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The purpose of the study: is to analyze the possibility of reducing energy costs in the 

agricultural sector by applying the experience of introducing alternative types of energy in 

the conditions of the Republic of Karakalpakstan. In the Republic of Karakalpakstan, 

farmers have begun to study and analyze various ways to improve the energy efficiency of 

the agricultural sector: nutrient management, which includes planting local vegetation 

species; timing of fertilization; liming; application of manure immediately after 

fertilization; use of compost or liquid suspension obtained, for example, as a result of 

anaerobic digestion of manure – all this reduces processing soil is a well-known and 

effective measure to reduce energy consumption in arable systems. 

The corresponding positive results usually include lower costs for the farmer and 

lower greenhouse gas emissions. Possible resource substitution options include: changes in 

irrigation; transition from traditional tillage to reduced or zero tillage; reduction in fertilizer 

application rates; improvement of nutrient management methods that reduce nutrient 

losses; reduction in plant protection intensity and mechanization level; early 

decommissioning of inefficient machines; transition to crops using less fertilizers and other 

energy resources; cultivation of grass as part of crop rotation or as cover and intermediate 

crops; production of biogas on farms from plant residues and manure; alternatives to 

livestock management related to feeding, housing and manure treatment. 

In order to increase soil fertility and preserve it, it is necessary to introduce advanced 

technologies for cultivating land and harvesting in accordance with the zonal 

characteristics of the republic. It is revealed that the main tools for the development of 

sustainable agriculture are both political and agrarian reforms, income diversification, land 

conservation and more rational use of resources. 

Keywords: sustainable agriculture, economy, natural and climatic conditions, organic 

farming, mechanized process, alternative energy sources. 

 

INTRODUCTION 

 Energy is the most important component of agricultural production, with which 

equipment works, irrigates crops, fertilizes the soil, supports livestock, transports food and 

processes it. As the population continues to increase, an increase in agricultural production 
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is required to maintain the growing demand for food. At the same time, energy and 

environmental constraints require that agricultural production be carried out efficiently 

with minimal energy consumption. It is necessary to increase crop yields per unit area of 

land, while maintaining the integrity of the soil and the environment. Effective energy 

management techniques will help achieve and maintain this delicate balance. Almost all 

activity in the food system depends on some form of energy, which is currently mainly 

provided by fossil fuels. 

The need to make effective use of scarce natural resources, reduce greenhouse gas 

emissions, minimize energy costs and increase the competitiveness of the agri-food sector 

highlights the importance of energy efficiency: using less energy to ensure the same level 

of production and services. 

Improving energy efficiency in the agri-food chain is a priority in the Republic of 

Karakalpakstan, a key element of the green growth strategy. Food production systems vary 

significantly in their energy consumption and energy efficiency potential, mainly 

depending on the specific activity combined with agroecological conditions. This means 

that the possibilities for saving energy are numerous, but at this stage, identifying 

opportunities requires further research. 

The growing dependence on energy consumption (mainly fossil fuels) throughout the 

food chain raises concerns about the impact of high or variable energy prices, on 

production costs, competitiveness, the final price of food for the consumer, as well as 

energy security. In addition to these problems, energy use in the food chain can also have 

environmental impacts, such as greenhouse gas emissions. Despite the progress made, the 

private and public sectors can do more to ensure that the energy efficiency potential of the 

food system is fully realized. Agriculture is one of the key sectors of the global economy. 

As countries develop, it encourages the creation of regional manufacturing and 

service sectors. The existence of many industries depends on agricultural activities. With 

the technological development of agriculture, this sector will be transformed into an 

autonomous economic entity. He will be able to control the timing of the purchase of 

goods and services. It is likely that some production processes will be transferred to 

agricultural facilities as on-site quality control solutions are being developed. 

The agricultural sector is one of the most important sectors of the economy of the 

Republic of Karakalpakstan and one of the few in which there is a constant increase in 

economic indicators. At the same time, there are a number of problems in the agricultural 

sector that need to be addressed both at the highest state level and at the level of small 

farms. From this point of view, certain natural prerequisites are necessary for the full 

development of agriculture. Climatic conditions vary depending on the region. The yield 

and type of crops grown depend on the amount of precipitation and sunny days. 

Increasing the share of energy generated from alternative and renewable sources in 

the country's energy balance, ensuring the supply of uninterrupted electricity to 

consumers, reducing technical and technological losses through the creation of generation 
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sources in territories close to consumers and effective management of available resources 

are among the priorities of reforms carried out in the electric power sector. The use of 

energy saving and electrification opportunities can increase productivity, provide savings 

and reduce environmental impacts in farms of all types. Below are energy efficiency 

options that have been proven to save energy and money. Almost all activity in the food 

system depends on some form of energy, which is currently mainly provided by fossil fuels. 

The need to make effective use of scarce natural resources, reduce greenhouse gas 

emissions, minimize energy costs and increase the competitiveness of the agri-food sector 

highlights the importance of energy efficiency: using less energy to ensure the same level 

of production and services. Accelerating climate change and growing resource scarcity are 

putting unprecedented pressure on the global community and have potentially serious 

consequences for the future well-being of people and the stability of key ecosystems. The 

variety of climatic conditions of the Republic of Karakalpakstan allows you to grow almost 

the entire range of crops and animals. 

The main requirement in order to consider agriculture sustainable: it must meet the 

needs of present and future generations, ensuring both profit generation and maintenance 

of environmental health and socio-economic equality. Thus, against the background of 

limited land and water resources, it is necessary to ensure a significant increase in global 

food supplies. And this requires the increased use of intensive methods and new 

technologies that enable sustainable agricultural production. Therefore, the widespread 

use of modern technologies and innovations in agriculture currently acts as the main 

means of enhancing global food security and reducing the negative impact on the 

environment. 

In addition, the sustainable use of land, the adaptation of agriculture to global 

climate change, and the growth of food production also make it necessary to continuously 

implement reforms in this area. Due to the large-scale agrarian reforms carried out in the 

Republic of Karakalpakstan, the growth rate in agriculture is stable. Sustainable food 

production and agriculture contribute to the improvement of the four main components of 

food security – availability, accessibility, use and stability – in all three dimensions of 

sustainability: environmental, social and economic. 

The purpose of the study: is to analyze the possibility of reducing energy costs in the 

agricultural sector by applying the experience of introducing alternative types of energy in 

the conditions of the Republic of Karakalpakstan. 

The methodology and results of the study. In the Republic of Karakalpakstan, farmers 

have begun to study and analyze various ways to improve the energy efficiency of the 

agricultural sector: nutrient management, which includes planting local vegetation species; 

timing of fertilization; liming; application of manure immediately after fertilization; use of 

compost or liquid suspension obtained, for example, as a result of anaerobic digestion of 

manure – all this reduces processing soil is a well-known and effective measure to reduce 
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energy consumption in arable systems. The corresponding positive results usually include 

lower costs for the farmer and lower greenhouse gas emissions. 

In rain-fed agricultural systems, the use of machinery mainly for tillage and harvesting 

is usually the second largest energy consumption. One way to reduce the energy 

consumption of machines is to use systems without tillage or reduced tillage. Fuel 

consumption during non-tillage is invariably less than when using conventional arable 

systems, although the degree of fuel use will strongly depend on the type of soil, the depth 

of plowing, as well as the number and type of secondary cultivation. 

The absence of tillage can also have the advantage of reducing greenhouse gas 

emissions and improving soil water permeability. In some cases, no-till methods can 

reduce fuel consumption for cultivation by 60-70%, and total investment in machinery by 

50%. They can also reduce soil carbon losses. These cost reductions usually lead to an 

immediate increase in profits when implementing a no-till system, even in cases where 

yields, for example, do not respond positively in the first few years. In addition, the 

practice of no tillage allows large farms to take advantage of technological advances such 

as guided road management and GPS-based precision farming, resulting in higher levels of 

energy and resource efficiency. 

Therefore, solutions in the field of sustainable energy include the use of renewable 

energy produced by wind, solar, biofuels, biomass and waste, geothermal and small 

hydraulic installations, as well as technologies and approaches that reduce energy 

consumption per unit of output. In recent years, there has been a trend of development 

and transformation of agriculture. Energy needs vary greatly in farming systems, which can 

be used to reduce energy consumption and improve energy efficiency. These broadly 

include: technological progress, substitution of resources in agriculture and changes in 

demand for agricultural goods. 

Technological progress can be achieved with respect to energy efficiency of all major 

types of resources. Key strategies may include: more efficient equipment; improved 

management of agrochemicals (e.g. precision farming with specific management of 

nutrients, pesticides and water on site); more efficient irrigation systems; genetic 

improvements to plants and livestock; improved insulation; efficient light sources and 

more efficient heaters. Bioenergetic and biomaterial strategies can also be used. For 

example, a large range of isolated energy crops, plant residues, livestock manure and by–

products of agricultural processing can be converted into energy or industrial material 

cellulose into biofuels; the creation of improved crop varieties for the production of 

industrial oils and biopolymers helps to reduce consumption and dependence on fossil 

energy. 

Energy savings on farms and energy efficiency improvements can also be achieved 

using existing technologies by replacing inputs. The replacement of input resources is due 

to economic conditions, primarily the cost of energy. If the relative price of energy 

increases, then the total energy intensity at a given level of production will fall. However, 
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the resulting substitution effects can be complex because energy is contained to varying 

degrees in almost all agricultural resources. 

Changes in the demand for agricultural goods affect the total volume of production 

and, consequently, the total amount of energy used in the food system. Demand is 

determined by market prices, policies, and consumer preferences. These factors may 

contribute to a change in the human diet towards less energy-intensive products and an 

increase in demand for renewable energy sources and products. The most important 

factor on the demand side is changes in relative energy prices. Higher energy prices 

increase the wedge between environmentally friendly and energy-intensive goods and 

thereby shift consumption towards the former. 

In the short term, possible resource substitution options include: changes in 

irrigation; transition from traditional tillage to reduced or zero tillage; reduction in fertilizer 

application rates; improvement of nutrient management methods that reduce nutrient 

losses; reduction in plant protection intensity and mechanization level; early 

decommissioning of inefficient machines; transition to crops using less fertilizers and other 

energy resources; growing grass as part of crop rotation or as cover and intermediate 

crops; production of biogas on farms from plant residues and manure; alternatives to 

livestock management related to feeding, housing and manure treatment. In the long 

term, farmers have more flexibility to reduce energy use by purchasing more energy 

efficient equipment and making other changes to their agricultural activities. 

Most of the energy associated with fertilizers is consumed not directly on the farm, 

but indirectly, during its production, packaging and transportation to the site. Other energy 

inputs include animal feed, hybrid seeds, and water. However, reduced tillage has a 

number of disadvantages. Of these, the most important is the high use of herbicides, as 

they are often used to minimize the growth of weeds that would otherwise be controlled 

(at least in large-scale agriculture) by plowing and other more intensive tillage methods. 

The production of herbicides itself entails energy consumption. However, it is claimed that, 

on average, burning herbicides requires less energy than tillage. Secondly, depending on 

soil and climatic conditions, a reduction in tillage may also lead to a decrease in crop yields. 

In addition, in some cases, there was an increased dependence on mulching materials that 

compete with each other as livestock feed. 

The energy balance is determined by which feeds are displaced. Another way to 

increase energy efficiency in agriculture is the use of precise technologies that calculate 

the optimal amount, timing and place of use of resources and thereby create savings 

related to both the use of fuel and fertilizers. Precision farming is a relatively new 

management practice made possible by the development of information technology and 

remote sensing. This is an approach to managing the entire farm in order to optimize the 

return on investment while improving the environmental impact of agriculture. However, 

different technologies have different potential, which must be considered specifically in 

terms of the impact on energy efficiency and environmental impact. Climate change, the 
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growing world population and related food needs are the challenges of agriculture in 

ensuring increased crop yields worldwide in increasingly difficult conditions with less 

availability of resources such as soil, water, nutrients, and reduced use of plant protection 

products. 

Economic and environmental potential should be realized in appropriate regional 

conditions, taking into account the social aspect of sustainable development. Therefore, 

food production should be associated with the integration of technologies and farming 

methods.  

One of the most important areas of the so-called "green" economy is sustainable 

agriculture, which in these modern conditions is becoming more and more "organic". In 

the modern world, agriculture does not fully meet the requirements of the global world, as 

this system of agricultural production is extremely wasteful. In this regard, a new trend in 

modern agriculture is becoming relevant – the development of organic agriculture and 

animal husbandry. 

To solve the problem, it is necessary to: support educational initiatives; use economic 

innovations and develop new technologies, ensuring stable access to food that meets 

human needs; ensure access to them for poor groups; develop commodity production; 

reduce unemployment and raise income levels in order to combat poverty; manage 

natural resources and protect the environment". In this regard, the sustainable 

development of agriculture is an urgent issue not only for the country as a whole, but also 

for its individual regions.  

Over the past decades, no branch of the economy has undergone such large-scale 

transformations as the agricultural one. 

For the formation and development of sustainable agriculture, special loans are 

required for these projects in agriculture, which will be aimed at preserving natural 

biodiversity, along with growing monocultures on relatively large areas, maintaining 

natural landscapes – meadows, wastelands, swamps.  

Animals, feed and fertilizers should be considered as a single equilibrium system. In 

the global context of sustainable development of the agricultural sector, the agro–

industrial sector plays a leading role - the largest employer in the world, which is often 

involved in global land use. It endangers natural ecosystems, accounts for about a quarter 

of global greenhouse gas emissions; is crucial to global food security and is vulnerable to 

climate change. The agro-industrial sector and the food industry occupy a major place in 

the economy of the Republic of Karakalpakstan. That is why investments in agriculture 

have one of the best effects, contributing to economic growth, improving food security 

and fighting poverty. 

The growth of agricultural production is significant, despite the sharp reduction in the 

number of farmers, especially in developed countries, production has increased 

significantly. The generally accepted imperatives of sustainable development are 

economic, social and environmental. The economic program implies the optimal use of 
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limited natural resources and the creation of a "green" economy. Social – aims to eliminate 

poverty, reduce the number of destructive conflicts and preserve social and cultural 

systems. From an ecological point of view, sustainable development should ensure the 

integrity and viability of biological and physical natural systems. It should be noted that the 

objective prerequisites for the formation of the concept of sustainable agricultural 

development are unresolved problems of a global nature. In particular, the problems of 

global warming, degradation of land resources, pollution of groundwater in rural areas, 

destruction of natural ecosystems, etc. are relevant. 

Raising awareness about how and where energy is used is crucial when developing 

energy efficiency measures. To establish whether large-scale energy efficiency investments 

to reduce energy demand are more profitable than the cost of new energy supplies, it is 

important to have reliable information about the net benefits of energy savings. This 

includes the cost of the programs, the cost of energy saved, and any associated benefits. 

Until recently, manufacturers and consumers paid little attention to energy efficiency. For 

example, the priority of the food industry is the safety, quality and hygiene of the supplied 

product. Efficient use of energy is usually considered a priority only when energy prices are 

high, and not as a prerequisite. 

Conclusion. From the above, it can be concluded that the creation of conditions that 

are conducive to the development of sustainable agriculture with the use of such 

alternative types of energy, as well as the use of energy-saving technologies, can lead to 

sustainable agricultural development, as well as the improvement of environmental policy. 

In order to increase soil fertility and preserve it, it is necessary to introduce advanced 

technologies for cultivating land and harvesting in accordance with the zonal 

characteristics of the republic.  

To achieve these goals, it is necessary to: implement a program for the introduction 

of advanced technologies; information support for farmers and agricultural enterprises, 

drawing attention to the conservation and increase the potential of the most fertile 

agricultural lands in order to meet the needs of a growing population. It is necessary to 

preserve and restore natural resources on low-yielding lands in order to maintain 

anthropogenic pressure at a sustainable level. Based on this, from our point of view, the 

main tools for the development of sustainable agriculture in the Republic of 

Karakalpakstan are agrarian reforms, increasing soil fertility, land conservation and more 

rational use of water and land resources. 
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