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Abstract
The article is devoted to the analysis and prospects for the development of the leading bioeconomic
sector - agriculture in the Bukhara region. Based on a study of the Bioeconomic Development
Strategy of individual countries and a study of the dynamics and growth trends of agriculture in
the Bukhara region, a proposal for further stable growth of the agricultural sector of the region was
developed and recommendations were formulated for the development of a promising
bioeconomic development strategy for the region.
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l. Introduction

At the global level, reducing the extraction of minerals, saving natural resources, preserving
biodiversity, and achieving sustainable development through the effective use of produced
renewable goods and bioproducts and their waste are the urgent problems of the present time,
special attention is being paid to the development of the economy and the developing bioeconomy
as its component. Special attention is being paid to the development of the green economy in our
country. For example, the President of Uzbekistan Sh.M. Mirziyoev:" ... Currently, as in the whole
world, serious environmental problems are emerging in Uzbekistan. In most of our regions, the
composition of the soil is deteriorating, fertile land is shrinking, desertification, water shortage,
drought, providing the population with clean drinking water are among these and they should
become the culture and practical action of the residents of a neighborhood. In general, if we do not
switch to "green energy" as soon as possible, if we do not define specific mechanisms in this regard
in our laws, we will not be able to satisfy our residents and entrepreneurs.”[1].

Considering a component of the green economy, a lot of attention is being paid to the
development of bioeconomy on a global scale. Because bioeconomy is the production of products
that replace natural resources by creating higher added value from biomass (i.e. renewable
biological products) and on this basis, natural serves to reduce resource extraction. Therefore, the
development of Bioeconomy is very important. In the report of the International Advisory Council
on Global Bioeconomy, the Bioeconomy is defined as follows: “Bioeconomy is the knowledge,
science, technology and innovation related to the production, use, conservation and restoration of
biological resources and the preparation of sustainable solutions (information, products and
services) is to turn all economic sectors into a stable economy”[2].

It should be noted that currently, programs and strategies for the development of
Bioeconomy are being developed and implemented in a number of countries of the world. Despite
the fact that branches of bioeconomy have been developing in our country for a long time, the term
bioeconomy is rarely used in the Uzbek language. This requires the passage of time and the
acceleration of scientific research in the field. However, our country has a very high production
and scientific potential for the development of Bioeconomy.

Due to the fact that the problem has been studied - the phrase "Bioeconomy" is new in the
language of communication in Uzbekistan and this field is new, no monographic studies on
Bioeconomy have been conducted in our country.

It should be noted that currently in our republic there is a project "New master's education program
for sustainable bioeconomy in Uzbekistan" (BioEcUz), 619294-EPP-1-2020-1-LV-EPPKAZ2-
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CBHE-JP, financed by the Erasmus+ program of the European Union. The report on "Detailed
analysis of the bioeconomy system and key stakeholders in the field", prepared by the consortium
of partners for the first time, continues to be the only research conducted on bioeconomy in our
country.

"The report includes an analysis of three key components of the bioeconomy education ecosystem:
1. Evaluation of involved higher educational institutions (HEIs) and brief review of information
on other higher educational institutions in Uzbekistan that provide education in the fields of
bioeconomy.

2. Brief description of bioeconomy and related industries in Uzbekistan and other related industries
in Central Asia.

3. Analysis of the bioeconomy sector of Uzbekistan, including national strategies, policies and
development programs related to bioeconomy, analysis of state bodies responsible for their
preparation, adoption and monitoring. [3]

However, in a number of countries of the world, many strategic documents on the development of
bioeconomy and related fields have been developed by the state and are being implemented. In
2009, the Organization for Economic Co-operation and Development (OECD) designed the
Bioeconomy to 2030 policy agenda (The Bioeconomy to 2030 Designing a Policy Agenda) was
published under the responsibility of the Secretary General of the OECD. In this 326-page
document, emphasis is placed on the development of biotechnology, scientific and innovative
research, industry, especially the processing industry, the market of bio-based products, and the
education system in the sustainable development of the bioeconomy. The implementation of the
bio-economic policy is based on the coordinated actions of the private sector, state and non-state
organizations and increasing investment activity in the field.

Also, in the document, special importance is given to issues such as effective use of
biological resources, creation of new bioproducts, optimization of natural resource use, reduction
of waste disposal into the environment and their safety, food safety, preservation of biodiversity,
and balanced development of society and economy. and bioeconomy development scenarios until
2030 are based on [4]. As a promising field, the bioeconomy continues to show great importance
in solving and mitigating global problems.

For example, the Bioeconomy strategy of the European Union is considered one of the
main factors of sustainable development, and it represents the "Green course" of the transformation
of the Union.

Bioeconomy policy aims to build a bioeconomy that covers all three dimensions of sustainability:
1). Environment: management of land and biological resources

within ecological limits;

2). Economy: sustainable value chain and consumption;

3). Society: Social Justice and Just Transition[5].

It should be noted that the Bioeconomy strategies of the European Union are aimed at
defining the main directions of sustainable development of the bioeconomy sector in member
countries and strengthening scientific cooperation and integration relations between countries in
the further development of the sector based on new innovative technologies. It serves as a
methodological tool in defining bio-economic strategic documents and directions.

For example, the Nordic Bioeconomy program consists of 15 points, which includes
comprehensive measures for the development of bioeconomy, which are of great importance for
the national economy of the countries of this region. The objective of the program is to create new
industries and high added value chains and to facilitate and guide the transition of bio-based
industries to technologically advanced sectors, optimizing biomass production and new value
creation.

The program relies on four pillars defining the perspective of the Nordic bioeconomy: - a
competitive biobased industry - sustainable resource management - sustainable and diverse
ecosystems - inclusive economic development [6].
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It can be said that currently in a number of countries of the world strategies and programs for the
development of the green economy and its component bioeconomy are being prepared and
implemented. For example, in 2012, the USA (National Bioeconomy Program) [7], Sweden
(Swedish Research and Innovation-Bioeconomy Strategies),[8] and in 2013, the countries of South
Africa (Bioeconomy Strategy) [9] were the first to develop and implement their own bioeconomy
strategies. Many such examples can be given. In general, due to the increase in the number of
countries that have developed and implemented bioeconomy strategies in recent years,
Bioeconomy is developing at a relatively high pace globally.
. Research methods.
The research was carried out in a traditional way by studying information and literature. Recent
literature sources and published information on policies and strategies for bioeconomy
development were analyzed. Statistical data on bioeconomy sectors were comparatively analyzed.
Based on the synthesis and scientific abstraction and extrapolation of the results of the analysis,
opportunities and strategic aspects of the perspective development of bioeconomy in Bukhara
region were determined.
1. Analysis and results

The development of Bioeconomy in the territory of our country: agriculture and forestry,
processing of agricultural products, preparation of bio-based medicines has a very long history. At
the present time, agriculture, which is the main source of biological products in our country and
its regions, is developing among the leading sectors.

According to the data, in 2022, 45.5% of the Bukhara region's gross regional product
corresponded to the share of agriculture, forestry and fisheries, and the region's volume of
production of gross agricultural products was 32,867.5 billion soums. A total of 620,100 tons
(4.3% more than in 2021) of grain were produced in farms of all categories of agriculture (Table
1).

As can be seen from Table 1, there was no significant change in the production of cotton
raw materials and grain in the region during 2010-2022. During the period of analysis, the
production volume of the remaining types of products in the table grew at a high rate. In particular,
the production of honey in the region increased 5.7 times over the past 12 years, which means that
there have been positive changes in agricultural production in the region in recent years.

Table 1. The dynamics of the production of basic agricultural products in all categories of
farms of the Bukhara region in 2010-2022*

2022 % compared
to:
Product | Unitof |2010 |2015 |2020 |2021
2022 y.
type measure | Y. y. y. y.
2010 | 2021
. thousand | 620, 680, 546, 594,
1 |Grainall |0 143|592 |340 |as6 |6201l |gggg | 10432
o | Cottonraw | thousand | /5 4 | 3594 | 2578 |3043 |3101 |9067 |1018

materials tons

thousand | 115, 182, 222, 234, 251, 2,2

3 | Potatoes | ¢ 165 |478 |724 |a96 |333, |times |19718
thousand | 354, 567, 768, 831, 889, 2,5
4 | Vegetbles |\ 1708|203 |672 |788 |542 | times | 10694
5 Food thousand | 79, 125, 175, 178, 198, 2,5 110.79
melons tons 561 167 927 980 296 times ’
5 Fruits and | thousand | 150, 239, 303 267, 291, 108.95
berries tons 862 896 ,531 978 963 193,53 '
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thousand | 99 | 175, |205, |205 | 216 22
7| Grapes s 56 972 |o073 |es0 | 821 |times | 10943
6 m/iat (N | ihousand | 140, |195, |262, |278 | 286, 2 L0091
; tons 211 426 723 AT72 589 times ’
weight)
. thousand | 539, | 779, | 1002, | 1020 |105L,
9 [Milk tons 315 |103 |e01 |os0 |so1  |19503 |10302
thousand | 173|320 469 | 477 | 519 3
10| Eggs pieces | 6950 |052,0 |847.0 |5040 |6790 |times |19883
11 | Honey | ousand | g 405 11 233 (1,046 | 2,160 |2,292 | .. >7 | 10611
tons times
thousand
12 | Wool o 2,776 |3,634 | 3,842 | 3,077 |4,129 | oo [10382
Karakol . 333 410 500 545
13 | skins pleces | 317|401 |ass |383 |°0°814| 16976 |103.7°

*The table was prepared based on the data of the State Statistical Office of Bukhara Region

In 2022, there was an increase in all types of the main agricultural products produced in
the region. In particular, the production of food products, fruits, vegetables, eggs and honey
increased rapidly. Deepening reforms in the agrarian sector of our country is of great importance
in achieving such indicators. In recent years, special attention has been paid to the planting of other
crops and the establishment of gardens in the cotton and wheat fields with low productivity, as
well as to the planting of repeated crops in the fields empty of wheat and the introduction of
intensive and innovative technologies in the field. being directed. In this regard, the President of
Uzbekistan Sh.M.Mirziyoyev expressed the following opinion: "This year, for the first time,
vegetables, potatoes, pulses and legumes were planted on nearly 1 million hectares of land freed
from grain, and more than 5.5 million tons of products were grown.

Our systematic work on increasing the income of farmers through the diversification of
agriculture, more rational use of land and water resources, and the production of exportable
products is gradually bearing fruit.

For example, instead of cotton and grain on 96,000 hectares of low-yielding areas, cabbage,
various vegetables and greens were planted on 32,000 hectares of land this year, and thousands of
tons of products from these areas were exported. Also, intensive orchards and new vineyards were
built on 11,000 hectares, greenhouses on 1,500 hectares. In this regard, special attention was paid
to the extensive use of the advanced experience of Spain, Poland, the Netherlands, Greece, Russia,
China, South Korea, Turkey, Vietnam and Indonesia"[10].

According to the data, in 2022, 921.5 thousand hectares of grain were harvested in our
country, so 853 thousand hectares were cleared of straw. Repeated crops were placed on 616.5
thousand hectares of these areas. In particular, 70.4 thousand hectares of vegetables, 29.9 thousand
hectares of rice, 2.6 thousand hectares of potatoes, 27.4 thousand hectares of oil crops, 219.5
thousand hectares of legume crops, 14.7 thousand hectares of corn for grain, 59 8,000 hectares of
rice, 156,300 hectares of fodder crops, 30,100 hectares of millet and 5,700 hectares of broom were
planted”[11].

As a result of these measures, the volume of production of agricultural products tends to
increase. It should be noted that in recent years, there have been changes in the structure of
agricultural arable land in the Bukhara region: in 2022, the agricultural arable land of the region
was 222,019 hectares, an increase of 110.5% compared to 2017. That is, as a result of
implementation of irrigation and melioration measures on agricultural land areas in the region,
new land areas were brought into circulation. During this period, the cultivated area of wheat
decreased by 11,280 hectares and the area of grain by 4,000 hectares, while the cultivated area of
vegetables amounted to 7,732 hectares in 2022 and increased by 2,232 hectares compared to 2017.
[12].
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At this point, it should be said that the increase in the volume of production of agricultural
products in the region was influenced by the expansion of cultivated areas, as well as the increase
in the productivity of crops and the productivity of livestock. For example, the average yield of
cotton in the region in 2022 was 36.2 centners per hectare. This indicator was around 28.6 centners
in 2017. Compared to 2017, grain yield increased by 10.2 centners per hectare and reached 74.4
s/ha in 2022. Also, in the Bukhara region, according to the Resolution of the President of the
Republic of Uzbekistan PQ-373 of September 10, 2022 "On additional measures to increase the
income of the population by supporting the establishment of farms" 2022 As a result of the
allocation of 8016 hectares of land to the population for the establishment of farms, 67997 tons of
agricultural products were produced in these areas, which had a positive effect on the increase in
the volume of gross regional agricultural products. According to our analysis, the rapid
development of plant breeding in the region during the period of analysis has not only provided
the population with food, but also the industry with raw materials for plant breeding, as well as the
strengthening of the livestock feed base. As a result, the number of cattle has increased in Bukhara
region in recent years (Table 2):

Table 2.The dynamics of the number of certain types of livestock in all categories of farms
of the Bukhara region in 2010-2022 *

Order | Livestock Years: 2022 %
No. |type Unit of compared to:
measure | 2010 2015 2020 2021 2022 2010 | 2021
y. y.
1 Cattle One 883,9 |1100,5 | 12475 |1285,3 |1328,9 | 150,3 | 103,4
thousand
heads
From One 365 378,9 | 4075 |422,3 |434,7 |119,1 |102,9
this: thousand
of cows | heads
2 Sheep One 1563,2 2239,8 | 2304 2416 1545 | 104,9
and goats | thousand 1825,1
heads
3 Poultry | One 1663,3 5781 6235,7 | 67212 |4 107,8
thousand 2909,2 times
heads

*The table was prepared based on the data of Bukhara regional statistics department.

The data of Table 2 show that in Bukhara region in 2010-2022, especially poultry farming
grew at a very high rate. It should be noted that the Bukhara region has seen positive changes
in the development of forestry in recent years. According to data, the gross output of forestry farms
in Bukhara region in 2022 was 201.4 billion soums (101.7% increase compared to 2021). During
2017-2022, the grossly produced forest products increased by 2.6 times. It is also worth noting
that in Bukhara region, along with agriculture and forestry, the volume of fish production increased
by 3.9 times and amounted to 194.8 billion soums in 2017-2022.nAccording to our analysis, the
measures implemented in agriculture in Bukhara region during the last years are giving good
results.

IV.  Conclusion

In short, especially in the last 5 years, the agriculture, forestry and fisheries of Bukhara region
have developed at a relatively high pace, and the supply of food products to the population has
also improved. However, there are a number of opportunities and reserves to further increase gross
product production and increase production efficiency and ensure sustainable development in the
sector. In order to ensure efficient and effective use of these opportunities and reserves, it is
necessary to develop a strategy "Development of the bioeconomy sector of Bukhara region in
2025-2030". Because the region has not developed a strategic document aimed at the development
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of bioeconomy through wide use of existing opportunities. However, in Bukhara region, the
mechanism and prospective parameters of effective use of the existing opportunities to increase
the volume of biomass production and increase the level of its added value creation chain have not
been sufficiently developed. For example, promising varieties of wheat with a potential yield of
100 centners/ha and higher have been created at the present time. When such varieties are planted
in the region and the average yield of wheat reaches 100 centners, its cultivated area remains at
the level of 73423.5 ha in all economic categories in 2022, in the future, in the region, in addition
to this area: (100 centners/ha (potential)- 64.9 quintals/ha (2022 average yield of wheat by region)
= 35.1x73423.5)=2577164.85 quintals or 257.7 thousand tons of wheat can be obtained.

At this point, it should be said that in 2022, from the existing agricultural arable land in the
region, due to the testing and planting of promising varieties with high productivity, as well as the
application of intensive and innovative technologies of production, additional (compared to 2022)
20-25 There is a possibility to produce % more crop products.  Also, it is possible to produce a
large amount of animal feed, forest products and medicinal plants in the region due to the
production of animal feed based on hydroponic technology and the improvement of pastures and
deserts.

In Bukhara region, it is possible to increase the volume of production of agricultural
products by 5-8% by improving the melioration and irrigation condition of the land areas and
recultivation of the lands left from agricultural circulation. Wide implementation of the circular
economy in the system of the bioeconomy sector of Bukhara region will increase the production
range of products with a high level of added value chain from biomass through the effective use
of goods, secondary and non-standard products for production in the sector, increase the
competitiveness of products and safely dispose of waste. ensures disposal. as a result, the loss and
death of biomass will be reduced, and the income of product producers will increase, and new jobs
will be created in the bioeconomy sector of the region.

In the "Development of the bioeconomy sector of Bukhara region in 2025-2030" strategy,
which is being prepared, food insecurity and supply, ecology and biodiversity preservation in the
organization of production, by-products produced in bioeconomy sectors, preparation of biogas
and various biofuels from waste , such issues as the introduction of smart and other innovative
technologies in the field will also find their solution. The preparation and implementation of this
strategy in the province will ensure the stable development of bio-economic sectors in the future
and make a turning point in the development of the sector.
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