BIO Web of Conferences 63, 05012 (2023) https://doi.org/10.1051/bioconf/20236305012
ASE-2023

Assessment of the Impact of the Agro-Industrial
Complex on the Environment and Development
of Measures to Minimize It

M-Kh. R. Umarkhadzhiev!”
1Kadyrov Chechen State University, Sheripova Street, 32, 364024, Grozny, Russia

Abstract. The agro-industrial complex is an important sector of the
economy of many countries and provides the population with food.
However, in the process of producing agricultural products, a negative
impact on the environment is inevitable. In this work, an assessment of the
impact of the agro-industrial complex on the environment was carried out
and measures were developed to minimize it. Research methods included
the analysis of statistical data, expert assessments and modeling. As a result
of the study, problematic aspects of the impact of the agro-industrial
complex on the environment were identified and specific recommendations
were developed to minimize negative consequences. The main measures are
the introduction of modern technologies in the production process,
monitoring compliance with environmental standards and raising
environmental awareness among workers in the agro-industrial complex.

1 Introduction

The agro-industrial complex (AIC) is one of the key sectors of the economy of many
countries, providing the population with food and raw materials for industry. However,
despite a significant contribution to economic development, the agro-industrial complex has
a negative impact on the environment.

A significant part of environmental pollution is caused by improper land management,
the use of chemical fertilizers and pesticides, as well as the disposal of agricultural waste.
These factors lead to soil salinization, water pollution and biodiversity loss. In addition, the
production and transportation of agricultural products releases greenhouse gases that
contribute to climate change and global warming.

In this regard, the problem of environmental safety of the agro-industrial complex is
becoming increasingly relevant and requires an integrated approach to solve it. The
development of measures to minimize the impact of the agro-industrial complex on the
environment is an important direction in the environmental policy of states and enterprises
engaged in this industry.

The purpose of this study is to assess the impact of the agro-industrial complex on the
environment and develop measures to minimize it. To achieve this goal, the paper considers
the main problems of the agro-industrial complex related to environmental pollution, and
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also suggests ways and methods to improve the environmental situation in the industry. The
results of the study can be used to form an effective environmental policy in the agro-
industrial complex and improve the environmental situation in the regions where this industry
is developed.

To achieve this goal, this study used an analytical approach based on the analysis of
existing scientific works and statistical data. The work considered various aspects of the
impact of the agro-industrial complex on the environment, including soil salinization, water
pollution, greenhouse gas emissions and biodiversity reduction.

Also, the existing methods and technologies were analyzed to reduce the negative impact
of the agro-industrial complex on the environment. The work considered such measures as
modern technologies of agricultural production, collection and disposal of waste, the use of
alternative energy sources and others.

In conclusion, the results of this study can be used to develop and implement
comprehensive measures to reduce the impact of the agro-industrial complex on the
environment. These measures can help improve the environmental situation in the regions
where this industry is developed, as well as improve the quality of food and ensure the
sustainable development of the agro-industrial complex in the long term.

2 Research Methodology

The first stage consisted of a review of scientific literature and analysis of existing statistical
data related to the impact of the agro-industrial complex on the environment. The work of
leading scientific centers and organizations dealing with environmental issues, as well as
official reports and statistics provided by government authorities were considered.

At the second stage, expert interviews were conducted with representatives of various
sectors of the agro-industrial complex (crop farming, animal husbandry, fish farming, etc.)
to identify the main factors that affect the environment and collect information on existing
methods and technologies aimed at reducing the negative impact of the agro-industrial
complex .

The third stage included mathematical modeling and analysis of the data obtained in the
previous stages. Statistical data analysis methods, such as correlation and regression analysis,
were used to determine the degree of relationship between various factors and their impact
on the environment.

The fourth stage was to develop comprehensive measures to reduce the impact of the
agro-industrial complex on the environment based on the results obtained. The measures
were developed using recommendations from expert interviews, as well as data obtained
from previous stages of the study.

In conclusion, an assessment was made of the effectiveness of the developed measures to
reduce the impact of the agro-industrial complex on the environment based on a comparison
of environmental indicators before and after the implementation of these measures.

3 Result of the Study

The first stage of the study included a review of scientific literature and analysis of existing
statistical data related to the impact of the agro-industrial complex on the environment. As
part of this stage, the work of leading scientific centers and organizations dealing with
environmental issues, as well as official reports and statistics provided by government
authorities, were analyzed. Various aspects of the impact of APC on the environment were
analyzed, such as air and water pollution, reduced soil fertility, reduced biodiversity, etc. As
a result of the analysis, the main problems associated with the impact of APC on the
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environment were identified, and hypotheses were formulated that had to be tested. at the
next stages of the study.

The second stage of the study consisted in conducting expert interviews with
representatives of various sectors of the agro-industrial complex (crop production, animal
husbandry, fish farming, etc.). The purpose of the interview was to identify the main factors
influencing the environment and collect information on existing methods and technologies
aimed at reducing the negative impact of the agro-industrial complex on the environment.
The expert interviews used standard survey methods such as semi-structured interviews and
focus groups. Key problems and challenges were identified that should have been resolved
within the framework of the study, as well as recommendations were made to improve
methods and technologies in the field of agro-industrial complex aimed at reducing the
negative impact on the environment.

The third stage of the study consisted in mathematical modeling and analysis of the data
obtained in the previous stages. Statistical methods and mathematical models, such as
multiple regression and factor analysis, were used to identify the impact of various factors
on the environment. The data were processed and analyzed using specialized software. The
results of the analysis helped to determine the importance of each factor in relation to its
impact on the environment, as well as to develop recommendations for reducing the negative
impact of the agro-industrial complex on the environment.

The fourth stage of the study was to conduct experimental studies in practice.
Experimental sites were developed on the territory of agricultural enterprises, where research
was carried out on new methods and technologies aimed at reducing the negative impact of
the agro-industrial complex on the environment. During the experiments, data were collected
on the performance and environmental efficiency of new methods and technologies. The
results obtained were analyzed and compared with the results of traditional methods and
technologies, which made it possible to draw conclusions about the applicability of new
methods and technologies in real conditions.

The fifth stage of the study was to develop recommendations for reducing the negative
impact of the agro-industrial complex on the environment. Based on the results of data
analysis and experimental studies, recommendations were developed for agricultural
enterprises to reduce the negative impact of the agro-industrial complex on the environment.
The recommendations included the use of new methods and technologies aimed at reducing
pollutant emissions, reducing the use of pesticides and chemical fertilizers, and introducing
a waste management system.

Thus, the research methodology included a review of the scientific literature and analysis
of statistical data, conducting expert interviews, mathematical modeling and data analysis,
conducting experimental studies in practice, and developing recommendations to reduce the
negative impact of the agro-industrial complex on the environment. The stages were
interconnected and formed a single research process aimed at identifying problems, analyzing
their causes and developing effective methods and technologies to solve these problems.

The research methodology was developed taking into account modern requirements for
scientific research and allowed to obtain scientifically substantiated results. The application
of this methodology makes it possible to effectively solve the problems associated with the
impact of the agro-industrial complex on the environment and take measures to minimize it.

In conclusion, it should be noted that the problems associated with the impact of the agro-
industrial complex on the environment are relevant and require an integrated approach to
their solution. The development and application of effective methods and technologies to
reduce the negative impact of the agro-industrial complex on the environment is a necessary
task that requires further research and development in this area.

4 Discussion of the Results
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After conducting the study and analyzing the results, we can draw the following conclusions.

The impact of the agro-industrial complex on the environment is significant and can
manifest itself in various forms, such as pollution of soil, water, atmospheric air, as well as
the destruction of ecosystems and the reduction of biodiversity.

However, the use of modern technologies and methods can reduce the negative impact of
the agro-industrial complex on the environment. For example, the use of biologically active
fertilizers and biological control of pests and plant diseases can reduce the use of chemical
fertilizers and pesticides, which will reduce soil and water pollution.

Also, the use of modern irrigation systems and water resource management can reduce
irrigation water consumption and prevent water pollution.

In addition, agro-industrial waste management and recycling can reduce the negative
impact of agro-industrial complex on the environment, as this can lead to a reduction in
greenhouse gas emissions and a reduction in waste volumes.

It is important to note that the effectiveness of the application of technologies and
methods depends on a number of factors, such as climatic conditions, soil type, plant and
animal species, etc. Therefore, the development of individual methods and technologies for
each specific region is an important task.

Thus, the importance of reducing the negative impact of the agro-industrial complex on
the environment is undeniable. The need to develop individual methods and technologies for
each specific region and their application are integral steps towards minimizing the negative
impact of the agro-industrial complex on the environment.

An important factor in solving the problem of the impact of the agro-industrial complex
on the environment is also the education and awareness of the population, as well as state
support for the development and implementation of environmentally friendly technologies
and methods.

In addition, it is necessary to take into account economic aspects when introducing new
technologies and methods in the agro-industrial complex. Investing in cleaner technologies
and practices may have additional costs, but in the long run, it can reduce the cost of cleaning
up and restoring ecosystems, as well as lower possible fines for violating environmental
regulations.

Also, it is important to note that solving the problem of the impact of agro-industrial
complex on the environment requires not only a change in technologies and methods, but
also a change in behavior and respect for the environment on the part of producers and
consumers of agro-industrial complex products.

In general, the study allows us to conclude that the impact of the agro-industrial complex
on the environment is inevitable, but modern technologies and methods can significantly
reduce this impact. The development and implementation of individual methods and
technologies for each region, taking into account economic aspects, education and awareness
of the population, as well as government support and changing the behavior of producers and
consumers are key steps towards minimizing the negative impact of the agro-industrial
complex on the environment.

5 Conclusion

In conclusion, it can be noted that the study showed that the agro-industrial complex has a
significant impact on the environment, but there are a number of methods and technologies
that can help minimize this impact. The introduction of these methods and technologies can
lead to a reduction in the negative impact of the agro-industrial complex on the environment
and an improvement in the ecological situation in the region.

To achieve this goal, it is necessary to conduct comprehensive research in the field of
ecology and the agro-industrial complex, develop individual methods and technologies for
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each region, educate the population and employees of the agro-industrial complex on the
rules of environmentally responsible behavior, and also support the state policy in the field
of environmental protection and the development of environmentally friendly technologies.

All these steps should be aimed at achieving a common goal - maintaining the ecological
balance and improving the quality of life of the population in the region. In addition, the
introduction of environmentally friendly methods and technologies can become a new
direction for the development of the agro-industrial complex, which will contribute to the
economic growth of the region and improve the well-being of its population.

Thus, the successful solution of the problem of the impact of the agro-industrial complex
on the environment will contribute to the conservation of natural resources, improve the
health of the population and create favorable conditions for the development of the region as
a whole.
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