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DIGITAL ECONOMY AND GREEN 
TECHNOLOGIES: INNOVATIONS ON THE ROAD 
TO SUSTAINABLE DEVELOPMENT

Amiriddinova Madinabonu Zayniddin kizi
PhD Researcher at the Samarkand Branch 
of Tashkent State University of Economics, 
madina09za01@gmail.com

Abstract. This article discusses the intersection of digital economy and green technologies as a driver for sustainable 
development. The article explains how digitalization through data analytics, automation, and innovation enhances 
ecological efficiency and catalyzes green growth. The combination of green technologies with digital technologies 
enables the possibility of resource optimization, emission reduction, and circular business model creation. Results of 
recent studies indicate that digitalization accelerates green innovation, which subsequently mediates the contribution 
of the digital economy to the promotion of sustainable development. The extent, however, is contingent on digital 
infrastructure, human capital, institution system, and technological readiness. The article concludes that integration of 
digital transformation strategies with green innovation policies is a must for guaranteeing economic efficacy in the long 
term and environmental sustainability.

Key words: digital economy; green technologies; sustainable development; innovation; resource efficiency.
Annotatsiya. Ushbu maqolada raqamli iqtisodiyot va yashil texnologiyalarning kesishishi barqaror rivojlanish uchun 
harakatlantiruvchi omil sifatida muhokama qilinadi. Maqolada ma'lumotlar tahlili, avtomatlashtirish va innovatsiyalar 
orqali raqamlashtirish qanday ekologik samaradorlikni oshirishi va yashil o'sishni katalizlashi tushuntiriladi. Yashil 
texnologiyalarning raqamli texnologiyalar bilan uyg'unligi resurslarni optimallashtirish, emissiyani kamaytirish va 
aylanma biznes modelini yaratish imkonini beradi. So'nggi tadqiqotlar natijalari shuni ko'rsatadiki, raqamlashtirish yashil 
innovatsiyalarni tezlashtiradi, bu esa raqamli iqtisodiyotning barqaror rivojlanishni rag'batlantirishga qo'shgan hissasiga 
vositachilik qiladi. Biroq, ko'lami raqamli infratuzilma, inson kapitali, institutlar tizimi va texnologik tayyorgarlikka bog'liq. 
Maqolada raqamli transformatsiya strategiyalarini yashil innovatsiyalar siyosati bilan integratsiyalashuvi uzoq muddatli 
istiqbolda iqtisodiy samaradorlik va ekologik barqarorlikni kafolatlash uchun zarur hisoblanadi, degan xulosaga keladi.

Kalit soʻzlar: raqamli iqtisodiyot; yashil texnologiyalar; barqaror rivojlanish; innovatsiya; resurslar samaradorligi.
Аннотация. В данной статье рассматривается взаимосвязь цифровой экономики и «зелёных» технологий как 
движущая сила устойчивого развития. В статье объясняется, как цифровизация посредством аналитики данных, 
автоматизации и инноваций повышает экологическую эффективность и стимулирует «зелёный» рост. Сочетание 
«зелёных» и цифровых технологий открывает возможности оптимизации ресурсов, сокращения выбросов и 
создания циклической бизнес-модели. Результаты недавних исследований показывают, что цифровизация 
ускоряет «зелёные» инновации, что, в свою очередь, опосредует вклад цифровой экономики в содействие 
устойчивому развитию. Однако степень этого влияния зависит от цифровой инфраструктуры, человеческого 
капитала, институциональной системы и технологической готовности. В статье сделан вывод о том, что 
интеграция стратегий цифровой трансформации с политикой «зелёных» инноваций необходима для обеспечения 
экономической эффективности в долгосрочной перспективе и экологической устойчивости.

Ключевые слова: цифровая экономика; «зелёные» технологии; устойчивое развитие; инновации; ресурсо 
эффективность.

I N T R O D U C T I O N
The intersection of green technologies and digital economy models is a pivotal horizon of economic 

transformation as well as environmental sustainability. The “digital economy” refers to economic activity 
propelled by digital technologies—e.g., artificial intelligence, big data, cloud computing, the Internet of Things 
(IoT)—that reshape business models, value chains and manufacturing processes. At the same time, “green 



IQ
T

IS
O

D
IY

O
T

Э
К
О
Н
О
М
И
К
А

E
C

O
N

O
M

Y

YA S H I L  I Q T I S O D I Y O T  VA  TA R A Q Q I Y O T

https://yashil-iqtisodiyot-taraqqiyot.uz 1607

2025-yil, oktyabr.  № 10-son.

technologies” refer to innovation designed to reduce environmental impacts, improve resource efficiency, and 
promote low-carbon or circular economy practices.

Together, these two industries represent a strategic path for sustainable expansion: digital technology 
enables more efficient monitoring and adjustment of resource use, while green technology ensures that growth 
is environmentally sound.

L I T E R A T U R E  R E V I E W
New empirical research illustrates that development of the digital economy—and particularly its ability 

to contribute to green innovation—has significant positive effects on indices of sustainable development. 
For instance, according to one study, the digital economy has a strong stimulation effect on sustainable 
development and green innovation plays the role of mediator.  However, in light of this promising intersection, 
key questions remain: how precisely do digital economy and green technologies interact to promote sustainable 
development? What are the mechanisms, and under what conditions do they take effect? It is particularly 
significant to understand these matters for policymakers and practitioners that pursue economic growth and 
environmental needs alignment.

As a result, this paper responds to two main research questions: 
•	 How do the digital economy and green technologies collectively advance sustainable development? 
•	 What are the key enabling factors and processes underpinning this contribution? 
Methods.This study utilizes a qualitative research strategy based on an integration of literature of 

recent empirical and theoretical work focusing on the intersection between sustainable development, green 
technologies, and digital economy [6]. 

Results. Literature reviewed indicates that development in the digital economy, when combined with 
green technology innovation, is positively contributing to sustainable development at different levels: economic 
development, energy and resource efficiency, and environmental performance. For example, research has 
confirmed that a developed digital economy is linked with increased energy efficiency and lower carbon intensity.

Apart from that, green technology serves as an intermediary of the digital economy-sustainability trajectory: 
in a research of 268 Chinese cities from 2011-2020, the digital economy stimulated green innovation, which 
subsequently improved sustainability performance[5]. Fundamentally, the digital economy provides the 
enabling infrastructure—data, connectivity, analytics—while green technologies are deployed innovations for 
decarbonization, circularity and efficiency. Both, together, create a change process under which economic 
development is separated from environmental degradation. Analysis of the data and proper utilization of the 
resources: Cyber technologies allow monitoring of resource flows (energy, materials) in real time, i.e., there 
can be adaptive optimization and less waste. (smart grids, IoT sensors). Automation and higher productivity: 
Digitalisation is more efficient and cheaper to produce; combined with green technologies (energy-efficient 
systems), it is both economic and environmentally friendly. Green innovation diffusion: Web platforms facilitate 
collaboration, knowledge sharing and rapid roll-out of green technologies, shortening cycles of innovation. 
For example, one study highlights how green innovation serves as a bridge between the digital economy 
and sustainability. Circular economy and business model transformation: The digital economy facilitates new 
business models (sharing economy, product-as-a-service, remanufacturing) that are by design more resource-
light; green technologies render such models possible.

Institutional and policy support: The effect is stronger where policy and institutional settings, requirements, 
and incentives value digitization in favor of green technology investment and sustainable development [4]. 

The power of this digital-green intersection is bound by a number of factors. Digital infrastructure maturity: 
Without strong broadband, digital platforms and data analytics capacity, the opportunities for the digital economy 
cannot be reaped. Human capital and innovation capacity: The regions or firms with greater R&D intensity and 
digital strengths have greater likelihood of winning stronger benefits; skills deficits slow progress instead.

Green technology adoption and readiness: Having green technologies (renewables, efficient systems, 
circular economy technologies) is vital; where not available, the effectiveness is diluted. Regulatory coherence 
and investment climate: Facilitating policies (tax incentives, standards, digital and green strategy) guarantee 
convergence of green and digital. Governance gets in the way of it. Sectoral composition and path-dependency: 
Economies dominated by dependence on traditional high-carbon industries can experience structural inertia, 
slowing down digital-green transformation.

The findings confirm that the convergence of digital economy and green technologies offers a viable 
path towards sustainable development via more efficient, innovative and low-footprint economic processes. 
The proof is in support of the postulation that an advanced digital economy stimulates green innovation, thus 
generating better resource and environmental performances and expansion of the digital economy assisted in 
diminishing energy intensity and carbon emissions for Chinese cities [3].
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In turn, this convergence is not self-generating: it takes enabling conditions. In the absence of proper digital 
infrastructure, skills, supply of green technology, and institutional support, the potential can remain unrealized. 
This aligns with international debate on “digital divides” and “green divides” which can entrench inequality 
if left unaddressed. Policy-wise, the implications are: (i) national plans need to integrate green technology 
channels for digital economy development; (ii) digital infrastructure and green innovation system investment 
is necessary; (iii) institutions need to promote business models that are both digital and green; (iv) monitoring 
systems need to track both economic performance and environment/resource efficiency in order to capture 
convergence effects. For practitioners (start-ups, firms), the use of digital instruments for green product/service 
innovation, circular economy principles and data-driven resource management can contribute to competitive 
edge alongside promoting sustainability. For instance, a manufacturing company may embrace IoT sensors for 
energy tracking, integrate the same with predictive analytics, and undertake energy-efficient green technology 
upgrades—thereby achieving productivity and environmental benefits in tandem. From a research perspective, 
there are some gaps that exist. Most empirical work focuses on China or the European setting; data for 
developing economies, transitional economies (Central Asia, e.g.) is rare. Scholarly work also focuses on 
digital economy and green innovation separately rather than their dynamic interplay. Dynamic change over time 
is depicted less through longitudinal work. Future studies must explore such settings and deconstruct models 
that depict feedback loops (e.g., how diffusion of green technology spurs digital economy growth further). 
One caveat: there may be declining returns or nonlinear impacts—some reports say that after a certain point, 
marginal gains are tempered [1].

And there is also the risk of increasing disparities: advanced regions might capture the gains first, and 
outer regions lag behind. Policymakers need to struggle consciously for inclusive digital-green transformation.

C O N C L U S I O N
Lastly, convergence of green technologies and digital economy is a desirable innovation pathway to 

sustainable development. Based on the reviewed literature, digital economy enhances green innovation and in 
the absence of enabling infrastructure, human capital, regulatory arrangements and technology readiness, this 
compatibility yields economic efficiency, resource productivity as well as environmental benefits. Coordination 
of digitalisation strategies with green innovation agendas is essential to developing nations and industries 
that wish to achieve sustainability outcomes. Future research needs to carry the empirical data to different 
geographies, perform longitudinal and sectoral research, and explore policy–technology–business model 
relationships in the digital-green context.
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