of price when
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deriving the demand curve, these travel costs are considered to reflect people's propensity to pay for recreation
services (Kaya, 2002). In this study, since the effect of agricultural lands and land value on environmental pollution
is taken into account, the producer surplus has been calculated over the supply function.

Producers may be willing to sell their product at a price below the equilibrium price in order to sell a good.
The difference between the equilibrium price and the price that is below the equilibrium price agreed by the
producer is the producer's surplus, and in the study, the producer's surplus is calculated and the income obtained
in return for the factors of production used is determined. As a matter of fact, price is equal to cost in a free market.
Since the aim of the study is to determine the environmental valuation of the wastewater in the research area, the
prices of the production factors are discussed by keeping the other variables constant in the supply function.

S=1f(Se +Fe+W+P+L + Fu) (Eq.1)

In the function, S = quantity of supply, Se = price of seed, Fe = price of fertilizer, W = price of water, P = price
of pesticide, L = price of labour, Fu = price of fuel. Producer surplus was calculated by integrating the function
with the following formula (Cinemre et al., 2008).

Q
PS =Q.P— [?£(Q)dQ (Eq.2)
PS = Producer Surplus, Q = Equilibrium Quantity, P = Equilibrium Price.

It is aimed to compare the difference between the lands irrigated with wastewater and the lands irrigated with
well water within the total population by using the producer surplus. Two hypotheses have been developed for this

purpose;

- If the producer surplus is high in the lands irrigated with wastewater, positive externality will be seen as a
hypothesis against the negative effects of environmental pollution and a different approach will be gained to
environmental valuation.

- If the producer surplus is high in the lands irrigated with well water, the difference between the producer's
surplus of the lands irrigated with wastewater will be considered as the environmental pollution value.

Regression and t-test analyses were conducted to determine if there is a cost difference between irrigation with
wastewater and well water.

3. Results and Discussion

It is seen that the ratios of female and male population in the examined enterprises are at equal levels in all age
groups. It has been determined that the rate of 50 years and over is 33.99%; 8.06% of the population aged 0-6;
9.15% between the ages of 7-14; 48.80% between the ages of 15-49. With this result, it is seen that the ratio of the
working population, which is the active population, is the highest. Therefore, it is concluded that the workforce
potential of the examined enterprises is good. While the age group of 15-49 constitutes 64% of the family
workforce, 35.71% is the group aged 50 and over. In the examined enterprises, 12% of the population is illiterate;
51% of them are primary school; 23% of them are secondary school; It was determined that 7.44% were high
school graduates and 5.69% were university graduates. It has been observed that the education level with the
highest number of people is primary school. In addition, it was determined that 51% of the examined enterprises
used wastewater, 23% groundwater and 26% both irrigation sources in agricultural production.

3.1. Calculation of Producer Surplus

Producer surplus is expressed as a producer who is willing to sell her product at a price below the equilibrium
price in a perfectly competitive market, making some gains (Dinler, 2016). In this study, a different approach was
brought to the consumer surplus in the travel cost method used in the valuation of environmental goods, and it was
calculated to determine the rent provided by the producers from the wastewater by adapting it to the agricultural
production, which is the subject of the study. The supply function was used to calculate the producer surplus, while
keeping the other variables constant, only input costs and production amount were considered and given in Table
2.
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Table 2. Average Operating Input Costs and Production Quantities of the Products Irrigated with Wastewater

($/decare)
Costs Production
Products
Seed Fertilizer Pesticide Water Fuel Labour Quantities
Wheat 5.39 4.88 0.91 - 5.90 7.98 1.533
Barley 7.52 7.59 1.65 - 6.16 8.23 1.140
Sugar Beet 12.48 10.73 5.03 - 6.80 9.73 2.231
Corn 19.52 11.19 3.77 - 5.92 8.81 161
Fodder Corn 46.78 - 3.51 - 4.79 8.55 2.640
Sunflower 11.49 6.08 2.35 - 7.00 7.52 1.524
Alfa alfa 2.46 4.71 8.55 - 3.09 5.05 1.464
Vetch 3.51 - - 5.93 5.85 600

* 1 $=8,55 Turkish Liras at study time (July-2021)

Seeds, fertilizers, pesticides, water, fuel and labour costs, which are the basic expenses in the herbal production
process, are minimum in order to be an optimum production process; efficiency should be maximum. At this point,
the use of wastewater has a positive effect on production costs. As a matter of fact, the most expense in plant
production is irrigation and fertilization costs. Therefore, while there is no cost for water in productions where
irrigation is done with wastewater during the production process, it is seen as a result of the research that the use
of fertilizers is reduced thanks to many minerals such as nitrogen, phosphorus and salt in the wastewater.

Table 3. Average Operating Input Costs and Production Quantities of the Products Irrigated with Well Water

($/decare)
Costs Production
Products .. L. e
Seed Fertilizer Pesticide Water Fuel Labour Quantities
Wheat 8.33 7.57 1.25 2.51 7.93 9.69 1354
Barley 7.83 7.16 1.20 17.26 7.19 9.67 1078
Sugar Beet 11.70 11.74 6.43 57.08 6.69 8.51 2 555
Corn 17.56 14.15 4.39 76.34 6.81 10.47 3396
Fodder Corn 32.75 11.61 3.51 58.48 7.03 10.53 2 500
Sunflower 14.23 7.33 2.88 48.30 7.02 8.56 1369
Alfa alfa 4.68 6.81 7.02 23.39 3.42 6.67 1340
Vetch 4.21 6.43 0.00 21.05 6.46 10.38 800

* 1§ = 8,55 Turkish Liras at study time (July-2021)

According to the research, the specific input costs of the producers using wastewater and well water were
compared, and as seen in Tables 2 and 3, it was concluded that the input costs of the producers irrigating with well
water in general were higher than the producers irrigating with wastewater. As a matter of fact, there are certain
differences in the costs of seeds, fertilizers, pesticides, fuel and labour per product.

Independent t-test was applied to determine whether two different irrigation sources are effective on production
cost items in agricultural production activities irrigated with wastewater and well water.

Ho = There is no difference in production costs between irrigation with wastewater and irrigation with
well water.

H; = There is a difference in production costs between irrigation with wastewater and irrigation with well
water.

According to the purpose of the research, the rejection of the Hy hypothesis was accepted below the 5%
significance level. As a result of the analysis made, it was determined that there was no difference in seed cost
(t=1.345), pesticide cost (t=0.331) and fuel cost (t=1.469) according to irrigation source in Table 4. It was
determined that there was a difference in fertilizer cost (t=5.101), water cost (t=23.215), labour cost (t=5.573) and
production amount (t=3.346). The decrease in the use of fertilizers in irrigation with wastewater and the decrease
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in the use of labour in irrigation and fertilization activities confirm these analyses. As a result of this analysis,

assuming that there will be differences in the rents of the producers according to the two different irrigation sources,
the producer's rents were calculated in order to reveal which irrigation source will generate more producer surplus
and to determine whether the wastewater and irrigation will cause environmental pollution.

Table 4. Independent T-Test of Production Costs by Irrigation Source

Code* N Average Standard Deviation t Significance Level
Seed 1.00 216 82.9176 51.22802 -1.345 179
2.00 98 91.7357 59.14489 -1.275 .204
Fertilizer 1.00 216 43.5935 29.22241 -5.101 .000
2.00 98 64.1541 40.37807 -4.531 .000
Pesticide 1.00 208 15.0529 20.99625 -0.331 741
2.00 98 15.8673 17.95219 -0.350 127
Water 1.00 216 11.3935 11.52622 -23.215 .000
2.00 98 305.3061 185.64018 -15.660 .000
Fuel 1.00 216 53.1022 28.39243 -1.469 .143
2.00 98 57.6949 18.26949 -1.719 .087
1.00 216 67.0851 17.57427 -5.573 .000
Labour
2.00 98 79.0829 17.90394 -5.534 .000
Production  1.00 216 618.1065 1022.85750 -3.346 .001
Quantity 2.00 98 1173.5000 1912.06478 -2.705 .008

*Code 1.00=Wastewater, Code 2.00=Well water

It is aimed to compare the difference between lands irrigated with wastewater and lands irrigated with well
water within the total population by using producer surplus. In order to calculate the producer surplus, firstly, the
costs of the factors of production and the supply function were formed by keeping the other variables constant.
Since the products irrigated with wastewater will be compared with the products irrigated with irrigation water,
two different models have been established: for enterprises irrigating with wastewater and for enterprises irrigating
with well water. While the production quantity as the dependent variable and the prices of the factors of production
as the independent variable in the supply function, since the purpose of the research is the irrigation cost, the Gross
Production Value per decare (GPV) as the dependent variable in the model, the seed cost per decare (S), the
fertilizer cost (Fe), pesticide cost (P), water cost (W), fuel cost (Fu), labour cost (L), the price of the product one
year ago (Pr) and the production quantity (PQ) are discussed. According to the analysis made in the study, the
supply function for agricultural production irrigated with wastewater is as follows;

GPVa = 1238.447 +0.311S4 + 2.917Fes — 2.213Pea + 2.517Wa — 1.627Fus — 3.727L4
+285.295PrA + 0.321PQ (Eq.3)

Analysis was made by considering the data of 216 parcels that were irrigated with wastewater. Since products
that differ from each other in terms of yield and input such as wheat, barley, sugar beet, sunflower, corn, and alfalfa
are included in the analysis, when the importance levels of the variables are examined, it is seen that variables such
as labour, medicine, fuel are not significant. For the purpose of the research, the importance levels of other
variables were not taken into account due to the variety of products included in the analysis, since it was examined
whether the water used in production was waste or not.

When the average values of the variables other than water cost are included in the function and the model is
reconstructed in terms of production quantity (Q), the equation is obtained.

WA = 0.3973GPVA - 599.0877 (Eq.4)

In order to calculate the producer surplus, the function is integrated and subtracted from the product of the
equilibrium quantity and price (P.Q) in the research area in 2021, which is the research period. Since GPV is taken
as the dependent variable in the model, price is taken as the limitation in the integral.
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PS = (P)(Q) — [, (0.3973P —599.0877) (Eq.5)
PS = (0.23) (1900) — (0.3973P2 — 599.0877P)

PS=584.40 $
Table 5. Regression Analysis for Enterprises Irrigation with Wastewater
Variables Coefficients Standard t Significance VIF
Error Level
Constant 1.238.447 190.773 6.492 .000 -
Seed (S) 311 .824 378 706 1.145
Fertilizer (Fe) 2917 1.709 1.707 .089 1.600
Pesticide (Pe) -2.213 1.960 -1.129 260 1.066
Water (W) 2.517 3.646 .690 491 1.134
Fuel (Fu) -1.627 1.474 -1.104 271 1.124
Labour (L) -3.727 2.716 -1.372 171 1.462
Price (Pr) 122.474 36.947 3.315 .001 1.420
Production Quantity (PQ) 321 .043 7.442 .000 1.357

In the study, the data of 98 parcels that irrigate with well water were analysed, and according to the analysis,
the supply function obtained for agricultural production with well water is as follows;

GPVK = 699.170 + 0.104SK + 4.621FeK - 0.596PeK + 2.784WK - 1.052FuK + 0.280LK -
130.135PrK + 0.51PQk (Eq.6)

When the average values of the variables other than water cost are included in the function and the model is
reconstructed in terms of production quantity (Q), the equation is obtained.

WK = 0.3592GPVK - 467.5498 (Eq.7)
PS = (P)(Q) — [, (0.3592P —517.9842) (Eq.8)

PS = (0.23) (1900) — (0.3592P2 — 517.9842P)

PS=553.44 %
Table 6. Regression Analysis for Enterprises Irrigation with Well Water
t ignifi
Variables Coefficients Standard t Significance VIF
Error Level
Constant 699.170 335.081 2.087 .040 -
Seed (S) .104 1.099 .094 925 1.432
Fertilizer (Fe) 4.621 1.944 2.377 .020 2.087
Pesticide (Pe) -.596 3.526 -.169 .866 1.357
Water (W) 2.784 462 6.019 .000 2.496
Fuel (Fu) -1.052 3.481 -.302 763 1.370
Labour (L) .280 4316 .065 .948 2.022
Price (Pr) -130.135 75.628 -1.721 .089 2.129
Production Quantity (PQ) .051 .046 1.111 270 2.370

As can be seen in Table 5 and Table 6, producer surplus obtained with irrigation water used in agricultural
production were calculated with the analyses made, and it was determined that the producer surplus obtained from
irrigation with wastewater was higher. It has been seen that positive externality has been realized as a hypothesis
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against the negative effects of environmental pollution due to the high producer surplus in the lands irrigated with
wastewater, and a different approach has been brought to environmental valuation. It has been concluded that the
wastewater used is not harmful to agricultural production and in this case, it is not possible to talk about
environmental pollution. In addition, in the examinations made in the research area, it has been determined that
irrigation with wastewater has a positive effect on the yield of the product, as well as reducing the cost of irrigation,
fertilization, disinfection and labour costs. Due to the fact that the elements in the wastewater act as fertilizer, it
has been determined that the fertilization process is much less than the irrigated lands with well water. The fact
that the labour force used for fertilization and irrigation operations is less than irrigation with wells has caused this
expense item to be lower. This situation reveals that irrigation with wastewater provides a positive externality to
agricultural production.

4. Conclusions

With the effect of rapidly increasing urbanization, industrialization and climate change in parallel with the
increase in the world population, the difference between the supply and demand of water is gradually increasing.
This situation has revealed the necessity of developing alternative strategies for the evaluation of wastewater within
the scope of effective water management. Evaluation of wastewater is of great importance, especially for
agricultural activities where water is consumed the most.

In the study, it was aimed to make an environmental valuation of the wastewater used in agricultural production,
and by calculating the producer surplus with the travel cost method approach, it was concluded that the wastewater
had a positive effect on the producers rather than environmental pollution.

In general, wastewater is perceived as a harmful and negative concept; When other studies in the literature and
the result of this research are taken into account, it is concluded that with correct and controlled management, it
provides benefits for existing resources and reduces environmental pressure. However, the fact that the use of
wastewater without treatment can threaten human health should not be ignored. For this reason, first of all,
producers should be aware of this issue. In addition, it is recommended to establish facilities where treated water
can be used in the research area. In Turkey, it is possible to benefit from the energy subsidies given by the Ministry
of Environment, Urbanization and Climate Change for wastewater treatment establishments. In addition, studies
such as reducing the environmental pollution effects of wastewater can be carried out to evaluate it as Agricultural
Land Footprint.
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