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Foreword

By Hon. Ibrokhim Y. Abdurakhmonov, FTWAS, FM-CAS
Minister of Agriculture, Republic of Uzbekistan

It is with deep interest and sincere appreciation that | welcome Beyond the
White Gold: Diversification and Dominance in Modern Uzbek Agriculture.
This volume undertakes an important task: documenting the transformation of
Uzbekistan's agricultural sector during a decisive period in our national
development. The authors deserve recognition for capturing both the scale of
this change and the complexity of the journey.

For generations, Uzbekistan's agricultural identity was closely tied to cotton.
That legacy shaped our economy, our institutions, and the daily lives of
millions in rural communities. However, as this book shows, the Uzbekistan
of today is following a new course. Under the leadership of President Shavkat
Mirziyoyev, our country has embarked on a historic reform agenda to build a
more diversified, market-oriented, innovative, and sustainable agricultural
system.

The scale of this transformation should not be underestimated. We inherited
a model defined by rigid quotas, narrow specialization, and limited farmer
autonomy. Its consequences included environmental degradation, economic
inefficiency, and restricted opportunities in rural areas. Most tragically, the
Aral Sea crisis became a symbol of what happens when production is
pursued without stewardship. Reforming such a system required more than



policy adjustment; it required a fundamental rethinking of priorities,
institutions, and our relationship with the land. As our President says, "Any
challenges must be turned into opportunities by applying science, technology,
and innovations".

This transition has not been without challenges, and the authors are right to
acknowledge them. Land tenure security, the inclusion of smallholders in
modern value chains, and the effective implementation of reform at the local
level remain important priorities. However, such challenges should not be
mistaken for failure. They are the natural features of serious transformation.
Lasting reform requires time, persistence, and generational change in
practice, mindset, and institutional culture.

What matters most is the direction of change and the substance of what has
already been achieved. Since 2016, Uzbekistan has abolished the state
guota system for cotton and wheat, expanded farmers' autonomy,
accelerated horticulture growth, attracted international investment,
modernized irrigation systems, and introduced large-scale water-saving
technologies. Equally important, systemic forced labor in the cotton harvest
has been eliminated, helping restore dignity to agricultural work and
strengthening our country's standing in the international community. A huge
shift toward framing more food crops and market-oriented, export-targeted
agricultural production has occurred, as the book highlights.

Today, our agricultural sector is increasingly shaped by innovation,
knowledge, and openness. Digital technologies, space-based monitoring,
transparent financing mechanisms, crop insurance, and Agricultural
Knowledge and Innovation Centers are helping connect farmers to science,
markets, and modern management tools. At the heart of these reforms lies a
simple principle: agriculture must introduce smart tools (STEM - Science,
Technology, Engineering, Math) and serve people (HECI -Humanity, Ethics,
Creativity, Imagination). It must create opportunity, strengthen communities,
protect natural resources, and secure prosperity for future generations.



The New Uzbekistan of today bears little resemblance to that of a decade
ago. Our agriculture is more diverse, our farmers are more empowered, and
our future is more promising. | commend this book to all readers seeking to
understand this transformation, and | trust it will contribute to thoughtful
dialogue on both the progress achieved and the work that still lies ahead.

Ibrokhim Y. Abdurakhmonov, FTWAS, FM-CAS
Minister of Agriculture
Republic of Uzbekistan



Chapter 1

Introduction: The Land of White
Gold Reimagined

For centuries, the fertile valleys of what is now modern Uzbekistan have been
synonymous with a single, powerful commaodity: cotton. So integral was this
crop to the nation's identity and economy that it earned the moniker 'White
Gold' (oq oltin in Uzbek). This title, however, belies a complex and often
painful history, one that has shaped the very landscape and destiny of the
nation. To understand the agricultural powerhouse that Uzbekistan is
becoming today, we must first delve into the legacy of its white gold and the
Soviet system that both elevated and exploited it.

The story of Uzbek cotton is a long one, with cultivation dating back nearly
two millennia. However, its ascent to global prominence began in the 19th
century under Tsarist Russia, which, following the disruption of American
cotton supplies during the Civil War, turned to Central Asia as a new source
for its burgeoning textile industry. It was under the Soviet Union, though, that
cotton production was dramatically intensified. The Uzbek Soviet Socialist
Republic was tasked with becoming the primary cotton supplier for the entire
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Soviet bloc, eventually accounting for as much as 70% of its total production.
This relentless focus on a single cash crop was a hallmark of the Soviet
Union's centrally planned economy, where production quotas were rigidly
enforced, and the land was collectivized into large state-run farms known as
'kolkhozes' and 'sovkhozes'.

The Scars of a Monoculture

The Soviet pursuit of cotton self-sufficiency came at a tremendous
environmental and human cost. The insatiable thirst of the cotton plant, a
notoriously water-intensive crop, led to one of the 20th century's greatest
ecological catastrophes: the desiccation of the Aral Sea. The two mighty
rivers that fed this once-vast inland sea, the Amu Darya and Syr Darya, were
diverted to irrigate the ever-expanding cotton fields. As a result, the Aral Sea,
formerly the fourth largest lake in the world, has shrunk to a fraction of its
original size, leaving behind a toxic, salt-laden desert. The consequences
have been devastating, with the collapse of a thriving fishing industry,
increased respiratory illnesses due to dust storms, and a significant alteration
of the regional climate.

The human toll was equally severe. The Soviet system relied on forced labor,
including that of children, to meet its demanding cotton quotas. Millions of
citizens were mobilized annually for the cotton harvest, often working in harsh
conditions for little to no pay. This system of state-controlled agriculture stifled
private initiative and created a dependency on a single commaodity, leaving
the rural population vulnerable to the whims of central planners in Moscow.
The obsession with cotton also led to the neglect of other vital agricultural
sectors, such as food crops, resulting in a precarious reliance on imports for
basic foodstuffs.
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A New Dawn: Independence and the Quest for Food Security

The collapse of the Soviet Union in 1991 marked a pivotal turning point for
Uzbekistan. With newfound independence came the immense challenge of
dismantling the legacy of Soviet agricultural planning and forging a new path
toward economic self-sufficiency and, crucially, food security. The early years
of independence were characterized by a gradual transition away from the
command economy, with the state initially retaining significant control over
the cotton sector. However, the imperative to feed its own population soon
became a driving force for reform.

Recognizing the dangers of its reliance on cotton, the Uzbek government
embarked on a deliberate policy of agricultural diversification. Land once
dedicated to cotton began to be repurposed for the cultivation of wheat, fruits,
and vegetables. This shift was not merely an economic strategy but a matter
of national security. The goal was to achieve grain independence and ensure
that the Uzbek people had access to a stable and affordable food supply. The
government began to dismantle the old collective farm system, encouraging
the development of private farms and providing support for a wider range of
agricultural activities, including horticulture, viticulture, and livestock farming.

A Roadmap for the Future: Diversification and Dominance

This book, Beyond the White Gold: Diversification and Dominance in Modern
Uzbek Agriculture, will chart the course of this remarkable transformation. We
will explore how Uzbekistan has moved beyond its historical dependence on
cotton to build a vibrant and diversified agricultural sector. Our journey will
begin with a deeper examination of the Soviet legacy and the initial steps
toward reform in the post-independence era.

Subsequent chapters will delve into the key pillars of Uzbekistan's modern
agricultural landscape. We will analyze the strategies employed to achieve
food security, the rapid growth of the horticulture sector, and the nation's
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emergence as a significant exporter of fruits and vegetables. We will also
investigate the ongoing efforts to modernize agricultural practices, including
the introduction of water-saving technologies and the development of a more
sustainable approach to farming. Furthermore, we will explore the challenges
that remain, from the lingering environmental consequences of the Soviet era
to the need for continued institutional and market reforms.

Ultimately, this book will tell the story of a nation that has reimagined its
agricultural identity. It is a story of resilience, innovation, and a determined
effort to build a future where the land provides not just a single source of
wealth, but a diverse and sustainable foundation for prosperity. The era of
'‘White Gold' may have passed, but in its place, a new and more vibrant
agricultural tapestry is being woven, one that promises a more secure and
prosperous future for all Uzbeks.

11



Chapter 2

Breaking the Monoculture: The
Great Agricultural Shift

For generations, the rhythm of rural life in Uzbekistan was dictated by the
lifecycle of a single crop: cotton. This "white gold," a legacy of Soviet central
planning, dominated the nation's agricultural landscape, shaping its economy,
its environment, and the very fabric of its society. The system was rigid, a
monoculture in every sense of the word. The state dictated what to plant,
how much to plant, and the price at which it would be purchased. Farmers
were often trapped in a cycle of debt and dependency, with little autonomy
over their own land. But the winds of change, though slow to gather force,
began to blow across the fertile plains of Uzbekistan. A growing recognition
of the inherent risks and profound social costs of this singular focus began to
coalesce into a powerful impetus for reform. This chapter chronicles the
momentous shift away from cotton monoculture, a pivotal chapter in
Uzbekistan's modern economic history.



Breaking the Monoculture: The Great Agricultural Shift
The Cracks in the Cotton Monolith

The Soviet-era model of agricultural production, while effective at meeting
centrally planned targets, was a blunt instrument with little regard for
long-term sustainability or the well-being of the rural populace. The
environmental toll was staggering. The intensive irrigation required for cotton
cultivation was a primary driver of the catastrophic desiccation of the Aral
Sea, a man-made environmental disaster with far-reaching consequences.
Soil salinity and degradation became widespread, diminishing the land's
productive capacity.

Economically, the overreliance on a single commodity exposed Uzbekistan to
the volatile fluctuations of the global cotton market. Price swings could have a
significant impact on the national economy, creating instability and
undermining long-term financial planning. Furthermore, the state-controlled
system, with its artificially low procurement prices, offered little incentive for
innovation or efficiency at the farm level. Farmers, bound by production
guotas, often found it difficult to turn a profit, creating a cycle of rural poverty.

The social costs were, perhaps, the most profound. The pressure to meet
state-mandated quotas led to the widespread and systematic use of forced
labor, including that of children, during the annual cotton harvest. This
practice drew international condemnation and resulted in a global boycott of
Uzbek cotton by major brands and retailers, further isolating the nation's
agricultural sector. The human toll of this system was immense, with millions
of citizens subjected to arduous and often unpaid labor.

The Dawn of a New Agricultural Era

The initial seeds of reform were sown in the late 1980s, even before
Uzbekistan's independence, with early efforts to increase food production and
improve farm efficiency. However, the most significant and transformative
changes began to take shape in the 21st century, particularly after 2016.
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Acknowledging the unsustainability of the existing model, the Uzbek
government embarked on a series of ambitious reforms aimed at
modernizing and diversifying the agricultural sector.

A cornerstone of this new approach was the official dismantling of the state
quota system for cotton and wheat. In a landmark move in March 2020, a
presidential decree abolished the state-mandated production targets, a
system that had been in place for decades. This was a critical step towards
liberalizing the agricultural market and empowering farmers with greater
autonomy. The intention was to shift the focus from fulfilling state orders to
responding to market signals, thereby encouraging efficiency and profitability.

To further this transition, the government championed the creation of
"cotton-textile clusters." These vertically integrated private enterprises were
designed to manage the entire production chain, from cultivation and
harvesting to processing and manufacturing. By privatizing key aspects of the
cotton industry, the government aimed to reduce its direct involvement and
foster a more competitive and market-driven environment.

The Economic Case for Diversification

The economic rationale behind the pivot away from cotton monoculture was
compelling. Diversification offered a powerful strategy for mitigating risk. By
cultivating a wider range of crops, farmers could insulate themselves from the
price volatility of a single commodity. If the price of cotton were to fall, income
from other crops could provide a crucial financial buffer. This, in turn, would
contribute to greater economic stability at both the household and national
levels.

Furthermore, diversification opened the door to higher-value crops with
greater profit potential. Fruits, vegetables, and horticulture, for instance, often
command higher prices in both domestic and international markets. The
government actively encouraged this shift, recognizing that it could lead to a
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significant increase in rural incomes and export revenues. The Agri-food
Development Strategy for 2020-2030, for example, explicitly aimed to
modernize and diversify the agricultural sector, with a focus on reducing state
intervention and promoting private investment.

Early government initiatives to support this transition included providing
subsidies for new crop varieties, offering financial support for the adoption of
conservation agriculture practices, and establishing insurance schemes to
mitigate the risks associated with trying new crops. Efforts were also made to
improve market access for diversified products and to provide farmers with
the necessary training and technical support to cultivate these new crops
successfully.

The Social Harvest of Reform

The impact of these reforms on rural communities has been multifaceted and,
at times, complex. The abolition of the cotton quota system and the
subsequent reduction in forced labor have been hailed as significant victories
for human rights. The International Labour Organization reported a dramatic
decrease in the incidence of forced labor, with an estimated two million
children and half a million adults no longer subject to this practice. This has
had a profound and positive impact on the lives of millions of Uzbek citizens,
allowing children to remain in school and adults to pursue more freely chosen
economic activities.

For many farmers, the reforms have brought a newfound sense of autonomy
and economic opportunity. The freedom to choose which crops to cultivate
has allowed them to diversify their income streams and, in many cases,
increase their profitability. The shift towards higher-value crops has, for some,
led to a tangible improvement in their standard of living.

However, the transition has not been without its challenges. While the state
has officially stepped back, a legacy of top-down control persists in some
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areas, and farmers still face pressures from local authorities. The newly
established cotton-textile clusters, while intended to create a more
market-oriented system, have, in some instances, been slow to pay farmers,
creating new forms of financial precarity. Furthermore, small-scale farmers
often face difficulties in accessing the capital, technology, and market
linkages necessary to compete effectively in a newly liberalized environment.
Land tenure security also remains a concern for many, hindering long-term
investment in their farms.

As Uzbekistan continues to navigate this complex transition, it is clear that
the break from cotton monoculture represents a fundamental and irreversible
shift in the nation's agricultural landscape. The path towards a truly
diversified and market-driven sector is an ongoing process, one that requires
a continued commitment to reform and a focus on ensuring that the benefits
of this new era are shared equitably among all members of the rural
community. The story of this great agricultural shift is far from over, and its
next chapter will be written in the fields and farmhouses of a nation redefining
its relationship with the land.

16



Chapter 3

The Rise of Horticulture: From
Apples to Asparagus

For generations, the narrative of Uzbek agriculture was spun from a single,
dominant thread: cotton. This "white gold" dictated the rhythms of rural life,
shaped the national economy, and left an indelible mark on the landscape.
But to focus solely on this legacy is to miss a vibrant and far more colorful
story that has been unfolding in the nation's fields and orchards. A quiet
revolution has been taking place, one that smells of sun-ripened apricots and
freshly harvested tomatoes. This is the story of Uzbekistan's burgeoning
horticulture sector, a dynamic force for economic diversification and a
testament to the country's immense agricultural potential. The shift away from
a cotton-centric model is not merely a change in crops; it represents a
fundamental rethinking of Uzbekistan's agricultural identity. It is a transition
driven by a confluence of factors: a changing global market, a growing
awareness of the environmental costs of cotton monoculture, and a strategic
governmental push towards higher-value agricultural products. The rise of
horticulture is, in many ways, a return to the country's agricultural roots, a
rediscovery of the bounty that has long flourished in its fertile valleys and
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sun-drenched plains.
The Natural Advantage: A Land Blessed by Sun and Soil

Uzbekistan's suitability for horticulture is not a recent discovery. For
centuries, the oases of the Silk Road were famed for their luscious melons
and succulent grapes. What is new, however, is the scale and ambition of
modern horticultural endeavors. The country's geography and climate provide
a formidable natural advantage. Much of the nation is characterized by a
sharply continental climate, with hot, dry summers and cool winters. This
abundance of sunshine, coupled with long, frost-free periods in many
regions, creates ideal conditions for a wide variety of fruits and vegetables to
thrive. The fertile river valleys of the Amu Darya and Syr Darya, in particular,
serve as the agricultural heartland, where rich alluvial soils provide a fertile
bed for cultivation. While the arid climate necessitates a heavy reliance on
irrigation, a factor that presents its own set of challenges, it also helps to limit
the prevalence of certain pests and diseases that plague more humid
regions. This unique combination of factors allows for double, and in some
southern regions, even triple harvesting of certain vegetable crops within a
single year.

However, it would be a mistake to paint a picture of effortless abundance.
Water scarcity is a persistent and growing concern, exacerbated by the
impacts of climate change. The legacy of Soviet-era water management
practices has also contributed to issues of soil salinization, a challenge that
modern farmers must now contend with. Yet, it is precisely these challenges
that are spurring innovation, driving the adoption of water-saving
technologies and more sustainable farming practices. The Uzbek
government, recognizing the critical importance of water conservation, has
been actively promoting the use of drip irrigation and other efficient water
management systems. It is a landscape of both immense potential and
significant challenges, a reality that is shaping the trajectory of the country's
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horticultural development.

A Cornucopia of Crops: From Ancient Favorites to New
Contenders

The diversity of Uzbekistan's horticultural output is truly remarkable. In 2023,
the country produced approximately 20 million tons of fruits and vegetables, a
testament to the sector's growing productivity. The range of crops cultivated
is extensive, catering to both domestic consumption and a growing
international demand. Among the most significant fruit crops are apricots,
cherries, grapes, and apples, many of which have been cultivated in the
region for centuries. In fact, smallholder farmers, or dehgans, are responsible
for a significant portion of this output, cultivating a wide array of produce on
relatively small plots of land. The country's melons, particularly the famed
Uzbek muskmelons, are renowned for their exceptional sweetness and
aroma, and are a significant export commodity. In 2024, Uzbekistan
celebrated a record-breaking melon and gourd harvest, exceeding 1. million
tons.

Vegetable production is equally diverse and robust. Tomatoes, cucumbers,
onions, and carrots are among the leading vegetable crops, with a significant
portion of the tomato and cucumber harvest being processed into canned
goods for export. The development of modern greenhouse facilities has
played a crucial role in extending the growing season for these and other
vegetables, ensuring a year-round supply for both domestic and international
markets. The export of frozen fruits and vegetables is also a rapidly
expanding sub-sector, offering new opportunities for value addition and
market access. While traditional crops continue to form the backbone of the
horticultural sector, there is also a growing interest in cultivating new and
niche products. Asparagus, for instance, represents a relatively new but
promising addition to Uzbekistan's horticultural portfolio, driven by demand
from European markets.

19
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Cultivating Success: Case Studies in Innovation and Enterprise

The growth of Uzbekistan's horticulture sector is not just a story of favorable
climates and government policies; it is a story of human ingenuity and
entrepreneurial spirit. Across the country, individual farmers and
agribusinesses are embracing innovation, adopting new technologies, and
forging new paths to market. One striking example is the Khuzhamov family
in Andijan, who have transformed a small rose-growing operation into a
thriving international business. Starting with just a few varieties, they now
cultivate over 500 types of roses on their 10-hectare farm, exporting
seedlings to several neighboring countries. Their success is a testament to
their willingness to experiment with new techniques, such as using wild rose
rootstocks to enhance the resilience of their plants.

In the realm of greenhouse technology, companies like J. Huete International
and Premium Agro are at the forefront of innovation, designing and
constructing state-of-the-art facilities that maximize yields while minimizing
environmental impact. These modern greenhouses often feature advanced
climate control systems, hydroponic irrigation, and even the use of beneficial
insects for pest management. The impact of such technologies can be
transformative. One farmer, Odina Sattorova, saw her tomato yield increase
from 120 kilograms to 400 kilograms per week after adopting new "smart"
farming techniques, including a drip irrigation system. These individual stories
of success, repeated across the country, are the building blocks of a more
dynamic and resilient agricultural sector.

From the Farm Gate to the Global Market: Forging Value Chains

The journey of a sun-ripened Uzbek apricot from a rural orchard to a
European supermarket shelf is a complex one, involving a long and intricate
value chain. The development of these value chains, from farm to
international market, has been a key focus of both governmental and
international development efforts. Historically, a lack of adequate post-harvest
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infrastructure, including cold storage and processing facilities, has been a
major impediment to the growth of horticultural exports. However, significant
investments are now being made to address these bottlenecks. The
government has set ambitious targets to expand refrigerator warehousing
capacity and increase fruit and vegetable processing capabilities.

International partnerships are also playing a crucial role in this process.
Organizations like the World Bank and the Asian Development Bank have
provided substantial financing to support the development of the horticulture
value chain, enabling farmers and agribusinesses to invest in modern
equipment and facilities. The United States Agency for International
Development (USAID) has also been active in supporting private sector-led
growth in the agricultural sector, focusing on areas such as post-harvest
processing and market linkages. These efforts are bearing fruit, quite literally.
In the first seven months of 2025, Uzbekistan exported 1. million tons of fruits
and vegetables, generating over $1 billion in revenue. The country's primary
export markets for horticultural products include Russia, Pakistan, and
Kazakhstan, with a growing interest in expanding into European and East
Asian markets.

As Uzbekistan continues to move beyond its legacy of "white gold," the
vibrant hues of its burgeoning horticulture sector offer a compelling vision of a
more diversified and prosperous agricultural future. The road ahead is not
without its challenges, from water scarcity to the complexities of international
trade. Yet, the foundations have been laid, the seeds of innovation have been
sown, and the harvest, it seems, is only just beginning. The story of
Uzbekistan's agricultural transformation is far from over, but one thing is
clear: the future of Uzbek agriculture is looking increasingly colorful.
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Chapter 4

The Livestock Revolution: More
Than Just Meat and Milk

For generations, the narrative of Uzbek agriculture was spun from the fine
threads of cotton, the nation's "white gold." It was a story of vast, thirsty fields
and a centrally planned economy that prioritized fiber over food. But as we
peel back the layers of this modernizing nation, a new, more dynamic story
emerges--one written not in the furrows of cotton fields, but in the hoof prints
of cattle, the bleating of sheep, and the clucking of poultry. This is the story of
Uzbekistan's livestock revolution, a profound shift that is reshaping rural
economies, redefining food security, and contributing significantly to the
nation's agricultural gross domestic product (GDP).

It's a transformation that is, perhaps, less visually dramatic than the sprawling
cotton plantations of the past, but its impact is arguably more foundational to
the well-being of the Uzbek people. This chapter delves into this quiet but
powerful revolution, exploring the growth in animal husbandry, the
governmental scaffolding supporting it, and the persistent challenges that
farmers, especially the small-scale 'dehkan' households, continue to
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navigate.
The New Backbone of a Diversifying Agriculture

The livestock sector has become an undeniable pillar of Uzbekistan's
economy. It now accounts for a remarkable 13% of the national GDP and
constitutes roughly half of the total agricultural GDP. This is a sector that
directly employs about 27% of all agricultural workers and provides between
45% and 67% of the income for rural households, acting as a crucial social
safety net and a vehicle for poverty reduction. Where cotton once reigned
supreme, a more balanced and resilient agricultural system is taking root,
with livestock at its very core.

The numbers tell a compelling story of growth. Since the turn of the
millennium, the production of cattle and sheep has surged dramatically. By
October 2025, the total number of cattle reached nearly 14. million heads,
with sheep and goats numbering over 24. million. This expansion is not
merely about increasing herd sizes; it's about meeting the growing domestic
demand for meat, milk, and eggs, products that are central to improving
national nutrition and food security. In the first nine months of 2025 alone,
Uzbekistan produced over 2. million tons of meat (live weight) and 9 million
tons of milk.

This growth is diversified across various sub-sectors. While cattle farming,
particularly for meat and dairy, represents the largest share of the livestock
value-added at over 75%, the poultry and dairy value chains are among the
fastest-growing and modernizing segments. From 2023 to 2024, the
government projected an increase in poultry production from 700,000 to
800,000 tons and egg production from 8. billion to 10 billion units. This
reflects a concerted effort to create a multi-faceted livestock industry that is
less vulnerable to shocks in any single area.
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Government as the Catalyst: Programs and Support

This livestock revolution is not a spontaneous occurrence. It is being actively
nurtured and guided by a government that recognizes the sector's immense
potential. A suite of programs, subsidies, and strategic initiatives has been
rolled out to stimulate growth, improve productivity, and support the farmers
who are the engine of this transformation. The "Agricultural Development
Strategy of the Republic of Uzbekistan for 2020-2030" explicitly highlights the
need to improve animal breeding, genetics, and feeding to boost the
economic development of the agri-food business.

A cornerstone of this support system is financial incentives. The government
has implemented various subsidy programs to make it easier for farmers to
enhance the quality of their herds. For instance, a program running until the
end of 2025 provides subsidies of 2 million soums per head of breeding cattle
and 400,000 soums per head of breeding sheep and goats imported from
other countries. Recognizing the long-term need for such support, the
procedure for providing these subsidies for imported pedigree cattle, sheep,
and goats has been extended until December 31, 2030. In a significant
recent announcement, President Shavkat Mirziyoyev outlined plans to import
an additional 100,000 head of cattle and 200,000 sheep and goats in 2026 to
further bolster the national herd.

Beyond direct subsidies, the government is leveraging international
partnerships and providing access to affordable credit. The World Bank, for
instance, approved a $240 million project to help build a more productive,
competitive, and climate-resilient livestock sector. This funding, along with
capital from other international bodies like the International Fund for
Agricultural Development, the Japan International Cooperation Agency
(JICA), and the Asian Development Bank, is being channeled into loans for
farmers at favorable interest rates, often with extended grace periods. These
financial mechanisms are critical for enabling farmers to invest in modern
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equipment, better infrastructure, and higher-quality animal breeds.

Tax incentives and regulatory streamlining further sweeten the pot. Poultry
enterprises, for example, will be exempt from land tax for five years, and
farmers producing poultry, milk, and eggs are eligible for a 50% discount on
VAT payments through April 2028. Additionally, procedures for obtaining
veterinary permits are being simplified, and farmers are being given more
flexible options for leasing land for fodder crops.

Overcoming Hurdles: Challenges and Innovations

Despite the impressive growth and robust government support, the path of
Uzbekistan's livestock revolution is not without its obstacles. One of the most
significant challenges is the persistent issue of low productivity. Average milk
yields in Uzbekistan, for example, lag considerably behind those of
neighboring countries and global leaders. This productivity gap is a complex
problem rooted in several interconnected factors.

A critical constraint is the inadequate supply of high-quality animal feed. For
decades, agricultural land was overwhelmingly dedicated to cotton and
wheat, severely limiting the area available for fodder cultivation. While
land-use policies are changing, the legacy of this system remains. The area
dedicated to feed crops has shrunk even as the cattle population has grown,
creating a significant deficit. As a result, many farmers rely on low-quality
feed, such as untreated crop residues and overgrazed communal pastures,
which directly impacts animal health and output. This has led to a heavy
dependence on imported feed to bridge the gap.

Furthermore, access to modern veterinary services, advanced breeding
techniques like artificial insemination, and general expertise in animal
husbandry remains limited for many small-scale farmers. There's a
recognized need for a better-trained and more widely deployed network of
extension agents and livestock specialists who can bring knowledge of best
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practices directly to the farm gate.

Innovation is key to surmounting these challenges. The government and its
international partners are focusing on promoting climate-smart and efficient
technologies. This includes everything from automated feeding and milking
systems, which have been shown to increase productivity by 20%, to the
introduction of modern cooling canopies to mitigate the effects of climate
change on livestock. There is also a push towards establishing a stronger
domestic fodder base, improving seed production for forage crops, and
introducing more rational breeding and grazing methods. Groups like the
Innovation Group, led by the Association of Agrarian Women of Uzbekistan,
are collaborating with research institutes and universities to pilot innovations
directly with farming households, such as testing new fodder types and
implementing modern home-based milk processing facilities.

The Mighty 'Dehkans': Small-Scale Farms, Massive Impact

No discussion of Uzbekistan's livestock sector would be complete without a
deep appreciation for the role of 'dehkan’ farms. These small, often family-run
operations are the bedrock of the industry. Despite their typically small
landholdings--often just a fraction of a hectare--dehkan households are the
primary producers of livestock products in the country. Astonishingly, they
produce over 90% of the nation's meat and milk. They own the vast majority
of the country's cattle, sheep, and goats.

This outsized contribution makes the dehkan farmer a central figure in the
nation's food security and rural economy. The welfare of these nearly 5
million smallholder farming families is directly tied to the productivity of the
animals they keep. However, these are the very farmers who face the most
significant hurdles. Their limited land area makes it nearly impossible to
cultivate sufficient fodder, forcing them to rely on communal pastures and
purchased feed. Their small scale also means they often have the weakest
access to finance, modern technology, and formal markets.
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The productivity gap is most pronounced at this level. A dehkan's cow might
produce an average of just 3 liters of milk per day, compared to 8 liters for a
commercial farmer or 20 liters for a large-scale agribusiness. Closing this gap
is, therefore, one of the most critical objectives for the sector's future.
Empowering dehkan farmers with better access to high-quality feed,
affordable credit, veterinary services, and technical training is not just a
matter of improving efficiency; it is a direct investment in the livelihoods of
millions and the food security of the entire nation. Projects that specifically
earmark funds for small farmers, such as the AFD-backed initiative
dedicating EUR24 million to a credit line for dehkans, are vital steps in this
direction.

As we look ahead, the continued success of Uzbekistan's livestock revolution
will hinge on integrating these smallholders more effectively into modern,
resilient value chains. It's a journey that moves beyond simply increasing the
guantity of meat and milk to enhancing the quality of life and the economic
stability of the rural families who have stepped up to feed a nation. The shift
from white gold to a diverse and thriving livestock sector is more than an
economic transition; it is the very picture of a nation building a more
sustainable and food-secure future, one animal, and one family, at a time.
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Chapter 5

Cotton Renewed: The Last Five
Years of Success in Intensified
Agriculture

There are moments in the life of a nation when an old symbol does not
disappear, but changes its meaning. In Uzbekistan, cotton has long stood as
such a symbol: once the emblem of a commanding system, now increasingly
the measure of how successfully that system can be transformed. The story
of recent years is not the return of the old "white gold," but the disciplined
renewal of a crop that is being asked to produce more, consume less, and
serve a broader national purpose.

For much of Uzbekistan's modern history, cotton was more than a crop. It
was a structure of economic organization, a rhythm of rural life, and a
defining feature of the country's relationship with land and water. Its demands
shaped entire regions. The logic of the old system was expansive: more
hectares, more irrigation, more output, and little space for alternative
priorities. As this book has shown, one of the central ambitions of agricultural
reform was to move beyond that inheritance without losing the productive
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strengths embedded within it.

The last five years have marked a decisive new phase in that journey. What
has emerged is not the retreat of cotton from the national landscape, but its
reconfiguration. Uzbekistan has shown that cotton can remain strategically
important while no longer occupying the same historical place in the
agricultural order. It is becoming less a crop of territorial domination and more
a crop of technical precision, selective intensification, and measured
economic value.

The evidence of this change is striking. Between 2021 and 2025, the national
cotton area declined from 1,031,266 hectares to 875,615 hectares. However,
over the same period, total production rose to 3. million tons, while average
yield increased from 3. to 4. tons per hectare. These numbers tell a larger
story than productivity alone. They indicate that cotton is no longer sustained
primarily through large-scale cultivation. It is increasingly being sustained
through knowledge, technology, management, and the disciplined use of
limited resources.

This transformation represents the practical meaning of sustainable
intensification. In earlier decades, growth in cotton production was often
linked to larger land commitments and greater ecological strain. Under the
newer model, higher yields are pursued through improved cultivars, more
efficient agronomy, and better integration of field practices and policy support.
The significance of this shift extends well beyond cotton itself. In a country
where land and water are precious, producing more on less area creates
space for food crops, horticulture, and other sectors essential to long-term
agricultural resilience.

Several developments have contributed to this change. The first has been the
rapid adoption of improved cultivars. The commercial scaling of domestically
developed RNAI- and marker-assisted selection-derived materials beginning
in 2021, followed by the introduction of Bt and herbicide-tolerant cotton from
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2024, created a new technological foundation for the sector. By 2025,
advanced technologies accounted for roughly 38. percent of the national
cotton area. These were not simply new varieties added to an old system.
They were part of a wider change in how productivity itself was pursued.

Equally important was the modernization of agronomic practice. Cotton's
recent gains were supported by intensive planting systems, improved
fertilization, fertigation, drip irrigation, and more coordinated management.
What distinguishes this recent period is not the presence of a single
breakthrough, but the convergence of multiple changes that began to
reinforce one another. Better genetics, better water management, better input
use, and better policy alignment combined to create the conditions for
measurable gains in both output and efficiency.

This is why the recent success of cotton should be understood as a system
transformation rather than a narrow technological event. Cotton has become
more productive because the wider architecture around it has changed.
Reform has connected field-level practice to national priorities, and
agronomic improvement to broader questions of land use and food security.
In that sense, cotton intensification has not obstructed diversification. It has
helped make diversification more feasible by reducing the pressure to
maintain an extensive cultivated area.

There is also a symbolic importance to this shift. For many years, cotton
served as the most visible reminder of a rigid, extractive agricultural order.
Today, it is being reinterpreted within a different national narrative. It remains
important, but no longer as the singular master crop around which all other
priorities must revolve. Its new value lies in its ability to coexist with
diversification, support rural income, and justify itself through efficiency rather
than command.

That is what makes the last five years so consequential. They suggest that
Uzbekistan has moved beyond the first phase of agricultural reform, which
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was defined largely by escape from monoculture, and entered a second
phase defined by selective renewal. In this phase, the question is no longer
only how to leave old systems behind. It is about transforming their most
powerful legacies into assets suited to a more resilient future.

Cotton, once the emblem of excess, is now becoming a test of balance. It is
being asked to prove that productivity need not come at the cost of
adaptability, that national value need not require territorial overreach, and that
even a historically burdened crop can be remade under a different set of
principles. That achievement is still unfolding. But the lesson is already clear:
the future of Uzbek cotton will not be secured by repeating the past. It will be
secured by mastering the discipline of producing more with less, and by
ensuring that what was once a symbol of dependency becomes instead a
symbol of reform made real.
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Chapter 6

The Architects of Change: The
Ministry of Agriculture's Master
Plan

No single entity has been more central to the seismic shifts occurring in
Uzbekistan's fields and orchards than the Ministry of Agriculture. It has
evolved from a body overseeing a centrally planned system to the primary
architect of a market-oriented, modern agricultural sector. This chapter will
explore the Ministry's pivotal role in this transformation, dissecting its core
strategies, policies, and the tangible programs designed to usher in an era of
modernization, sustainability, and heightened competitiveness.
Understanding the Ministry's master plan is, in essence, to understand the
blueprint for Uzbekistan's agricultural future.

The Ministry's Mandate and Structure

The Ministry of Agriculture of the Republic of Uzbekistan is the principal
government body tasked with the development and regulation of agricultural
policy. Its responsibilities are broad, encompassing everything from ensuring
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national food security to promoting the export of Uzbek agricultural products
on the global stage. The Ministry's mandate has expanded significantly in
recent years, moving beyond its historical focus on cotton and wheat to
embrace the full spectrum of agricultural production.

At its core, the Ministry is responsible for policy development, the introduction
of modern and intensive agro-technologies, and the coordination of state
bodies and other organizations within the food and agriculture sector. Key
departments and agencies under its umbrella include those focused on plant
guarantine and protection, agrochemical analysis, and the development of
the agro-industrial complex. This structure allows the Ministry to address the
multifaceted challenges of agricultural development, from the scientific to the
economic.

The 'Strategy for the Development of Agriculture of the Republic of
Uzbekistan for 2020-2030'

The cornerstone of the Ministry's current endeavors is the 'Strategy for the
Development of Agriculture of the Republic of Uzbekistan for 2020-2030'.
Adopted by Presidential Decree in October 2019, this ambitious ten-year plan
provides a comprehensive roadmap for the sector's transformation. The
overarching vision is to create a competitive, market-based, and
export-oriented agri-food sector that not only boosts farm incomes and
creates jobs but also ensures food security and the sustainable use of natural
resources.

The Strategy is built upon nine priority pillars, each addressing a critical
aspect of agricultural reform. These include:

Ensuring Food Security: A primary goal is to guarantee that all households
have access to safe, nutritious, and affordable food. This involves improving
food distribution to vulnerable populations and gradually moving away from
state-regulated prices for agri-food products.
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Creating a Favorable Agribusiness Environment: The strategy aims to foster
value chains and introduce market principles for the purchase and sale of
agricultural goods. This includes promoting the development of cooperatives
and other associations to better integrate producers into modern value
chains.

Reducing State Involvement and Attracting Investment: A key tenet of the
reform is to lessen the state's role in the agricultural sector, thereby
increasing its attractiveness to private investors.

Rational Use of Natural Resources and Environmental Protection:
Recognizing the challenges of climate change and water scarcity, the
strategy emphasizes the need for sustainable practices. This includes the
promotion of water-saving technologies and the protection of agricultural
lands.

Development of Modern Public Administration Systems: This involves
improving the efficiency and transparency of the Ministry and its associated
bodies.

Diversification of State Expenditures: The plan calls for a shift in public
spending towards programs that increase labor productivity and product
quality.

Development of Research, Education, and Advisory Services: The strategy
underscores the importance of integrating science and education with
agricultural production.

Development of Rural Areas: The plan recognizes that a thriving agricultural
sector is intrinsically linked to the well-being of rural communities.
Development of a Transparent System of Sector Statistics: To enable
effective planning and monitoring, the strategy calls for the creation of a
reliable system for collecting and analyzing agricultural data using digital
technologies.
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Cultivating Progress: Key Initiatives and Programs

Flowing from the 2020-2030 Strategy are a multitude of initiatives and
programs designed to translate its ambitious goals into tangible outcomes.
These efforts are multifaceted, addressing the needs of farmers from
financial support to technical training.

Research and Innovation

The Ministry has placed a strong emphasis on fostering research and
innovation to improve agricultural techniques, crop yields, and pest
management. This includes supporting research institutes in fields like seed
production and horticulture and promoting the adoption of smart farming
techniques. The introduction of digital technologies, such as drones for
monitoring and automated irrigation systems, is a key component of this push
towards a more efficient and resilient agricultural sector. The National Center
for Knowledge and Innovation in Agriculture, along with its regional
Agro-Service Centers, was established to bridge the gap between scientific
advancements and on-the-ground practices.

Financial Support for Farmers

Recognizing that access to capital is a significant hurdle for many farmers,
the Ministry oversees a range of financial assistance programs. This includes
providing subsidized credit, matching grants, and other forms of direct
financial support to farms of all sizes. In recent years, a significant amount of
funding has been allocated to support cotton and grain farming, the
procurement of agricultural machinery, and the adoption of water-saving
technologies. A new digitized system, the Agrosubsidiya information system,
has been introduced to streamline the process of applying for and receiving
subsidies, aiming to reduce bureaucracy and increase transparency.
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Farmer Training and Extension Services

The Ministry is actively involved in organizing training programs to equip
farmers with the skills needed for modern agricultural practices. This is often
done in collaboration with international partners like the United Nations
Development Programme (UNDP) and the European Union. These programs
focus on a variety of topics, including water-saving techniques, soil fertility
improvement, and sustainable pasture management. The development of
robust extension services is a key priority, with the goal of providing farmers
with timely and effective support to improve crop, land, and water
management.

Guardians of Quality: Food Safety and Control

As Uzbekistan aims to increase its presence in international markets,
ensuring the safety and quality of its agricultural products has become
paramount. The Ministry of Agriculture plays a crucial role in modernizing the
country's food safety and quality control systems to meet international
standards. This involves bringing the national legal framework for sanitary
and phytosanitary controls in line with the requirements of the World Trade
Organization and target export markets.

The Ministry, in collaboration with other state bodies, regulates plant
protection, veterinary issues, and the certification of food products. The
Agency for Plant Quarantine and Protection, under the Ministry's purview, is
responsible for controlling the use of pesticides and ensuring they do not
have a negative impact on human health or the environment. By
strengthening its food control systems, Uzbekistan not only protects domestic
consumers but also enhances the competitiveness of its agricultural exports.

The Ministry of Agriculture's master plan is a testament to Uzbekistan's
commitment to transforming its agricultural sector. It is a comprehensive and
forward-looking strategy that addresses the multifaceted challenges and
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opportunities of the 21st century. While the road ahead will undoubtedly have
its share of obstacles, the blueprint for a more prosperous, sustainable, and
competitive agricultural future has been firmly established. The successful

implementation of this plan will be the ultimate measure of the architects of
change.
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Chapter 7

From Tashkent to the World:
Conquering Export Markets

Not so long ago, the story of Uzbek agriculture on the world stage was
written almost exclusively in the fluffy white fibers of cotton. This was the
"white gold," the monoculture that defined a nation's agricultural output for
decades. Today, a new story is unfolding. Walk through a wholesale market in
Moscow, a supermarket in Karachi, or increasingly, a specialty store in the
European Union, and you might find ruby-red cherries, fragrant melons, or
sun-dried apricots that began their journey in the fertile valleys of Uzbekistan.
This chapter charts that journey, exploring the dramatic pivot from a
state-controlled system to a dynamic, export-oriented sector. It's a transition
that is reshaping not only Uzbekistan's agricultural landscape but also its very
identity on the global economic map.

The New Harvest: A Diversified Export Basket

The most visible sign of this transformation is the sheer variety of products
leaving Uzbekistan's borders. While cotton remains a significant crop, its
dominance has been intentionally curtailed to make way for higher-value



From Tashkent to the World: Conquering Export Markets
horticultural products. The government's strategic shift away from quotas and
price controls in the early 2020s unlocked the immense potential of fruit and
vegetable cultivation, a sector far more suited to the country's diverse
microclimates and rich farming traditions.

In 2024, Uzbekistan exported over 2 million tons of fruits and vegetables,
valued at approximately $1. billion. This represents a significant and growing
portion of the nation's export earnings. The stars of this burgeoning export
portfolio are products that have long been cherished locally but are now
finding international acclaim. Sweet cherries and apricots, for which
Uzbekistan is a top global producer, are in high demand. Similarly, its melons
and grapes are prized for their exceptional flavor. Beyond fresh produce, the
list of key exports includes dried grapes (raisins), onions, cabbage, tomatoes,
and mung beans. This diversification is not just a matter of planting different
crops; it represents a fundamental change in economic strategy, moving up
the value chain from bulk commodity to quality food products.

Mapping the Markets: Where Does the Harvest Go?

So, where is this bounty heading? Historically and geographically, Russia and
its neighbors in the Commonwealth of Independent States (CIS) have been
the primary destinations for Uzbek produce. In 2024, Russia was the single
largest importer, accounting for a substantial portion of fruit and vegetable
exports, followed by Kazakhstan. These traditional markets remain vital due
to established trade routes, cultural ties, and consumer familiarity with Uzbek
products.

However, the map of Uzbekistan's export destinations is being redrawn. A
concerted effort to diversify its trade partners has yielded significant results.
Pakistan has emerged as a major market, particularly for products like onions
and other vegetables. China, with its vast and growing consumer base, is
also becoming an increasingly important partner. In the first quarter of 2024
alone, China accounted for over 9% of Uzbekistan's fruit and vegetable
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exports. To facilitate this, dozens of Uzbek enterprises have been added to a
special register for exporting to the People's Republic of China, a testament
to strengthening bilateral trade relations. The government is actively pursuing
new markets as well, with recent inroads made in countries as diverse as
Australia, Singapore, and Colombia, bringing the total number of importing
countries to 85.

Paving the Way: Trade Agreements and Strategic Partnerships

This expansion into new markets is not happening by accident. It is the result
of a deliberate and proactive foreign trade policy. Uzbekistan has actively
pursued bilateral and multilateral trade agreements to lower tariffs and ease
market access for its agricultural goods. The country has signed trade
agreements providing most-favored-nation treatment with nearly 50 countries
and holds free trade agreements with ten CIS nations.

A particularly crucial development has been the deepening of ties with the
European Union. In 2021, Uzbekistan was granted beneficiary status under
the EU's Generalised Scheme of Preferences Plus (GSP+). This was a
landmark achievement. The GSP+ program eliminates tariffs on more than
6,200 product lines, including a wide range of agricultural goods, for countries
that ratify and implement key international conventions on human and labor
rights, environmental protection, and good governance. Since gaining GSP+
status, Uzbekistan's exports to the EU have surged, and hundreds of
agri-food enterprises have sought the certifications needed to enter this
lucrative, albeit demanding, market.

Beyond the EU, Uzbekistan has inked preferential trade agreements with
Turkey, Pakistan, and Iran, focusing heavily on agricultural products. New
agreements are constantly being negotiated, such as recent memorandums
with Serbian companies to develop horticulture and seed production, and
with Mongolia to significantly increase fruit and vegetable shipments. These
partnerships often go beyond simple trade, involving knowledge exchange
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and technical cooperation to improve the entire agricultural value chain.

The Quality Conundrum: Meeting Global Standards

For all the progress in securing market access, perhaps the most significant
long-term challenge lies not in trade policy, but in the fields and packing
houses of Uzbekistan itself. Gaining entry to premium markets in Europe,
Asia, and beyond is contingent on meeting a complex web of international
quality standards and phytosanitary (SPS) requirements. These are
non-negotiable rules designed to protect plant, animal, and human health
from pests and diseases and to ensure food safety.

For an Uzbek farmer hoping to sell pomegranates in China or dried dates in
the EU, this means a meticulous, documented approach to every stage of
production. Importing countries have strict regulations regarding pesticide
residues, pest contamination, and overall food hygiene. For example, to
export pomegranates to China, orchards must be registered and monitored,
with specific protocols for pest management and pre-export inspections, all
documented in a phytosanitary certificate. Failure to comply can result in an
entire shipment being rejected, a financially devastating outcome for any
exporter.

To bridge this gap, Uzbekistan is heavily focused on adopting international
certification standards, with GlobalG.A.P. (Good Agricultural Practice) being a
primary target. GlobalG.A.P. is an internationally recognized set of farm
standards that assures food safety, traceability, and sustainability. Achieving
this certification is a key that unlocks access to major international retailers.
Recognizing its importance, the government and international partners like
the UNDP have supported the establishment of local certification bodies and
training programs to help farmers and cooperatives navigate the rigorous
audit process. Concurrently, significant investment is being directed toward
modernizing laboratory infrastructure to ensure local testing and certification
capabilities meet international benchmarks.
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The journey from Tashkent to the world is as much about logistics and quality
control as it is about growing quality produce. The high costs of
transportation, storage, processing, and packaging remain significant

hurdles. Being a landlocked country presents inherent logistical challenges,
making efficient cold chain management and transport infrastructure
paramount for preserving the quality of perishable goods on their long journey
to market.

As Uzbekistan continues to carve out its place as a dominant force in global
horticulture, its success will depend on the continued alignment of its
production standards with the expectations of the world's most discerning
consumers. The seeds of diversification have been sown and are bearing
fruit. The next chapter in this remarkable story will be determined by how well
the nation can cultivate the systems, standards, and partnerships necessary
to ensure its harvest consistently reaches the global table.
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Chapter 8

The Digital Harvest: Technology
and Innovation in the Field

For generations, the rhythm of Uzbek agriculture was dictated by the sun, the
seasons, and the flow of water through ancient canals. The farmer's tools
were often simple, their knowledge passed down through hands-on
experience, a deep, almost instinctual understanding of the land. But a new
rhythm is emerging, one composed of the hum of drones, the precise click of
automated irrigation, and the silent processing of data. This is the digital
harvest, a technological revolution that is reshaping the fields and farms of
Uzbekistan, moving beyond the legacy of "white gold" to a more diversified
and, perhaps, more dominant future.

This transformation is not merely about replacing old tools with hew gadgets.
It represents a fundamental shift in the agricultural mindset, from reactive to
proactive, from intuition-based to data-driven. The challenges confronting
Uzbek agriculture are significant--water scarcity, land degradation, and the
pressures of a growing population demanding food security. In the face of
these hurdles, technology is no longer a luxury; it is a critical instrument for
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survival and prosperity.
The Rise of 'Smart Farming’

The concept of 'Smart Farming' or 'precision agriculture' lies at the heart of
this new era. It is the idea that by using modern information and
communication technologies, farmers can increase the quality and quantity of
their products while using resources more efficiently. In Uzbekistan, this is
taking many forms. Satellite imagery, once the domain of spies and
meteorologists, is now used to monitor vast tracts of farmland, revealing
discrepancies in crop reporting and helping to ensure that state loans for
farming are used as intended.

At a more granular level, the Internet of Things (I0T) is making its presence
felt. In greenhouses across the Fergana Valley, for instance, farmers are now
using internet-connected sensors to monitor and control temperature,
humidity, light, and soil moisture from their mobile phones. This allows for a
level of precision that was previously unimaginable, leading to significant
reductions in water and fertilizer use. One farmer, Shaodatkhon Oripova,
noted that while her neighbors suffered significant losses during a recent
summer of extreme heat, her sensor-equipped greenhouse maintained its
production levels. International collaborations, such as the Food and
Agriculture Organization's (FAO) "Smart Farming for the Future Generation"
project, have been instrumental in bringing these affordable and effective
technologies to small and medium-scale farmers. The project has
demonstrated remarkable success, with some farmers seeing yield increases
of 90 to 140 percent for crops like tomatoes and sweet peppers.

Eyes in the Sky: Drones and Data

Perhaps the most visible symbol of this technological shift is the agricultural
drone. Unmanned aerial vehicles (UAVS) are increasingly soaring over Uzbek
fields, performing a variety of tasks that were once labor-intensive and
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time-consuming. Equipped with multispectral and thermal cameras, these
drones can collect detailed data on crop health, identify areas of water stress,
and detect pest or disease outbreaks with up to 95% accuracy. This allows
for the targeted application of pesticides and fertilizers, a practice that can
reduce their use by 30% and cut costs for farmers by as much as 40%.

The government has been actively promoting the use of drones. The Ministry
of Agriculture has established a drone service center, and the country is
expanding its fleet, with plans to acquire more advanced UAVs and establish
mobile units in every region. The private sector is also stepping in to provide
drone-related services directly to farmers, creating a new sub-sector within
the agricultural economy. Beyond just spraying and monitoring, drones are
being used for creating detailed electronic field maps and assessing the
quality of land plowing. This data-rich approach allows for better long-term
planning and more efficient farm management.

Government and Private Sector as Catalysts

The adoption of these new technologies is not happening in a vacuum. It is
being driven by a concerted effort from both the government and a
burgeoning private agritech sector. Recognizing the critical role of technology,
the Uzbek government has launched ambitious initiatives like the "Digital
Uzbekistan 2030" strategy, which specifically targets the digitalization of
agriculture. This strategy includes the development of national agricultural
information systems and providing subsidies and training programs for
farmers.

A key component of this digital push is the creation of a unified "Digital
Agriculture” platform. This integrated system aims to consolidate more than
30 existing services, allowing farmers to plan their crops, input data on their
work, and forecast yields, all from a single interface. Another critical tool is
the "Agro-Subsidy" information system, which has digitized the process of
applying for and receiving state support, increasing transparency and
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efficiency.

International partnerships have also been crucial. Organizations like the
United States Agency for International Development (USAID) have been
working with the Ministry of Agriculture for years to introduce new
technologies and management practices, supporting private sector-led
growth. These programs focus on everything from improving value-added
production to providing training for women and youth in agribusiness. The
private sector, though still nascent, is showing promise. Accelerator programs
like AgriTech4Uzbekistan are fostering a new generation of startups focused
on solving the sector's most pressing challenges, from water management to
market access.

The Impact on the Ground

The tangible results of this digital harvest are becoming increasingly evident.
The most critical impact is on resource management, particularly water. In a
country where agriculture accounts for over 90% of water consumption,
efficiency is paramount. The government has set an ambitious goal to have
water-saving technologies, such as drip irrigation and laser land leveling,
implemented on 80% of all irrigated lands by 2028. The introduction of these
technologies has already saved an estimated 2. billion cubic meters of water
annually. Smart irrigation systems, guided by data from soil sensors and
weather forecasts, are revolutionizing water use, ensuring that this precious
resource is used with maximum efficiency.

Productivity and profitability are also on the rise. Farms that have embraced
modern agrotechnologies are demonstrating higher yields, lower costs, and
greater profitability. From 2019 to 2023, the overall volume of agricultural
production in Uzbekistan grew by approximately 34%, a trend supported by
the adoption of new technologies. For individual farmers, the impact can be
life-changing. Matluba Alimbekova, a participant in the FAQO's smart farming
project, saw her production costs drop from 50% of her earnings to less than
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20%.

However, the path to full digital transformation is not without its obstacles.
The cost of advanced technologies can still be prohibitive for many
small-scale farmers. Furthermore, limitations in rural internet connectivity and
a need for greater digital literacy among the farming population present
significant barriers. Addressing these challenges will require sustained
investment in infrastructure and comprehensive training programs to ensure
that the benefits of the digital harvest are shared equitably across the entire
agricultural sector.

As Uzbekistan continues its journey of agricultural diversification, the role of
technology will only become more central. The digital tools and innovative
practices being adopted today are not just improving efficiency; they are
building resilience. They are equipping farmers with the means to adapt to a
changing climate, to manage resources more sustainably, and to compete in
a global market. The seeds of a more technologically advanced, productive,
and profitable agricultural future have been sown. The coming chapters will
explore how this digital transformation interacts with market forces, shapes
rural development, and ultimately contributes to Uzbekistan's quest for
dominance in a world beyond white gold.
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Chapter 9

Water is Life: The Challenge of a
Thirsty Land

There is an ancient saying in Central Asia: "Water is life." For Uzbekistan, a
doubly landlocked nation cradled in an arid and semi-arid expanse, this is not
a mere proverb but a fundamental truth that has shaped its history, culture,
and economy for millennia. The shimmering canals that thread through its
cities and the vast irrigated fields that stretch to the horizon are testaments to
a civilization built on the meticulous management of this precious resource.
From the time of the first Silk Road caravans, the prosperity of this land has
been inextricably linked to its ability to channel the waters of the Amu Darya
and Syr Darya rivers, transforming desert into oasis. But this age-old reliance
now stands at a precarious crossroads, where the legacies of the past meet
the formidable challenges of the future.

Agriculture, the backbone of the Uzbek economy and the heart of its rural
identity, is a thirsty enterprise. It accounts for a staggering 90% of the
country's total water consumption. This immense dependence is a product of
both geography and history. The arid climate necessitates irrigation for nearly
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all crop production. For much of the 20th century, under the Soviet Union's
centrally planned economy, this dependence was dramatically intensified.
The mandate to transform Uzbekistan into the Soviet Union's primary cotton
producer--the pursuit of "white gold"--led to a colossal expansion of irrigation
infrastructure. Vast networks of canals and pumping stations were
constructed to divert river water into newly cultivated desert lands, particularly
in the Hunger and Karshi steppes. While this engineering feat initially boosted
agricultural output, it set in motion a cascade of environmental
consequences, the most catastrophic of which is the desiccation of the Aral
Sea.

The Ghost of the Aral Sea

The story of the Aral Sea is a stark and cautionary tale of ecological
devastation, a wound on the landscape that continues to shape Uzbekistan's
environmental and agricultural reality. Once the world's fourth-largest inland
body of water, the Aral Sea began to shrink dramatically in the 1960s. The
massive diversion of the Amu Darya and Syr Darya rivers for cotton irrigation
starved the sea of its lifeblood. As the water receded, it left behind a vast,
salt-encrusted desert known as the Aralkum.

The impacts have been profound and far-reaching. The once-thriving fishing
industry, which supported tens of thousands of people, collapsed entirely. The
moderating climatic influence of the large body of water vanished, leading to
hotter summers, colder winters, and a drier overall climate in the surrounding
region. Perhaps most insidiously, the exposed seabed became a source of
toxic dust storms. For decades, agricultural runoff had deposited pesticides,
fertilizers, and other harmful chemicals into the sea. Now, these
contaminants, mixed with salt, are carried by the wind across hundreds of
kilometers, degrading fertile soil, contaminating water sources, and causing
severe public health problems, including high rates of respiratory illnesses
and cancers.
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The Aral Sea disaster serves as a constant, sobering reminder of the
consequences of unsustainable water management. It underscores the
fragility of the region's ecosystem and the urgent need to balance agricultural
ambitions with environmental stewardship. The ongoing efforts to mitigate the
disaster's effects, such as planting saxaul and other salt-tolerant vegetation
to stabilize the former seabed, are crucial but represent only a partial remedy
for a deeply scarred landscape. For agriculture, the legacy of the Aral Sea is
one of increased soil salinity, a more challenging climate, and a critical lesson
in the finite nature of water resources.

The Pressures of a Changing Climate

The historical challenges of water management in Uzbekistan are now being
compounded by the accelerating impacts of climate change. The region is
warming at a rate significantly faster than the global average, with average
annual temperatures having already risen by 1.6 degreesC over the past
sixty years. This warming trend has profound implications for a water system
that is heavily reliant on the seasonal melt of snow and glaciers in the
upstream mountains of Tajikistan and Kyrgyzstan, the source of roughly 80%
of Uzbekistan's water.

Scientists predict that with rising temperatures, the volume of these glaciers
could decrease by as much as 50%, severely reducing the summer river
flows that are vital for the irrigation season. Projections indicate that by 2050,
water resources in the Syr Darya basin could decrease by 5%, and in the
Amu Darya basin by a more alarming 15%. This reduction in supply is
occurring just as demand is projected to rise, driven by population growth and
economic development. The confluence of these factors is creating a
scenario where water scarcity is no longer a future possibility, but a present
and escalating reality. Experts warn that the country's water deficit could
reach 7 billion cubic meters by 2030 and swell to 15 billion cubic meters by
2050. This looming crisis threatens not only agricultural productivity but the
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very foundation of Uzbekistan's food and economic security.

A New Era of Water Management: Modernization and Technology

Faced with this daunting reality, Uzbekistan is embarking on a
comprehensive overhaul of its approach to water management. The
recognition that the old ways are no longer sustainable has spurred a
nationwide push toward modernizing infrastructure and embracing
water-saving technologies. A significant part of the challenge lies in the
inefficiency of the existing irrigation systems, much of which dates back to
the Soviet era. It is estimated that losses in the irrigation canal network can
be as high as 35-40%, meaning a substantial portion of diverted water never
reaches the crops.

To combat this, the government is investing in the modernization of canals by
lining them with concrete to prevent seepage. However, the most
transformative changes are happening at the field level with the adoption of
innovative irrigation techniques. Drip irrigation, a method that delivers water
directly to the roots of plants through a network of tubes, is at the forefront of
this technological shift. This technique can reduce water consumption by up
to 60% compared to traditional flood irrigation methods, while also increasing
crop yields by 10-15 quintals in cotton cultivation. Similarly, sprinkler irrigation
and laser land leveling, which creates a perfectly flat surface for more uniform
water distribution, are being promoted to enhance water use efficiency.

The government has actively encouraged this transition through subsidies
and tax incentives for farmers who invest in these modern systems. While the
initial cost can be a barrier for smaller farms, the long-term benefits in terms
of water savings, reduced fertilizer and fuel costs, and increased yields
present a compelling case for their widespread adoption.
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The 'Concept for the Development of Water Management for
2020-2030'

To provide a strategic framework for these efforts, the Uzbek government in
2020 approved the 'Concept for the Development of Water Management for
2020-2030'. This landmark policy document outlines a clear and ambitious
roadmap for navigating the country's water challenges over the coming
decade. It represents a fundamental shift towards a more integrated, efficient,
and sustainable approach to water resource management.

The key objectives of the Concept are multifaceted. A primary goal is to
significantly improve the efficiency of the country's irrigation systems, with a
target of increasing the efficiency coefficient from 0. to 0. by 2030. This will
be achieved through a combination of infrastructure modernization and the
widespread implementation of water-saving technologies. The Concept sets
a bold target of introducing such technologies on 2 million hectares of land,
with drip irrigation to be implemented on 600,000 of those hectares.

Beyond technological upgrades, the Concept emphasizes the importance of
digitalization. It calls for the installation of "Smart Water" metering devices
across the irrigation system to enable real-time monitoring and more accurate
water accounting. This move towards digital water management aims to
replace estimation with precise data, allowing for more equitable distribution
and providing farmers with clear incentives to conserve. The automation of
100 large water facilities is also planned to optimize their operation.

The strategy also addresses the energy-water nexus, aiming to reduce the
electricity consumption of the Ministry of Water Resources' many pumping
stations by 25% through modernization and the adoption of energy-saving
technologies. Furthermore, the Concept seeks to improve the condition of
water-logged and saline lands, reduce the area of land suffering from low
water supply, and encourage public-private partnerships in the water sector.
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This comprehensive strategy, supported by subsequent action plans like the
'Strategy for Managing Water Resources and Developing the Irrigation Sector
for 2021-2023," signals a determined effort by Uzbekistan to secure its water
future. It is an acknowledgment that in a thirsty land, survival and prosperity
depend not just on the flow of water, but on the wisdom with which it is
managed. The journey ahead is challenging, requiring significant investment,
technological adoption, and a shift in mindset from abundance to
conservation. Yet, it is a journey that Uzbekistan must undertake to sustain its
agricultural heritage and build a resilient economy for the 21st century.
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Chapter 10

Investing in Growth: The Flow of
Capital into Agriculture

For any sector to truly flourish, to move beyond subsistence and into a realm
of dynamic growth and global competitiveness, it requires a vital nutrient:
capital. Just as water and sunlight are essential for a seed to sprout, so too is
investment for an industry to expand, innovate, and mature. In the context of
Uzbekistan's agricultural renaissance, the story of its transformation is
inextricably linked to the flow of capital. For decades, the sector was
characterized by a centrally planned, state-dominated system that stifled
private initiative and starved farms of the necessary funds for modernization.
The shift away from this legacy, towards a market-oriented approach, has
necessitated a fundamental rethinking of how agriculture is financed. This
chapter delves into the financial landscape of modern Uzbek agriculture,
exploring the diverse streams of investment, both from within the country's
borders and from international partners, and examines the evolving role of
financial institutions in fueling the engine of agricultural growth.



Investing in Growth: The Flow of Capital into Agriculture
Courting Global Capital: Government Initiatives and Foreign
Investment

The Uzbek government, recognizing the immense potential of its agricultural
sector, has made attracting foreign investment a cornerstone of its economic
development strategy. The 'Strategy for the Development of Agriculture of the
Republic of Uzbekistan for 2020-2030' serves as a clear roadmap, signaling
to the world a commitment to creating a more open, competitive, and
investment-friendly environment. The ambition is significant, with stated goals
of attracting an additional $50 billion in foreign investment into the agricultural
industry. This is not mere rhetoric; it is backed by a raft of concrete policy
measures designed to de-risk and incentivize foreign participation.

One of the most potent tools in this initiative has been the use of fiscal
incentives. The government has offered attractive tax benefits, including
exemptions from land tax, property tax, and water resource usage taxes, with
the scale of these benefits often tied to the volume of the investment. For
instance, enterprises that derive at least 90% of their income from crop
production can be eligible for a 0% corporate income tax rate. Such
measures are powerful signals to the international investment community,
demonstrating a clear willingness to share the risks and rewards of
agricultural ventures.

In 2024 alone, the Ministry of Agriculture initiated 24 investment projects
totaling nearly $988. million, a significant portion of which includes foreign
direct investment. This is part of a larger pipeline of projects aiming to
mobilize over $5 billion, a testament to the growing confidence of
international partners in the future of Uzbek agriculture. These investments
are not just abstract figures; they translate into tangible progress on the
ground - modern processing facilities, advanced irrigation systems, and the
introduction of high-yield, climate-resilient crop varieties.
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The Catalytic Role of International Financial Institutions

Alongside direct government efforts to attract private foreign investment,
international financial institutions (IFIs) have played a pivotal, and perhaps
more foundational, role. Organizations like the World Bank and the European
Bank for Reconstruction and Development (EBRD) have been instrumental in
providing not only capital but also technical expertise and a framework for
sustainable development. Their involvement often serves as a seal of
approval, encouraging further private investment by mitigating perceived
risks.

The World Bank, a long-standing partner in Uzbekistan's development, has
been deeply engaged in the modernization of the agricultural sector. Its
projects have focused on critical areas such as improving the efficiency of
irrigation infrastructure, a vital concern in an arid climate where agriculture
accounts for about 90% of water consumption. A 2025 project, for example,
saw the approval of a $200 million concessional credit to modernize irrigation
and drainage systems, aiming to reduce annual water losses by
approximately 540 million cubic meters. The World Bank's support also
extends to promoting diversification away from traditional monocultures like
cotton and wheat towards higher-value horticulture. The Horticulture
Development Project, for instance, facilitated over $300 million in
concessional loans to farmers and agribusinesses, helping to create over
34,500 permanent jobs.

The EBRD has also been a key player, with a strong focus on supporting
private entrepreneurship. To date, the EBRD has invested almost EUR5.
billion across 188 projects in Uzbekistan, with a significant portion benefiting
the agribusiness sector. A notable example is the EUR5 million loan to the
Global Export Company, a leading Uzbek exporter of agricultural
commodities. This financing is designed to help the company transition from
simply trading raw commodities to higher-value processing operations, a
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crucial step in climbing the agricultural value chain. The EBRD's financing
often comes with technical assistance, supported by partners like the
Japan-Europe Cooperation Fund, ensuring that investments lead to
sustainable and efficient outcomes.

Special Hubs for Growth: Agricultural Free Economic Zones

A particularly innovative strategy for attracting investment and fostering
agro-industrial development has been the creation of agricultural free
economic zones (FEZs). These designated areas offer a package of
incentives, including special tax and customs regimes, to attract both foreign
and domestic investors. The primary objective of these zones is to stimulate
the production of value-added agricultural products, encourage the
development of modern logistics and infrastructure, and facilitate exports.

Uzbekistan has established several of these zones, including the
"Bukhoro-Agro” FEZ in the Bukhara region and the "Karakalpak-agro" FEZ.
The "Bukhoro-Agro" FEZ, for example, is designed to host modern
greenhouse complexes, including those using hydroponic technologies, as
well as facilities for producing the equipment and components for these
energy-efficient structures. The special legal and economic conditions within
these zones, which can be valid for up to 30 years, create a predictable and
favorable environment for long-term investments. These zones are
envisioned as clusters of innovation, where modern agricultural technologies
can be piloted and scaled, creating a ripple effect across the wider
agricultural landscape.

Unlocking Potential at the Grassroots: Access to Credit for Small and
Medium-Sized Farms

While large-scale foreign and domestic investments are crucial for
modernizing the agricultural sector, the true measure of success lies in the
financial health and dynamism of its small and medium-sized farms. These
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enterprises form the backbone of Uzbekistan's rural economy, yet they have
historically faced significant barriers to accessing the credit necessary for
their growth and development. For many smallholders, a lack of collateral,
limited financial literacy, and the absence of tailored financial products have
been persistent obstacles.

The government and its international partners have recognized this critical
gap and are increasingly focusing on improving financial inclusion for smaller
agricultural producers. A variety of financial support mechanisms are being
deployed, including subsidies to help stabilize crop prices and protect farmer
incomes. In 2025, for instance, UZS 29 trillion was allocated to support cotton
and grain farming, procure agricultural machinery, and promote water-saving
technologies, with UZS 2. trillion of that amount in the form of subsidies.

Efforts are also underway to create a more robust and accessible rural
financial market. This includes not only the provision of loans through
specialized agricultural banks but also the development of new financial
products like crop insurance to help farmers mitigate the inherent risks of
agriculture. The European Union, for example, has launched a program
running from 2026 to 2028 aimed at strengthening agricultural cooperatives
and improving their access to markets, with a particular focus on small and
dehgan (family-run) farms. Furthermore, there is a push to digitize financial
services for farmers, with platforms like 'Agroportal’ being developed to
streamline the application process for subsidies and other forms of financial
support. The goal is to create a financial ecosystem where farmers of all
sizes have the opportunity to invest in their land, their equipment, and their
future, thereby ensuring that the benefits of Uzbekistan's agricultural
transformation are broadly shared. As we will see in the next chapter, this
investment in human and financial capital is laying the groundwork for the
adoption of new technologies that are set to revolutionize agricultural
practices across the nation.
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Chapter 11

The Human Factor: Empowering
Uzbekistan's Farmers

The story of Uzbekistan's agricultural evolution, as we have traced through
the preceding chapters, is one of dramatic policy shifts, technological
adoption, and a pivot from the monoculture of "white gold" to a diversified,
market-oriented system. But policies are only as effective as the people who
implement them, and technology is merely a tool in the hands of its user. This
chapter shifts our focus from the macro to the micro, from the sweeping
reforms to the individuals at the very heart of this transformation: the farmers.
It is their resilience, their adoption of new methods, and their aspirations that
will ultimately determine the success and sustainability of Uzbekistan's
agricultural future.

To truly understand the trajectory of modern Uzbek agriculture, we must first
appreciate the landscape of its rural workforce. For generations, the rhythm
of life in vast swathes of the country has been dictated by the planting and
harvesting seasons. Agriculture remains a cornerstone of the national
economy and, more critically, of rural life. The sector provides a vital source
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of employment for a significant portion of the population, with agriculture,
forestry, and fisheries accounting for approximately 24% of the total labor
force and contributing significantly to the nation's GDP. With nearly half of
Uzbekistan's 37 million people residing in rural areas, this sector is not just
an economic engine but the primary source of livelihood and stability for
millions.

However, the face of the Uzbek farmer is changing. While traditional farming
knowledge is still passed down through generations, the demands of a
modernizing sector necessitate a new set of skills. The diversification into
horticulture and the push towards value-added production require a deeper
understanding of market dynamics, quality standards, and innovative
cultivation techniques. This is where education and continuous training
become paramount.

Cultivating Knowledge: The Rise of Agricultural Innovation
Centers

Recognizing that knowledge is as crucial a resource as water or fertile land,
the Uzbek government has embarked on an ambitious initiative to bridge the
gap between scientific innovation and on-the-ground practice. A key
component of this strategy is the establishment of Agricultural Knowledge
and Innovation Centers (AKIS) across all regions of the country. Envisioned
as part of the nation's Agriculture Development Strategy for 2030, these
centers are designed to function as one-stop shops for the farming
community.

The mission of AKIS is multifaceted. They provide farmers with access to
over 100 types of agricultural services, ranging from soil analysis and pest
management to advice on seed selection and water-saving technologies.
These centers house laboratories, lecture halls, and even experimental
demonstration plots where farmers can see new techniques in action before
implementing them on their own land. This hands-on approach is critical for
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building trust and encouraging the adoption of practices that can significantly
increase yields and profitability. By integrating research, education, and
advisory services, AKIS aims to create a dynamic ecosystem where farmers
are not merely recipients of information but active participants in an ongoing
process of innovation. International partners, including the European Union
and the World Bank, have provided support for the development of this
system, underscoring the global recognition of its importance.

New Fields, New Opportunities: Job Creation in a Diversifying
Sector

The deliberate shift away from a state-controlled system dominated by cotton
and wheat has unlocked immense potential for job creation, particularly in the
burgeoning horticulture sector. As farmers have been given the freedom to
cultivate higher-value crops like fruits and vegetables, a new wave of
economic activity has swept through rural areas. This transition is hot merely
about planting different crops; it is about building entirely new value chains.

The growth of horticulture has spurred a corresponding expansion in related
industries. The need for sorting, packaging, and cold storage facilities has
created thousands of new jobs, many of which are accessible to rural
populations. A World Bank-supported project, for instance, led to the creation
of over 34,500 permanent and 22,000 seasonal jobs in the horticulture
sector, with an additional 5,000 jobs emerging in auxiliary industries like
transportation and logistics. This development provides a crucial alternative
to urban migration for many young people, allowing them to build stable
futures in their home communities.

Furthermore, the increase in raw agricultural output is fueling the growth of
the food processing industry. In 2019, the food processing and textile
industries employed a relatively small fraction of the agri-food workforce,
indicating a significant, underutilized potential for job creation. As Uzbekistan
processes more of its own produce--turning fresh fruits into juices and

61



The Human Factor: Empowering Uzbekistan's Farmers

preserves, and vegetables into packaged goods--it captures more value
within its borders and creates more stable, formal employment opportunities.
Projections suggest that with continued investment and policy support, the
agri-food sector could generate between 700,000 and 1. million new jobs
annually by 2030, more than enough to absorb the country's young and
growing workforce.

The Indispensable Role of Women in Agriculture

No discussion of the human factor in Uzbek agriculture would be complete
without a dedicated focus on the role of women. Women have long been the
backbone of the rural economy, yet their contributions have often been
undervalued or rendered invisible by cultural norms and gender stereotypes.
They constitute a significant portion of the agricultural labor force, with some
estimates suggesting they account for over 40% of workers in the sector.

Despite their crucial role, women in agriculture face a distinct set of
challenges. They often have limited access to essential resources such as
land, credit, and technology. Gender disparities persist in access to advisory
services, with men being twice as likely to receive such support.
Furthermore, women bear a disproportionate burden of unpaid domestic and
care work, which limits their time and opportunities for education, training,
and income-generating activities.

However, the tide is beginning to turn. There is a growing recognition within
Uzbekistan and among its international partners that empowering rural
women is not just a matter of social equity but an economic imperative.
Initiatives aimed at improving the skills and entrepreneurial capacity of rural
women are gaining momentum. Organizations like USAID have launched
programs specifically designed to enhance women's information technology
and business skills, empowering them to start their own enterprises or find
formal employment. The government, with support from the Food and
Agriculture Organization (FAO), has developed its first Gender Strategy for

62



The Human Factor: Empowering Uzbekistan's Farmers
the agricultural sector, aiming to improve women's land rights, financial
access, and participation in leadership roles.

The growth of horticulture has created new avenues for female employment,
particularly in seasonal and processing work, where women have filled a
large majority of the newly created jobs. As these value-added industries
expand, they offer the promise of more stable and better-paying jobs for
women, contributing to household income and broader economic
development.

As we look ahead, the empowerment of Uzbekistan's farmers--men and
women alike--remains the most critical investment the country can make in
its agricultural future. The transition from a state-dominated system to a
dynamic, market-driven sector requires a workforce that is educated,
innovative, and resilient. The policies and infrastructure discussed in previous
chapters provide the framework, but it is the people in the fields, the packing
houses, and the processing plants who will bring this vision to life. Their
success will be the ultimate measure of Uzbekistan's journey beyond the
legacy of white gold.
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Chapter 12

STEM+HECI: Cultivating the Human
Foundations of Sustainable
Agricultural Reform

Every great agricultural reform, it seems, ultimately arrives at the same
fundamental question. It's not only about what kind of system will be built, but
what kind of people will be prepared to sustain it. Fields may be irrigated,
seeds improved, and technologies deployed at a remarkable speed, but
without judgment, responsibility, and imagination, modernization can become
efficient without ever becoming wise. In this respect, one might argue that the
future of agriculture depends as much on the cultivation of human capacity as
it does on the cultivation of crops.

If the renewal of Uzbekistan's cotton sector reveals what technological
adaptation and institutional reform can achieve, it also raises an equally
important question: what kind of intellectual and moral foundation is needed
to sustain that progress? Agriculture in the twenty-first century is becoming
more scientific, more data-intensive, and frankly, more technologically
complex. Genomics, digital systems, remote sensing, and artificial
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intelligence are changing not only how crops are produced, but the very
nature of decision-making. However, we must remember that technical
sophistication alone is no guarantee of humane, equitable, or sustainable
outcomes.

In response to this challenge, a framework like STEM+HECI becomes
especially important. Its premise is simple, but its reach is profound. Science,
Technology, Engineering, and Mathematics are, of course, indispensable to
agricultural modernization. Nobody disputes that. But they are not sufficient
on their own. They must be joined by Humanity, Ethics, Creativity, and
Imagination--HECI--if progress is to remain aligned with social justice,
environmental stewardship, and human dignity. In this sense, HECI is not an
alternative to STEM. It is its necessary completion.

The significance of this idea becomes much clearer during periods of
accelerated change, like the one Uzbekistan is currently experiencing. The
nation is modernizing its agriculture through advanced breeding, digital
monitoring, smart irrigation, and new financial tools. These developments
promise higher efficiency and stronger resilience, which is a clear benefit. But
they also create a risk--the risk that agriculture may come to be understood
only as a technical enterprise, one governed by optimization and control
rather than by a broader social purpose. Where such a narrowing occurs, a
sector can become more productive while also becoming less attentive to the
human realities upon which its own long-term sustainability depends.

The HECI framework is designed to resist that narrowing. It restores a wider
understanding of what agriculture is for and what it must protect. Humanity
asks whether reform remains centered on people, on communities, and on
future generations. Ethics forces us to question how responsibility, benefit,
and risk are distributed. Creativity encourages solutions that are adaptive and
attentive to local conditions, not just mechanically imposed from above. And
imagination--well, imagination allows policymakers, educators, and producers
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to look beyond immediate outputs and truly consider the shape of the
agricultural future they are helping to build.

This makes STEM+HECI more than just an educational formula. It is a
philosophy of reform. It insists that agricultural development must be guided
not only by technical competence, but by judgment. The challenge, then, is
not merely to produce better engineers, agronomists, or data specialists. It is
to cultivate a professional and civic culture capable of using that immense
technical power responsibly. It seems the future of agriculture depends not
only on better tools, but on better habits of thought.

The HECI guide gives this idea a practical form. It shows that these
human-centered principles are not abstract moral decorations to be placed
beside agricultural policy. Instead, they can shape how real problems are
understood and how real solutions are designed. Whether the issue is
irrigation, seed choice, environmental stewardship, or institutional
responsibility, the framework encourages approaches that keep technical
effectiveness and lived reality in a constant conversation. In this way, HECI
becomes not simply a set of values but a method for linking innovation
directly to wisdom.

This is particularly important for Uzbekistan's current era of reform.
Agricultural modernization in the country is not just about increasing yield or
expanding exports. It is also, fundamentally, about defining what kind of
society this reform is helping to create. If modernization is to endure, it must
be supported by institutions and citizens who are able to balance innovation
with responsibility. Farmers, teachers, researchers, and public officials all
require more than technical training. They require a broader orientation, one
that understands agriculture as a place where science, ethics, and public
purpose must remain joined.

Seen in this light, the relationship between STEM+HECI and the wider reform
agenda becomes unmistakable. The country's agricultural future will depend
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not only on the speed with which new technologies are adopted, but on the
depth with which they are socially and ethically grounded. Water-saving
systems, advanced cultivars, and data-based management all offer clear
gains. But without a human-centered framework, modernization can easily
become narrow, unequal, or shortsighted. STEM+HECI offers a language for
preventing that outcome before it becomes embedded in the system.

There is also a deeper national resonance here. The broader trajectory of the
New Uzbekistan has been defined not only by economic and institutional
change, but by an aspiration to become more open, capable, and
forward-looking. In that context, STEM+HECI expresses an agricultural
version of that very same ambition. It affirms that modernization should not
come at the expense of moral depth or cultural intelligence. On the contrary,
these may be the very qualities that make modernization durable in the first
place.

This is why the recent success of intensified cotton farming and the rise of
STEM+HECI belong to the same story. They are two sides of the same coin.
One demonstrates that inherited systems can be transformed through
science, policy, and management. The other explains how such
transformations can be sustained without losing sight of human purpose. If
cotton's renewal shows that Uzbekistan can produce more with less, HECI
suggests how the country can ensure that such gains remain both wise and
enduring.

In the end, the most important harvest of agricultural reform may not be
measured only in fiber, grain, or export value. It may also be measured in the
quality of the institutions it shapes, the character of the professionals it forms,
and the imagination with which it prepares for the future. Technologies can
modernize a sector. Policies can accelerate it. However, only a deeper
human framewaork can help ensure that reform remains not merely
successful, but meaningful. That is the promise of STEM+HECI: not simply a
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smarter agriculture, but a more thoughtful one; not simply a more productive
countryside, but a more humane and enduring vision of development.
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Chapter 13

From Field to Factory: The Rise of
Agro-Processing

For generations, the narrative of Uzbek agriculture was written in the fluffy
white bolls of a single crop: cotton. This "white gold" dominated the nation's
fields, its economy, and, in many ways, its destiny. But a quiet yet powerful
transformation is reshaping this story. The fertile lands of Uzbekistan are no
longer just the starting point for a global supply chain; they are becoming the
heart of a sophisticated, value-driven industry. This is the story of the journey
from the field to the factory, a pivotal chapter in Uzbekistan's economic
evolution where raw agricultural potential is milled, refined, and packaged
into prosperity.

This shift is not accidental but the result of a concerted, top-down strategic
reimagining of the nation's agricultural future. The Uzbek government,
recognizing the inherent vulnerabilities of a commodity-dependent economy,
has thrown its weight behind the burgeoning agro-processing sector. The
landmark "Strategy for the Development of Agriculture of the Republic of
Uzbekistan for 2020-2030" serves as the blueprint for this ambition, a clear
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signal that the era of simply exporting raw materials is over. The goal is to
capture more of the value chain, to transform perishable harvests into
durable, high-value goods for both domestic consumption and, crucially, for
export. The numbers tell a compelling story of this intent. While in 2023, only
a mere 15% of the 20 million tons of fruits and vegetables were processed,
the government has set ambitious targets to significantly increase the
processing of milk, meat, and produce by 2026. To catalyze this
transformation, the state has sweetened the pot for investors, offering
incentives such as exemptions from customs duties and VAT on imported
technological equipment, a move designed to accelerate the modernization of
the nation's food production facilities.

The Cluster Model: A New Paradigm for Cotton

Nowhere is this transition from raw material to finished product more dramatic
than in the very sector that once defined Uzbek agriculture: cotton. The
legacy of the old system, with its state-mandated quotas and notorious
reliance on forced labor, has given way to a new, market-oriented paradigm
centered on cotton-textile clusters. This model represents a fundamental
restructuring of the industry, consolidating the entire production cycle--from
planting and ginning to spinning yarn and manufacturing garments--under the
umbrella of vertically integrated private enterprises. The growth has been
explosive. From a handful in 2018, the number of clusters has ballooned,
now dominating the cotton landscape.

The impact of this shift extends far beyond the textile mills. By creating a
direct link between the farmer and the factory, the cluster model has
incentivized efficiency, quality, and investment in technology. Perhaps most
significantly, this privatization and vertical integration were instrumental in the
historic eradication of systematic forced and child labor, a move that led to
the lifting of a long-standing international boycott of Uzbek cotton in 2022 and
reopened lucrative global markets. Since 2023, Uzbekistan has achieved the
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capacity to process 100% of its raw cotton into yarn, a monumental step
towards becoming a major player in the global textile and apparel market.
The industry, which employed 188,000 people in 2018, provided jobs for over
half a million by 2024, demonstrating the profound social and economic
dividends of this value-added approach. While challenges in contractual
relationships between farmers and clusters persist, the model has
fundamentally altered the trajectory of the nation's most iconic industry,
turning a raw commaodity into a source of national manufacturing pride.

Building the Backbone of a Modern Industry

A sack of dried apricots or a carton of juice may seem simple, but their
journey from a remote farm to an international supermarket shelf is a marvel
of modern logistics. Recognizing this, Uzbekistan has begun to make critical
investments in the often-overlooked infrastructure that underpins a successful
agro-processing industry: storage, packaging, and transportation. For an
agricultural powerhouse blessed with abundant sunshine and fertile soil,
post-harvest losses have been a persistent challenge. It's a cruel irony when
a significant portion of a bountiful harvest spoils due to a lack of proper
storage. As of 2023, a staggering 30% of fruits and vegetables were lost due
to insufficient storage and processing capacity.

To combat this, a strategic expansion of refrigerated warehousing is
underway. Though starting from a low base, with only 5.4% of cultivated
products having access to cold storage in 2024, the government has set clear
targets to substantially increase this capacity. This expansion is about more
than just preventing spoilage; it's about extending the selling season,
enabling producers to wait for optimal market prices, and ensuring a
consistent supply of quality raw materials to processing plants year-round.
Parallel to this, millions of dollars are being channeled into modern packaging
production. In the global marketplace, the package is as important as the
product. It ensures safety, preserves freshness, and serves as a crucial
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marketing tool. By developing domestic packaging capabilities for everything
from cardboard to aluminum foil, Uzbekistan is closing another gap in the
value chain, reducing reliance on imports and creating a more integrated and
self-sufficient ecosystem.

The New Harvest: High-Value, Export-Oriented Foods

The ultimate prize in this strategic shift is a diversified portfolio of high-value,
export-oriented processed foods that can compete on the world stage. The
focus is moving beyond bulk commodities to products that command higher
prices and have longer shelf lives. The potential is immense, and early
successes are already validating the strategy. Uzbekistan is rapidly becoming
a significant exporter of frozen fruits and vegetables, a sector that has seen
its export revenue grow nearly eightfold in just three years, bringing in an
estimated $30 million in 2022. Products like frozen broccoli, cauliflower, and
even melon cubes are finding their way to international markets.

Dried fruits and nuts are another area of remarkable growth. Companies like
Samarkand Motrid Dry Fruits are leveraging both government support and
e-commerce platforms like Alibaba.com to reach a global customer base,
exporting hundreds of thousands of tons of products annually. These are not
just simple commaodities; they are packaged, branded goods that tell a story
of Uzbek quality and natural abundance. The country is already a leading
global exporter of apricots and has a strong presence in the cherry and
peach markets. The primary destinations for these burgeoning exports have
been regional partners like Russia, Kazakhstan, and China, but there is a
clear and growing ambition to penetrate the lucrative markets of the
European Union and the United States. Success stories, like that of Sanobar
Tojiboeva, who grew her small sewing business into an international exporter,
highlight the entrepreneurial spirit fueling this transformation and the critical
role of international partnerships and standards in achieving global
competitiveness. This is the new face of Uzbek agriculture: dynamic, modern,
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and ready to feed the world.

The journey from field to factory is more than an economic strategy; it is a
fundamental rebalancing of Uzbekistan's agricultural identity. It's a move
away from the singular focus on "white gold" towards a richer, more diverse,
and resilient economic future. By adding value at home, Uzbekistan is not
just processing fruits, vegetables, and cotton; it is manufacturing opportunity,
building a more robust position in the global food market, and cultivating a
new generation of prosperity from its ancient and fertile lands. The chapters
that follow will delve deeper into the specific horticultural triumphs and the
challenges of water management that will define the next phase of this
agricultural renaissance.
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Chapter 14

Sustainability and 'Green'
Agriculture: A New Frontier

The story of Uzbek agriculture, as we have seen, is one of dramatic
transformation. From the vast, thirsty cotton fields of the Soviet era to the
diversified, market-oriented landscape of today, the sector has undergone a
profound evolution. Yet, as one chapter of this story closes, another, perhaps
even more critical, begins. This new chapter is not defined by crop selection
or export markets alone, but by a more fundamental question: how can
Uzbekistan's agricultural ambitions be reconciled with the finite resources of
its environment and the growing realities of a changing climate? This is the
frontier of sustainability and 'green’ agriculture, a path that promises not only
ecological balance but also long-term economic resilience.

For decades, the agricultural model in Uzbekistan, as in many parts of the
world, was predicated on maximizing output. Water was diverted, fertilizers
were applied, and land was tilled with a singular focus on yield. This
approach, while successful in the short term, has left a legacy of challenges.
Soil degradation, water scarcity, and the environmental impact of chemical
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inputs are now pressing concerns that cannot be ignored. The very
foundation of Uzbekistan's agricultural prosperity is at risk, and a new
paradigm is urgently needed.

The Rising Demand for Green

The shift towards sustainable agriculture is not merely an environmental
imperative; it is also a powerful market force. Globally, and increasingly within
Uzbekistan, consumers are seeking out products that are not only healthy
and high-quality but also produced in an environmentally and socially
responsible manner. This growing consciousness is creating new
opportunities for Uzbek farmers and exporters. The demand for organic and
eco-friendly products is on the rise, with consumers willing to pay a premium
for goods that are certified as such. A partial transition to organic methods,
for instance, can increase product prices by a significant margin, often
between 20 and 40 percent.

This trend is not lost on Uzbekistan's agricultural entrepreneurs. In regions
like Samarkand and Namangan, farmers are actively pursuing organic
certification, recognizing the potential to tap into lucrative domestic and
international markets. The export potential for organic produce is particularly
significant, with growing interest from markets in Europe, the Middle East,
and Asia. While Uzbekistan has a strong reputation for its fruits and
vegetables, the 'green’ label adds a new layer of value, opening doors to new
markets and new consumer segments.

Governmental Green Initiatives

Recognizing both the environmental necessity and the economic opportunity,
the Uzbek government has begun to actively promote the transition to a
‘green’ economy. A cornerstone of this effort is the "Strategy for the Transition
of the Republic of Uzbekistan to a Green Economy for the period 2019-2030".
This comprehensive strategy aims to integrate the principles of a green
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economy into the country's ongoing structural reforms, with a focus on
sustainable economic progress, reduced greenhouse gas emissions, and
improved climate and environmental sustainability.

The government's support for green agriculture is not merely rhetorical. A
range of incentives, subsidies, and other forms of support are being offered
to farmers who are willing to transition to more sustainable production
methods. These include financial assistance for obtaining organic
certification, tax breaks for the use of eco-friendly technologies, and
preferential access to credit for green projects. Furthermore, the government
is working to create a legal and institutional framework that is conducive to
the growth of the green economy, including the development of a "National
Green Taxonomy" to classify and promote green economic activities.

International partnerships are also playing a crucial role in this transition.
Organizations like the Food and Agriculture Organization of the United
Nations (FAO) and the World Bank are providing technical assistance,
financial support, and policy advice to help Uzbekistan build a more
sustainable and resilient agricultural sector. These collaborations are helping
to bring international best practices to Uzbekistan and to connect the country
to the global green economy.

Taming the Thirst: Sustainable Water Management

Perhaps the most pressing environmental challenge facing Uzbek agriculture
is the scarcity of water. The country's arid climate and its reliance on the Amu
Darya and Syr Darya rivers for irrigation make it highly vulnerable to water
stress. The legacy of the Aral Sea disaster serves as a stark reminder of the
devastating consequences of unsustainable water management.

In response to this challenge, the government has made sustainable water
management a top priority. The "Concept for the Development of Water
Management of the Republic of Uzbekistan for 2020-2030" outlines a

76



Sustainability and 'Green' Agriculture: A New Frontier
comprehensive strategy for modernizing the country's irrigation infrastructure
and promoting the adoption of water-saving technologies. This includes the
lining of irrigation canals to reduce water loss, the introduction of drip
irrigation and other efficient irrigation methods, and the use of digital
technologies to monitor and manage water use.

The goal is to significantly reduce the amount of water used in agriculture
without compromising crop yields. This is a monumental task, but it is one
that is essential for the long-term viability of Uzbek agriculture. By using
water more efficiently, Uzbekistan can not only conserve a precious resource
but also reduce the energy costs associated with pumping water for irrigation.

Agriculture on the Frontlines of Climate Change

Climate change poses a profound threat to agriculture globally, and
Uzbekistan is no exception. Rising temperatures, changing precipitation
patterns, and an increased frequency of extreme weather events are already
impacting crop yields and threatening the livelihoods of farmers. The country
has experienced a mean temperature increase of +1.2 degreesC since 1991,
accompanied by declining precipitation and a higher frequency of droughts.
Projections suggest that crop yields could decline by as much as 25-63% by
the 2050s under certain scenarios.

In the face of this challenge, Uzbekistan is taking a proactive approach to
climate change adaptation and mitigation. The country's Nationally
Determined Contribution (NDC) under the Paris Agreement outlines a
commitment to reducing greenhouse gas emissions and building a more
climate-resilient economy. Agriculture has a critical role to play in both of
these areas.

On the adaptation front, the focus is on developing and promoting
climate-resilient agricultural practices. This includes the introduction of
drought-resistant crop varieties, the adoption of soil and water conservation
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measures, and the development of early warning systems to help farmers
prepare for extreme weather events. By building the resilience of its
agricultural systems, Uzbekistan can help to ensure food security and protect
the livelihoods of its rural population in a changing climate.

On the mitigation front, agriculture can contribute to reducing greenhouse gas
emissions through practices such as improved land management, reduced
use of nitrogen fertilizers, and the promotion of agroforestry. The transition to
a green economy, with its emphasis on renewable energy and energy
efficiency, will also help to reduce the carbon footprint of the agricultural
sector.

The path to a sustainable and green agricultural sector in Uzbekistan will not
be without its challenges. It will require significant investment, technological
innovation, and a fundamental shift in mindsets. However, the potential
rewards are immense. By embracing sustainability, Uzbekistan can not only
protect its environment and adapt to the realities of climate change but also
create a more prosperous and resilient future for its agricultural sector and its
people. This new frontier of green agriculture is not just a choice; it is a
necessity for a nation looking to secure its place in a rapidly changing world.
As we look ahead, the continued diversification and modernization of Uzbek
agriculture, which we will explore in the following chapters, must be guided by
these principles of sustainability.
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Chapter 15

Overcoming Hurdles: Persistent
Challenges in the Sector

The journey of Uzbekistan's agricultural sector from a monolithic,
state-controlled system to a diversified, market-oriented powerhouse is a
narrative of remarkable transformation. The preceding chapters have charted
this course, highlighting the policy shifts, technological adoptions, and
entrepreneurial spirit that have propelled the nation beyond its legacy of
‘white gold.' Yet, to present this story as a seamless ascent would be to
overlook the significant obstacles that remain. Like any great transition, this
one is fraught with complexities, and a clear-eyed understanding of the
persistent challenges is crucial for navigating the path ahead. This chapter,
therefore, offers a balanced perspective, delving into the hurdles that
farmers, policymakers, and the entire agricultural value chain must still
overcome.

At the heart of many of these challenges lies a fundamental tension: the
intricate process of untangling decades of state control and fostering a
genuinely market-driven environment. This is not merely a matter of rewriting
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laws or issuing decrees; it involves reshaping institutions, infrastructure, and,
perhaps most importantly, mindsets. From the security of the land a farmer
tills to their ability to sell produce at a fair price, the echoes of the past
continue to influence the present. We will explore these persistent issues, not
as a critique of the progress made, but as a necessary examination of the
work that remains to ensure the long-term resilience and prosperity of
modern Uzbek agriculture.

The Labyrinth of Land Reform and Tenure Security

For any farmer, anywhere in the world, the land is the most fundamental
asset. The security of their right to use that land dictates their willingness to
invest, to innovate, and to plan for the future. In Uzbekistan, where all
agricultural land is state-owned, this relationship is particularly complex.
While the government has taken significant steps toward strengthening land
tenure security and developing a market for land use rights, the path has
been anything but straight.

The primary mechanism for land access is a leasehold system, which, in
theory, should provide farmers with the stability they need. Leases can be
granted for periods of up to 30 years, a timeframe that should encourage
long-term investment. However, the historical shadow of state control looms
large. For years, the government has engaged in frequent land reallocations,
often with the stated goal of optimizing farm sizes or ensuring the ‘rational
use' of land. These reallocations have, at times, led to the premature
termination of lease contracts, creating a climate of uncertainty for many
farmers.

Recent reforms have aimed to address this instability. Since 2020, the official
state order system for cotton and wheat has been abolished, replaced by a
concept of 'rational land use.' Under this framework, land can only be
withdrawn through a court decision, typically after a farm's yield falls below a
normative level for three consecutive years. This is a significant step toward
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a more rules-based system. Furthermore, the introduction of electronic online
auctions for leasing agricultural land is intended to enhance transparency and
reduce the role of administrative discretion. President Shavkat Mirziyoyev
has even set a goal to transfer all agricultural land to lease rights by January
2027, eliminating older, more ambiguous forms of land use and strengthening
market mechanisms.

Despite these positive legal and institutional changes, challenges persist on
the ground. Reports from farmers, particularly in regions like Syrdarya,
suggest that pressure to 'voluntarily' surrender land leases continues in some
areas. The very large size of some land parcels offered at auction can also
be a barrier for local farmers, who may lack the capital to compete with larger
investors. This creates a situation where, even with improved laws, the
perception of tenure insecurity can remain, discouraging the very investments
in soil health, irrigation, and high-value perennial crops that are essential for
diversification. Without the foundational confidence that their rights to the
land are secure, farmers are less likely to undertake the risks necessary to
move beyond subsistence and into commercial, high-value agriculture.

The Smallholder's Struggle: Access to Markets and Technology

Uzbekistan's agricultural landscape is dominated by small-scale farmers, or
dehgans, who number in the millions. These smallholders are remarkably
productive, accounting for a disproportionately large share of the country's
total agricultural output despite holding a smaller percentage of the land.
They are the backbone of Uzbekistan's food security and a vital source of
rural employment. Yet, they face a distinct set of hurdles that limit their ability
to thrive in the newly liberalized market.

A primary challenge is fragmentation and the resulting limited access to
modern production technologies and markets. While large agricultural
clusters, particularly in the cotton sector, may have better access to inputs
and machinery, the individual dehgan often does not. Many still rely on
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outdated farming methods, which can lead to lower yields and reduced crop
quality. Access to quality seeds, modern fertilizers, and efficient machinery
remains a significant barrier. Furthermore, there is a scarcity of advisory and
extension services tailored to the needs of these small producers, leaving
many without access to the latest knowledge on sustainable and productive
farming practices.

The World Bank has noted a stark productivity gap between smallholders and
larger commercial operations. For instance, the average milk productivity for
a dehgan's cow is significantly lower than that of commercial farmers and
agribusinesses, a direct result of disparities in access to modern inputs,
information, and finance. International partners like USAID are actively
working to bridge this gap through programs aimed at introducing new
technologies and management practices along the value chain. Initiatives to
support applied research are also underway to provide practical solutions to
the challenges faced by agribusinesses and farmers.

Market access presents another formidable obstacle. While the formal
abolition of state procurement for key crops was a landmark reform, it did not
automatically create a fully functional and accessible market for every farmer.
Smallholders, in particular, often lack the scale, storage facilities, and
logistical capacity to connect with larger buyers and export markets. This can
leave them with limited bargaining power and dependent on local
intermediaries, which can squeeze their profit margins.

Building the Arteries of Commerce: Market Infrastructure and
Logistics

The journey of a tomato from a field in the Fergana Valley to a supermarket
in a neighboring country is a complex one, dependent on a chain of
infrastructure and logistics. For Uzbekistan's agricultural sector to realize its
full export potential, this chain must be robust, efficient, and modern.
Unfortunately, significant gaps remain. The high costs associated with

82



Overcoming Hurdles: Persistent Challenges in the Sector
collection, transportation, storage, and processing are a major problem for
the sector.

One of the most critical deficiencies is in post-harvest infrastructure,
particularly refrigerated warehouses and modern agro-logistics centers.
Without adequate cold storage, the loss of perishable products like fruits and
vegetables during collection and storage can be substantial. This not only
represents a direct financial loss for farmers but also limits the country's
ability to export high-quality fresh produce to more distant, lucrative markets.

Progress is being made. The number of agro-logistics centers and cold
storage warehouses has been increasing, with ambitious plans to more than
double storage capacity by 2030. The government is actively seeking foreign
investment and partnerships to modernize this infrastructure, such as a
recent agreement with a Slovak company to establish new agro-logistic
centers. Furthermore, financial assistance and credit programs are being
introduced to support the development of small and medium-sized logistics
hubs, which are crucial for aggregating produce from smaller farms.

Beyond physical infrastructure, the institutional and regulatory frameworks
governing trade and export also require continued attention. Recent
government initiatives aim to simplify tax regulations for selling agricultural
products to exporters, a move designed to streamline the process and make
it easier for farmers to access international markets. However, the broader
transition requires a sustained focus on creating an environment where
private investment in logistics and value-added processing can flourish. This
includes everything from improving transport corridors to ensuring that quality
and safety standards meet international requirements.

The Unfinished Revolution: From State Control to Market
Orientation

Underpinning all of these specific challenges is the overarching, ongoing
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process of transitioning from a state-centric to a market-oriented agricultural
system. This is not a simple flip of a switch but a deep, structural
transformation that is still very much in progress. The government's
"Agriculture Development Strategy for 2020-2030" explicitly paves the way
for reduced state participation and increased private sector investment, a
clear acknowledgment of the intended direction.

Yet, remnants of the old system persist. While state production quotas for
cotton and wheat have been formally abolished, their legacy can be seen in
the concept of 'normative yields,' where failure to meet certain production
targets can have severe consequences for farmers, including the potential
loss of their land lease. This creates a pressure that can feel similar to the old
quota system, limiting a farmer's autonomy in making production decisions.
The establishment of large cotton-textile clusters, while successful in
improving processing efficiency, has also raised concerns about the potential
for monopsony power, where a single large buyer can dictate terms to many
small farmers, limiting their bargaining power.

Institutional reform is, therefore, at the core of this transition. For decades,
institutions in the agricultural and water sectors were designed primarily to
serve the needs of state-controlled production. Restructuring these
institutions to support a competitive, market-led sector is a monumental task.
It requires not just new policies but also building the capacity within ministries
and local agencies to implement them effectively. It means shifting from a
mindset of command and control to one of facilitation and regulation, where
the government's role is to create an enabling environment for private
enterprise, not to direct it.

The journey detailed in this book--from ‘white gold' to a cornucopia of
agricultural products--is a testament to Uzbekistan's capacity for change. The
hurdles discussed in this chapter--insecure land tenure, the struggles of
smallholders, infrastructural deficits, and the slow unwinding of state
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control--are not signs of failure but rather the predictable and necessary
growing pains of a sector in profound transition. Addressing them head-on
will be the defining task for the next phase of Uzbekistan's agricultural
evolution. The next chapter will turn from these challenges to the
opportunities on the horizon, exploring the innovations and emerging markets
that hold the promise of a yet more prosperous future.
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Chapter 16

The Road Ahead: Future Trends
and Opportunities

Having navigated the complex and often arduous transition from a
monoculture behemoth to a more diversified agricultural landscape,
Uzbekistan now stands at a new threshold. The reforms of the past decade,
detailed in the preceding chapters, have laid a foundation. But a foundation,
however solid, is merely the starting point of construction. The structure that
rises upon it will be shaped by foresight, innovation, and a clear-eyed
assessment of the challenges and opportunities that lie on the horizon. This
chapter, therefore, looks forward, charting the likely trajectory of Uzbek
agriculture and exploring the strategic imperatives that will define its success
in the coming years.

The Growth Imperative: Projections and Ambitions

The Uzbek government has set ambitious goals for its agricultural sector,
viewing it as a primary engine for economic growth, rural employment, and
export earnings. The "Agriculture Development Strategy for the Republic of
Uzbekistan for 2020-2030" serves as the central policy document, outlining a
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vision for a competitive, market-oriented agri-food sector. Projections
stemming from this strategy and independent analyses point toward robust
expansion. For instance, some forecasts anticipate the agricultural product
market will see a growth rate ascending from 7.74% in 2025 to 7.93% in
2029. More conservative government targets project agricultural growth at
4.1% for 2025, a crucial component of the nation's overall economic
expansion plans.

These are not merely abstract figures. They represent a tangible increase in
the production of higher-value goods, a shift from raw commodity exports to
processed products, and an expansion of Uzbekistan's footprint in
international markets. The government aims to increase annual agro-food
exports to $20 billion by 2030, a monumental leap that underscores the
urgency of modernization and diversification. Achieving these targets will
require a sustained commitment to the reform agenda, focusing on creating a
favorable business climate, reducing the state's role in the market, and
attracting significant private investment.

Beyond Fruits and Vegetables: The Next Wave of Diversification

While the pivot to horticulture has been a resounding success, long-term
resilience demands an even broader portfolio. The future of Uzbek agriculture
lies in identifying and cultivating niche markets where the country's unique
agro-climatic conditions offer a competitive advantage. One of the most
promising avenues is organic farming. A growing global and domestic
appetite for chemical-free products presents a significant opportunity. The
government has begun to recognize this, offering subsidies and support for
farmers transitioning to "green" production, a move that could increase
product prices by 20-40%. With vast rangelands and a sunny climate,
Uzbekistan is well-positioned to become a leading regional producer of
organic goods, building on early successes in exporting organic raisins,
apricots, and plums to discerning markets in Europe and the United States.
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Beyond organics, there is considerable potential in high-value,
climate-resilient crops. Nuts, particularly almonds and pistachios, are gaining
traction as farmers seek alternatives that are better suited to arid conditions.
Similarly, medicinal and aromatic plants like licorice, capers, and ferula are
being cultivated on thousands of hectares, with government incentives aimed
at boosting local processing into teas and pharmaceuticals. This strategic
shift not only diversifies income streams for farmers but also aligns with
global wellness trends and the increasing demand for natural ingredients.

Emerging export markets are another critical frontier. While Russia and
Kazakhstan remain key partners, there is growing interest in the Middle East
and China for products like pomegranates, onions, and nuts. Successfully
penetrating these markets will depend not just on production volume but on
meeting stringent international quality, packaging, and certification standards,
such as GlobalG.A.P..

The Engine of Innovation: Research, Development, and
Technology

Future growth cannot be sustained by simply planting new crops. It must be
powered by a robust ecosystem of research and development (R&D) and the
widespread adoption of modern technology. Recognizing this, the
government's development strategy identifies the advancement of research,
education, and advisory services as a core priority. This involves creating a
modern system that links agricultural education with the practical needs of
the sector, fostering innovation, and boosting labor productivity.

Water, Uzbekistan's most precious and constrained resource, is at the heart
of this technological push. The country is one of the world's least
water-efficient, a reality that poses an existential threat to its agricultural
ambitions. Consequently, there is a massive drive to implement water-saving
technologies, from drip irrigation to advanced digital water management
systems. The state is subsidizing the adoption of these technologies, with the
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goal of covering all irrigated farmland by 2030. Digital platforms like "Suv
hisobi" (Water Accounting) are being rolled out to automate water accounting
and optimize distribution, while GIS technology is being used to map water
consumption and identify deficits in near real-time.

Digitalization extends beyond water management. Drones for fertilizer
application, 0T sensors for soil monitoring, and farm management software
are becoming more accessible, promising to enhance efficiency and save
costs. To facilitate this transition, Agricultural Knowledge and Innovation
Centers are being established in all regions to provide a "one-stop shop"” for
services like soil analysis, seed selection, and pest control.

The Global Classroom: International Collaboration and
Knowledge Transfer

Uzbekistan is not undertaking this journey alone. International cooperation is
a vital catalyst for progress, providing access to capital, expertise, and new
technologies. Organizations like the World Bank, the Asian Development
Bank (ADB), and the UN's Food and Agriculture Organization (FAO) are key
partners, financing major projects and providing technical assistance across
the sector.

Bilateral partnerships are also proving invaluable. Cooperation with the
Netherlands, a global leader in ag-tech, is focused on greenhouse farming,
seed production, and logistics. The European Union, through its EU-AGRIN
project, supports the creation of "Innovation Groups" that bring together
farmers, scientists, and businesses to solve practical challenges, such as
developing disease-resistant wheat varieties while saving water. Similarly, the
U.S. Agency for International Development (USAID) has partnered with the
Ministry of Agriculture for over a decade to help diversify the sector toward
higher-value commodities and introduce new management practices.

These collaborations function as a global classroom, facilitating the transfer

89



The Road Ahead: Future Trends and Opportunities

of knowledge and best practices that would take decades to develop
independently. They help align Uzbek agriculture with international standards,
improve food safety, and build the human capital hecessary to compete on
the world stage. From Italian expertise in agricultural economics to Chinese
assistance in "smart" irrigation systems, these partnerships are accelerating
Uzbekistan's transformation.

As Uzbekistan looks toward 2030 and beyond, the path is clear, if not entirely
smooth. The opportunities for growth, diversification, and technological
advancement are immense. Yet, they are contingent upon continued policy
discipline, strategic investment in both people and technology, and a
deepening engagement with the global community. The seeds of a modern,
dominant agricultural force have been planted. The challenge now is to
nurture them to their full potential, a final summation of which we will turn to
in our concluding chapter.
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Chapter 17

Conclusion: A New Golden Era for
Uzbek Agriculture

The story of modern Uzbek agriculture is, in many ways, the story of
Uzbekistan itself. It is a narrative of profound transformation, of shedding a
legacy of rigid central planning to embrace a future defined by
market-oriented dynamism and resilience. For decades, the nation's identity
and its fields were intertwined with a single commaodity: cotton, the so-called
"White Gold." This monoculture, a holdover from the Soviet era, dictated the
rhythms of rural life, shaped the national economy, and exacted a heavy toll
on both the environment and the people. As we have explored throughout
this book, the journey from that singular focus to the vibrant, diversified
agricultural powerhouse of today has been nothing short of remarkable.

This concluding chapter serves not as an end, but as a reflection on a
journey still unfolding. It is a summation of the critical shifts that have
redefined what it means to cultivate the Uzbek land. We have moved beyond
the era where "White Gold" was the only treasure sought from the soil. Today,
a new golden era is dawning, one characterized by a rich tapestry of crops,
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innovative practices, and a renewed sense of purpose for the millions who
depend on agriculture for their livelihood.

The Pillars of a Quiet Revolution

The transition from a state-dominated, single-crop system was not accidental;
it was built upon three foundational pillars: decisive policy reform, a wave of
innovation, and a surge in strategic investment. The government's "Strategy
for Agricultural Development 2020-2030" served as a critical blueprint,
signaling a clear departure from the past. The abolishment of state-set cotton
and wheat quotas was, perhaps, the most significant policy lever pulled. This
single act liberated farmers, empowering them to make decisions based on
profitability and sustainability rather than state decree. It was a fundamental
shift that unlocked the immense potential for diversification.

This new policy landscape created fertile ground for innovation to take root.
Digitalization has become a key driver of efficiency, with tools like geographic
information systems (GIS) for land management, smart irrigation
technologies to combat water scarcity, and platforms like the "Agro-Subsidy"
information system streamlining state support. These technologies are not
merely novelties; they are essential instruments for increasing yields,
optimizing resource use, and enhancing the sector's resilience to climate
change. The rise of agricultural clusters--private enterprises managing the
entire value chain from field to textile--has also been a game-changer, though
not without its own set of challenges. These clusters have helped modernize
production and processing, linking farmers more directly to both domestic
and international markets.

None of this would be possible without significant capital. Investment has
flowed into the sector from both public and private sources, including
substantial foreign direct investment. In 2024 alone, Uzbekistan's agriculture,
forestry, and fisheries sectors attracted 25. trillion soums in capital
investments, with nearly half coming from foreign sources. This capital has
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funded everything from modernizing irrigation infrastructure to building new
processing facilities and supporting the adoption of higher-value horticulture.

The Enduring Heartbeat of the Nation

Even as Uzbekistan's economy diversifies into industry and services,
agriculture remains its foundational pillar. The sector contributes significantly
to the national GDP, accounting for about 19.2% in 2024, and is the primary
source of employment and livelihood for nearly half the country's population
residing in rural areas. The social implications of this agricultural renaissance
are profound. The eradication of systemic forced and child labor in the cotton
harvest, a milestone confirmed by the International Labour Organization, has
restored dignity to rural work and repaired the nation's international standing.

The shift away from water-intensive cotton has allowed for a boom in the
cultivation of fruits, vegetables, and other crops, dramatically enhancing the
nation's food security. Exports of horticultural products have surged, with
revenues surpassing $2. billion in 2025, a nearly 37% increase from the
previous year. This not only brings in vital foreign currency but also integrates
Uzbekistan more deeply into regional and global value chains. Agriculture is
not just an economic activity; it is the lifeblood of rural communities and a
cornerstone of national stability and well-being.

Beyond White Gold: A Future Harvest

What, then, is the future of 'White Gold'? Cotton has not vanished. Instead,
its role has been redefined. It is no longer a tool of state control but one crop
among many, increasingly processed domestically into higher-value textiles,
with a goal of boosting textile exports to $7 billion by 2028. The focus has
shifted from the quantity of raw fiber to the quality and value of the final
product.

As we look to the horizon, the fields of Uzbekistan promise a harvest more
valuable than any single commodity. This new golden era is one of diversity,
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innovation, and sustainability. It is an era where the ingenuity of the Uzbek
farmer, empowered by supportive policies and modern technology, can
flourish. The challenges, of course, remain--water scarcity, the need for
greater infrastructure, and ensuring that small-scale farmers are not left
behind in the wave of modernization are all pressing issues.

Yet, the trajectory is clear. Uzbekistan has successfully charted a new
course, demonstrating that a nation can break free from the constraints of a
difficult past to cultivate a more prosperous and sustainable future. The story
written in these fields is a powerful lesson in economic transformation,
offering a model of hope and possibility for other nations navigating their own
paths to development. The white gold of the past has given way to a richer,
more varied, and ultimately more valuable bounty--the true golden era of
Uzbek agriculture.
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