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Abstract: Effective implementation of the tasks set in the framework of the "World Government Summit-2022" held
in Dubai and the 24th goal of the "Development Strategy of the New Uzbekistan for 2022-2026" of the Republic of
Uzbekistan to provide the economy with continuous electricity and to apply "Green economy" technologies to all sectors
active implementation, increasing the energy efficiency of the economy by 20 percent. Currently, in our country, there
is no mechanism and methodology for implementation of issues such as transition to a green economy, thereby saving
electricity and reducing factors that have a negative impact on the environment at the local level. In particular, the lack
of knowledge and skills of local state authorities and civil servants working in neighborhoods and residents about the
NetZero energy system weakens the possibility of effective implementation of the tasks specified in the above documents.
Therefore, to create a methodology for developing a strategy for the transition of neighborhoods to the NetZero energy
system; analyze their economic and legal basis and develop proposals for its improvement; the tasks of developing a
mechanism for forming the population's culture about the NetZero energy system are defined.

Key words: Green energy, NetZero energy, system, energy, decarbonization, digitization, alternative energy, green
economy, local government.

Annotatsiya: Dubay shahrida o‘tkazilgan “World Government Summit-2022” sammiti doirasida belgilangan vazifalar
hamda O‘zbekiston Respublikasining 2022—2026 yillarga mo‘ljallangan “Yangi O‘zbekiston taraqqgiyot strategiyasi’ning
24-magsadi — iqgtisodiyotni uzluksiz elekir energiyasi bilan ta’minlash va barcha sohalarga “yashil iqgtisodiyot”
texnologiyalarini joriy etish orgali igtisodiyot energiya samaradorligini 20 foizga oshirish — samarali amalga oshirilishi
talab etilmoqgda. Hozirgi kunda mamlakatimizda yashil igtisodiyotga o‘tish, elektr energiyasini tejash va atrof-muhitga
salbiy ta’sir ko‘rsatuvchi omillarni mahalliy darajada kamaytirish kabi masalalarni amalga oshirish mexanizmi va
metodologiyasi mavjud emas. Xususan, mahallalarda faoliyat yuritayotgan davlat organlari va xodimlar hamda aholining
NetZero energiya tizimi bo‘yicha bilim va ko‘nikmalarining yetarli emasligi yuqorida ko‘rsatilgan vazifalarning samarali
ijrosini zaiflashtirmoqda. Shu sababli, mahallalarning NetZero energiya tizimiga o‘tishi bo‘yicha strategiya ishlab chigish
metodologiyasini yaratish; uning iqtisodiy-huquqiy asoslarini tahlil qgilish va takomillashtirish bo‘yicha takliflar ishlab
chiqish; aholining NetZero energiya tizimiga oid madaniyatini shakllantirish mexanizmini yaratish vazifalari belgilangan.

Kalit so‘zlar: Yashil energiya, NetZero energiya, tizim, energiya, dekarbonizatsiya, ragamlashtirish, muqobil energiya,
yashil igtisodiyot, mahalliy boshqaruv.

AHHOTauus: QddekTMBHaAA peanu3aums 3agad, nocTaBneHHbix B pamkax «World Government Summit-2022»,
npowegwero B [lybae, a Tawke 24-n uenn «Ctparterym passutua HoBoro Y3bekuctaHa Ha 2022-2026 rogbl» —
obecneyeHne 3KOHOMUKM BecrnepeboriHbIM 3NEeKTPOCHAGXEHNEM 1 BHEOPEHME TEXHOIOMUIA «3ENEHON 3KOHOMUKM» BO
BCe cdhepbl C MOBbILLEHNEM 3HEPTO3ahPEKTUBHOCTM 3KOHOMUKM Ha 20 MPOLEHTOB — OCTAETCS MPUOPUTETHOWN 3adaqent.
B HacTosilLee Bpems B cTpaHe OTCYTCTBYIOT MEXaHW3M M METOAONOMMSA AN PELLEHNS Takux BOMPOCOB, Kak Nepexos K
3€MEHON 3KOHOMMKE, SKOHOMMUS INEKTPOIHEPTUN N CHXKEHME (DAaKTOPOB HEraTMBHOIO BO3OEMCTBMS Ha OKPYXKatoLLy
cpegy Ha MeCTHOM ypoBHe. B 4yacTHOCTW, HEAOCTaTOYHbIE 3HAHUSA M HABbIKM MECTHbIX FOCYAapCTBEHHbLIX OPraHoB,
cny>xalumx Maxanneun u Hacenenus no cucteme NetZero cHXarOT BOSMOXHOCTb 3MEKTUBHON peanu3aunm ykasaHHbIX
3apgad. [MoaTomMy onpeaeneHsl criegyolme 3agayn: co3aaHne MeTooMnorum paspabdoTku cTpaTerun nepexoga Maxannemn
k cucteme NetZero; aHanm3 eé 3KOHOMMKO-NPABOBOWM OCHOBbI U pa3paboTka NpeafioKeHni No e€ COBEPLUEHCTBOBAHNIO;
pa3paboTka MexaHn3ma (hOpMUPOBaHUS KynbTypbl HaceneHns no Bonpocam cuctembl NetZero.

KnioueBble crioea: 3enéHasi aHeprusi, NetZero 3Heprusi, cucrtema, 3dHeprusi, AekapboHusaums, uMdpoBU3aLUs,
anbTepHaTMBHAsi SHEprusi, 3enéHas SKOHOMUKa, MECTHOE yrnpaBreHue.
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INTRODUCTION

In recent decades, the global community has placed particular emphasis on achieving NetZero energy
systems as a central priority in sustainable development. The experiences of the United States, Japan, France,
Germany, South Korea, and China demonstrate that institutional transformation of the national economy through
medium- and long-term models plays a decisive role in reducing carbon dioxide emissions and increasing
energy efficiency. Over the past 10-15 years, the United States has achieved significant results in energy
conservation, reducing total energy consumption by nearly 20 percent through targeted saving measures. This
was largely the outcome of intensive scientific research on energy-saving technologies, the timely adoption of
regulatory frameworks, and the introduction of innovative solutions. For example, since 1997, the Million Solar
Roofs program has successfully installed solar systems on more than one million homes by 2010.

Similarly, Germany has introduced policies allowing private investors to install solar panels on roofs of
public buildings covering more than 100,000 square meters, with generated electricity supplied directly into the
urban grid. These global practices highlight the importance of combining legal support, financial incentives, and
technological innovation in fostering NetZero transitions.

Building upon the contributions of scholars such as M. Baird, A. Carlson, A. Chetfield, S. Reddick, G. Feldhof,
T. Kretzman, and McKnight, the current study emphasizes the relevance of local governance. Considering
the specific role of the neighborhood institution in Uzbekistan, the research focuses on adapting global best
practices to national conditions by developing mechanisms to strengthen the capacity of local authorities and
residents for implementing NetZero systems.

LITERATURE REVIEW

The transition to NetZero energy systems has been a central topic of global scientific debate in recent
years. Davis et al. [1] emphasized that achieving net-zero emissions requires profound changes in the structure
of energy systems, including large-scale deployment of renewable energy and carbon capture technologies.
Similarly, Azevedo et al. [2] argue that while significant progress has been made in understanding pathways to
NetZero, many uncertainties remain regarding economic feasibility and technological scalability. DeAngelo et al.
[3] further highlight that scenarios leading to zero CO, emissions must account for systemic interdependencies
between energy, land, and water resources.

At the methodological level, Pye et al. [4] note that modelling NetZero systems demands a paradigm
shift, moving beyond traditional optimization approaches towards integrated frameworks that account for
uncertainty and socio-economic factors. Complementing this, Tsiropoulos et al. [5] examine European Union
strategies, showing that achieving NetZero by 2050 requires aggressive investment in renewable energy, digital
infrastructure, and policy reforms.

From a national perspective, Uzbek scholars such as Makhmudova, Ashurov, and Razakova [6] underline
the role of digital ecosystems and platforms in supporting green transformation. Likewise, Makhmudova,
Ashurov, and Gulomova [7] analyze the challenges of digital transformation in Uzbekistan’s economy, stressing
the need for technological innovation and institutional reforms to accelerate sustainable NetZero pathways.

METHODOLOGY

This study applies a comparative and systematic approach to design a model for the full transition to a
NetZero energy system in Uzbekistan. First, international experiences from the USA, Germany, Japan, South
Korea, and the EU were examined through content analysis of policy documents, energy programs, and
scholarly works. Second, economic and legal frameworks in Uzbekistan were analyzed to identify institutional
gaps in implementing green energy reforms. A mixed-method strategy was adopted: qualitative analysis to
evaluate policy consistency and governance mechanisms, and quantitative assessment using energy efficiency
indicators and CO, reduction trends. Additionally, expert interviews with local government officials and residents
were proposed to determine awareness levels, ensuring that the model reflects both global best practices and
national realities.

ANALYSIS AND RESULTS

The comparative study of global experiences demonstrates that the successful transition to NetZero energy
systems requires long-term institutional transformation, strong legal frameworks, and sustained investment
in innovative technologies. In the United States, over the last 10-15 years, energy consumption has been
reduced by nearly 20 percent, largely due to the implementation of energy-saving programs and the adoption of
advanced technologies. A notable example is the Million Solar Roofs initiative, launched in 1997, which by 2010
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had installed solar systems on more than one million residential buildings, significantly expanding decentralized
renewable generation.

Germany provides another valuable case, where policies enabled private investors to install solar panels
on more than 100,000 m? of public building roofs and supply electricity directly to the city grid. These measures
illustrate the effectiveness of integrating private sector participation into national energy strategies.

The works of Baird, Carlson, Chetfield, Reddick, Feldhof, Kretzman, and McKnight provide further scientific
justification for focusing on both technological and governance dimensions of NetZero systems. Their findings
underline the importance of embedding green energy policies at the lowest levels of governance.

For Uzbekistan, the neighborhood (mahalla) institution represents a unique platform for localizing NetZero
strategies. By adapting international best practices to the socio-economic and legal context of Uzbekistan,
it becomes possible to design a model that combines global scientific achievements with local institutional
capacities, ensuring effective implementation of sustainable energy transitions.
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Figure 1. Total renewable energy in selected countries share in energy supply, 2019

Since 1973, along with the development of energy saving measures, active work on the development of
solar energy has begun in Japan. At that time, 1 watt of energy produced by a solar cell cost 30,000 yen. By
2000, this figure had decreased to 140 yen. Such a level of prices makes it reasonable to use solar panels
in everyday life. By the end of 1997, solar panels had been installed on 8,000 residential buildings, with the
government paying one-third of the battery installation costs. By the end of 2010, solar panels were installed
on 1 million residential buildings. In 1979, the Energy Conservation Act came into force in Japan. It belongs to
large industrial enterprises, which then accounted for 70% of the energy consumed. In Japan, a specific school
of green energy development has been created, which are environmental management, social capital and
institutional capacity theory of environmental management. The scientific research works of representatives of
this school K. Abe, M. Taguchi, T. Saito, N. Mishima, M. Motosu, Y. Maruyama and Y. Himiyama were studied
and the aspects of their achievements implemented in practice were thoroughly analyzed. It was found that
mainly in Japan, more attention is paid to the interaction between the scientific research structures of the
development of green energy and the public authorities, including the local government.

In Uzbekistan, there are the following scientific problems that need to be solved in this field:

1. In our country, there is no methodology of a mechanism for the transition to a green economy, thereby
saving electricity and identifying factors that have a negative impact on the environment and reducing its impact
at the neighborhood level;

2. Indicators for determining the qualification requirements and competencies of local government bodies
and civil servants operating in the neighborhoods for the implementation of the NetZero energy system have
not been developed, and there are no educational programs and special courses for improving their knowledge
and skills in this direction;

3. The effect of the full transition to the NetZero energy system and global carbon dioxide reduction goals
on the national economy by 2050 has not been analyzed by correlation-regression, and no econometric models
have been developed in this regard;

4. There is no mid- to long-term model for a complete transition to the NetZero energy system;

5. The economic and legal basis of the transition to the NetZero energy system in the neighborhoods have
not been sufficiently scientifically analyzed together;

6. The methodology of the system and mechanism of forming the culture of the population about the
NetZero energy system has not been developed.
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According to statistics, the demand for electricity in our country is predicted to grow by 6-7% per year until
2030, and the existing capacities do not allow to fully satisfy the domestic needs. It can also be observed that
in the last 5 years, the volume of electricity production in Uzbekistan has increased from 61 billion kWh to 72
billion kWh or 1.2 times. Despite the reports made in this area, due to the existence of problems related to
the supply infrastructure, in 2021, the unsatisfied demand for electricity in the republic amounted to 2-3 billion
kWh. This increases the need for step-by-step reform of the energy resources market aimed at ensuring the
participation of private investments in the country’s continuous and full supply of energy resources.

If the share of renewable energy resources is about 20% in European countries, this indicator is much
lower in Uzbekistan, and most of the electricity is produced in thermal power plants. 12-15 percent of the
country’s natural gas is wasted for their continuous operation. According to estimates, it is predicted that the
volume of natural gas production will decrease significantly in the next 15-20 years. Diversification of electricity
sources will help to get out of this situation.

Systematic and comparative economic- legal analysis in the project , complex approach, sociological
surveys, systematic analysis , induction, deduction, logic, observation, statistical and research scientific
abstraction, empirical, descriptive statistics, analysis and synthesis, econometric analysis, correlation-
regression analysis, expert assessment, grouping, dynamic analysis, cluster used research methods such
as method, complex approach. Experiences of foreign countries, including the USA, Japan, China, European
countries, and the Republic of Korea, have been studied within the scope of the topic.

The scientific novelty of the research is the creation of a scientifically based mechanism for the
implementation of the NetZero energy system in the neighborhoods based on the successful experiences
of foreign countries, taking into account the uniqueness of the neighborhood institution in Uzbekistan. It is
intended to obtain the following results:

1. As part of the international events of the «World Governments Summit-2022», priority global calls and
forecast models expected in the world economy in the near, medium and long future (perspective) will be
deeply analyzed, and opportunities will be determined for its implementation in the conditions of Uzbekistan;

2. A methodology for developing a strategy for transferring neighborhoods to the NetZero energy system
will be created. The economic and legal basis of introducing the NetZero energy system in each neighborhood
in the conditions of the Republic of Uzbekistan will be researched, and scientifically based proposals will be
developed to increase the efficiency of electricity by 20%;

3. The influence of the population’s culture about the NetZero energy system on the development of the
green economy in the neighborhood will be scientifically studied and a scientifically based methodology will be
developed;

4. Foreign experience aimed at increasing the share of alternative energy sources is analyzed and
alternative energy programs for neighborhoods are proposed based on it;

5. Within the framework of the project, a scientific practical manual on the topics «Strategy of transfer
to the NetZero energy system in neighborhoods», «Mechanism of transfer to the NetZero energy system in
neighborhoods», «Mechanisms of raising the culture of the population about the NetZero energy system» and
an educational practical manual on the topic «NetZero energy system» will be prepared;

6. On the basis of artificial intelligence, software will be created that evaluates the possibilities of
implementing the NetZero energy system in the region and defines the main directions of implementation;

7. Software will be created to determine the rating of implementation of the NetZero energy system in the
neighborhoods;

8. By introducing artificial intelligence, based on econometric analysis, a program will be created that
identifies green entrepreneurship directions and mechanisms for its implementation in neighborhoods;

9. Equipment and software for determining air pollution and energy consumption will be created in
neighborhoods;

10. The economic efficiency of the implementation of the NetZero energy system in the neighborhoods will
increase up to 20 percent;

11. Household energy costs are saved;

12. In places, especially in rural households, the demand for energy resources is fully met;

13. It has a positive effect on the continuous supply of the population’s demand for electricity in rural areas;

14. Alternative energy producing cooperatives will be established on the basis of public and private
partnerships, which will create an opportunity for the state to continuously supply households with electricity;

15. The population’s culture of NetZero energy system and efficient use of green energy is formed;

16. Economic indicators determining the introduction of the NetZero energy system in the regions and
methods of rating them will be developed,;

17. The methodology of creating cooperatives that produce alternative energy is offered to the neighborhoods
and practical support is provided for the establishment of the center in exchange for a share in the cooperatives.
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Table 1. Increasing the production capacity of Uzbekistan until 2030 indicators on

Make a forecast release power increase (MW) LGy woork EEESD
percentage (%)

Indicator

2030

2019 2020 2021 2022 2023-30 2018

General 1074.1 886.8 1961.5 2061.6 14 017.8 100 100
Traditional energy 1050 1807 1777 2259.4 10 910.2 90 75
Including power . 1060 320 740 4 280 . .
output
Total again
renewable energy 241 119.8 504.5 542.2 7 387.6 10 25
sources
- Hydropower 241 119.8 204.5 422 1487.6 10 11.2
- Solar energy - - 300 400 4 300 - 8.8
- Wind energy - - - 100 1600 - 5

The result of the commercialization of the research results is seen in the following:

On the basis of the created methodology and software, services for the development of a strategy for the
implementation of the NetZero energy system are offered for each neighborhood based on its characteristics.
The use of this strategy provides an opportunity to reduce electricity consumption by 30-50% by introducing
the NetZero energy system in neighborhoods. This service will be provided on a contractual basis in the future.

Training programs will be developed on the topics of «Strategy of transition to the NetZero energy system
in neighborhoods», «Mechanism of transition to the NetZero energy system in neighborhoods», «Mechanisms
for raising the culture of the population about the NetZero energy system» and «NetZero energy system», and
based on them, about 50 thousand civil servants will be trained training courses are offered on the basis of a
contract. An online training platform will be created on the above topics and will be offered on a paid basis for
relevant industry representatives.

The methodology of creating cooperatives that produce alternative energy is offered to the neighborhoods
and practical support is provided for the establishment of the center in exchange for a share in the cooperatives.

CONCLUSION AND RECOMMENDATIONS

The analysis of international experiences and Uzbekistan’s current energy situation demonstrates that the
full transition to a NetZero energy system requires a comprehensive and step-by-step approach. Countries
such as the United States, Germany, and Japan have shown that combining scientific research, supportive
legislation, and financial incentives creates strong foundations for energy transformation. Their achievements
underline the importance of linking innovation with active participation of local governments and private
investors. In the case of Uzbekistan, the mahalla (neighborhood) institution offers a unique platform to localize
NetZero initiatives, ensuring that reforms are adapted to socio-economic and cultural realities.

The study highlights several challenges: the absence of a national methodology for NetZero transition,
insufficient qualification standards for local authorities, and the lack of econometric models to assess economic
impacts. Moreover, the growing electricity demand, projected to rise by 6—7% annually, further increases the
urgency of reform.

To address these issues, the following recommendations are proposed: develop a unified methodology for
implementing NetZero at the neighborhood level; introduce specialized training programs to improve the skills
of 50,000 civil servants; foster public—private partnerships for renewable energy cooperatives; and establish
digital platforms with Al-based software to monitor emissions and energy efficiency. These steps will not only
increase energy efficiency by up to 20 percent but also strengthen green entrepreneurship, reduce household
costs, and ensure sustainable energy security for Uzbekistan by 2050.
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