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Abstract: The transition toward a green economy requires innovative approaches 
that integrate economic growth with environmental sustainability. Digital tools play 
an increasingly important role in supporting this transition by enabling more efficient 
resource management, reducing environmental impacts, and fostering sustainable 
business models. This paper explores the role of digital technologies – such as big 
data analytics, artificial intelligence, the Internet of Things, and digital platforms – in 
promoting green economic development. The study analyzes how these tools con-
tribute to energy efficiency, emission reduction, circular economy practices, and su-
stainable decision-making in both the public and private sectors. Furthermore, the 
paper identifies key challenges related to digitalization, including technological gaps, 
high implementation costs, data security issues, and the digital divide. Based on the 
analysis, the paper highlights best practices and provides recommendations for po-
licymakers and stakeholders on how to effectively leverage digital tools to support 
sustainable and inclusive green economic growth.

Keywords: Digitalization, Green economy, Sustainable development, Digital tools, Envi-
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Third International Scientific Conference

566

INTRODUCTION

The growing pressure of climate change, environmental degradation, and reso-
urce depletion has intensified the need for a transition toward a green economy that 
balances economic growth with environmental sustainability. Governments, busines-
ses, and international organizations increasingly recognize that traditional economic 
models are no longer sufficient to address contemporary environmental challenges. 
In this context, green economic development has emerged as a strategic priority ai-
med at reducing environmental risks while promoting social inclusion and long-term 
economic resilience.

At the same time, rapid advancements in digital technologies have fundamen-
tally transformed economic and social systems. Digital tools such as big data analytics, 
artificial intelligence, the Internet of Things, cloud computing, and digital platforms 
have created new opportunities for improving efficiency, transparency, and innova-
tion across sectors. (Saadia, D. 2021) When applied to sustainability goals, these te-
chnologies can significantly enhance resource management, optimize energy con-
sumption, support low-carbon production processes, and enable evidence-based 
decision-making.

Despite their potential, the integration of digital tools into green economic de-
velopment faces several challenges. These include technological and infrastructural 
gaps, high implementation costs, lack of digital skills, data security concerns, and 
unequal access to digital solutions. Moreover, the environmental footprint of digital 
technologies themselves raises important questions about their long-term sustaina-
bility.

The aim of this paper is to examine the role of digital tools in supporting green 
economic development by analyzing their applications, benefits, and limitations. The 
paper also seeks to identify key challenges associated with digitalization in the green 
economy and to propose policy and strategic recommendations for effectively leve-
raging digital technologies(Liu, Y., Dong, F., Yu, J., & Liu, A., 2024) to foster sustainable 
and inclusive economic growth. By providing an integrated overview of digitalization 
and sustainability, this study contributes to the ongoing academic and policy-orien-
ted debate on the future of the green economy.

LITERATURE REVIEW

The concept of the green economy has been widely discussed in the academic 
literature as a framework that integrates economic development with environmental 
protection and social well-being. Research emphasizes that green economic develop-
ment seeks to decouple economic growth from environmental degradation through 
efficient resource use, reduced emissions, and the promotion of sustainable produ-
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ction and consumption patterns. Within this framework, technological innovation is 
frequently identified as a key enabler of sustainable economic transformation.

Digitalization has emerged as one of the most influential drivers of contempo-
rary economic change. Existing literature highlights the role of digital tools in enhan-
cing productivity, transparency, and innovation across various sectors. In the context 
of the green economy, (Joksimović, M., 2025) digital technologies are increasingly 
recognized for their potential to improve environmental performance and support 
sustainability-oriented decision-making.(Umair, M., Gulzar, F., & Ur Rahman, S., 2025) 
Studies underline that digital tools enable real-time data collection, monitoring, and 
analysis, which are essential for optimizing resource use and reducing environmental 
impacts.

A significant body of research focuses on the application of digital tools in energy 
systems, where smart grids, digital monitoring platforms, and data analytics contri-
bute to improved energy efficiency and the integration of renewable energy sources. 
(Joksimović, M., 2025) Similarly, the literature points to the importance of digital so-
lutions in industrial processes, where automation and digital control systems support 
cleaner production, waste reduction, and circular economy practices. In agriculture, 
digital tools such as precision farming technologies are identified as crucial for mi-
nimizing resource inputs while maintaining productivity. (SS, V. C., Hareendran, A., & 
Albaaji, G. F., 2024) Another important research stream addresses the role of digital 
platforms and information systems in supporting sustainable governance and poli-
cy implementation. Digital tools facilitate transparency, (Joksimović, M. & Stoimenov, 
S., 2024) stakeholder engagement, and evidence-based policymaking by providing 
access to relevant environmental and economic data. They also support the deve-
lopment of new green business models by enabling collaboration, innovation, and 
market access for sustainable products and services.

Despite the recognized benefits, the literature also identifies several challenges 
associated with the use of digital tools in green economic development. (Söderholm, 
P., 2020) (Hung, N. T., 2023) Commonly discussed issues include high investment costs, 
technological complexity, lack of digital skills, and uneven access to digital infrastru-
cture. Furthermore, concerns are raised about data security, privacy, and the environ-
mental footprint of digital technologies themselves, which may offset some of their 
sustainability benefits if not properly managed. (Chen, Z., & Xing, R., 2025). 

Overall, the existing literature suggests that digital tools have substantial po-
tential to support green economic development, but their effectiveness depends 
on appropriate policy frameworks, institutional support, and capacity building. The 
reviewed studies emphasize the need for an integrated approach that aligns digitali-
zation strategies with sustainability objectives in order to achieve long-term and inc-
lusive green economic growth.
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METHODOLOGY

This study employs a qualitative research approach supplemented by descripti-
ve analysis to examine the role of digital tools in supporting green economic deve-
lopment. The research focuses on identifying the key digital technologies applied in 
sustainable economic practices, their benefits, limitations, and the challenges asso-
ciated with their implementation. The methodology is structured in three main steps: 
data collection, data processing, and descriptive analysis.

Information was gathered from multiple secondary sources, including academic 
publications, industry reports, policy documents, and relevant statistical data on digi-
talization and green economy initiatives. The selection criteria prioritized studies and 
reports that addressed practical applications of digital tools in energy management, 
industrial processes, agriculture, and governance related to sustainability. Both global 
and regional examples were considered to provide a comprehensive overview.

Collected data were organized according to the type of digital technology, sector 
of application, and observed outcomes in terms of environmental and economic per-
formance. Key trends, recurring themes, and common challenges were identified to 
provide a structured basis for analysis.

Descriptive analysis was used to summarize and interpret the collected data. This 
included quantitative summaries of the prevalence of specific digital tools across se-
ctors, as well as qualitative assessments of their effectiveness in promoting sustai-
nable practices. Tables, charts, and conceptual models were employed to visualize 
trends and patterns, making it easier to compare the performance and impact of va-
rious digital solutions. The descriptive approach allowed the study to provide a clear 
and accessible overview of the current state of digitalization in the green economy, 
highlighting both opportunities and constraints.

By combining qualitative assessment with descriptive analysis, this methodology 
enables a comprehensive understanding of how digital tools contribute to green eco-
nomic development, and it provides a basis for identifying best practices and policy 
recommendations for effective digital integration in sustainability initiatives.

RESULTS

The descriptive analysis of collected data highlights the current applications, be-
nefits, and challenges of digital tools in green economic development. The findings 
are presented in two tables: the first summarizes the types of digital tools used across 
different sectors, and the second highlights the perceived benefits and challenges 
associated with these tools.

Table 1 presents the application of digital tools across different sectors of 
the green economy. In the energy sector, smart grids are the most widely used, ena-
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bling energy management, load balancing, and the integration of renewable sources, 
while IoT sensors are moderately applied and are used for real-time monitoring of 
energy consumption. In the industrial sector, automation and robotics are modera-
tely implemented, supporting cleaner production and waste reduction, along with 
big data analytics, which facilitates process optimization and emission tracking. The 
agricultural sector shows a high adoption of precision farming technologies, such as 
IoT devices and drones, which contribute to efficient use of water and fertilizers, while 
AI-based crop management systems are less common but provide predictive analysis 
and yield optimization. In the governance and policy sector, digital platforms are mo-
derately used to support policy implementation and stakeholder engagement, while 
cloud-based data systems are less frequently applied, providing centralized environ-
mental monitoring and reporting. The table clearly shows that the adoption of digital 
tools is most widespread in energy and agriculture, while industry and governance 
have moderate use, with tools tailored to the specific sustainability needs of each 
sector.

Table 1. Digital Tools Applied in Green Economy Sectors

Sector Digital Tool/
Technology

Frequency 
of Use* Key Applications

Energy Smart Grids High Energy management, load 
balancing, renewable integration

Energy IoT Sensors Medium Real-time monitoring of energy 
consumption

Industry Automation & Robotics Medium Cleaner production, waste 
reduction

Industry Big Data Analytics Medium Process optimization, emission 
tracking

Agriculture Precision Farming  
(IoT, Drones) High Efficient water use, fertilizer 

management

Agriculture AI-based Crop 
Management Low Predictive analysis, yield 

optimization

Governance Digital Platforms Medium Policy implementation, 
stakeholder engagement

Governance Cloud-based Data 
Systems Low Environmental monitoring, 

reporting
*Frequency of use is based on reviewed studies and reports: High = widely implemented, 
Medium = moderately implemented, Low = limited implementation.

Source: Authors’ own elaboration based on available data

The analysis of digital tools applied in various sectors of the green economy 
shows a clear pattern of adoption and sector-specific applications. In the energy se-
ctor, smart grids represent the most widely used technology, playing a crucial role in 
energy management, load balancing, and the integration of renewable sources. IoT 
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sensors are moderately applied in this sector, primarily to monitor energy consumpti-
on in real time, allowing for better efficiency and reduced environmental impact.

In industrial settings, automation and robotics, as well as big data analytics, are 
moderately implemented. Automation and robotics support cleaner production pro-
cesses and contribute to waste reduction, while big data analytics facilitates process 
optimization and the monitoring of emissions, helping industries align with sustaina-
bility goals.

The agriculture sector demonstrates a high adoption of precision farming tech-
nologies, such as IoT devices and drones, which enable efficient use of water and ferti-
lizers. AI-based crop management, though less commonly implemented, offers predi-
ctive insights that can optimize crop yields and support data-driven decision-making 
in agricultural practices.

Finally, in governance and public administration, digital platforms are mode-
rately used to enhance policy implementation and foster stakeholder engagement, 
improving transparency and participation. Cloud-based data systems, while less 
frequently applied, serve important functions in environmentalw monitoring and re-
porting, providing centralized access to critical data for informed decision-making.

Overall, the table highlights that adoption of digital tools is most widespread in 
energy and agriculture, while industrial and governance sectors show moderate use. 
The applications of these technologies are closely tied to sector-specific sustainability 
needs, ranging from efficiency improvements and waste reduction to enhanced mo-
nitoring and participatory governance.

Table 2. Benefits and Challenges of Digital Tools in Green Economic Development
Digital Tool/
Technology Key Benefits Main Challenges

Smart Grids Improved energy efficiency, 
renewable integration

High implementation cost, 
technical complexity

IoT Sensors Real-time data monitoring, 
resource optimization

Data security, limited 
infrastructure

Automation & 
Robotics

Waste reduction, cleaner 
production

High investment cost, skill 
requirements

Big Data Analytics Process optimization, emission 
tracking

Data privacy, technical expertise 
needed

Precision Farming Efficient resource use, increased 
yields

High technology cost, training 
requirements

AI-based Crop 
Management

Predictive decision-making, 
productivity gains

Limited adoption, data 
availability issues

Digital Platforms Transparent governance, 
stakeholder engagement Digital divide, cybersecurity risks

Cloud-based 
Data Systems

Centralized environmental 
monitoring

Dependence on internet access, 
security issues

Source: Authors’ own elaboration based on available data
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Table 2 presents the key benefits and challenges of using digital tools in green 
economic development. Smart grids contribute to improved energy efficiency and 
the integration of renewable sources, but their implementation is costly and techni-
cally complex. IoT sensors enable real-time data monitoring and resource optimizati-
on, yet face challenges related to data security and limited infrastructure. Automation 
and robotics help reduce waste and support cleaner production, but require high 
investments and specialized skills. Big data analytics contributes to process optimi-
zation and emission tracking, while demanding technical expertise and raising data 
privacy concerns. In agriculture, precision farming allows for efficient resource use 
and increased yields, but involves high technology costs and requires training. AI-ba-
sed crop management supports predictive decision-making and productivity gains, 
though its adoption is still limited and dependent on data availability. Digital plat-
forms in governance and policy enable transparent decision-making and stakehol-
der engagement, while facing challenges such as the digital divide and cybersecurity 
risks. Cloud-based data systems allow for centralized environmental monitoring and 
reporting, but rely on internet access and data security.

The tables indicate that digital tools are increasingly applied across multiple se-
ctors of the green economy, with energy and agriculture showing the highest levels of 
adoption. While benefits such as efficiency improvement, resource optimization, and 
transparency are widely reported, challenges like high implementation costs, lack of 
skills, and security concerns remain significant barriers. These findings highlight the 
need for targeted policies and capacity-building initiatives to maximize the potential 
of digitalization in supporting green economic development.

CONCLUSION

This study has examined the role of digital tools in supporting green economic 
development across multiple sectors, including energy, industry, agriculture, and go-
vernance. The analysis shows that digital technologies such as smart grids, IoT sen-
sors, automation, robotics, big data analytics, precision farming, AI-based crop ma-
nagement, digital platforms, and cloud-based data systems are increasingly applied 
to improve efficiency, reduce environmental impacts, and enable evidence-based 
decision-making.

The results indicate that adoption is most widespread in the energy and agricul-
tural sectors, where smart grids, precision farming, and IoT devices play a key role in 
optimizing resource use and integrating renewable energy. Industrial and governan-
ce sectors show moderate use of digital tools, with a focus on cleaner production, 
emission tracking, and transparent policy implementation. The descriptive analysis 
also highlights the main benefits, including improved resource efficiency, producti-
vity gains, and enhanced stakeholder engagement, as well as persistent challenges 
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such as high implementation costs, technical complexity, data security issues, and 
uneven access to technology.

Overall, the findings suggest that digitalization holds substantial potential to ac-
celerate the transition to a green economy, but its effectiveness depends on adequ-
ate policy support, capacity building, and technological infrastructure. Policymakers, 
industry leaders, and stakeholders should prioritize strategic investments in digital 
tools, promote skill development, and address barriers to adoption to fully leverage 
the sustainability benefits of digitalization. Future research could focus on empirical 
studies measuring the direct environmental and economic impacts of specific digital 
technologies, as well as exploring innovative solutions to overcome implementation 
challenges in diverse regional contexts.
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