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Abstract. Analysing the dynamics of cultivation and consumption of major agricultural crops worldwide is crucial
for understanding trends and planning for sustainable food production. It is important to have an integrated
approach that involves collaboration between scientists, and farmers to implement sustainable practices. The
analysis of global market trends of grain and industrial crops is the goal of paper. Methods of analysis, synthesis,
generalisation, forecasting and databases of the Food and Agricultural Organization of the United Nations were
used in the process of work. Such crops as wheat, corn, sunflower and flax were chosen for the study, because they
are the major food needs of the world population. They are grown for grain (seeds), and flax is a plant of complex
use, in which both the stem and the grain are important. They provide essential nutrients such as carbohydrates,
proteins, fats, vitamins, and minerals that are crucial for human health. Cultivating these crops has been integral
to the food security and economic stability of many countries, supporting large populations. As a result of the
conducted research, it was found that India, China, the USA and Canada remain the largest producers of wheat in the
world, but only India increases the cultivated area. A global trend to increase corn production has been identified.
It was established that Ukraine remains an important producer of sunflower seeds. In addition, a gradual increase
in interest in flax was noted. Although the increase in cultivated area can help to meet the growing demand
for food products, the problem of using the agricultural plant residues also increases proportionally. This is an
international problem, so its solution is of global importance. It has been founded that current research is focused
on improving agricultural plant residues processing to obtain goods of various applications. The new knowledge
received in the paper will allow working on the improvement of processing wheat, corn, sunflower and flax, which
will be able to adequately meet the food needs of the growing world population without harming the environment
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Introduction

The rapid increasing of the world population and the
growing need for food causes new opportunities for
the agriculture but aggravation environmental prob-
lems. The environmental impact of agriculture must be
taken to ensure long-term food production. Study the
production dynamics of grain and industrial crops such
as wheat, corn, sunflower and flax on a global scale is
relevant and important for understanding trends and
ensuring sustainable food production and agricultural
plant residues can be a valuable resource for the pro-
duction of environment-friendly goods.

According to H. Ritchie et al. (2022), it can be not-
ed that grains and industrial crops like wheat, corn,
sunflower, and flax are very important for meeting
humanity’s nutrient needs. These crops have provided
proteins, fats, vitamins, and minerals that are crucial
for human nutrition. The cultivation of these crops
has been integral to the agricultural systems of many
countries, playing a crucial role in supporting pop-
ulations and economies. Wheat is one of the oldest
cultivated grain crop and has been a part of human
diets for thousands of years. MJ. Igbal et al. (2022)
noted in their article that wheat contains proteins,
carbohydrates, iron, B vitamins (riboflavin, niacin), sol-
uble fiber and trace elements. Wheat is the leading
source of vegetable protein in the human diet. Corn
is one of the highest-yielding grain crops. R. Zhang et
al. (2021) highlights corn provides about 85% of
worldwide starch production. According to research,
during the processing of starch, various by-products
(corn germs, corn bran, and gluten) are formed. They
are inexpensive and rich in proteins, oils, carbohy-
drates and minerals. Using these by-products is widely
attractive from a nutritional and economic standpoint.
Nowadays these by-products can often be found in
feed production, nutrient extraction and other indus-
tries. B.S. Adeleke & 0.0. Babalola (2020) notes the
importance of sunflower - an oil crop. It is valued by
consumers for its nutritional and medicinal properties.
Sunflower contains dietary fibers, minerals, vitamins,
flavonoids, phenolic acids, carotenoids, peptides. Or-
ganically grown sunflower has a special value. Due to
its positive effects on health, sunflower is recognised
as a functional food. I. Dudarev & V. Say (2020) are
discussing the importance of preserving the flax stem
integrity during the harvesting. Flax is a versatile crop.
Traditionally, flax has been used for both its seeds
(which yield linseed oil) and its fibers (which can be
woven into linen fabric). The authors’ research demon-
strates that using new technologies for collecting flax
can enhance the quality of the seed and fiber, making
it more perspective for commercial use.

Common thing among wheat, corn, sunflower, and
oilseed flax is that, traditionally, only the grain or seed
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is processed for consumption, while the rest of the
plant, including the stem, is often treated as waste. Ac-
cording to the State Statistics Service of Ukraine (2021),
the amount of agricultural crop waste generated only
in Ukraine amounted to 10779 thousand tons, of which
1363 thousand tons are plant waste from agricultural
production that needs to be disposed of. The increased
production of crops can contribute to environmental
problems, particularly when the disposal of agricultural
waste involves burning. Burning agricultural crop res-
idues releases a variety of pollutants into the air, in-
cluding particulate matter, carbon monoxide, nitrogen
oxides, and volatile organic compounds. Also, burning
crop residues removes organic matter from the soil,
which is essential for soil fertility. Balancing the need
for increased food production with environmental con-
servation and social responsibility is a complex task
that requires a holistic and integrated approach at lo-
cal, national, and global levels.

Researchers are actively working on finding sus-
tainable solutions to address this problem. R. Sadig-
ov (2023) analyses and evaluates the problems that
may be caused by the growth of the world population.
One of the biggest problems is providing the popula-
tion with food, which in turn leads to an increase in the
production of agricultural crops and their waste.

According to S. Yaheliuk et al. (2021) the manage-
ment and disposal of agricultural crop waste, become
crucial for environmental sustainability. Proper dispos-
al and recycling methods can help minimise the en-
vironmental impact associated with agricultural plants
residues. The classification of the agricultural plants
residues as for main characteristics is the first step in
solving problem. By understanding the composition,
volume, and potential uses of different types of agricul-
tural waste, appropriate disposal and recycling meth-
ods can be identified.

The issue of processing crop residues is often
raised by different scientists in the world. Research
S. Yaheliuk et al. (2020) focus on developing sustain-
able methods for utilising agricultural crop residues
such as bioenergy production. Converting crop res-
idues into bioenergy solid fuel can provide an alter-
native and renewable energy source, reducing de-
pendence on non-renewable resources. According to
M. Grégoire et al. (2020) some crop residues can be
used in the production of materials like textile, pa-
per, or other biodegradable products, contributing to a
circular economy. Research into the use of composite
materials reinforced by natural fibers like flax, hemp
has been a growing area of interest. These materials
offer advantages such as being lightweight, renewable,
and biodegradable. C. Baley et al. (2019) and S.Rangap-
pa et al. (2022) explored the mechanical properties,

Commodity Bulletin, 2024, Vol. 17, No. 1



Global market trends of grain and industrial crops
136

manufacturing processes, and potential applications
of plant fiber-reinforced composites. The findings of
this research could contribute to advancements in the
development of eco-friendly composite materials.

Analysing the dynamics of cultivation and con-
sumption of major agricultural crops globally is crucial
for understanding trends, identifying challenges, and
planning for sustainable food production. The strategy
of managing the production of enough amount envi-
ronmental safety food is based on informational train-
ing and the possession of data on the development
trends of the world market of agricultural crops and
processing them for consumes.

The information and data play a crucial role in the
strategic management of agricultural crop production.
Market trends and demand analysis, access to data on
global and regional market trends, consumer preferenc-
es, and demand forecasts is essential for farmers and
agribusinesses. Understanding market dynamics allows
for better planning regarding which crops to grow, in
what quantities. The goal of the paper is to research
global trends in grain and industrial crop production,
with a focus on analysing the trends to improve the
processing of agricultural plant residues to obtain
goods of various applications and reduce environmen-
tal impacts while meeting growing food demands.

Materials and methods

The research methodology encompasses a comprehen-
sive approach that utilises various analytical methods,
including analysis, synthesis, generalisation, forecast-
ing method and graphic method, to investigate global
production trends of major crops.

Analysis involves breaking down the research sub-
ject into its main components, such as crop production
trends (specifically focusing on wheat, corn, sunflowers,
and flax) and understanding what countries most re-
lated to these crops. Synthesis integrates the insights
gained from the analysis to achieve specific goals, such
as making informed decisions about crop cultivation
and processing them for various applications. This step
involves combining the findings from the analysis to
develop strategies for optimising crop production, ad-
dressing food demand, and identifying opportunities
for environmental processing.

The primary source of information for the study
was FAOSTAT (2023) data used to analyse the harvest-
ed agricultural areas (wheat, corn, sunflower, flax). FA-
OSTAT (2023) data is utilised to compile a list of the
most cultivated agricultural crops globally, helping to
understand which crops are most significant in terms
of production and consumption on a global scale. The
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State Statistics Service of Ukraine (2021) has provid-
ed important data on agricultural crop residues. The
data of the State Statistics Service is used to deter-
mine the amount of waste generated after harvesting
in Ukraine. This data contributes to understanding the
environmental impact of agricultural practices. Fur-
thermore, data from the United Nations Department
of Economic and Social Affairs (2024) were also uti-
lised. Using this data, the countries with the highest
population growth rates were identified, which made
it possible to understand in which regions the demand
for agricultural products may increase due to popu-
lation growth. These sources played a pivotal role in
assessing various aspects of agricultural production
and waste management practices within the study,
contributing to a comprehensive analysis of the sub-
ject matter.

By selecting the timeframe of 1995 to 2021 the
study allows analyse long-term trends in agricultural
production and market dynamics. In addition to anal-
ysis and synthesis, graphical methods were employed
to enhance the research process. The graphical rep-
resentations, complemented by duplicated graphical
dependencies, facilitated the tracking of production
trends for each crop. The visual approach improved
the comprehension of complex data and helped in
identifying patterns and trends over time.

Utilising the forecasting method allowed the
formation of assumptions regarding the future de-
velopment of the wheat, corn, sunflowers and flax
production. Overall, the forecasting method enables
informed decision-making by providing insights into
the potential future outcomes of the agricultural sec-
tor, food production and environmental.

Results

Wheat is a staple crop and one of the most widely
grown cereals globally. It is rich in carbohydrates
(mainly starch), protein (gluten), B vitamins, dietary
fibers and minerals (iron, magnesium). Wheat is cul-
tivated in a wide range of climates using various
methods, including conventional tillage and precision
agriculture. Improvements in seed varieties, irrigation
techniques, and fertilisation contribute to increased
yields. Wheat is a primary ingredient in various prod-
ucts, including bread, pasta and pastries. Consumption
trends are influenced by population growth, dietary
preferences, and changes in global trade. According to
the data in Figure 1 and Table 1 the following con-
clusions are made. India, China, the USA, Canada and
Ukraine have the largest area and production of wheat
in the world (FAOSTAT, 2023).
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Figure 1. Wheat cultivation area (thousand hectares)
Source: compiled by the authors based on data from the FAOSTAT (2023)
Table 1. Wheat cultivation area (thousand hectares)
Year
Country
2000 2004 2007 2009 2012 2015 2017 2018 2019 2020 2021
China 26653326 | 21626074 | 23721070 | 24291081 | 24270311 | 24599116 | 24480542 | 24268721 | 23732560 | 23383000 | 23571400
India 26344700 | 26594700 | 27994500 | 27752400 | 29860000 | 31470000 | 30785230 | 29650590 | 29318780 | 31357020 | 31610000
USA 21474064 | 20221956 | 20638784 | 20191200 | 19797644 | 19058470 | 15198130 | 16030580 | 15132980 | 14888140 | 15039490
France 5248436 | 5237005 | 5238602 | 5147394 | 5297826 | 5480208 | 5332084 | 5234090 | 5244250 | 4512420 | 5276730
Ukraine 5161600 | 5533700 | 5951300 | 6752900 | 5629700 | 6839500 | 6377400 | 6619600 | 6825300 | 6564500 | 7099400
Canada |10854800 | 9388900 | 8616100 | 9660400 | 9479100 | 9558300 | 8983300 | 9880800 | 9655800 |10017800 | 9247000
Belgium 213100 213035 199897 201768 217060 201628 197592 195690 203760 194660 209180
Egypt 1034985 | 1094741 | 1140979 | 1335295 | 1336234 | 1457506 | 1227611 | 1326401 | 1316678 | 1429684 | 1394558
Netherlands| 136700 137287 140000 150888 151625 142468 115923 111660 120550 108910 118140
Germany | 2968940 | 3111651 | 2992075 | 3226036 | 3056700 | 3282700 | 3202600 | 3036300 | 3118100 | 2835500 | 2939000

Source: compiled by the authors based on data from the FAOSTAT (2023)

India has been increasing its wheat production, as
indicated by the expanding cultivation area - 3161000
hectares in 2021. This suggests a positive trend in
wheat farming in the country. China wheat cultivation
area in 2021 was 23571400 hectares. China has an
extensive wheat cultivation area, and while the data
doesn’t explicitly mention production volumes, the
vast acreage suggests a significant focus on wheat
cultivation. The USA has a substantial wheat cultiva-
tion area (15039490 hectares), but the data suggests a
reduction in the wheat cultivation area in 2012-2021.
This could be due to various factors, including shifts in
agricultural practices or changes in market demands.
Similar to the USA, Canada has experienced a reduc-
tion in wheat cultivation area. Changes in land use,
crop rotation, or market dynamics could be influencing

this trend. The data shows Ukraine maintaining a sig-
nificant wheat cultivation area. While the absolute
numbers are lower than some other countries, Ukraine
remains an important player in global wheat produc-
tion. The increase in wheat area in India is consistent
with the country’s efforts to improve food security and
meet growing demand for wheat. Reductions in wheat
acreage in the United States, China, and Canada may
indicate changes in agricultural practices, land use, or
market dynamics.

Corn (Maize) is a versatile crop. Corn is consumed
directly and is a key ingredient in livestock feed. It’s
also used in the production of biofuels, starch,and var-
ious industrial products. Corn is high in carbohydrates
(mostly starch), fiber, protein, vitamins (B vitamins,
vitamin C), and minerals (magnesium, potassium).

Commodity Bulletin, 2024, Vol. 17, No. 1
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Cultivation techniques include crop rotation, conser-
vation tillage, and genetic engineering for pest and
disease resistance.

According to data (Table 2), China, the USA, In-
dia and Ukraine had the largest area and production
of corn in the world in the early 2000s. According to
data from the FAOSTAT (2023), in 2021, China planted
4335859 thousand hectares; USA - 34555670 thou-
sand hectares; India - 9860000 thousand hectares;
Ukraine - 5481800 thousand hectares. It can be seen
that there is a tendency to increase the production
of corn in the world (Fig. 2). China has a substantial

corn cultivation area. The data suggests a continued
focus on corn production, aligning with the country’s
demand for animal feed, food, and industrial uses. The
USA is a major player in global corn production, and
the data reflects a significant corn cultivation area. In-
dia has a notable corn cultivation area, and the data
suggests a focus on corn production. Changes in die-
tary preferences, industrial uses, and livestock farming
practices may contribute to this trend. The country’s
contribution to global corn production may be influ-
enced by factors such as export demand, internal con-
sumption, and livestock farming.

Table 2. Corn (Maize) cultivation area (thousand hectares)

Year
Country | 2000 | 2004 | 2007 | 2009 | 2012 | 2015 | 2017 | 2018 | 2019 | 2020 | 2021
China 24310506 | 25467145 | 29496901 | 31203367 | 35046465 | 44995748 | 42429378 | 42158995 | 41309740 | 41292000 | 43355859
India 6581500 | 7430400 | 8117300 | 8261600 | 8710000 | 9258000 | 9633200 | 9380070 | 9027130 | 9569060 | 9860000
USA 27829720 29797730 | 35013780 | 32168810 | 35355740 | 32678310 | 33481220 | 32891580 | 32916270 | 33311250 | 34555670
France 1915822 | 1821419 | 1529775 | 1744416 | 1709936 | 1637081 | 1435699 | 1426260 | 1506100 | 1691130 | 1549520
Ukraine 1122800 | 2299600 | 1902800 | 2089100 | 4371900 | 4083500 | 4480700 | 4564200 | 4986900 | 5392100 | 5481800
Canada 1267500 | 1072300 | 1368700 | 1142000 | 1426100 | 1340400 | 1406200 | 1430700 | 1451200 | 1408200 | 1390500
Belgium 35800 52174 53238 66670 68500 58384 49005 53990 48640 51880 48220
Egypt 843029 788520 775910 983081 | 1041345 | 1060996 | 1096680 | 680025 | 1533571 | 976401 | 1027057
Netherlands| 20300 22400 19300 18846 15505 11188 8671 13760 19010 19420 17200
Germany 360841 461697 403210 464333 526200 455500 432000 410900 416000 419300 430700
Source: compiled by the authors based on data from the FAOSTAT (2023)
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Figure 2. Corn (Maize) cultivation area (thousand hectares)
Source: compiled by the authors based on data from the FAOSTAT (2023)

Sunflower is cultivated for its seeds, which are a
source of edible oil. Sunflower oil is widely used for
cooking and as an ingredient in various food products.
Trends in health consciousness and cooking habits
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influence consumption patterns. Sunflower contains
healthy fats (mainly unsaturated fats), protein, dietary
fiber, vitamin E, and minerals (copper, selenium). It
grows well in sunny locations with well-drained soil.



Planting methods include direct seeding and trans-
planting. Breeding for high-yielding varieties and effi-
cient nutrient management are common practices.
According to the data from the FAOSTAT (2023),in
2021, sunflowers were collected in a total volume of
58185633.69 tons in the world. From the early 2000s,
Ukraine, China, India, France, and the USA has the larg-
est area and production of sunflowers in the world (Ta-
ble 3). According to the data of 2021, 6665100 thou-
sand hectares were sown in Ukraine; China - 940000
hectares; France - 698360 thousand hectares; the
USA-503350thousand hectares; India- 255869 thou-
sand hectares. Ukraine has a substantial sunflower
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cultivation area, and the data suggests a significant fo-
cus on sunflower production. The observation of poten-
tial future increases indicates the country’s continued
emphasis on sunflower cultivation, likely due to fac-
tors such as export demand, climate suitability, and
economic considerations. China has a notable but com-
paratively smaller sunflower cultivation area. France
maintains a substantial sunflower cultivation area.The
country’s sunflower production is likely influenced by
factors such as agricultural practices, market demand,
and climate conditions. The data suggests that Ukraine
is @ major player in global sunflower production, with
a substantial cultivation area (Fig. 3).

Table 3. Sunflower cultivation area (thousand hectares)

Year
Country
2000 2004 2007 2009 2012 2015 2017 2018 2019 2020 2021
China 1229090 | 934900 719200 958730 888510 973000 | 1170750 | 921350 850000 910000 940000
India 1073800 | 2160600 | 1910000 | 1476600 | 820000 474000 381110 283510 262010 228280 255869
USA 1071210 | 692425 814236 790560 744630 619990 539780 492670 28800 674090 503350
France 728555 616169 519501 724843 679974 536962 586225 552070 603920 778400 698360
Ukraine | 2841600 | 3427000 | 3411400 | 4193000 | 5081700 | 6086700 | 6060700 | 6166500 | 5958900 | 6480900 | 6665100
Canada 68800 55400 78100 63500 39700 27500 25500 26900 28800 45000 40300
Germany 25794 31557 19161 23600 26400 18400 18000 19500 22500 28200 38300
Source: compiled by the authors based on data from the FAOSTAT (2023)
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Figure 3. Sunflower cultivation area (thousand hectares)
Source: compiled by the authors based on data from the FAOSTAT (2023)

Flax is cultivated for its seeds (linseeds) and fib-
ers. Flaxseeds are used for human consumption due to
their nutritional benefits, including high Omega-3 fatty
acids, lignin, dietary fiber, protein, vitamins (B vitamins),
and minerals (manganese, magnesium). Flax fibers are
used in textiles and various industrial applications.

The dual-use nature of flax makes it an economically
significant crop. Flax prefers cool, moist climates and
well-drained soils. Cultivation method includes direct
seeding. Selecting suitable varieties and optimising
soil fertility are essential for successful flax produc-
tion. The demand for flax-based products has grown,

Commodity Bulletin, 2024, Vol. 17, No. 1
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particularly in the health food and sustainable textile
markets, where consumers appreciate its natural and
eco-friendly characteristics.

The total amount of flax was grown around the
world was 333914518 tons in 2021 (FAOSTAT, 2023).
According to the data of 2021 (Table 4), 403500 thou-
sand ha were sown in Canada; China - 260000 ha;
India - 183725 thousand hectares; USA - 10846. It

can be seen that from the 2000s to 2019 there was
a reduction in the sowing of flax, but in the following
years the area of sowing of flax increased (Fig. 4). The
global increase in flax cultivation areas in the years
2020-2021 suggests a potential shift or resurgence
in interest in flax as a crop. Canada remains a major
contributor to global flax cultivation, with a significant
share of the total sown area.

Table 4. Flax cultivation area (thousand hectares)

Year
Country
2000 2004 2007 2009 2012 2015 2017 2018 2019 2020 2021
China 497870 500000 339900 336930 317860 292310 284000 279000 260000 250000 260000
India 593100 476500 426000 407900 323000 285000 325220 326180 172710 179900 183725
USA 209220 206800 141240 127070 135980 184540 110080 80130 114930 119790 10846
France 16239 6172 17030 9633 12077 22308 29116 24760 21840 32070 37500
Ukraine 20000 14000 24100 46800 52900 66700 47500 31800 16900 14000 27600
Canada 590900 518000 524000 623300 358200 626900 418900 341800 339300 371300 | 403500
Belgium 13700 20529 14297 11227 10581 12000 15000 90 60 110 130
Egypt 16000 17138 16000 5369 4276 3128 6000 5000 5000 5000 6000
Netherlands 4400 4485 3500 2163 2077 2405 2494 - - - 1800
Germany 102500 12900 6300 4100 4200 5000 4600 3800 3400 3900 5200
Source: compiled by the authors based on data from the FAOSTAT (2023)
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Figure 4. Flax cultivation area (thousand hectares)
Source: compiled by the authors based on data from the FAOSTAT (2023)

Economic viability of flax cultivation is influenced
by factors such as commodity prices and global market
trends. Advances in flax varieties, cultivation practices,
and processing technologies could have influenced to
farmers to reconsider flax as a viable crop. It's important
to continue monitoring these trends and consider addi-
tional factors such as yield per hectare, technological

Commodity Bulletin, 2024, Vol. 17, No. 1

advancements, and policy changes to gain a more com-
prehensive understanding of the dynamics in global
flax cultivation.
Basedontheresultsoftheresearch,ahistogramofthe
cultivated areas of wheat,corn (maize),sunflower and flax
in the world was created (Fig. 5). The areas of cultivation
of wheat,corn,sunflower and flax are constantly growing.
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Source: compiled by the authors based on data from the FAOSTAT (2023)

Large-scale cultivation of these crops can lead to
habitat loss and biodiversity decline. Intensive irriga-
tion practices for crop production can deplete water
resources and contribute to water pollution through
runoff. Chemical inputs used in crop cultivation can
lead to soil degradation, water contamination, and
harm to non-target organisms. Monoculture practices
can reduce genetic diversity, making crops more sus-
ceptible to pests, diseases, and climate change.

While increasing cultivation areas can help meet
growing demands, sustainable agricultural practic-
es are essential to minimise environmental impact
and ensure long-term food security. It's important to
continue monitoring these trends and assess the im-
pact of factors such as climate change, technological

advancements, and global market dynamics on agri-
cultural production. Overall, the histogram depicting
the growth in cultivation areas provides valuable in-
sights into the trends shaping global agriculture and
highlights the importance of these crops in meeting
diverse needs.

By understanding and addressing these aspects,
scientists and farmers can work towards more sustain-
able and efficient cultivation, utilisation, and disposal
of grain and technical crops, minimising their environ-
mental impact. Stems, husks, and other plant residues
can be used for animal feed, composting, or bioenergy
production. Waste from grain and oil seed processing
can be recycled or used as feedstock for other indus-
tries, such as animal feed or biofuel production (Fig. 6).
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Figure 6. Residues of grain and industrial crops and the possibilities of their processing to obtain goods of various applications

Source: created by the authors
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Wheat residues, for instance, can be used to obtain
solid fuel, building materials, livestock bedding, ani-
mal feed, bedding for vegetable cultivation, and com-
posting. Corn residues have a wide range of potential
applications across various industries. Corn husks can
be processed into ingredients for food products, such
as fiber supplements or sweeteners. Fibers extracted
from corn cobs can be used in textile production. Corn
residues can serve as nutritious feed for livestock. Sun-
flower husks, stalks and leaves can be compacted into
bio-pellets, providing a renewable source of energy.
Components of sunflower residues can be used in the
production of biodegradable materials, such as packag-
ing or bioplastics. Sunflower husks can serve as a feed-
stock for biodiesel production. Extracts from sunflower
residues may possess bioactive properties that can be
incorporated into food packaging materials. Flax offers
numerous possibilities for producing various applica-
tion goods. From healthy foods to textiles, animal feed,
composites, and solid fuels, the potential is vast. Har-
nessing these residues for multiple purposes not only
maximises resource efficiency but also fosters innova-
tion and creates new economic opportunities.

Future investigations are needed to examine also
the impact of factors like yield per hectare, technolog-
ical progress and environmental conditions on the for-
mation of the global market for grain and industrial
crops in order to gain a deeper understanding of the
global production of wheat, corn, sunflower and flax,
and strategies for waste processing.

Discussion

The obtained and analysed data indicate further glob-
al growth in the production of grain and technical
crops, such as wheat, corn, sunflower, flax, which will
be accompanied by an increase in crop waste. This
prediction aligns with the ongoing trend of increasing
agricultural production by factor such as population
growth. The data from the United Nations Department
of Economic and Social Affairs (2024) regarding pop-
ulation growth, especially in Asia and Africa, under-
scores the urgent need to address food security issues
in the world. The demand for food products will in-
crease as the population continues to grow and will
reach an estimated 8264364509 people in 2026. This
growing demand underscores the importance of ad-
dressing diverse interconnected issues, such as envi-
ronmental sustainability, food safety, and technologi-
cal advancements in agriculture.

Despite population growth, only Egypt is an active
participant in the production of grain and industrial
crops in Africa. This suggests that there is untapped
potential for agricultural production in many other Af-
rican countries. Researchers are paying attention to the
possibilities of agricultural development on the African
continent.Studies,such as those conducted by T.Allen et
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al. (2018) and L. Christiaensen & M. Maertens (2022)
explore various aspects of agricultural development,
including population demographics, employment pat-
terns, and prospects for the agro-industrial complex.
Aligns with global trends African countries are pay-
ing particular attention to the cultivation of oil crops.

An article by Y. Hayda & B. Shayniuk (2023) pro-
vides an in-depth analysis of the global grain mar-
ket, focusing on supply, production volumes, and grain
stocks. According to the analysis, there is a noticeable
upward trend in grain production. To assess the qual-
itative characteristics of growth trend, the authors
examined the balance between grain stocks and con-
sumption on a global scale.An upward trend in this in-
dicator may indicate an increase in global grain stocks
relative to consumption, which may indicate improved
food security or surplus production. This is confirmed
by the research of S. Moshenskyi et al. (2024). In their
work, they analysed statistical data characterising the
latest trends in the development of the agricultural
sector of Ukraine. After all, despite the war, Ukraine re-
mains an active participant in the world grain market.
Taking into account the difficulties that the parties
face for the development of crop production in the
conditions of war, separate recommendations were
proposed for the formation of state policy. They in-
clude promoting the development of new agricultural
technologies.

M. Tudi et al. (2021) research the environmental
consequences of intensification of agricultural produc-
tion. That is land degradation, water pollution, green-
house gas emissions and biodiversity loss. Solving the
issues is critical to decrease the negative impact on
the environment and promoting sustainable agricul-
tural development. In Ukraine, the task of rationalis-
ing the use of biomass of the stems of agricultural
crops is regulated by the Order of the Cabinet of Min-
isters of Ukraine “On Approval of the National Waste
Management Strategy in Ukraine until 2030” (2017).
The implementation of a Waste Utilization Program
in Ukraine suggests a strategic approach to dealing
with agricultural waste, emphasising the importance
of crop residues using.

Q.Yin et al. (2024) in their paper highlight the sig-
nificant increase in crop waste and the low level of
recycling in China. The researchers created a three-
way model of interaction between local government,
social capital and farmers. One of the factors for im-
proving the processing of agricultural plant residues,
researchers consider the strengthening of the sense of
responsibility of local government and the introduc-
tion of engineering and technological innovations. The
results of the research are of guiding importance for
increasing the level of circular agriculture in China and
other countries and forming a complete system of pro-
cessing agricultural waste.



M. Grigore (2016) and O. Smith et al. (2019) empha-
sisedthe needforinnovativetechnologiestoensure safe
and ecological agricultural production. The new tech-
nologies may include recycling and processing of agri-
cultural plants residues. By applying such technologies,
farmers can optimise the use of resources, minimise
environmental impact and increase productivity. Im-
proved processing methods can reduce waste, energy
consumption and environmental pollution while im-
proving product quality and market competitiveness.
A. Gomez-Campos et al. (2021) discuss the environ-
mental benefits of increased production of flax. Flax is
known for its comprehensive zero-waste use, as differ-
ent parts of the plant can be used for different purpos-
es, including fibers for textiles, seeds for oil production,
and by-products for animal feed or industrial applica-
tions. Increasing the production of flax products can
decrease of agricultural plants residues generation.
R. Kumar et al. (2023) unravel the ecological issues of
agricultural plant residues in India. Air pollution and
renewable energy are critical issues in India. The au-
thors suggest using the remains of agricultural plants
for the production of fuel. Using local agricultural plant
residues can be a sustainable solution to reducing air
pollution and energy poverty. However, the formation
of any recycling strategy and its practical implemen-
tation requires an understanding of the available and
projected amount of resources for processing.

The acknowledgement of these trends aligns with
the conclusions of Global Trends 2040. A more contest-
ed world (2021). It shows the urgency of adopting sus-
tainable practices and modern agricultural technology
to meet the growing demand for food while mitigating
environmental impacts and ensuring food safety.

Conclusions

Global trends in grain and industrial crops produc-
tion were studied in the paper. The analysis of wheat,
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corn, and sunflower cultivation areas showed steady
growth in 2000-2021. The data obtained from the re-
search show a gradual increase of the flax cultivated
area in the world after a significant decline. Signifi-
cant intensification of wheat production is observed
in India. Other global producers, such as China, the
United States, and Canada, are altering their farming
methods and technologies. They aim to boost yields
while preserving the area under cultivation. The im-
portance of the China, the USA, India, and Ukraine in
the world corn market is evidenced by the large areas
of corn crops in these countries. The observed global
trend toward increased corn production is consistent
with the diverse uses of corn, including food, animal
feed and industrial applications such as biofuel pro-
duction. The potential increase in sunflower crops in
Ukraine is consistent with the country’s recognition of
the economic value and export demand for sunflow-
er products. As the cultivation area of major crops in-
creases to meet growing food demands, the challenge
of effective utilisation of agricultural plant residues is
also increasing.

Agricultural plant residues can be a valuable re-
source for the production of environmentally friend-
ly goods. Further research on processing agricultural
plant residues to obtain goods for various applications
holds global promise and relevance. It’s crucial to
consider additional factors such as yield per hectare,
technological advancements and climate conditions to
gain a more comprehensive understanding of opportu-
nities in global grain and industrial crops production
and processing dynamics.
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AHoOTauifA. AHani3 AMHAMIKM BUPOLLYBAHHS Ta CMOXMBAHHA OCHOBHMUX CiIbCbKOrOCNOAAPCHKUX KYNbTYP Y CBiTi Ma€
BMpillasibHe 3HA4YEHHS AN PO3YMiHHA TEHAEHLIM Ta M1aHYBAHHA CTanoro BUpo6bHMLTBA NPOA0BONbCTBA. Baxnneum
€ KOMMMIeKCHUI nigxig, akuii nepepbavae chniBnpauo MK HAyKOBUAMM Ta depmepamu A9 BMNPOBALKEHHS
CTanuMx NpakTuK. MeTol poboTH € aHani3 TEHAEHLIN CBITOBOrO PMHKY 3€PHOBMX Ta TEXHIYHUX KyNbTyp. Y npoueci
pob60TM Bynu BUKOPUCTaHi METOAM aHani3y, CMHTe3Y, y3arasbHEeHHS, MPOrHo3yBaHHS, 6a3n faHMX NPOAOBOJLYOI Ta
cinbcbkorocnofapcbkoi opraHisauii OOH. ns pocnigkeHHs 6yno obpaHo Taki KynbTypw, K MLIeHWUS, KYKYpYyA3a,
COHSILIHMK Ta NIbOH, OCKINIbKM BOHWU € OCHOBHUMM MPOAYKTaMM XapuyBaHHA AN HAaCeNeHHs MnaHeTu. IX BUpoLLyoTh
3apagMm 3epHa (HaCiHHA), @ IbOH — POCAMHA KOMMIEKCHOrO BMKOPUCTAHHA, B SKi BaXIMBE 3HAYEHHSI MAE 9K
cTebno, Tak i 3epHo. BoHM 3a6e3neyytoTb OCHOBHI MOXMBHI PEYOBMHM, TaKi SK BYrneBoaM, 6inku, Xupu, BiTaMiHu
Ta MiHepanu, aKi MalTb BUPiLlIaNbHE 3HAYEHHS ONS 300POBS NMOAUMHWU. BUPOLLYBaHHS LMX KYIbTYp € HEBIAEMHOIO
YaCTMHOK NPOAOBONLYOI He3neknM Ta eKOHOMIYHOI CTabinbHOCTI 6araTboX KpaiH, BOHM MiATPUMYHOTb BESIUKY
KiNbKiCTb HaceneHHs. B pe3ynbTaTi NpoBefeHOro AoCnigpkeHHs b6yno sussneHo, wo IHais, Kutai, CLUA Ta KaHaga
3a/IMLLIAKTLCA HAMBINbWMMU BUPOOHWKAMK MILEHUL Y CBITi, ane Tinbku IHAis 36inbwye nocieHi nnowi. BuseneHo
rnobanbHy TEHAEHLi0 [0 30iNbLIeHHsS BUPOOHMLTBA KYKYpYA3W. BcTaHOBNEHO, WO YKpaiHa 3a/MWAETLCS BAXIUBUM
BMPOOHMKOM HaCiHHS COHALWHMKY. KpiM TOro, Bii3Ha4YeHO NOCTyNoBe 3pOCTaHHS iHTepecy A0 JIboHY. Xouya 36iNnblieHHs
MOCIBHMX MO, MOXe [OOMOMOITWM 33a[0BOJIbHUTUM 3POCTAYMM NOMUT HAa MPOAYKTM XapyyBaHHS, NPOMOPLiMHO
3pocTae i npobneMa BMKOPUCTAHHS POCIMHHMX 3anuwkiB. Lle MiHapooHa npobnema, ToMy ii BMpillEHHS Mae
rnobanbHe 3HauyeHHs. BcTaHOBNEHO, WO CyyacHi OOCHIOXKEHHS CNpsSMOBaHi Ha BAOCKOHANEHHS nepepobku
CiNlbCbKOroCnoAapChKMX POCAMHHUX PELUTOK 3 METOH OTPUMAHHS NMPOAYKTIB Pi3HOro npu3HaveHHs. HoBi 3HaHHS,
OTPUMaHi B CTaTTi, AO3BONATb NPALOBAaTM HAL YAOCKOHANEHHSM MepepobKu MLIEeHUL, KYKYPYA3M, COHSALWHUKY
Ta NbOHY, WO AACTb 3MOry 3fAEKBATHO 33a[0BOJIbHUTM MPOAOBOMbYI NOTPEOM HACENEHHS MNAHETH, WO 3POCTAE, He
3aBAA0YM LUKOAM HABKOSIMLUHBOMY CEPEAOBULLY

KnioyoBi cnoBa: cinbCbkorocnoaapcbki KynbTypu; HaceneHHs; BUPOOHMLTBO MPOAYKTIB XapyyBaHHS; POCIUHHI
pewTKu; Nnepepobka; ekonoris
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