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This study aims to present the environmental performance of agriculture in Turkey,
focusing on the post-2000 period, and to evaluate the agri-environmental support
instruments in Turkey in light of the data obtained. According to the findings, it
can be asserted that, in spite of several positive developments, Turkey’s agriculture
seems to be far from sustainable. The number of farmers and the extent of the
agricultural land aided by the support instruments account for very small portions
of the total figures. At the same time, the amount of support provided to producers
also has a very small share of the total agricultural support. Considering the findings
about agri-environmental performance and agri-environmental support instruments
together, we suggest that while the use of these support instruments is a positive step,
the supports have not had an impact on inducing a green transition in agriculture yet.
Uncertainties caused by legislative changes, amounts of support falling short of the
cost of a green transition in agriculture, lack of knowledge and training activities
regarding environment-friendly agricultural methods, and lack of effective organiza-
tion of agricultural producers are thought to be among the reasons for this result.

1. Introduction

Agricultural activities, like other economic activities, may create various environ-
mental problems. However, the most important feature of the relationship between
agriculture and the environment is that the two are directly linked to each other,
which is not the case for most other economic sectors. Although technological
improvements have eased this difficult relationship between agriculture and environ-
mental conditions to a certain extent, close interactions can still be observed. For
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example, soil pollution in a region is likely to reduce crop yields in that region, while
the pollution itself may be directly caused by agricultural production in previous
periods. In addition, while the agricultural sector contributes to global greenhouse
gas emissions at a considerable level, the negative impacts of global climate change
on agricultural production is also a given.

The efforts to maintain food security and safety, together with the aim of reducing
agriculture-based environmental problems, have led to the current focus on
sustainable agricultural policies. Sustainable agriculture1 can be defined by using
the sustainable development definition in the Brundtland Report of the World
Commission on Environment and Development (1987). Accordingly, an agricultural
system that meets today’s needs without compromising the possibility of meeting
future generations’ needs can be expressed as ‘sustainable agriculture’. However,
there is a wide variety of interpretations of sustainable agriculture. As Hansen
(1996) quoted from the definition used by the American Society of Agronomy, ‘a
sustainable agriculture is one that improves long-term environmental quality and
the base of resources, meets the basic food and fiber needs of people, has economic
applicability and enhances the life quality of farmers and community as a whole.’2

According to Ikerd (1990, 18), farming systems that have the capacity of maintaining
their productivity and utility indefinitely can be argued to be sustainable. Ikerd
mentions, in addition, that these systems have to be resource-conserving,
environmentally compatible, socially supportive, and commercially competitive.
Moreover, UNEP (2011, 42) emphasizes that transition to green agriculture refers
to the increasing use of agricultural practices and technologies that will maintain
and positively affect farm productivity and profitability while securing the food
supply and ecosystem services on a sustainable basis. This transition also involves
gradually revealing positive externalities while reducing negative externalities, restor-
ing ecological resources by using resources more efficiently, and reducing pollution.
Within this context, this study aims to reveal the need for a sustainable agricultural
policy scheme for Turkey that consists of policies that, on the one hand, provide
for the long-term food security and safety of the country while facilitating the
conservation of natural resources by increasing environmental quality, and, on
the other hand, improve the standards of living of agricultural producers.

It can be argued that the agricultural sector is strategically important for Turkey,
given the aims of ensuring food safety and the security of the population, raising
the standards of living of the highly rural population compared with developed
economies, and providing sufficient and high-quality inputs to industry.
According to data of the Turkish Statistical Institute (TurkStat), the agricultural
sector accounted for 6.1% of GDP in 2017, while 19.3% of total labour was employed
in this sector. As of the same year, agriculture and agriculture-based industry
accounted for 12.8% of total exports with a share in total imports of 6.9%.

1. The concept of ‘sustainable agriculture’ is often used as a synonym for ‘green agriculture’ in the
relevant literature. Therefore, these are used as substitutes for each other in this study.

2. For a longer list of interpretations on agricultural sustainability see Hansen (1996).

The Agriculture–Environment Relationship in Turkey 195

https://doi.org/10.1017/S1062798720001015 Published online by Cambridge University Press

https://doi.org/10.1017/S1062798720001015


Turkey’s agriculture grew by 2.3% annually in the period between 2000 and 2017.
Various studies revealed that the agricultural growth in this period was due to the
increase in productivity and the intensification of agricultural production (Atiyas
and Bakış 2013; Özden 2014; Eruygur et al. 2016).

However, Turkey’s agriculture still faces some important structural problems,
such as small farm size, high production costs, insufficient organization of farmers,
low income and education levels of farmers, and, finally, insufficient use of capital
and technology in production. This study claims that, in addition to these structural
problems identified in the literature, the sustainability of agriculture is another seri-
ous issue for Turkey.

In this respect, the contributions of this study are twofold. First, the study eval-
uates the environmental impact of agriculture, and, second, it assesses the existing
implementations of agri-environmental support policy instruments in Turkey in light
of the above-mentioned challenges of sustainable agriculture.

The remainder of the study is organized as follows: the second section scrutinizes
the environmental conditions of Turkish agriculture; the third section provides an
evaluation of the existing agricultural supports with environmental purposes;
and the fourth section discusses the favourable characteristics of green agricultural
policies for Turkey in light of this study’s findings. Finally, the fifth section
concludes.

2. Evaluation of Agricultural Production in Turkey from an
Environmental Perspective

For the analysis of agricultural resource use in Turkey, it is necessary to begin with
an evaluation of soil and water use. In 2017, total agricultural land area constituted
49.4% (almost 38 million ha, including meadows and pastures), while forest area
accounted for 28.5% (22.3 million ha) of Turkey’s total land area. When meadows
and pastures are excluded, the share of the agricultural area is 30.4% (almost
23.4 million ha) and 26% of this total is cultivated. Figure 1 demonstrates that both
total agricultural land (excluding meadows and pastures) and cultivated land have
decreased significantly compared with the year 2000. Calculations using FAO
(2019a) data show that in the period 2000–2017, total agricultural land (sum of
arable land and land under permanent crops) in OECD countries and in the EU
decreased by 7.0% and 8.9%, respectively, while it increased by 4.1% in the world.
In the same period, however, Turkey’s total agricultural land decreased by 10.1%.

Agricultural lands in Turkey have been facing serious problems, such as salinity,
erosion, and desertification, due to human intervention as well as natural factors
(MoD 2014a, 13). Erosion is one of the main land problems in Turkey, and active
erosion occurs in 59% of the country’s cultivated agricultural areas and 64% of
its pasture areas. In general, in Turkey, 17.4 million ha of land suffer from very
severe erosion while 28.3 million ha and 15.6 million ha are subject to severe and
medium severe erosion, respectively. In contrast, only 12.3% of arable land in the
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EU (13.8 million ha) is estimated to suffer from moderate to high erosion (MoD
2014a, 14; Eurostat 2019a). In Turkey, the reasons for erosion can be listed as
follows:

• Ignoring land capability classification in land use,
• Cultivation in marginal areas with steep slopes,
• Improper methods used in soil processing,
• Insufficient measures to protect soil and water in cultivation areas,
• Improper use of pastures such as early and over-grazing (MoFWA 2013,
14–15).

Desertification is considered to be a serious threat in countries with arid-semi-
humid climates such as Turkey. According to the Desertification Risk Map of
Turkey,3 approximately half of the country’s land area is subject to a high risk
of desertification. This study identifies Konya-Karapınar, Iğdır-Aralık and
Urfa-Ceylanpınar as very high-risk regions. The Salt Lake Basin, Ereğli-Karaman
Region, Urfa-Ceylanpınar-Mardin-Batman Line and Eskişehir district form the
middle- and high-risk groups (Görücü et al. 2017, 63).

Soil salinity is another problem that Turkey faces. Owing to excessive irrigation,
increased salt content of soil leads to water insufficiency for plants, resulting in plant
death stemming from physiological drought (Kük and Burgess 2010; Yiğitbaşoğlu
2000). The Harran Plain is one of the areas that have been severely affected by
salinization. In this region, soil salinity has increased dramatically due to excessive
water use and lack of advanced drainage systems in the region (Kendirli et al. 2005).

Figure 1. Agricultural land area change in Turkey (2000–2017).
Source: OECD (2019a), TurkStat (2018).

3. This map was prepared with the cooperation of the General Directorate of Combatting Desertifica-
tion and Erosion of the T.R. Ministry of Forestry and Water Affairs and the Informatics and
Information Security Research Center of the Scientific and Technological Research Council of
Turkey (TÜBI

.
TAK-BI

.
LGEM) in 2015 (Görücü et al. 2017, 26).
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Turkey is classified among the countries facing future problems of high water risk
(Aküzüm et al. 2010; OECD 2017). Water pollution has also emerged as a problem
in some regions despite low intensity of input use. Recent data on water quality
show that 20–50% of surface water observation areas are polluted or exposed to high
nitrogen pollution (OECD 2016, 53). According to the OECD (2012, 47), in Turkey,
water quality in most agricultural catchments is lower and there are local incidents of
groundwater pollution caused by chemical fertilizers and pesticides.

According to the State Hydraulic Works (DSI
.
2017, 41, 196), Turkey has

8.5 million ha of economically irrigable land and 6.21 million ha of this area was
open for irrigation as of the end of 2017.4 However, it is expected that an additional
2 million ha of land will be irrigated by 2023. Although water use is of great impor-
tance for increasing agricultural productivity, excessive water use can be considered
as a serious problem in terms of agricultural and environmental sustainability.

Figure 2 illustrates the agricultural water use trends in Turkey. According to the
latest OECD data, approximately 84% of total water use in Turkey was carried out
by the agricultural sector in 2014. Following an increasing trend since 2000, this rate

Figure 2. Freshwater abstraction for agricultural use in Turkey (2000–2015).
Source: OECD (2019a).

4. According to Çetin (2020, 257), the State Hydraulic Works (DSI
.
) determined the size of

‘economically and technically irrigable land’ almost 60 years ago. However, it is obvious that
Turkey’s economic and technological potentials have substantially improved since then. In fact,
according to its annual reports, the DSI

.
has been working for the transformation of water delivery

systems from open canals towards closed (piped) systems. At the same time, the share of surface
irrigation methods declined from 90% to 70% in recent years. Kanber and Ünlü (2008) claim that
Turkey’s economically irrigable land reaches 25.85 million ha when new irrigation techniques
are considered. In a more recent study, Çetin (2020, 263) asserts that the size of economically
and technically irrigable land is 22.6 million ha in Turkey. Therefore, considering these points, we
can argue that the size of the area designated as ‘economically irrigable land’ by the DSI

.
may un-

derestimate Turkey’s irrigation potential under current conditions and overstate its achievements re-
garding irrigation infrastructure projects.
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was over 80% during the 2000s. On the other hand, our calculations for the year 2014
based on Eurostat (2019b) and OECD (2019a) data show that agricultural water use
accounts for 31% and 59% of total freshwater abstraction in the EU and the OECD,
respectively. Globally, agriculture accounts for 70% of total freshwater abstraction
(FAO 2017, 2).

Surface irrigation methods are in widespread use at a very high rate of 70% and
can be considered as the main cause of excessive water use in Turkish agriculture. As
for the remaining 30%, pressurized irrigation systems are used (DSI

.
2017, 183).

Another unfavourable practice of water use in Turkey’s agriculture is the usage
of individual wells that result in excessive irrigation. OECD data show that in the
period between 2000 and 2014, total groundwater abstraction increased by 41%,
while groundwater abstraction for agricultural purposes increased by 62%. The same
statistics demonstrate that almost 63% of total groundwater abstraction was used in
agriculture in 2014. For the same year, however, the proportion of agricultural
groundwater abstraction to the total was 41% in the EU and 55% in the OECD
(Eurostat 2019b; OECD 2019a). As a result of this practice, groundwater levels de-
creased over time in Turkey. Consequently, the wetlands that are fed with ground-
water dry up, and the rich ecosystems of these areas are left seriously damaged
(Yiğitbaşoğlu 2000).

In order to obtain a clearer picture of the environmental sustainability of
agriculture in Turkey, one needs to combine the above-mentioned resource use
trends with input use trends. Table 1 shows Turkey’s fertilizer and pesticide uses since
2000. In the period of 2000–2017, an increase in fertilizer use was experienced despite
a decline in agricultural area of about 3 million ha. This led to an increase in fertilizer
use per hectare from 79.2 kg to 113.1 kg. Pesticide use per hectare in the same period
increased from 1.76 kg to 2.31 kg.

According to our calculations based on FAO (2019b) data, in the period
of 2000–2017, the average rate of change of fertilizer use for the OECD, the EU,
and the world was �2.6%, –9.1%, and �42.5%, respectively. The same period
witnessed a 26.6% increase in fertilizer use in Turkey. When evaluated on a per
hectare basis, fertilizer use decreased in the EU by 0.3% (from 146.21 kg/ha to
145.72 kg/ha), while it increased in OECD countries and in the world by 9.6% (from
117.56 kg/ha to 128.88 kg/ha) and 36.4% (from 90.40 kg/ha to 123.33 kg/ha), respec-
tively. In the same period, the rate of increase was 42.8% in Turkey (from 79.18 kg/ha
to 113.08 kg/ha).

In the case of pesticide use, we see a similar picture. Our calculations using FAO
(2019c) data reveal that pesticide use increased by 4% in the OECD and 34.3% in the
world while it decreased in the EU by 3.8% on average in the period of 2000–2017.
However, in the same period, it rose by 16.5% in Turkey. While pesticide use per
hectare increased by 11.2% in OECD countries (from 2.53 kg/ha to 2.81 kg/ha),
5.6% in the EU (from 2.92 kg/ha to 3.09 kg/ha), and 28.6% in the world (from
2.05 kg/ha to 2.64 kg/ha), the rate of increase was 31.4% in Turkey during the same
period.
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Table 1. Fertilizer and pesticide use in Turkish agriculture.

Years

Fertilizer
use

(ktons)
Fertilizer use

(kg/ha)

Plant-nutrient
balance nitrogen

(ktons)

Plant-nutrient
balance nitrogen

(kg/ha)

Plant-nutrient
balance phosphorus

(ktons)

Plant-nutrient
balance phosphorus

(kg/ha)

Pesticide
use

(ktons)
Pesticide use

(kg/ha)

2000 2088.8 79.2 1077.8 28 308.4 8 46.4 1.76
2001 1670.6 63.4 919.6 22 235.0 6 51.2 1.94
2002 1746.7 65.7 860.7 21 207.1 5 54.9 2.06
2003 1970.1 75.7 1047.2 26 250.5 6 50.5 1.94
2004 2044.0 76.9 967.5 23 249.9 6 41.2 1.55
2005 2067.5 77.7 955.6 23 254.6 6 43.4 1.63
2006 2110.5 81.6 1026.9 25 265.1 7 45.4 1.75
2007 1985.6 79.8 1112.7 28 245.7 6 48.7 1.96
2008 1551.4 63.3 829.1 21 148.0 4 40.0 1.63
2009 2232.6 91.9 980.3 25 230.9 6 37.2 1.53
2010 2103.7 86.2 705.3 18 177.6 5 38.7 1.59
2011 1847.3 78.2 589.2 15 173.4 5 40.1 1.70
2012 2064.8 86.8 922.7 24 228.4 6 40.0 1.68
2013 2312.1 97.1 999.9 26 261.2 7 39.4 1.66
2014 2180.2 91.1 1024.8 27 259.8 7 39.7 1.66
2015 2202.7 92.0 868.2 23 240.3 6 39.0 1.63
2016 2807.3 118.4 1286.7 34 336.4 9 50.1 2.11
2017 2644.3 113.1 1191.9 31 342.0 9 54.1 2.31

Source: OECD (2019a, 2019b), TurkStat (2018), FAO (2019b) and authors’ calculations.
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Another group of data shown in Table 1 presents plant-nutrient balances. The
plant-nutrient balance gives information about the pressure of agriculture on the
environment, and a nutrient deficit (i.e. a negative value) indicates a decrease in
soil fertility while a nutrient surplus indicates soil, water, and air pollution risk
(OECD 2019b). Nitrogen and phosphorous fertilizers are widely used in Turkish
agriculture. The values shown in the table indicate that there is a significant
plant-nutrient surplus in the soils of Turkey. This situation may cause a serious
environmental pollution risk, as well as being a source of potential economic ineffi-
ciency. Yiğitbaşoğlu (2000) draws attention to the negative impacts of excessive use
of fertilizers, such as a change in the pH level of the soil, which consequently damages
the soil fauna. Thus, the excessive use of nitrogen and phosphorous fertilizers in
Turkey increases the risk of loss of biodiversity (Evrendilek and Ertekin 2002).
Due to data availability issues, a comparison with the OECD and the EU is possible
only for the period of 2004–2015. An examination of the nutrient balances reveals
that, during this period, nitrogen nutrient surpluses dropped by 7%, 7.5% and 10.3%
in the OECD, the EU and Turkey, respectively. Turkey seems to have performed
better than the OECD and the EU in this period in terms of total nitrogen surpluses.
However, an examination of Turkey’s figures for 2000–2017 suggests that the drop in
2015 was not permanent, contrary to the OECD and the EU. The same tendency is
seen for nitrogen nutrient balances per hectare, as well. On the other hand, when we
review the phosphorus nutrient balance for the period of 2004–2015, the situation
differs. In this case, Turkey’s rate of decrease (3.9%) seems to be considerably
lower than that of the OECD (23.5%) and the EU (67.9%). Additionally, phosphorus
nutrient surplus per hectare increased by 2.8% in Turkey, whereas it dropped by
19.5% in the OECD and 66.7% in the EU.

Intensive use of chemicals and pesticides in Turkey has been carried out mostly in
the Mediterranean, Marmara and Aegean regions, and plant nutrients are concen-
trated the most in these regions. However, it should be noted that the use of chemical
inputs in Turkey differs significantly among regions (Dağhan and Öztürk 2015, 295;
Lundell et al. 2004, 17, 20; Redman and Hemmami 2008: 25). Although there are no
concrete data on which regions or basins have concentrated soil and water pollution
due to fertilizer and pesticide use, some inferences can be made based on the assump-
tion that input use will increase environmental pollution in the groups of products
whose production increases continuously. According to the Report of Environment
Problems and Priorities 2019 (with 2017 data), while excessive use of fertilizers is the
most important factor for soil pollution in Amasya, Bolu, Çankırı, Eskişehir,
Kırşehir, Osmaniye and Hatay provinces, excessive use of pesticides is the main pol-
luting factor in Denizli, Isparta, Karaman, Malatya, Muğla and Kahramanmaraş.5

In the case of water pollution, surface and ground water pollution caused by
the excessive use of fertilizers and pesticides is of primary concern. According to

5. Other factors polluting the soil are industrial waste disposal, mining waste, uncontrolled domestic
solid waste disposal, uncontrolled hazardous waste disposal, unplanned urbanization, livestock
waste, and other factors.
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the report, water pollution in the Meriç–Ergene–Marmara, Susurluk–Gediz,
Kızılırmak–Yeşilırmak, Eastern Black Sea–Çoruh and Tigris–Euphrates basins
has been found to be of primary importance as an environmental problem. The
common characteristic of all these basins is that the excessive use of fertilizers
and pesticides is the main source of ground water pollution, while it is the secondary
source of surface water pollution.6 Animal husbandry was also cited in the report as
another important factor creating water pollution (MoEU 2019).

Considering the linkage between agricultural input use, agricultural produc-
tion, and environmental pollution, one can make some comments regarding the
geographical distribution of pollution types and corresponding product groups.
There are three agricultural product groups for which total production levels have
been increasing continuously over the last decade, implying that input use in their
production is not likely to fall and consequently is likely to cause pollution.
These are oilseeds, vegetables and fruits, and organic products. As the share of
organic products in total agricultural production is very low and the level of
environmentally harmful input use is negligible, our focus here will be on the other
two groups.

The production of oilseeds (except cotton) is mainly carried out in the Trakya/
Marmara region, followed by the Mediterranean and Central Anatolia regions.
Therefore, negative environmental effects of fertilizer use are expected to be more
intense in these areas. Fruit production in Turkey is performed in all regions;
however, production is most concentrated along the Mediterranean coastline,
Menteşe coastline, Aegean coastline, Inner Aegean region, Marmara region,
Kocaeli, Sinop, Giresun-Ordu, Upper Euphrates and Gaziantep-Şanlıurfa. More
than 60% of the production of vegetables under cover, which has shown great
improvement in recent periods, is carried out in the Mediterranean region (especially
in Antalya, Mersin and Adana provinces). According to MoEU (2018) data, as of
2017, the use of pesticides is concentrated especially in the Marmara, Aegean and
Mediterranean regions. The provinces with the most pesticide use are listed as
Antalya, Manisa, Adana, Mersin and Aydın. Among these provinces, Mersin,
Manisa, Antalya and Adana were ranked as the top four in fruit production in
2017, while Aydın was ranked sixth. In vegetable production, Antalya, Mersin,
and Adana are ranked as the top three, Manisa is ranked seventh, and Aydın is
ranked 22nd (TurkStat 2019). Considering these facts, the geographical distribution
of soil and water pollution caused by the use of fertilizers and pesticides seems to be
mostly in line with the production of these two product groups.

Another aspect of pollution caused by excessive use of fertilizers is the presence
of heavy metals in the content of these fertilizers. Heavy metals such as cadmium,
arsenic, lead, chromium, and copper pollute soil and water resources in this way.
In addition to the use of fertilizers and pesticides, the use of surface waters polluted

6. The report identified other factors leading to water pollution as domestic waste water, domestic solid
waste, industrial waste water, industrial waste, animal husbandry, mining activities, sea water intru-
sion and other factors.
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by sectors such as industry and mining are also considered as reasons for serious soil
pollution (Dağhan and Öztürk 2015).

Activities in the agricultural sector also lead to significant greenhouse gas (GHG)
emissions aside from problems related to soil and water resources. Calculations using
UNFCCC (2020) data show that 12% of total GHG emissions were caused by
agricultural activities in 2017 in Turkey, whereas the same figures for the OECD
and the EU are 9% and 10%, respectively. The primary GHGs emitted by the
agricultural sector are methane and nitrous oxide. Therefore, we focus on emissions
of these two gases in the comparisons below.

FAO (2019d) data show that during the period of 2000–2017 agricultural emis-
sions of methane increased by 18.8% in Turkey and 12% in the world. However, the
OECD and the EU decreased their agricultural methane emissions by 7.4% and
10.4%, respectively. Turkey increased agricultural nitrous oxide emissions by
21.4% while the rate of increase for this GHG was 22.1% in the world. Similar to
the case of methane, the OECD and the EU decreased agricultural nitrous oxide
emissions by 3.7% and 1%, respectively. For the same period, we also calculated
emission intensities of these gases for Turkey, the EU, the OECD and the world
using agricultural value added (in 2010 US$) based on data from the FAO
(2019e). Table 2 presents Turkey’s emissions and emission intensities of methane
and nitrous oxide for the period of 2000–2017. In this period, methane and nitrous

Table 2. Agricultural GHG emissions and emission intensities in Turkey.

Methane Nitrous oxide

Years Emission (ktons)
Emission intensity

(g/2010US$) Emission (ktons)
Emission intensity

(g/2010US$)

2000 686.52 12.0312 75.90 1.3301
2001 659.55 12.6863 68.19 1.3117
2002 632.50 11.1943 68.86 1.2188
2003 608.08 10.9288 70.72 1.2710
2004 591.52 10.2269 71.42 1.2348
2005 603.11 9.6612 72.54 1.1620
2006 625.03 9.8595 74.13 1.1694
2007 634.43 10.6714 71.51 1.2029
2008 633.84 10.1999 66.36 1.0679
2009 619.55 9.5746 74.74 1.1551
2010 605.85 8.6959 71.74 1.0297
2011 644.39 8.9415 70.90 0.9837
2012 706.14 9.5880 77.17 1.0478
2013 774.38 10.2762 85.17 1.1302
2014 804.43 10.6120 84.24 1.1113
2015 815.78 9.8396 86.30 1.0409
2016 809.12 10.0176 94.00 1.1638
2017 815.91 9.6317 92.11 1.0873

Source: FAO (2019d) and authors’ calculations.
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oxide emission intensities in Turkey dropped by 19.9% and 18.3%, respectively.7

The same period also witnessed decreases in emission intensities in the world,
the OECD and the EU. While methane emission intensity decreased by 29.5% (from
65.59 g/2010US$ to 46.27 g/2010US$) in the world, the rate of decrease was 20%
(from 48.24 g/2010US$ to 38.61 g/2010US$) and 16.5% (from 45.11 g/2010US$
to 37.67 g/2010US$) in the OECD and the EU, respectively. In the same period, ni-
trous oxide emission intensity reached a decrease rate of 23.1% (from 3.31 g/2010US
$ to 2.55 g/2010US$) in the world. For the OECD and the EU, decreases in nitrous
oxide emission intensities were 14.5% (from 3.15 g/2010US$ to 2.70 g/2010US$) and
10.3% (from 2.85 g/2010US$ to 2.56 g/2010US$), respectively.

The figures above suggest that, in contrast to the OECD and the EU, Turkey’s
agricultural GHG emissions are increasing even more rapidly than those of the
world. However, we have to point out that Turkey’s agricultural emission intensities
for these GHGs have been considerably lower. We also want to highlight that there
are different reasons for the decrease in the emission intensities. In the 2000–2017
period, the agricultural value added increased significantly in Turkey (48.5%) and
in the world (58.8%). This was the main reason underlying the decrease in agricul-
tural emission intensities. On the other hand, in the OECD and the EU, decreases in
emission intensities were caused by decreasing agricultural GHG emissions.

The investigation in this section reveals that agricultural production exhibits a
significant environmental sustainability problem. Although the environmental pres-
sure originating from agriculture in Turkey is lower than it is in the OECD and the
EU due to low input use per hectare, the intensity of input use is increasing and the
existence of inefficient input use patterns is mentioned for the country (OECD 2016,
55). We have shown that for almost all of the pressure indicators above, Turkey has
been converging to the levels of the OECD and the EU. If we consider the regional
disparities in input use, some regions in Turkey, such as the Marmara, Aegean and
Mediterranean, are even likely to have environmental pressure at levels similar to
the OECD and the EU. The main reason for this convergence may be that while
members of these organizations have taken considerable measures and made efforts
towards improving their agri-environmental performance, Turkey has fallen behind
in these efforts, focusing only on increases in agricultural production. Considering
that the agricultural productivity increases experienced since 2000 can be attributed
to excessive input use, today Turkey is faced with serious deterioration, especially in
soil and water pollution indicators. In spite of having some advantages in the case of
GHG emission intensities, Turkey has been increasing its agricultural emissions
more rapidly than the world, the OECD, and the EU. In the end, wrong irrigation
and land use practices along with pollution of the soil and water resources suggest
that crop yield losses are likely to emerge in the future.

7. Yeni (2019, 299) reported increases in the total GHG, methane and nitrous oxide emission intensities
in the period between 2003 and 2015, claiming that this situation can be attributed to increases in the
number of ruminant animals and the use of nitrogen fertilizers throughout this period.
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3. Evaluation of Environment-based Agricultural Supports in
Turkey

The status of environmental sustainability in Turkish agriculture, which has
been presented in Section 2, requires a swift design of a green agricultural policy
framework in accordance with the country’s conditions. Although the pressure of
agriculture on the environment in Turkey is lower than it is in developed countries,
it tends to increase over time. For this reason, the development of environment-
friendly agricultural policies for Turkey is of great importance for both maintaining
agricultural production increases in the long run and overcoming the existing
environmental problems as well as preventing potential new ones.

In Turkey, regulations regarding agri-environmental support instruments
were largely constructed in the mid-2000s. Agricultural subsidies for environmental
purposes provided within the scope of existing agricultural policies comprise Good
Agricultural Practices Support, Organic Agriculture Support, Environmentally
Based Agricultural Land Protection Programme Support, Soil Analysis Support,
and Biological and Biotechnological Control Support. In this section, developments
in these supports during their application periods are evaluated.

3.1. Good Agricultural Practices Support (GAPS)

The first legal arrangement for good agricultural practices (GAP) in Turkey was the
‘Regulation on Good Agricultural Practices’, which was issued in 2004. After two
changes, this first regulation was abolished in 2010 and replaced with the new
‘Regulation on Good Agricultural Practices’. This new regulation has also experi-
enced two changes to date. According to the definitions in these regulations, the
aim of GAP is to facilitate an agricultural production system that is ‘socially liveable,
economically profitable and productive, that protects human health, and cares about
animal health and welfare together with the environment’. Therefore, GAP can be
considered as practices that prioritize the provision of the environmental, economic,
and social sustainability of an agricultural system.

In Turkey, production within the scope of GAP started in 2007 on a voluntary
basis, and as of 2008, field-based support payments have been made to producers
(Toprak 2015, 57–59). A support amount of 20 TL/da was determined in 2009
for GAPS and a total of 342,000 TL was paid to 146 producers, as can be seen from
Table 3. In 2015, ornamental and medicinal aromatic plants were included in GAPS
payments. In this context, a total of 81.1 million TL was paid to 18,765 producers
with unit amounts of support of 50 TL/da for fruits and vegetables, 100 TL/da for
ornamental and medicinal aromatic plants, and 150 TL/da for greenhouse cultiva-
tion. For the years 2016 and 2017, the unit amounts of support remained the same for
all three groups. In 2016, 135.1 million TL was paid to 35,689 producers, while in
2017 the total support amount paid to 50,712 producers was 186.1 million TL. The
supported area was only 1.1% of the total GAP area with 1898 ha in 2009 and it
increased up to 345,689 ha in 2017, representing 55% of the total area in that year.
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Average support per producer increased to 3760 TL in 2017 from 2339 TL in 2009,
corresponding to an increase of approximately 57%. However, in real terms, the
change in average support per producer was –17.4%.

3.2. Organic Agriculture Support (OAS)

In Turkey, organic agricultural production started with dried fruits in order to meet
export demand in the 1980s and the first legal arrangement on this issue was intro-
duced by a regulation in 1994. This regulation was abolished with a new regulation in
2002 and the Organic Agriculture Law was enacted in 2004 in order to strengthen the
legal framework. Two more additional regulations were issued in 2005 and 2010,
which abolished the previous ones, and to date the last regulation has been the sub-
ject of six changes.

Table 4 summarizes some developments in organic agriculture in Turkey since
2002. According to the table, the production area increased to 543,034 ha from
89,827 ha and the number of producers increased to 75,067 from 12,428 in the
2002–2017 period. Area-based support payments for organic agriculture started at
3 TL/da in 2005 and the unit amount of payment reached 18 TL/da in 2008. The
area supported constituted 2.1% of the total organic agriculture with only 4376
ha in 2005; it increased to almost 357,000 ha and reached 65.7% of the total organic
production area in 2017. In the same period, the number of producers benefiting
from the support increased from 1042 to 47,574 while the total amount of support
increased from 131,000 TL to 129.8 million TL. In 2011, the support amount reached
25 TL/da, and in the following year, the support payments were made in two cate-
gories. The unit amounts of support for these categories were 10 TL/da for field crops
and 35 TL/da for fruit and vegetables in 2012. Between 2013 and 2015, unit amounts

Table 3. Indicators related to GAP and GAPS payments.

Years
Area
(ha)

Number
of

producers

Area
supported

(ha)

Number of
producers

benefiting from
support

Amount of
support

(million TL)

Average
support per

producer (TL)

2007 5361 651 – – – –

2008 6023 822 – – – –

2009 170,280 6020 1898 146 0.342 2339
2010 78,174 4540 11,242 796 1.8 2266
2011 49,963 3042 25,079 2069 5.3 2580
2012 83,717 3676 29,379 2011 6.4 3167
2013 98,510 8170 39,203 2847 10.8 3791
2014 214,771 21,332 69,054 6142 18.8 3061
2015 346,570 39,740 155,821 18,765 81.1 4324
2016 474,108 55,609 256,610 35,869 135.1 3766
2017 624,710 72,236 345,689 50,712 186.1 3670

Source: MoAF (2018).
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of supports were 10 TL/da for field crops and 70 TL/da for fruit and vegetables. Since
2016, OAS payments have been made in four categories and unit amounts of pay-
ment were determined as 10 TL/da, 30 TL/da, 70 TL/da, and 100 TL/da (MoFAL
2014; 2015; 2016a; 2018).

Average support per producer increased due to the increasing trend in unit sup-
port during the 2006–2017 period and reached 2728 TL in 2017 with more than a
twentyfold increase, suggesting a 793% rise in real terms. In light of these explana-
tions, the increase in the unit amount of OAS can be considered as the main reason
for the rapid increase in organic production area and the number of producers
since 2008.

3.3. Environmentally-based Agricultural Land Protection
(EBALP) Programme Support

The EBALP Programme is among the support practices adopted to reduce the
environmental impact of agriculture in Turkey. The aim of the EBALP
Programme is to protect soil and water quality, maintain the sustainability of natural
resources, prevent erosion and protect environmentally sensitive areas to reduce the
negative effects of agriculture. The programme was introduced as a sub-component
of the Turkish Agriculture Reform Implementation Project (ARIP) financed by the
World Bank in 2005 and it was implemented in four pilot provinces between 2006

Table 4. Indicators related to organic agriculture and OAS (including transition process).

Years
Area
(ha)

Number
of crops

Number
of

producers

Area
supported

(ha)

Number of
producers
benefiting

from support

Amount
of support
(million
TL)

Average
support per
producer
(TL)

2002 89,827 150 12,428 – – – –

2003 113,621 179 14,798 – – – –

2004 209,573 174 12,751 – – – –

2005 203,811 205 14,401 – – – –

2006 192,789 203 14,256 4376 1042 0.131 126
2007 174,283 201 16,276 11,719 1536 0.352 229
2008 166,883 247 14,926 13,075 1615 0.654 405
2009 501,641 212 35,565 36,858 5467 6.6 1207
2010 510,033 216 42,097 35,183 4976 7.0 1407
2011 614,618 225 42,460 24,398 23,575 60.6 2571
2012 702,909 204 54,635 271,190 28,045 67.8 2418
2013 769,014 213 60,797 251,507 26,763 37.5 1401
2014 842,216 208 71,472 296,685 32,037 68.4 2135
2015 515,268 197 69,967 324,759 38,778 87.9 2267
2016 523,778 225 67,878 252,263 27,562 57.9 2101
2017 543,034 214 75,067 356,761 47,574 129.8 2728

Source: MoAF (2018).
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and 2008. Following this pilot implementation, the EBALP Programme has been
financed by internal sources since 2009 (Hasdemir and Hasdemir 2016). Although
the first regulation on the EBALP Program was issued in 2005, it was abolished
in 2011. Since then, the legal arrangements related to the EBALP Program have been
made by cabinet decrees.

In the areas to be supported within the scope of the EBALP Programme,
payments are made according to the following three different categories for
three years:

• First category (30 TL/da)8: Minimum-tillage agricultural practices.
• Second category (60 TL/da): Protection of soil and water structure, and
erosion prevention practices.

• Third Category (135 TL/da): Eco-friendly agricultural techniques and cul-
tural practices (MoFAL 2016b).

Hence, producers who benefit from the GAPS and the OAS can also benefit from
the EBALP Programme support within the third category.

Table 5 shows that the application area increased from 1726 hectares to 4063 hec-
tares in the period of 2006–2008, while the number of supported producers increased
from 469 to 1484 and the amount of support increased from 1.4 million TL to
4.6 million TL. Following the completion of the pilot application, the EBALP
Programme expanded after 2009. The programme was carried out in nine provinces
in 2009 and in 57 provinces in 2017. In parallel, the area included in the programme
and the number of producers benefiting from the support have also increased rapidly.

Table 5. Indicators related to EBALP Programme and EBALP support payments.

Years
Area
(ha)

Number of
provinces

Number of
producers

Amount of support
(million TL)

Average support
per producer

(TL)

2006 1726 4 469 1.4 2985
2007 4041 4 1508 2.6 1724
2008 4063 4 1484 4.6 3100
2009 4752 9 1881 5.1 2711
2010 8808 19 2940 10.3 3503
2011 14,414 25 4648 16.1 3464
2012 21,804 27 6568 23.2 3532
2013 33,172 30 9195 35.1 3817
2014 50,559 43 15,430 52.9 3428
2015 77,969 51 22,671 81.3 3586
2016 111,541 51 29,797 112.8 3786
2017 132,886 57 35,261 141.5 4013

Source: MoAF (2018).

8. The unit payment for the first category was increased to 45 TL/da by a cabinet decree in 2018.
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While the amount of support paid to producers participating in the programme was
5.1 million TL in 2009, it reached 141.4 million TL in 2017. On the other hand, it
should be noted that although average support per producer increased from 2985 TL
to 4013 TL between 2006 and 2017, it decreased by 44.5% in real terms.

3.4. Soil Analysis Support (SAS)

Another green agricultural support in Turkey is the SAS. SAS payments were made
in the form of additional direct income support of 1 TL/da between 2005 and 2008.
It has been paid as a separate form of support since 2009. In formulating SAS,
policymakers considered it as a measure to prevent unaware and unnecessary use
of fertilizers, and for this reason it was designed and implemented as a precondition
for benefiting from fertilizer support. Application of this procedure requires compul-
sory soil analysis for farms of 50 da or more in size, and for each additional 50 da, an
additional analysis is a precondition to benefit from the fertilizer support.

Within the scope of this application, SAS payments were made with a unit
amount of support of 2.5 TL/da between 2010 and 2016. However, due to problems
such as abusive behaviours9 in this period, SAS was abolished in 2016 and no pay-
ment was made in 2017 regarding the 2016 production period. This support was then
put into effect again with some changes in implementation beginning from the 2017
production period and the amount of support was determined as 40 TL/da. In the
new SAS application, payments were decided to be made to the laboratories conduct-
ing the analysis instead of to farmers.

As can be seen from Table 6, the number of producers benefiting from support
increased from 194,978 to almost 244,000 in the 2010–2016 period and the amount of
support increased from 68.5 million TL to 93.8 million TL. In the same period, the
average support per producer increased from 351.3 TL to 385 TL, suggesting a
decrease of 30.3% in real terms.

3.5. Biological and Biotechnological Control Support (BBCS)

The last environmental support instrument discussed in this section is BBCS. The
aim of this support instrument for the dissemination of biological and biotechnolog-
ical methods is reducing the negative effects of chemical control methods on human
and environmental health. BBCS was adopted in a later period than the other sup-
port instruments analysed in this section and was introduced by a cabinet decree in
2010 for the first time. Initially, BBCS was paid only to greenhouse producers for the
2010 and 2011 production periods. In 2011, open field production of tomatoes and
citrus fruits was also included in BBCS. In the scope of the BBCS application, unit
amounts of support varying between 30 TL/da and 200 TL/da (a package total of
200 TL/da) were determined with respect to the control method used (pheromones,

9. Some laboratories fabricated soil analysis reports without performing analyses and/or used the same
analysis results from a sample to issue analysis reports for additional plots of land that were subject to
additional sampling.
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beneficial insects, etc.) in greenhouse production in 2010–2011. With the introduc-
tion of open field supports in 2011, use of biological and biotechnological control in
tomato and citrus fruit production was supported with a unit amount of 20 TL/da. In
2012, open field production of apples and grapes was also included in the BBCS
coverage and the unit amounts of support increased to 430 TL/da in greenhouses
and to 60 TL/da in open fields. In the following period, amounts of unit support
increased together with the coverage, and by 2018, the greenhouse and open
field package payments increased to 520 TL/da and 100 TL/da, respectively
(MoFAL 2018).

According to Table 7, the number of producers benefiting from BBCS reached
9313 and the total amount of support increased to 13.3 million TL in 2017. In
the period of 2011–2017, the average support per producer increased by 39.7%.

Table 7. Indicators related to BBCS.

Years
Number of enterprises/

producers
Amount of support

(million TL)
Average support per

producer (TL)

2010-2011 615 0.413 672
2011 548 0.560 1022
2012 2810 3.1 1103
2013 5327 6.2 1164
2014 7101 9.5 1338
2015 6865 9.2 1340
2016 7544 10.9 1445
2017 9313 13.3 1428

Source: MoAF (2018).

Table 6. Indicators related to SAS.

Years
Area
(ha)

Number of
producers

Amount of support
(million TL)

Average support
per producer (TL)

2006 – – 0.601 –

2007 – – 3.1 –

2008 – – 1.4 –

2009 – – 1.6 –

2010 273,529 194,978 68.5 351
2011 333,349 221,114 83.5 378
2012 389,959 258,006 97.7 379
2013 392,225 251,129 98.3 391
2014 405,881 257,471 101.7 395
2015 379,884 245,470 94.6 385
2016 374,541 243,656 93.8 385

Source: MoAF (2018).
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However, there was a real decrease of 15% in the average support for the same
period.

4. Discussion

Considering the developments in environmental-based agricultural support instru-
ments explained in the previous section, it can be claimed that a very small portion
of Turkey’s agricultural land is subject to green environmental practices. For exam-
ple, the areas subject to good agricultural practices and organic agriculture in 2017
constituted 3.1% and 2.7% of total cultivated agricultural areas, respectively. In
terms of supported area, these rates are even smaller. Similarly, areas subject to
the EBALP and SAS hardly reached 0.7% and 1.9% of total cultivated agricultural
areas, respectively, in 2017. In addition, as presented in Table 8, the environmental-
based supports have a very small share in total agricultural support, although they
have tended to increase over the years. However, as the environmental conditions of
agriculture in Turkey reveal, Turkey needs a green transformation in agriculture
given risk factors such as climate change, water scarcity, and water and soil
pollution.

Although positive steps have been taken since the mid-2000s, the effects of those
measures and policies have been limited, and the green transition process seems to be
slow. Since Turkey is a latecomer in the area of agri-environmental policies, the legal
framework concerning this area has been subject to frequent changes. Creating un-
certainty and confusion for producers, the lack of a stable regulatory framework may
have hindered the transition towards green agriculture and can be considered as one
of the reasons for this slow progress. Therefore, continuous implementation of a

Table 8. Total agri-environmental support and total agricultural support in Turkey.

Years

Total environment-based
support

(million TL)

Total agricultural
support

(million TL)

Ratio of environment-
based support to total
agricultural support

(%)

2009 13.6 4749 0.3
2010 88.0 5947 1.5
2011 166.1 7085 2.3
2012 198.2 7673 2.6
2013 187.9 9047 2.1
2014 251.3 9208 2.7
2015 354.1 9971 3.6
2016 410.5 11,489 3.6
2017 470.7 12,722 3.7

Source: SPO (2013, 155), MoD (2014b, 223), MoD (2015, 236), MoD (2016, 255), MoD (2017, 233), MoD (2018, 214),
SBD (2019, 224), and calculations made by the authors.
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carefully designed and coherent policy package will open a window of opportunity
for producers to adapt to the green transition.

Another reason is the lack of information and guidance that would enable pro-
ducers to adopt environment-friendly agricultural practices as pinpointed in various
studies in the relevant literature (Aydın et al. 2015; Demiryürek et al. 2008; Hasdemir
and Hasdemir 2016; Polat and Dellal 2016a; Polat and Dellal 2016b; Özbilge 2007;
Özerol and Bressers 2017). In this regard, providing widespread training and agri-
cultural extension activities will increase the environmental awareness of producers
and encourage them to adopt environment-friendly agricultural practices.

Green transition in agriculture is a costly process for agricultural producers as
much as it is necessary for Turkey. Some recent papers, such as those by
Ataseven and Sumelius (2014), Aydın et al. (2015), and Polat and Dellal (2016b),
underline the importance of the amount of support for the adoption of green agri-
cultural practices. Considering the costs of the green transition and the existing high
agricultural production costs in Turkey together, it can be stated that increasing
environment-based agricultural supports is a necessity to speed up the transition
process. This can also be regarded as a step towards improving the standards of
living of producers, which is among the objectives of sustainable agricultural policies.
As presented in the previous section, for all support payments except the OAS,
average support per producer decreased in real terms in the periods considered.
Hence, it can be assumed that these support payments did not contribute much
to raising the standards of living of farmers. The small scale of farms and the low
income levels of family enterprises in Turkey highlight the importance of this issue
once again.

In addition, due to the weakness or lack of farmers’ organizations in Turkey,
producers do not have enough power in the market and they have to supply their
products at low prices. Therefore, strengthening farmers’ cooperatives and encour-
aging the organization of farmers can stimulate a green transition by providing dif-
fusion of knowledge and experience regarding green agricultural practices among
farmers. Moreover, farmers’ organizations may serve as a means of facilitating
the transition process by increasing the capacity of farmers to adapt to changes.
Furthermore, the establishment of organized structures such as green agricultural
cooperatives can facilitate the adoption of technologies (renewable energy use, rain
water collection systems, water-saving irrigation systems, etc.) that will increase
resource use efficiency. Studies on different countries have shown that cooperatives
provide their members with higher and more secure incomes, and lower input prices
(Wanyama 2014, 42–43). In addition, cooperatives can guide small agricultural
enterprises towards organic/environment-friendly production,10 facilitate the mar-
keting of their products, and contribute to environmental and social sustainability
in this way (Burjorjee et al. 2017; Song et al. 2014). Therefore, green agricultural

10. While the findings of studies such as those by Çetin and Vardar (2008), Karabat and Atış (2012),
Unakıtan et al. (2010), and Yılmaz et al. (2005) imply that small farmers in Turkey are inclined
to use more water, fertilizers, and/or pesticides per unit area, Boz (2016) suggests that as farm size
increases the probability of adopting environment-friendly techniques also increases.
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cooperatives can play a significant role in creating a sustainable agricultural model in
agricultural systems where small-scale farmers suffer from low income levels and
high production costs, such as in Turkey.

5. Conclusion

Developed countries faced the negative effects of intensive agricultural production
on the environment in an earlier period. Environmental problems and particularly
agriculture-based environmental degradation have led to the formulation of sustain-
able agricultural policies in these countries. Following developed countries, policy
discussions towards greener agriculture has been a hot topic in the world since
2000. Along with these developments, Turkey has made legal arrangements for some
environment-friendly agricultural methods and introduced various agricultural sup-
port instruments for environmental purposes in the post-2000 period.

This study began by evaluating the sustainability of Turkish agriculture depend-
ing on several environmental indicators and the findings demonstrate that there are
significant environmental problems stemming from the agricultural sector. The study
suggests that the main sources of these problems are inefficient use of inputs and
improper agricultural practices. While excessive uses of fertilizers and pesticides
in some regions cause inefficiency, environmentally unfavourable practices in the
use of water and soil resources can be listed among the reasons for agriculture-based
environmental problems in Turkey.

After the investigation of agriculture-based environmental problems, the study
focused on the evaluation of agri-environmental supports in Turkey. Five support
instruments can be observed and it was found that they have limited impact on stim-
ulating a green transition in agriculture. These support payments have reached a
small number of producers and they constitute a small portion of total agricultural
support. As a result, a very small portion of total cultivated agricultural land area is
subject to environment-friendly agricultural techniques. Although the amount of
support has increased over the years, it is still far from being sufficient to ensure
a green agricultural transition in Turkey.

In conclusion, a green agricultural transformation in Turkey requires an inter-
nally consistent sustainable agricultural support policy framework that will not cre-
ate additional uncertainty for agricultural producers. Furthermore, such a
framework must consider existing structural problems as well as environmental ones.
In this sense, reducing the costs of the transition to sustainable agriculture, strength-
ening farmers by encouraging farmers’ organization, increasing farmers’ incomes,
and enhancing the knowledge of farmers about sustainable agricultural practices
are prerequisites for this policy framework. Training and extension activities that will
enable agricultural producers to adopt sustainable farming practices are also
regarded as a complementary aspect of these policies. In this respect, together with
the field services of the Ministry of Agriculture and Forestry, a widespread network
of effectively organized green agricultural cooperatives could serve as an important
means of reaching a wider farmer base.
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yılı verileriyle) [Turkey Environmental Problems and Priorities Assessment Report
(with 2017 data)]. Ankara: T.C. Çevre ve Şehircilik Bakanlığı.
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