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This study examines the importance of organic production for sustainable consumption and 

evaluates the economic efficiency of cultivating spring barley using organic methods. Field 

experience was used to determine the profitability of organic cultivation, and laboratory and 

field observations were conducted on spring barley grown using organic fertilizer. Results 

show that the maximum yield of spring barley (4.39 t/ha) and profitability (118%) were 

achieved when applying 50 t/ha of manure with straw by-products and using Ecostern 

biodestructor at 1 l/t. Challenges in collecting and interpreting market trends and demand data 

for eco-products may limit the research. Further research may investigate the impact of 

environmental sustainability on the economic performance of eco-farms and demand for 

organic products. The practical significance of the research makes it useful for developing 

norms and practical approaches to organic agriculture and solving environmental problems. 
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1. INTRODUCTION

The market for organic farming products is currently one of 

the fastest growing sectors of the food market in the world. 

The deterioration of the quality of food on the market for 

several years has led to the fact that consumers began to look 

for high quality products for health. Organic foods with high 

nutritional quality have become the answer to this interest [1]. 

According to IFOAM, sustainable agriculture is the 

efficient production of safe and high-quality food in a way that 

protects and enhances the natural environment and social and 

economic living conditions. In addition, organic farming is a 

type of farming that uses natural means of production to take 

advantage of nature and ensure sustainable soil fertility and 

crop yields. The basic idea of sustainable agriculture is not 

only to maximize profits from cultivation but also to take care 

of the environment for our future and that of the next 

generations. The principles of sustainable agriculture are 

closely related to the surrounding ecosystem. The use of this 

system brings tangible benefits to the environment by 

improving air and groundwater quality, reducing greenhouse 

gas emissions and energy consumption from non-renewable 

sources, and increasing biodiversity in agroecosystems and 

agricultural landscapes.  

Due to the exclusion of artificial fertilizers and pesticides, 

organic farming does not introduce harmful substances into 

the environment, contributes to the development of life in 

ecosystems, and has a positive impact on both the conservation 

of biodiversity and the natural landscape. Sustainable 

development of agriculture also ensures the food 

independence of the country, producing agricultural raw 

materials, goods, and services. The effective and sustainable 

functioning of the food industry in a market economy 

determines economic security, preventing falling into 

dependence on other states. At the same time, environmentally 

sustainable cultivation aims to develop and establish optimal 

methods for growing plants that would ensure the 

sustainability of ecosystems, reduce the negative impact on the 

environment and human health, and improve product quality. 

Ahmed et al. [2] argued that organic food serves sustainable 

consumption because it is produced according to principles 

that are as similar as possible to natural crops, without the use 

of artificial fertilizers, feed additives or chemical plant 

protection products. Organic farming is a system that seeks to 

produce food sustainably, that is, in accordance with local 

ecological, social, and economic conditions [2]. 

According to Willer et al. [3], since the early 1990s the 

dynamics of growth in demand for organic food, especially in 

highly developed countries, has increased by an average of 

20%. Organic farming is also intensively developing in 

Kazakhstan, as the number of producers of organic food of 

sustainable agriculture (farms, agricultural enterprises, 

processing plants, etc.) is increasing, and the supply of organic 

products in the market will increase [3, 4]. 

For producers of organic products an important aspect 

remains profitability and income from growing crops. Since 

the yield of crops in organic farming, as a rule, is not high, and 

to produce a sufficient amount of products requires more land 

resources, it contributes to additional costs and higher prices 

for finished products. Therefore, it is necessary to conduct 

detailed studies on obtaining the economic effect when using 

the system of organic farming.  

This study aims to analyze the economic trend in the 

development of sustainable agriculture, optimize the value of 

organic production for sustainable consumption, as well as to 

establish economic efficiency in the organic way of growing 
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spring barley, which makes the topic relevant. The novelty of 

this scientific work is the study of the relationship between 

economy and ecology in agriculture and farming. This 

research may help to understand how environmentally 

sustainable agriculture can become cost-effective. 

The results can be applied in the development of scientific 

and practical approaches to the development of organic 

agricultural production, including the cultivation of grain 

crops. 

 

 

2. LITERATURE REVIEW 

 

The development of sustainable agriculture is a strategy to 

utilize environmental resources and economic services while 

preserving natural capital for the next generations. Research 

on environmentally sustainable agriculture focuses on 

developing optimal cultivation methods that would ensure the 

sustainability of agricultural ecosystems to climate change and 

negative impact on the environment, reduce the cost of 

cultivation, and improve the quality and safety of products. In 

addition, these studies should analyze the interaction between 

ecosystems and agroecosystems, identifying the impact of 

various methods of tillage, fertilizers, and plant protection on 

natural biodiversity and soil fertility. 

Willer and Sahota [5] in their papers noted that in 2012 

organic farming in Europe covered 11.2 million hectares, of 

which 9.96 million hectares in the European Union, which 

amounted to almost 90% of their total area in Europe. The area 

under organic crops from 2012 to 2022 increased by more than 

65%. In 2022 the production of organic food in Europe 

employed more than 300 thousand people [5]. According to 

Yuan [6], one of the important elements of sustainable 

agricultural production is the production of organic food. The 

growing number of producers of organic agricultural products 

and cultivation area gives hope that in the near future the range 

of organic products offered in the market will significantly 

expand [6]. 

 However, simply producing organic products today is not 

enough to find a buyer. Yoshikawa [7] believes that an 

important element influencing consumer interest in organic 

food is the proper organization of the supply chain. Consumers 

interested in healthy and safe food often live in large urban 

agglomerations, so it is important that these products are 

available in the stores they visit [7]. 

According to scientists, sustainable agricultural production 

should be characterized not only by the fact that all people 

should always have access to sufficient and nutritious food, 

but also that this food should be produced with minimal impact 

on the environment [8-10]. Organic products are characterized 

by a balanced content of nutrients, do not contain harmful 

chemical additives, preservatives, chemical impurities, 

artificial fertilizers, antibiotics, hormones and genetically 

modified organisms and their residues. Organic products 

usually have more pronounced characteristics, such as fruits 

and vegetables have a clearer smell and taste, are more 

flavorful, have a denser consistency (due to the higher content 

of dry matter) and stay fresh longer, they also have lower 

nitrate and nitrite content (on average, even by 2-3 times) than 

those produced by traditional methods [11]. 

Lu et al. [12] believe that central to organic farming is that 

it contributes to soil fertility and biodiversity conservation, and 

production methods are adapted to the area and avoid the use 

of chemicals [12]. Ecologically sustainable agriculture and 

organic farming can stabilize vulnerable ecosystems under 

various natural and climatic conditions in the presence of 

severe degradation of agricultural land and water scarcity, and 

reduce pest infestation [13]. Mariappan and Zhou [14] argued 

that organic agriculture can contribute to meaningful socio-

economic and environmentally sustainable development. This 

is due to the profitability in applying organic principles of 

available local resources' effective management (seed 

varieties, manure, etc.) [14].  

Alim and Lup noted that certified organic products provide 

producers with access to international markets, which will 

contribute to higher revenues [15]. In addition, organic 

farming reduces the risk of underharvesting, stabilizes the 

income of producers and, therefore, increases food security 

[16-19]. Thus, the purpose of the study is to analyze the 

importance of organic production in the development of 

sustainable agriculture, as well as to establish the economic 

efficiency of the organic method of growing spring barley. To 

achieve the defined goals, the authors needed to solve the 

following tasks: 

summarize the theoretical basis regarding the essence of 

sustainable agriculture, 

investigate the main trends in the development of organic 

agricultural production in the Republic of Kazakhstan, 

determine the profitability of the organic method of growing 

spring barley. 

The practical significance of the results is the possibility of 

developing scientific and practical approaches to the 

development of organic agricultural production, and the 

practical implementation of the main scientific provisions will 

contribute to solving environmental problems in the 

development of sustainable agriculture and organic farming.  

 

 

3. RESEARCH METHODS 
 

Theoretical basis of the performed research was the main 

conceptual provisions, narratives, recommendations, and 

conclusions presented and substantiated in the fundamental 

and applied research of leading scientists in the field of organic 

agriculture and soil science. The IFOAM (International 

Federation of Organic Agriculture Movements), UN (United 

Nations), FAO (Food and Agriculture Organization of the 

United Nations), as well as monographic and periodical 

literature and results of the authors' own research were used to 

summarize the theoretical basis regarding the essence of 

sustainable agriculture in the economic system [20, 21]. The 

researched materials were analyzed using the comparison and 

grouping method, as well as the abstract-logical method, 

which was aimed at studying the economic trend in the 

development of sustainable agriculture and organic farming. 

To study the main trends in the development of organic 

agricultural production in the Republic of Kazakhstan, the 

authors used the reports of the Bureau of National Statistics of 

the Agency for Strategic Planning and Reforms of the 

Republic of Kazakhstan [22] and the Ministry of Agriculture 

of the Republic of Kazakhstan [23]. In addition, a field 

experiment was laid to determine the profitability of the 

organic method of spring barley growing using laboratory and 

field observations of spring barley, which was grown under 

conditions of organic fertilizer application. The study was 

conducted on the fields of X region of the Republic of 

Kazakhstan in 2019-2021.  

The research was conducted under controlled conditions on 
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dark chestnut slightly saline soils of the University. These soils 

have medium-loamy composition, characterized by the 

thickness of the humus layer of 46 cm and the highest humus 

content (3.1%). Easily hydrolyzable nitrogen content is 6.2 mg 

per 100 grams of soil, labile phosphorus forms (5.8 mg per 100 

grams of soil), exchangeable potassium (54.4 mg per 100 

grams of soil). The soil pH is 6.8. 

The sown area of the experiment was 60 m2, the accounting 

area was 46 m2, repetition was 3 times. The following crops 

were grown in 5-field crop rotation: rapeseed - winter wheat - 

annual grasses - corn for grain - spring barley. It was decided 

to place 50 t/ha of manure on grain (under corn) for plowing 

area with aftereffect on subsequent crops. The system of 

organic fertilization implied the study of extensive and organic 

crop rotation: without fertilization (control) and with 

fertilization with straw by-products using Ecostern 

biodestructor at the rate of 1 l/t (option A) and without 

treatment (option B). The yield of spring barley was accounted 

in the phase of wax maturity of the grain by weighing on 

electronic weighing scale with recalculation to the standard 

14% moisture content. Economic efficiency of spring barley 

growing was determined by the cost of 1 ha, the total profit, 

the cost of 1 ton of production, and the level of profitability. 

The cost price (CP) was the ratio of production costs to the 

harvest of spring barley from 1 ha according to the variants of 

the experiment: 

СP = PC / C 

where, C – spring barley crop from 1 ha/ t; 

RC – production costs. 

To estimate the profit (P) from the sum of the gross output 

cost, production costs were subtracted according to each 

variant of the experiment: 

P = GOC - RC 

where, P – profit, UAH; 

GOC – gross output cost, UAH; 

RC – production costs, UAH. 

The profitability level (PL) was estimated by dividing profit 

by production costs and multiplying by 100%: 

PL = P / RC × 100 % 

In addition, statistical analysis was performed in data 

analysis to determine the mean and relative values of the effect 

of organic fertilizer level on spring barley yield and 

comparative analysis to compare the data obtained for 2019-

2021 at the 5% probability level. 

4. RESULTS

The market for organic products in the world is increasing 

every year. Over the past twenty years the area of agricultural 

land used by organic farms in the world has increased from 

17.3 to 72.3 million hectares. This is approximately 0.87% of 

all agricultural land on the globe. With the development of 

organic farming in the world, there is also a trend of increasing 

consumption of products produced by environmentally 

friendly methods (Figure 1).  

Figure 1. Total area and sales of organic products in the 

world, 2001-2019 
Source: The Food and Agriculture Organization of the United Nations 

It is important to note that according to the Bureau of 

National Statistics of the Agency for Strategic Planning and 

Reforms of the Republic of Kazakhstan, the country occupies 

a key position in organic agriculture in Central Asia. The area 

of organic farming in Kazakhstan in 2021 amounted to about 

300 thousand hectares, which is almost six times more than in 

2001 (Figure 2). The country produces more than 25 types of 

crops organically, with 19 companies engaged in processing 

organic products. At the same time, the country ranks 6th in 

the area of organic farming among Asian countries. It is 

important to note that Kazakhstan is characterized by 

significant potential for the development of organic agriculture 

due to the availability of ecologically clean agricultural land 

and the growing interest of the population in organic products. 

Figure 2. The area of land under organic farming in the 

Republic of Kazakhstan in 2001-2021, million hectares 
Source: The Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

Thus, the sector of organic production in Kazakhstan and 

the world as a whole is developing dynamically, and concern 

for a healthy lifestyle and the environment is the main motive 

for the purchase of food, the prices of which are about 30-50% 

higher than average. In the course of the field trial, the 

regularities of changes in the yield of spring barley grain when 

using organic fertilizers were determined. Thus, it was found 

that the crop uses the effect of litter manure, as well as 

responds to the direct effect of by-products even without the 

use of biodestructors. The study found that the highest yield 

(4.39 t/ha) and the largest increase in grain yield (0.57 t/ha) 

were when using the fertilizer with straw by-products and with 

Ecostern biodestructor, which added 14.9% relative to the 

control variant (Table 1).  
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Table 1. Yield of spring barley grain under organic farming 

system, average for 2019-2021 

Variant 
Yield, 

t/ha 

Increase to control, 

t/ha 

% of 

control 

Without fertilizers 

(control) 
3.82 - - 

Variant A 4.39 0.57 14.9 

Variant B 4.25 0.43 11.3 

NIR05 0.13 0.06 - 

The development of agricultural products obtained by 

ecological methods is, as in the case of any other production, 

conditioned by the demand for products and their economic 

efficiency. Economic efficiency of crop production is the 

result expressed by the payback of resources and costs in the 

process of production, and the main indicator of economic 

efficiency of cultivation is conditionally net income. 

Economic indicators of growing crops indicate the 

feasibility of using a particular agronomic measure in the 

technological process of cultivation, but at the same time they 

may vary depending on the pricing policy in the state and the 

world market for organic food products. As a result of 

calculating the economic efficiency of spring barley growing 

under organic farming system it was determined that the 

highest profit (292 USD/ha) and, accordingly, the level of 

profitability of 118% were obtained in the variant of applying 

50 tons/ha of manure with straw by-products with 

biodestructor. Profitability indices in the control variant and in 

the variant of applying 50 t/ha of manure with straw by-

products without biodestructor were 97 and 109%, 

respectively (Table 2). 

Table 2. Economic efficiency of spring barley growing under 

organic farming system, 2019-2021 

Variant 
The cost of 1 ton of 

production, USD 

Profit, 

USD/ha 
Profitability, % 

Without 

fertilizers 

(control) 

104.6 207.9 97 

Variant A 91.5 292 118 

Variant B 94.6 274.2 109 

Therefore, summarizing the results of research on spring 

barley cultivation, one can assert that the system of 

ecologically sustainable agriculture allows a producer to 

receive income and at the same time to grow environmentally 

friendly products. This is mainly possible due to the following 

factors: 

1. The use of biological plant protection, which reduces

the cost of purchasing chemicals and saves on the cost of their 

processing. 

2. The increase in the price of environmentally friendly

products. Today, more and more consumers are striving to buy 

healthy and environmentally friendly products. Therefore, 

prices for those products are usually higher than for 

conventional ones. 

3. Improving the quality of the soil and reducing the cost

of fertilizing it. Due to the use of biological and fertile green 

fertilizers, the number of beneficial microorganisms in the soil 

grows, increasing its fertility. 

4.  Reducing energy costs. The eco-sustainable

agriculture system also involves the use of alternative energy 

sources, such as solar panels or wind turbines. This approach 

reduces energy costs and makes production more 

environmentally friendly. 

Thus, the eco-sustainable agriculture system enables 

producers to receive income and at the same time grow 

environmentally friendly products, which may be beneficial in 

the long term. It is also important to note that for the Republic 

of Kazakhstan, taking into account the depletion and 

degradation of soils, secondary salinization, erosion, water 

scarcity, as well as soil pollution by chemicals, it is crucial to 

increase the use of organic fertilizers, as they can have a 

regenerative effect on the soil. 

5. DISCUSSION

Sustainable agriculture and organic farming are first and 

foremost a system that has a positive impact on the natural 

environment, which in turn contributes to the widely 

understood agroecological benefits. On the other hand, organic 

farming is a response to the changing structure of market 

demand and growing consumer awareness, and growing 

consumer interest means more opportunities to sell organic 

products [13, 24]. 

Jiang et al. [25] believe that in the system of ecologically 

sustainable agriculture, products are produced in a sustainable 

natural environment and have very high-quality indicators, are 

safe for health, do not contain harmful compounds or chemical 

and genetic modifications [25]. Organic food differs from 

conventional food with lower content of nitrates and nitrites, 

as well as pesticides, and higher content of dry matter, 

phenolic compounds, vitamins, and some minerals. The 

advantage of organic products is that they are subject to 

continuous monitoring and certification, which allows one to 

maintain the proper level of quality at each stage of production 

[26]. 

The concept of sustainable development implies the 

maintenance of constant socio-economic progress and 

harmonizes with the state of the natural environment and 

means maintaining a balance in at least three dimensions: 

economic, social, and ecological. 

Rockström et al. [27] believes that one of the main areas of 

discussion is the profitability of organic production compared 

to conventional agriculture. This problem is associated with 

the volatility of prices for organic agricultural products 

compared to those grown by traditional agriculture. The 

weaknesses of this system of farming are the high cost of 

production, lack of developed distribution network, the 

fragmentation of supply and demand, and short storage time 

of products [27]. 

However, Smith et al. [19] proved that organic products are 

becoming more popular every year, which provides an 

opportunity to increase and diversify the range of organic 

products, and in the future, perhaps, lower their prices, which 

will encourage consumers to turn to this type of food more 

often, which is also confirmed by the study [19]. In addition, 

R. Singh argues that the economic benefits in the form of farm

income in organic farming can usually be higher than in

conventional farming. However, this largely depends on

regional conditions and the type of agricultural production

[28].

The study also correlates with the opinion of Froehlich et al. 

[29], who argue that organic farming can bring a stable high 

income and be a sustainable alternative to the prevailing 

traditional agricultural model [29, 30]. 
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Scientists have identified several important effects of 

organic farming. Compared to conventional farming, they 

noted such phenomena as reduced use of plant protection 

products and less soil degradation [31], reduced soil erosion 

and increased soil fertility [32], reduced greenhouse gas 

emissions [9], minimized loss of nitrogen in the biological 

system [10]. This confirms the compliance of organic farming 

with the principles of sustainable development. 

Thus, the development of organic farming is an opportunity 

equally for sustainable production and consumption. However, 

it is important to convey to consumers the importance of 

sustainable consumption for the health and life of both current 

and future generations, as well as the need to take care of social 

well-being, which is the natural environment and 

environmental resources [33]. 

It is very important that organic farming through the return 

of organic matter to the soil contributes to increasing its 

fertility and crop yields, which was also noted in the study 

conducted. In this regard, soils tend to have a higher content 

of organic matter, which leads to the fact that they are less 

prone to erosion and can hold more water. Accordingly, 

organic management practices in ecologically sustainable 

agriculture can prevent soil degradation and provide 

restoration of already degraded soils [34, 35].  

One of the possible limitations of the economic trend in the 

development of eco-sustainable agriculture and organic 

farming may be the lack of integration of economic, social, 

and environmental aspects in research. For example, research 

may focus mainly on the economic aspects of eco-producers. 

In this case, studies do not consider their impact on the 

environment and social aspects, such as employment and 

income of residents [28-31]. 

The diversity of rural regions and different growing 

conditions may complicate the generalization of research 

results. Some cultivation methods may be effective for some 

regions but not produce the same results in others. In addition, 

there is a possibility of problems with the collection and 

analysis of data on the financial performance of eco-farms. 

These data may be insufficient or limited. This especially 

applies to small-scale industries. In their case, the lack of 

relevant data can impair the industries’ efficiency and their 

impact on the local economy. 

The main practical management ideas and innovative 

conclusions that can support the development of eco-

sustainable agriculture and organic farming: 

1. The introduction of eco-friendly plant cultivation 

methods can reduce the cost of chemical fertilizers, pesticides, 

and other harmful substances, thereby lowering production 

costs. 

2. The development of eco-friendly products supported by 

government programs, as well as incentive measures for 

farmers and other market participants, can increase the 

demand for these products and make them more accessible to 

consumers. 

3. The use of technologies and innovations, such as eco-

friendly irrigation systems or energy-efficient water and 

electricity conservation devices, can improve production 

efficiency and reduce environmental impact. 

4. The developed interaction between farmers and 

consumers can help increase demand for eco-friendly products 

and ensure market stability. 

5. The close cooperation between scientists, government 

agencies, farmers, and businesses can help develop and 

implement innovative technologies and methods that improve 

product quality and reduce environmental impact. 

Based on the results obtained, the prospect of further 

research could be the study of qualitative indicators of organic 

products, as well as additional research on the profitability of 

growing other types of crops, such as legumes, oilseeds, 

vegetables or fruits and berries. 

 

 

6. CONCLUSIONS 

 

The problems of increasing population, global economic 

growth, degradation of natural resources, as well as climate 

change, lead to the integration of elements of environmental 

sustainability in agricultural production processes. Recent 

years are characterized by a growing share of organic farming 

in the management of agricultural land. The increasing 

demand for organic products in the world is primarily due to 

the growing awareness of consumers about the impact of food 

quality on human health.  

Sustainable agriculture consists of methods to minimize the 

depletion of natural resources, retain more carbon and organic 

matter in the soil, and reduce erosion. Organic agriculture, in 

turn, involves the integration of environmentally friendly 

practices that are characterized by low external costs, thereby 

increasing the availability of food for the population. 

The implementation of the principles of sustainable 

development can be an important differentiating factor in the 

market for agricultural products. They provide a better basis 

for risk management by reducing the amplitude of price and 

income fluctuations. As a consequence, the development of an 

effective strategy that takes into account the principles of 

sustainable development can be an important element of 

creating advantage and competitiveness.  

World statistics show an annual increase in the amount of 

total area and sales of organic products. In Kazakhstan, despite 

the fact that the market of organic products is small, there is a 

tendency of its dynamic growth, as in 2021 the area of organic 

farming in the country was about 300 thousand hectares, 

which is almost six times more than in 2001. 

In the course of field testing, it was found that under the 

organic farming system with the introduction of 50 t/ha of 

manure with straw by-products and using biodestructor, the 

maximum indicators of spring barley grain yield (4.39 t/ha) 

and profitability (118%) were obtained. In this regard, it can 

be argued that the system of sustainable agriculture enables a 

producer to grow environmentally friendly products and at the 

same time receive a stable income. 

The novelty of the present study is the research on the 

relationship between economy and ecology in agriculture and 

agriculture. In addition, this study reveals how 

environmentally sustainable agriculture can become 

economically profitable. This study’s limitations are the 

possible problems with data collection and interpretation of 

market trends and demand for eco-products. These limitations 

are due to the existing problems of determining market prices 

for organic products and the dependence of the market on 

various factors. The direction of further research may be aimed 

at more in-depth research on the impact of environmental 

sustainability on the economic performance of ecological 

farms. Further studies may also investigate the market in terms 

of the demand for organic products. 

The practical and scientific value of the study results is their 

possible use in the development of standards and practical 

approaches to the development of organic agricultural 
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production and sustainable agriculture and will contribute to 

solving environmental problems in the use and protection of 

land resources and the environment. 
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