MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 46 (100), yactb 1

«HoBocTu o6pa3oBaHus: ucciegoBanue B XXI Beke» UroHng, 2026
GREEN ECONOMY-BASED SOLUTIONS FOR SUSTAINABLE AGRICULTURE
USING VERTICAL FARMING

Fozilov Vahobjon Akrom o’g’li
Samarkand institute of economics and service assistant-teacher of "Real economy”
department E-mail: vaxob.fozilov@mail.ru

Annotation: This article examines the connection between sustainable agriculture
and the green economy, with a particular emphasis on vertical farming techniques.
Vertical farming is an advanced agricultural approach that uses modern technology and
innovative structures to increase crop yields in limited spaces while reducing
environmental impact. The study explores various aspects of vertical farming, including its
environmental benefits, resource efficiency, and ability to overcome the challenges
associated with traditional farming methods. In addition, it discusses the economic
potential of vertical farming, such as creating job opportunities and supporting the
production of high-value crops. Overall, the article highlights the important role of vertical
farming in transforming agriculture into a more sustainable and environmentally
responsible system that encourages efficient food production.
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AHHOTaRuA: B daHHOU cmambe uccaedyemcst €8513b Mexcdy YyCmoUuvU8bIM CeNbCKUM
X035UCMBOM U 3e/eHOlU 3KOHOMUKOU C AaKYeHmoM HA MeXHO/102UU 8epMmuKa/bHO20
3emaedenus. BepmukaavHoe 3emaedenue npedcmassasiem co6oll coepemeHHblll Nodxod,
OCHOBAHHbLII ~HA NPUMEHEHUU UHHOBAYUOHHbIX MEXHOo/02ull U NpodyMaHHOU
KOHCMpYKYyuu 0451 yeeauveHuss 006seMo8 npou3sodcmea Ce/nbCKOX0351UCMBEeHHbIX
Ky/1bmyp 8 02paHU4YEHHbIX NPOCMPAHCMBAX NPU CHUMCEHUU He2amugHo20 8030elicmaus
Ha oOKpyxcanwyrw cpedy. B pabome aHaausupyromcsi OCHOBHble npeumyujecmsd
8epMUKA/NIbHO20 3eMaedenusl, 8KAHYAS IK0/102UYECKYl0 6e30nacHOCMb, payuoHa/abHOe
UCno/a1b308aHUe pecypco8 U B803MOMCHOCMb NPeodo/ieHUsl Npob.ieM, XapakmepHbuIX 015
mpaduyuoHHO20 ceabcko2o xo3siticmea. Takdxce paccmampusaromcss 3KOHOMUYeCcKue
nepcnekmuebl OAHHOU ompacau, 8 4acmHocmu co30aHue HOB8blX pabovyux mecm U
svlpawjusavue dopozocmosiyjux Kyasmyp. B yesom nodyepkueaemcs 3HAYUMOCMb
8epMmuKa/bHO20 3eMJedenusi 8 (POopMuposaHuu 60.1ee ycmolvueoll U 3K0/A02U4ecKu
6e30nacHoll cucmembl CeaAbCKO20 X035licmea, obecnevusarujeli omeemcmeeHHoe U
agpgpekmuesHoe npouzeodcmeo npodykmos nuUMaHusl.

KiroueBble cioBa: Ycmoliuugoe cesibCkoe X03s1cmeo, 8epmuka/ibHoe 3emMaedenue,
gepmuKa/ibHoe 8blpawjusaHue, MpaduyuoHHOE CesbCKOE X035LCMeon, B8bICOKOYEHHbIU
yposxcat, npeobpazosaHue CceabCK020 X03Alcmea, 3PEPeKmu8HOCMb UCNO/Ab308AHUS
pecypcos,  eo3delicmeue  Ha  OKpyxcarmuwyw  cpedy, 3e/eHasi  IKOHOMUKA,
Ce/bCKOX035cmB8eHHbll ceKmop, ceemoduodHoe ocgewjeHue, menauyd.
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INTRODUCTION

Sustainable agriculture is becoming increasingly important in the modern world,
driven by global population growth and the need to ensure food security while
addressing environmental challenges. Vertical cultivation has become a promising
solution within the framework of the green economy to solve these problems. This
article examines sustainable agriculture through vertical cultivation and its potential to
create a more environmentally friendly and economically sustainable agricultural
sector. Vertical Cultivation: A modern agricultural approach Vertical cultivation, also
called vertical farming or indoor farming, is a method in which crops are grown in
stacked layers or on vertically inclined surfaces, typically in controlled environments
such as greenhouses or urban warehouses. This approach uses advanced technologies
such as hydroponics, aeroponics, and LED lighting to optimize growing conditions. The
result is a highly efficient and resource-saving method of growing crops all year round,
regardless of external weather conditions. So what do scientists say about vertical
farming? In her May 2022 article, Victoria Masterson writes: “Vertical farming involves
growing plants indoors, which is why it is sometimes all” referred to as indoor farming.
Instead of sunlight and rain, vertical farms use LED lighting and controlled cultivation
and nutrition systems. The plants are stacked vertically in layers, so many farms look
like warehouses filled with large racks.” Let’s talk about the period of the initial
appearance of vertical farming.

Dixon Despommier first introduced the first concepts of vertical cultivation of
agricultural products in his experiments. Based on BYJU'S Exam Prep, Dixon
Despommier first introduced vertical cultivation in 1999. This article says: “The concept
of vertical farming was first proposed by Dixon Despommier in 1999. He was a
professor of public and environmental health at Columbia University. By asking his
students if it was possible to grow food on the roofs of New York skyscrapers, a concept
was created in which a 30-story vertical farm grown using hydroponics and artificial
lighting could feed about 50,000 people.” It should be said here that although the
professor's farm was not built, this idea inspired many subsequent projects.

METHODOLOGY

First of all, we use a data collection method. It is primarily based on quantitative
and qualitative data.

e Surveys: Structured surveys will be conducted among vertical farming
professionals, farmers, and consumers to collect data on the economic and
environmental aspects of vertical farming.

e Data sources: Economic indicators, yield data, and resource consumption data
will be collected from existing vertical farms.

Methodol
ethodology Content
Element

Research ObjectHSustainable agriculture within the context of the green economy

Research

, Vertical farming as a tool for sustainable agriculture
Subject
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Methodol
ethocology Content

Element
Research Analysis of the effectiveness of vertical farming for the sustainable development of the
Purpose UAE
Research 1. To study the principles of the green economy in the agricultural sector. 2. To

. evaluate the environmental and economic advantages of vertical farming. 3. To identify
Objectives A .

the possibilities for scaling the technology.

Research Literature review, comparative analysis, systems approach, case stud
Methods ’ P ySIS, 5 PP ’ y
Expected R : : : . :
Results Justification of vertical farming as a sustainable and profitable agricultural approach

1-the table. Green economy-based solutions for sustainable agriculture using

vertical farming

ANALYSIS AND RESULTS
Vertical farming offers numerous benefits, including year-round crop production,

reduced land and water use,

and potential increased yields. However, it also faces a

number of challenges and obstacles that need to be addressed for its widespread

adoption and long-term sustainability. This section discusses its advantages and

disadvantages.

‘Advantage

HDescription

Space Saving

Allows crops to be grown vertically, which is especially beneficial in
urban areas.

Efficient Water Use

Uses up to 90% less water compared to traditional farming
methods.

Reduced Environmental Pollution

Eliminates the need for pesticides and herbicides, reducing
environmental damage.

Year-Round Production

Ensures stable crop yields regardless of season or climate
conditions.

Proximity to Consumers

Reduces transportation costs and CO, emissions during product
delivery.

Automation and Technological
Integration

The use of Al, sensors, and automated systems improves process
efficiency.

Job Creation

Supports the development of new industries and increases demand
for skilled workers.

Table 2. Key Advantages
This table reflects the

of Vertical Farming
key advantages of vertical farming as an innovative

approach within the framework of sustainable agriculture. The main focus is on such
aspects as resource efficiency (space and water), minimizing negative environmental

impacts, the possibility of year-round production of products, as well as socio—

economic benefits - reducing transportation costs and creating jobs. These factors make

vertical farming a particularly relevant solution in the context of urbanization and

climate change.
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The main problems relate to the high cost of implementation, energy dependence,
as well as technological and personnel risks. In addition, vertical farms can only
efficiently produce a limited number of crops so far. The lack of a clear regulatory
framework and scaling difficulties also make it difficult for this technology to be widely
adopted. Eliminating these problems requires both technical solutions and government
support.

CONCLUSION

In the quest for a more sustainable and environmentally conscious agricultural
future, sustainable agriculture through vertical cultivation is becoming a compelling and
innovative solution in the context of the green economy.

The convergence of technological advances, resource-efficient methods, and an
increased understanding of the environmental impacts of traditional agriculture have
brought vertical farming to the forefront of agricultural innovation.

Vertical cultivation, with its myriad benefits, has the potential to redefine the way
food is produced. Its space-efficient design, year-round production capabilities, and
reduced reliance on traditional farming methods offer a vision of agriculture that is fully
consistent with the principles of sustainability. Conservation of land, reduction of water
consumption and minimization of pesticide use combine to promote a more
environmentally friendly approach to food production.

Moreover, vertical farming minimizes the distance between production and
consumption, reducing food miles and increasing local food security. This proximity
helps reduce supply chains, reduces carbon emissions associated with transportation,
and mitigates the inherent vulnerabilities of global food distribution networks. As an
industry that thrives on innovation, vertical farming also serves as a catalyst for
integrating cutting-edge technologies. Automation, artificial intelligence, and data-
driven decision-making improve crop management, resource optimization, and overall
operational efficiency.

This, in turn, contributes to economic viability and job creation in the green
economy. However, it is crucial to recognize the challenges that accompany vertical
farming, including high initial investment costs, energy consumption, and the need for
skilled labor. Removing these barriers through research, development, and
collaborative efforts by stakeholders is essential to realize the full potential of
sustainable agriculture through vertical farming. In conclusion, sustainable agriculture
through vertical farming represents a key chapter in the evolution of the green
economy.
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