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Uzbekistan’s energy sector faces significant challenges, including systemic
inefficiencies, over-reliance on subsidies, and outdated infrastructure. Despite substantial
natural gas reserves, recurring energy shortages and wastage—estimated at 25-30% across
households, businesses, and farms—highlight the urgent need for reform. This study
examines the impact of government subsidies, which cost $1.15 billion annually, on
perpetuating inefficient consumption patterns and delaying the adoption of energy-efficient
technologies. Behavioral insights, such as bounded rationality and loss aversion, reveal gaps
in consumer awareness and motivation to adopt sustainable practices. The findings suggest
that redirecting subsidy funds toward investments in renewable energy, energy-efficient
technologies, and infrastructure modernization could significantly reduce energy wastage and
alleviate fiscal burdens. This transition is essential for achieving energy security,
sustainability, and economic resilience in Uzbekistan.
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Introduction

Uzbekistan’s energy sector faces a paradox: despite abundant natural gas reserves, the
country experiences recurring energy shortages, particularly during the cold months from
November to March. These deficits disrupt households and businesses, underscoring systemic
inefficiencies in energy production, distribution, and consumption. Reliance on fossil fuels—
especially natural gas and coal—not only inflates costs but also raises significant
environmental concerns.

Policy inefficiencies further exacerbate these challenges. Existing frameworks struggle to
meet growing demand and adapt to sustainable practices. Compounding this issue is a
shortage of expertise in energy efficiency and green technologies, which impedes the
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transition to cleaner energy systems.

Consumer behavior also plays a pivotal role in Uzbekistan’s energy crisis. Households often
rely on outdated, energy-intensive technologies, such as multiple individual air conditioning
units instead of centralized systems, which significantly increase consumption. Similarly,
industries like metallurgy and greenhouse agriculture employ inefficient production methods,
leading to substantial energy losses. Illegal activities such as electricity and gas theft further
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strain the energy supply and undermine sustainability efforts.
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Addressing these multifaceted challenges requires a comprehensive understanding of
the behavioral factors shaping energy consumption. This research investigates the socio-
cultural, economic, and psychological influences on energy use in Uzbekistan. By identifying
these patterns, the study aims to inform targeted policy interventions that promote
sustainable consumption and facilitate the transition to an efficient, environmentally friendly
energy system.

Relevance

Understanding behavioral factors in energy consumption is critical for developing
effective energy policies. In Uzbekistan, both households and businesses significantly
influence energy demand and efficiency. For example, the widespread absence of centralized
heating and cooling systems in residential buildings leads to excessive energy use. Similarly,
outdated industrial technologies hinder efficiency, contributing to energy deficits and
obstructing sustainable development efforts.
A lack of professional expertise in energy efficiency and green technologies further
compounds these issues, making the implementation of advanced systems challenging.
Additionally, illegal activities such as gas and electricity theft exacerbate supply shortages,
highlighting the need for robust enforcement and public awareness initiatives.
By addressing these behavioral patterns, policymakers can design interventions that reduce
wasteful practices and encourage the adoption of efficient technologies. Such measures are
essential not only for mitigating immediate energy shortages but also for ensuring
Uzbekistan’s long-term energy sustainability.
Literature Review
Energy consumption plays a pivotal role in economic development and environmental
sustainability. In Uzbekistan, inefficiencies in policy implementation and unsustainable
consumption patterns pose significant challenges to energy provision. Behavioral economics
offers valuable insights for addressing these issues, particularly through concepts such as
nudge theory and bounded rationality. This review synthesizes existing literature on energy
consumption behaviors, policy interventions, and Uzbekistan’s energy landscape to identify
gaps and inform effective energy efficiency policies.
Energy Landscape in Uzbekistan
The “Uzbekistan Energy Profile” by the International Energy Agency (IEA) highlights the
country’s reliance on natural gas, which accounted for 85% of its total energy supply in 2022.
The government’s efforts to diversify the energy mix include expanding solar and wind
capacities under the Green Economy Transition Strategy (IEA, 2022). However, challenges
such as energy inefficiency and subsidized tariffs persist, as noted in the "Energy Efficiency in
Uzbekistan" report by the Agency for Strategic Reforms. These policies aim to reduce natural
gas consumption by 25 bcm and cut carbon emissions by 34 million tonnes by 2030 (Agency
for Strategic Reforms, 2022).
Despite these ambitions, barriers remain. Subsidized energy tariffs disincentivize energy-
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efficient practices, while insufficient data collection hampers the implementation of targeted
efficiency measures. International collaborations, such as the European Union's SECCA
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project, provide technical assistance, yet more systemic changes are needed (Agency for
Strategic Reforms, 2022).




INTERNATIONAL BULLETIN OF APPLIED SCIENCE IBAST

AND TECHNOLOGY IF=9.2 ISSN: 2750-3402

Behavioral Economics and Energy Consumption

Behavioral economics concepts provide a foundation for understanding and influencing
energy consumption behaviors. The U.S. Energy Information Administration (EIA)
underscores the significance of loss aversion, social norms, and present bias in shaping
consumer choices (EIA, 2021). For example, framing energy-efficient decisions as avoiding
financial losses may prove more effective than emphasizing savings.

Similarly, the study by Norouzi et al. (2022) on Iranian households reveals that socio-
demographic and psychological factors, including pro-environmental attitudes and perceived
control, significantly impact electricity consumption. These findings align with Paul Burger et
al.'s (2020) integrated framework, which emphasizes tailoring interventions to specific
contexts and combining individual and systemic strategies for behavioral change.

Policy Implications and Research Gaps

The reviewed literature points to key strategies for enhancing energy efficiency in Uzbekistan:
1. Nudge-based Interventions: Leveraging social comparisons and real-time feedback to
motivate energy-saving behaviors.

2. Economic Incentives: Reforming subsidized tariffs to reflect true energy costs and
encourage efficient usage.

3. Data-Driven Policies: Conducting comprehensive energy audits and improving
consumption data collection to identify targeted measures.

However, gaps remain in integrating behavioral insights into Uzbekistan’s policy framework.
Further research is needed to assess the effectiveness of behavioral interventions in this
specific context and to explore the interplay between cultural norms and energy behaviors.
Conclusion

Understanding energy consumption through the lens of behavioral economics provides
valuable insights for addressing inefficiencies in Uzbekistan's energy sector. By aligning policy
interventions with behavioral tendencies, the country can achieve its ambitious energy
efficiency and sustainability goals. Future research should focus on designing and testing
context-specific behavioral interventions to bridge the gap between policy aspirations and
practical outcomes.

Methodology

This study employs a mixed-methods approach, integrating both qualitative and quantitative
research methods to comprehensively analyze energy consumption behaviors and influencing
factors in Uzbekistan.

Qualitative Research

1. Survey: A structured survey was conducted with 100 participants aged 30-40 from
diverse education levels, income brackets, and household sizes. The survey explored energy
consumption behaviors, attitudes toward energy efficiency, and sources of information. The
collected data provided a broad overview of consumption patterns and attitudes.

2. Interviews: Semi-structured interviews were conducted with a subset of survey
participants to gain deeper insights into specific behaviors, motivations, and barriers to
energy-efficient practices. These interviews enabled a nuanced understanding of the socio-
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cultural and psychological factors shaping energy use.

Quantitative Research

1. Smart Meter Data Analysis: Data from smart meters installed in households and
businesses were analyzed to identify preciswgy consumption patterns. This quantitative
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approach provided objective measurements to complement self-reported behaviors

from the survey.

Qualitative Results

Energy Consumption Behavior

The survey revealed a low adoption rate of energy-efficient appliances, with the majority of
respondents reporting they "never" use such devices. This indicates limited awareness or
accessibility of energy-efficient technologies in Uzbekistan. Similarly, most participants
indicated they lacked centralized systems for heating and cooling, with "not applicable" being
the predominant response for heating/cooling controls. The absence of renewable energy use
among the majority of respondents further highlights the limited integration of sustainable
energy sources into daily life.

Attitudes and Perceptions

When asked about the importance of energy efficiency, most respondents expressed a neutral
stance, suggesting that energy efficiency is not a high priority in their decision-making
processes. The primary motivation for energy-saving behaviors was identified as "cost
savings,” with environmental concerns playing a secondary role. This finding reflects the
economic pressures faced by households and businesses, where immediate financial
considerations outweigh long-term sustainability goals. Awareness of energy consumption
relative to neighbors was also low, with the majority of participants stating they were
"unaware."

Information Sources

Respondents primarily relied on "online resources” for information about energy usage and
savings, indicating a preference for accessible and digital platforms. However, only a minority
reported consistently reviewing their energy bills and consumption data, with the majority
reviewing them "sometimes." This sporadic engagement suggests that participants may lack
the tools or motivation to monitor their energy use regularly.

Behavioral Interventions

The survey found that most respondents had never received feedback on their energy usage,
underscoring a significant gap in communication between energy providers and consumers.
Despite this, participants who had encountered feedback mechanisms rated them as
"effective” in influencing their behavior, highlighting the potential of targeted interventions to
drive change.

Quantitative Results

Overall Energy Consumption Patterns

. Households:

o Urban households: Average monthly consumption 300-500 kWh, depending
on family size and dwelling type. 35% of energy is consumed for heating in winter, with 25%
wasted due to inefficient insulation and outdated appliances.
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o Rural households: Average monthly consumption ~300 kWh, with 20%
wasted due to reliance on energy-intensive heating and cooling methods.

. Businesses:

o Average monthly consumption 2,000-5,000 kWh, varying by size and industry.

Peak energy usage occurs during operating hours (8 AM-8 PM), with 30% wastage
attributed to inefficient equipment and unnecessary energy use after hours.
. Greenhouse Farmers:
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o Average monthly consumption 1,500-3,000 kWh, largely driven by
irrigation systems, heating for greenhouses in winter, and lighting. 20% wastage linked to
poor scheduling and outdated irrigation technologies.

Energy Wastage Insights

. Heating and Cooling:

o 45% of urban households lack thermostats or automated heating systems,
resulting in overuse.

o 60% of rural households manually adjust heating or cooling systems, leading

to inefficient energy use.

. Lighting and Appliances:

o 40% of households continue to use incandescent bulbs, increasing energy
wastage by 10-15%.

o 55% of businesses keep lighting and non-essential equipment running after
operational hours, leading to 25% excess usage.

. Farming Operations:

o 30% of greenhouse farms operate irrigation systems during non-peak
demand hours, consuming additional energy.

o Heating inefficiencies in greenhouses lead to 15-20% higher energy costs

during winter.

Seasonal Variations

. Winter:

o Urban households experience a 50% increase in energy consumption, >,
primarily due to heating demands. o
o Greenhouse farms see a 30% rise in energy usage for heating, with a significant E
portion wasted due to inefficient systems. %
. Summer: Py
o Cooling needs contribute to a 40% increase in household energy consumption, g
especially in urban areas where air conditioners are more prevalent. A
o Greenhouse farms report a 25% increase in energy use for ventilation and ;l
cooling systems. o
. Spring and Autumn: g
o Energy consumption stabilizes, but inefficiencies in lighting and appliances o
persist across sectors. i
Key Findings =
1. Energy Wastage: Q
o On average, 25-30% of energy is wasted across all sectors due to behavioral E
factors and outdated infrastructure.

2. Behavioral Challenges:

o Urban households show higher energy wastage due to reliance on outdated
appliances, while rural households lack awareness about efficient energy practices.

o 60% of businesses and 70% of farms cite cost concerns as the primary
motivation for energy efficiency but lack access to modern energy-saving technologies.

3. Infrastructure Deficiencies:

o Limited adoption of automated systems like programmable thermostats and

energy-efficient appliances exacerbates wastaii.
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o Renewable energy adoption is negligible, with 85% of participants not
using alternative energy sources.
4, Opportunities for Optimization:
o Implementing smart technologies could reduce energy consumption by 20-
30% in households, businesses, and farms.
o Behavioral interventions, such as energy usage feedback and educational
programs, could further enhance efficiency and savings.
Discussions

The results of this study reveal critical insights into Uzbekistan's energy consumption
patterns and the systemic inefficiencies that exacerbate energy wastage. These inefficiencies
are compounded by the government’s significant expenditure on energy subsidies, which,
while aimed at maintaining affordability, inadvertently sustain outdated and wasteful
practices.

Survey and interview responses highlighted a widespread reliance on inefficient appliances
and manual systems for heating and cooling. For instance, 70% of respondents reported
never using energy-efficient appliances, and 60% of rural households lack thermostats,
instead relying on manual adjustments that lead to overuse. Participants expressed cost
savings as their primary motivation for energy-saving behaviors, but the subsidized energy
prices mask the true costs, reducing the incentive to adopt energy-efficient practices.

The subsidies, which amount to approximately 19.7 trillion soums in 2023 (uzdaily.com),
keep consumer costs low, with electricity priced at 295 soums/kWh, despite production
costs of 970 soums/kWh. However, this approach discourages investment in more efficient
technologies. For example, most participants expressed limited awareness of energy
efficiency’s benefits, rating its importance as "neutral,” while 85% had never received
feedback on their energy usage. This lack of actionable information and motivation
perpetuates inefficient behaviors.

Smart meter data revealed that urban households consume 300-500 kWh per month, with
25% of energy wasted, primarily due to inefficient insulation and appliances. Rural
households consume approximately 300 kWh per month, with 20% wastage stemming
from energy-intensive manual heating and cooling methods. Businesses, consuming 2,000-
5,000 kWh monthly, and greenhouse farms, with 1,500-3,000 kWh, both exhibited
significant wastage due to outdated equipment and operational inefficiencies.

Seasonal variations further exacerbate these inefficiencies. During winter, urban households
experience a 50% increase in energy consumption, largely driven by heating demands,
while greenhouse farms report a 30% rise for heating systems. In summer, cooling needs
contribute to a 40% increase in household consumption, especially in urban areas relying
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on energy-intensive air conditioning.

The subsidy system sustains these patterns by reducing consumer energy costs but failing to
incentivize efficiency. For example, households and businesses benefit from these subsidies
but continue using inefficient technologies, resulting in an estimated 25-30% of energy
wasted across all sectors. This costs the government approximately 14 trillion soums
($1.15 billion annually) in direct subsidies.

The current subsidy system, while alleviating immediate financial burdens on consumers,
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represents a missed opportunity for long-term efficiency and sustainability. Redirecting these
funds toward investments in energy-efficierlli ;echnologies and renewable energy could
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transform the energy landscape. For instance, a single year of subsidy allocations
(~19.7 trillion soums) could finance:

. Energy-efficient upgrades for 7 million households, such as LED lighting and
smart thermostats, at a cost of approximately 16.4 trillion soums.
. Solar panel installations for 1 million households, reducing reliance on fossil

fuels, for about 11.7 trillion soums.
These investments could reduce energy wastage by 25-30%, saving the government an
estimated 4 trillion soums annually in reduced energy subsidies. Over five years, the
cumulative savings could reach 20 trillion soums ($1.65 billion), funds that could be
redirected to pressing national needs like education and healthcare.
Key Implications
The findings underscore the urgent need to rethink Uzbekistan's energy subsidy strategy.
While subsidies currently provide short-term relief, they perpetuate inefficiencies and
prevent the adoption of sustainable practices. Redirecting these funds toward incentivizing
energy-efficient technologies, improving insulation in homes, and promoting renewable
energy adoption would not only reduce energy wastage but also alleviate fiscal pressure on
the government. Over time, this strategy could position Uzbekistan as a leader in energy
sustainability while addressing the socio-economic challenges posed by its current energy
crisis.
Conclusion
Uzbekistan's energy sector stands at a critical juncture, characterized by systemic
inefficiencies, over-reliance on subsidies, and outdated technologies. While subsidies have
provided short-term relief by maintaining affordable energy prices for consumers, they have
inadvertently perpetuated inefficient consumption patterns and delayed the adoption of
energy-efficient technologies. The study highlights that 25-30% of energy across
households, businesses, and farms is wasted, costing the government approximately 14
trillion soums ($1.15 billion annually) in subsidies. This inefficiency further strains the
country's energy supply and fiscal resources.
Quantitative data revealed that urban households consume 300-500 kWh monthly, with
25% of energy wasted, while rural households consume ~300 kWh, with 20% wastage.
Businesses and farms exhibit similar inefficiencies due to outdated equipment and poor
operational practices. Seasonal variations exacerbate energy demands, with winter heating
and summer cooling contributing to significant consumption spikes.
Qualitative findings showed that the majority of consumers lack awareness about energy-
efficient practices. Cost savings remain the primary motivator for energy-saving behaviors,
but the subsidized pricing structure reduces the perceived urgency for adopting efficient
technologies. Additionally, most consumers have never received feedback on their energy
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usage, missing a critical opportunity to influence behavior.

This study emphasizes the need for a paradigm shift in Uzbekistan’s energy policy.
Redirecting just one year of subsidy allocations (~19.7 trillion soums) could finance
significant investments, such as energy-efficient upgrades for 7 million households or solar
panel installations for 1 million homes. These investments could reduce energy wastage by
25-30%, resulting in annual savings of 4 trillion soums. Over five years, this redirection
could save 20 trillion soums ($1.65 billion), funds that could be repurposed for critical
sectors like healthcare and education.
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In conclusion, transitioning from blanket energy subsidies to targeted investments in
efficiency and renewable energy adoption offers a sustainable path forward. By aligning
policy with behavioral economics principles and prioritizing infrastructure modernization,
Uzbekistan can achieve energy security, reduce fiscal burdens, and position itself as a leader
in sustainable energy practices.
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