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Abstract 

Within the scope of the green deal, it has been determined that there is an urgent need to reduce the 
dependence on pesticides in line with the sustainable agriculture goal. However, chemical control is 
still one of the most preferred methods because it is easier than other control methods and results can 
be obtained in a short time with less labor. The total amount of pesticide uses in Turkey in 2020 
increased by 4.63% compared to 2019 and reached 53,672 tons. Fungicides 38.38%, herbicides 
24.69%, insecticides 23.00%, acaricides 4.10%, rodenticides, and molluscicides 0.52%, and others 
9.31% constituted of total pesticide use. The provinces with the highest pesticide use in Turkey are 
Antalya, Manisa, and Adana, where agriculture is also intensive. In the study, the current situation of 
pesticide uses in Turkey, the issues to be considered for reducing pesticide use, the importance of 
agricultural extension in reducing pesticide use in line with the green deal targets were analyzed. In 
addition, the reduction of pesticide use, which is included in the green deal targets, has been evaluated 
in terms of the EU and Turkey. The research was conducted using secondary data. Agricultural 
extension is one of the most effective ways to reduce pesticide use by farmers. Agricultural extension 
accelerates knowledge transfer, helps farmers become better managers, and acts as a bridge to bring 
knowledge from global research to farmers. Individual, group, and mass extension methods should be 
used to reduce pesticide use. Especially in Turkey, socio-economic characteristics of farmers and 
pesticide use vary according to regions. Agricultural extension activities should be carried out with this 
in mind. 
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1. INTRODUCTION 

According to the neo-classical capitalist world view that emerged with the industrial revolution, 
producing a lot is called prosperity, and consuming a lot is happiness. However, environmental problems 
have been ignored [1]. After the industrial revolution, concepts such as global warming, climate change, 
carbon emissions, and the greenhouse gas effect have emerged. In December 2019, Ursula von der 
Leyen, President of the European Union Commission, announced the European Green Deal (EGD). This 
program has completely changed the agenda in many areas on climate change. In this context, the 
European Union (EU) aims to be climate neutral by 2050 in order to protect human life, animals and 
plants by reducing pollution. The Green Deal, as the EU's new growth strategy, is not just designed to 
improve people's well-being. At the same time, as part of the new growth strategy, making Europe 
climate-neutral and protecting natural habitats will have a positive impact not only on people, but also 
on other living things, the economy, and the entire planet, and will make their well-being sustainable 
[2]. Growing environmental and climate problems in the EU have become a problem in all sectors, 
including agriculture, and the search for solutions has begun. In order to overcome these problems in 
the sectors, the most important issue is the change of production methods. [3, 4]. Strategies and 
sustainability programs are implemented on the basis of sectors in the EU. Despite the desired change 
in the agricultural sector, this change is still insufficient. Adaptation and transformations to the green 
economy within the scope of the EGD's were also included in Turkey's Medium Term Program. Studies 
will be carried out to reduce the use of pesticides, antimicrobials and chemical fertilizers in our country 
in line with the targets set by the EU, which is Turkey's largest market, for the reduction of pesticides 
and antimicrobials [5]. Within the framework of studies aimed at reducing the use of pesticides, cultural, 
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physical, mechanical, biological, and biotechnical control methods should be emphasized before 
chemical control. Especially in recent years, with the increase in environmental awareness, it is 
important to popularize the use of biotechnical and biological control methods that do not have any 
negative effects on the environment, non-target organisms and humans. Agricultural extension is one of 
the most effective ways to reduce farmers' pesticide use. Agricultural extension accelerates knowledge 
transfer and helps farmers become better managers. The information obtained by national and 
international researchers is delivered to farmers through agricultural extension. The agricultural 
extension improves farmer decisions, contributing to increased productivity, potentially agricultural 
development, and higher incomes [6, 7, 8]. Agricultural extension services are widespread all over the 
world and more than 90% of agricultural extension in developing countries is done by the public sector 
[9]. Recently, agricultural extension has started to change as a public and private consultancy service. 
Agricultural extension systems have become more pluralistic over time, based on multiple distribution 
mechanisms and alternative financing sources in the public and private sectors [10, 11, 12]. In this study, 
the importance of agricultural extension in reducing pesticide use in Turkey in line with the green deal 
targets has been analyzed. 

 

2. MATERIALS AND METHODS 

Secondary data were used in the study. As secondary data, sector reports, and national and international 
articles prepared by institutions and organizations were examined. In addition, the databases of the 
United Nations Food and Agriculture Organization and the Turkish Statistical Institute were used. In the 
research findings, the current situation of pesticide use in Turkey, the issues to be considered for 
reducing pesticide use, and the importance of agricultural extension in reducing pesticide use in line 
with the green deal targets were examined. The section on pesticide use in EU-28 and Turkey was 
written controversially with support from the literature. 

 

3. RESULTS 

3.1. European Green Deal and Agriculture 

The EGD, put forward by the European Commission at the end of 2019, aims to decarbonize Europe by 
2050, as the long-awaited final climate action plan of the EU; for this purpose, it envisages a radical 
transformation in the economy and achieving climate neutrality (harmlessness) in the European 
continent (Figure 1). The aim of the EGD, which has been determined as a new strategy for growth, is 
to reach net zero greenhouse gas emissions by 2050 and to create a competitive economy with the 
optimal and efficient use of natural resources [2]. This deal is a supplementary part of the strategy aimed 
at implementing the UN 2030 Agenda for Sustainable Development and the Sustainable Development 
Goals [13]. 

For this purpose, measures have been taken to expand agriculture and increase the role of farmers in 
protecting the environment. In addition, food security and rural development processes were supported 
[14]. 

3.2. Turkey Green Deal and Agriculture  

The agricultural sector plays an important role in feeding the world population and ensuring food 
security [15, 16, 17]. The agricultural sector has a different level of importance in terms of many socio-
economic criteria depending on the level of development in the country's economy [18]. Turkey ranks 
7th in the world in terms of agricultural production value and 1st among European countries [19]. The 
agricultural sector is a sector dependent on natural events. Therefore, it is very important to prevent the 
negative effects of climate change on agricultural production and to adapt agricultural production to 
climate change. At the same time, the agricultural sector accounts for a large part of greenhouse gas 
emissions [20]. The United States is the country in the first place in terms of greenhouse gas emissions 
from agricultural production in the world. Turkey ranks 5th in greenhouse gas emissions originating from 
agricultural production [21].  Therefore, a will has been put forward in terms of adapting to the green 
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economy transformation process in Turkey, and this has increased the expectations in the transformation 
process. In addition to this important step towards the protection of the environment, thanks to this 
harmonization, a new dynamic will come to the relations between Turkey and the EU, as the EU's green 
deal rules are based [22].   

 

 
Fig. 1. Elements of EU Green Deal Agreement 

Source: [2] 

 

As envisaged in the EGD, the Ministry of Industry and Technology has started to take steps for the 
transition to a circular economy by making arrangements within the framework of environmentally 
friendly and green economy in the field of industry with the 2023 Industry and Technology Strategy. 
Turkey's Green Reconciliation Action Plan lists the actions planned to be carried out under 9 headings, 
including 32 targets and 81 actions. These titles [5]: 

• Border carbon regulations, 

• A green and circular economy 

• Green financing, 

• Clean, economical, and safe energy supply, 

• Sustainable agriculture 

• Sustainable smart transportation, 

• Combating climate change, 

• Diplomacy, 

• EGD information and awareness activities. 

3.3. Pesticide Use in Turkey 

Chemical control is still one of the most preferred methods because it is easier than other control 
methods and results can be obtained in a short time with less labor. The total amount of pesticide uses 
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in Turkey in 2020 increased by 4.63% compared to 2019 and reached 53,672 tons. Fungicides made up 
38.38% of total pesticide use, herbicides 24.69%, insecticides 23.00%, acaricide 4.10%, rodenticides, 
and molluscicides 0.52%, and others 9.31% (Figure 2). 

 

 
Fig. 2. Amount of pesticides used in Turkey, 2020 (%) 

 

3.4. Reducing pesticide use 

Unfortunately, chemical control is the first method that comes to the minds of farmers in the control of 
diseases, pests, and weeds all over the world. Pesticides play an important role in agriculture. They are 
used to protect our products from diseases, pests and weeds, but if they are not used carefully and 
consciously, they have negative effects on the environment and human health [23, 24, 25, 26, 27]. 

Reducing pesticide use is a shared responsibility of not only farmers, but also of society as a whole, 
including scientists, consumers, governments and the private sector [25]. So, what should we do to 
reduce pesticide use? First of all, in order to reduce pesticide use, farmers need to use cultural, physical, 
mechanical, biological, and biotechnical control methods instead of chemical control in the control of 
pests, diseases, and weeds. However, the advantages such as easier application of chemical control 
compared to these control methods, being effective in larger areas with less labor force, and getting 
results in a short time make this situation difficult. 

Some researchers have listed the steps to be taken to reduce pesticide use under the following headings: 
agronomic practices, resistant varieties, bio-control and natural pesticides, integrated pest management, 
agroecology, organic agriculture, optimal use of chemical active substances and use of less hazardous 
pesticides [25, 28]. For example, Pimentel [29] declared that fungicide use can be effectively reduced 
through the employment of crop rotations, monitoring, and forecasting, and also a reduction of 
approximately 50% can be achieved by using non-chemical alternatives instead of some herbicides and 
fungicides used in 40 main products. In another study, it was concluded that crop insurance is a very 
important way to reduce pesticide use [30].  

Determining the reduction in pesticide use first requires a good follow-up. Therefore, improving 
pesticide use monitoring will facilitate the EGD's target of reducing pesticide use by 50% by 2030 and 
encourage a move towards a more sustainable agri-food system [31]. 

Maybe, for now, it is not possible to completely remove pesticides from agricultural production. 
However, using it by paying attention to the economic injury level will prevent us from using more 
pesticides than necessary, and thus, there will be fewer negative effects on humans, the environment, 
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and non-target organisms. However, it should not be pessimistic about the fact that pesticide use cannot 
be reduced or farmers cannot give up pesticide use. In France, Lechenet et al. [32] analyzed data from 
nearly 1000 commercial farms covering various production situations, and concluded that pesticide 
reduction is already accessible to farmers. There are also successful results at the country level. For 
example, the Swedish and Indonesian Governments achieved a 61 % and 65 % reduction, respectively 
in pesticide use without a reduction in crop yields [33, 34]. 

There is no quick and effective solution that will reduce the use of pesticides and eliminate the negative 
effects of pesticide use. It is only possible to reduce the use of pesticides by making some changes in 
our current production system, making the necessary legal arrangements, informing the producers about 
alternative control methods to the use of pesticides, and raising awareness of both the producer and the 
consumer about the negative effects caused by pesticides. 

3.5. Agricultural Extension Methods to be Used in Reducing Pesticide Use 

While the extension service was initially carried out to educate people with low cultural levels outside 
of school, nowadays those living in rural areas; include multidimensional activities that will change their 
knowledge, skills, practices, and behaviors and increase their living standards [35, 36]. Agricultural 
extension services are defined globally as modernizing agriculture and promoting rural development 
[37, 38, 39 ]. Agricultural extension services solve the problems of individuals engaged in agricultural 
activities, increase their income sources, improve their welfare level, and increase the level of 
knowledge, skills and technology use [40, 41, 42, 43, 44, 45, 46]. When we look at this agricultural 
extension history, it is seen that certain approaches are separated according to the periods in which they 
dominate the extension. These periods are the technology transfer approach, participatory approach, 
decentralized approach, and systems thinking approach [47]. In some studies, beyond the transfer of 
technology in agricultural production, it has been involved in activities such as facilitating the lives of 
individuals living in rural areas and directing them to livelihoods other than agriculture. The concept 
has expanded as “rural advisory services” [48, 49, 50]. Therefore, agricultural extension services are 
very important in reducing the use of pesticides within the scope of the green deal. Agricultural 
extension services are carried out by the public and private sectors. Turkey has some different 
approaches to agricultural extension services. These approaches occur at the national, regional, local, 
and project levels (such as General Publication, Training and Visit, Project, Product, Farming Systems 
Research, Participatory Approaches, and Cost Sharing). All of these approaches have different 
experiences [51]. When the agricultural extension methods are examined, we come across individual, 
group, and mass extension methods. The individual publishing method is a publishing service directly 
directed to a person, and the publisher and the producer establish mutual relations [52]. In this method, 
a one-way or two-way information flow is provided [53]. In the method, agricultural enterprises and 
home visits, office calls, telephone calls, private letters, and field flags are made. Agricultural enterprise 
interviews, office visits, and telephone calls can be used as individual extension methods to reduce 
pesticide use [53]. The group extension method is the extension studies made for the communities that 
consist of a certain and limited number of people and have common problems. This method includes 
demonstrations, field days and trips, courses, competitions, meetings (conference, forum, symposium, 
open session, etc.), and campaigns. Mass broadcasting is the fastest and cheapest method to reach 
producers [53, 54, 55]. Its effectiveness in informing the producers about agricultural innovation is quite 
high [52, 53, 55]. In the mass broadcast method, television, radio, internet, telephone, and written 
broadcasting are used. 

 

4. CONCLUSIONS 

The last comprehensive step taken by the EU has been the EGD. The EGD aims to stop climate change, 
regulate the use of resources and move to a circular economy approach. In order for the EGD to be 
successful and to achieve its goals, a very serious determination is also essential. Because despite the 
fact that the world has to reduce its greenhouse gas emissions by at least 45% by 2030 to avoid the 
disastrous consequences of global warming, only 11% of the world's 250 largest corporate emissions 
producers plan major cuts by 2030 [56].  The EU aims to zero its net greenhouse gas emissions by 2050, 
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to reduce industrial production and global greenhouse gases, as well as to protect production and 
employment [57]. In order to achieve this goal, the EGD announced in 2019, that it has designed a 
“green order” transformation in many main and sub-sectors from agriculture to industry, from energy to 
transportation. Within the scope of the EGD, adaptation and transformations to the green economy will 
be ensured. In the green agreement, under the title of “Sustainable Agriculture”, studies will be carried 
out to reduce the use of pesticides, antimicrobials, and chemical fertilizers in Turkey in line with the 
targets set by the EU for the reduction of pesticides and antimicrobials. These studies, on the other hand, 
can be possible with the agricultural extension. The agricultural extension will increase the awareness 
of farmers and enable them to take precautions. Agricultural extension programs are very important in 
reducing poverty and increasing the level of welfare. Agricultural extension activities help to eliminate 
the difficulties that arise in farming activities and keep the knowledge skills of the farmers up to date. It 
also allows researchers to design technologies that fit farmers' needs. However, the most challenging 
task for an extension program is to be constantly relevant in a rapidly changing world that presents new 
challenges for farmers. Different extension service delivery approaches will be used in different 
situations. Extension programs must therefore be sufficiently flexible in their approach to remain 
relevant and sustainable. In these agricultural extension studies, individual extension methods, group 
extension methods, and mass media should be used. Awareness of pesticide use should be created in 
farmers with mass distribution methods. Both the public and private sectors should work on this issue. 
Public service announcements and advertisements should be created on the awareness of pesticide use 
on television and the Internet. Among the group extension methods, regional and local meetings should 
be established. In regional and local areas, workshops should be held with the public, private sector, 
community organizations, and leading farmers of the village. Thanks to the workshop, the methods to 
be followed in the regional and local areas should be determined. One of the individual release methods, 
a control mechanism should be developed by sending a message to their phones about pesticide use. 
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