4
@XCELLENCIA

INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION

Volume 3, Issue 2, 2025 ISSN (E): 2994-9521

Development of Digital Technologies in the
Management of Free Economic Zones (Fez)

Achilova Shirin Shavkat gizi !
! Tashkent State Economic University PhD, Associate Professor

The rapid advancement of digital technologies is transforming the management of Free Economic
Zones (FEZs), enhancing operational efficiency, transparency, and global competitiveness. This
paper explores the role of digital transformation in the governance of FEZs, examining key
technologies such as artificial intelligence (Al), blockchain, big data analytics, and the Internet of
Things (loT). The study highlights successful implementations in leading FEZs, discusses
challenges, and provides recommendations for future development. By leveraging digital
innovations, FEZs can create more dynamic, investment-friendly environments that align with
global economic trends.
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Introduction

The digital revolution is reshaping economic structures worldwide, with Free Economic Zones
(FEZs) at the forefront of this transformation. The application of digital technologies in FEZ
management offers enhanced efficiency, regulatory compliance, and investor engagement. This
paper examines the development of digital technologies in the governance and operation of FEZs,
analyzing their impact on economic growth and industrial modernization.

Digital transformation in FEZ management is grounded in smart governance theories, digital
economy frameworks, and technology-driven policy models. The integration of digital platforms,
data-driven decision-making, and automated regulatory systems contributes to more efficient
economic environments. This section explores the theoretical foundations of digital innovations in
FEZs, emphasizing the intersection of technology, policy, and economic performance.

416 | EXCELLENCIA: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF EDUCATION
https://multijournals.org/index.php/excellencia-imje




To achieve the research objectives, the following methods were used:
1. Literature Analysis

Scientific publications, reports from international organizations (UNCTAD, OECD), and case
studies on the successful implementation of digital technologies in FEZs were examined.

Scientific publications provide a foundation for understanding current trends in the digitalization of
FEZ management. Research indicates that the implementation of digital technologies is directly
linked to improving the investment climate. For example, the automation of business registration
processes in FEZs attracts foreign investors by reducing time and costs.

Studies published in journals such as Journal of Economic Geography and World Development
explore the correlation between digital tools and productivity growth in economic zones.

» Publications on the Springer platform highlight the advantages of blockchain in enhancing
operational transparency, particularly in logistics and contract management. A notable example
is the use of blockchain platforms for supply chain monitoring in Chinese FEZs.

» Scientific articles examine the role of artificial intelligence (Al) in predicting key economic
indicators such as investment volumes, exports, and employment.

» The application of Big Data helps optimize logistics management and identify the needs of FEZ
residents. The World Investment Report emphasizes that digitalization is a key factor in
enhancing FEZ competitiveness. UNCTAD proposes establishing a global network of digital
FEZs where technology serves as a tool to accelerate cross-border trade. Reports such as
Enhancing the Performance of Economic Zones analyze the experience of OECD countries in
adopting digital solutions. Special attention is given to the implementation of "smart" portals for
FEZ residents, which integrate administrative and commercial functions.

» The Digital Economy for Development report focuses on the use of digital technologies to
enhance economic inclusion in FEZs, highlighting India's experience in digitalizing
administrative processes in industrial growth zones.
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Several successful case studies illustrate the impact of digitalization in FEZS:
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South Korea (Incheon FEZ): A unified digital platform for FEZ management has been created,
incorporating tools for business registration, incentive management, and economic activity
monitoring.

» China (Shanghai FEZ): Al is used to analyze investment flows and assess zone efficiency.
Shanghai has developed a Big Data-based system that processes tax incentive applications and
prioritizes them based on eligibility criteria.

» UAE (JAFZA - Jebel Ali Free Zone): Blockchain solutions have been implemented for contract
management and licensing, reducing corruption risks and increasing investor trust.

» Singapore (TradeTrust platform): A blockchain-based intelligent supply chain management
platform has minimized disputes among logistics chain participants.

A review of academic and practical literature indicates that digitalization is not just a trend but a
necessary condition for effective FEZ management. The use of blockchain, Al, and Big Data
enhances transparency while creating a more sustainable and competitive business environment.
Reports from international organizations serve as important guidelines for governments aiming to
modernize their economic zones.

2. Comparative Analysis
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A comparative analysis was conducted on the implementation of digital solutions in FEZs in South
Korea, China, and the UAE.

Key Digital Technologies in FEZ Management
» Blockchain for Transparent Transactions

Blockchain technology enhances transparency and security in FEZ operations. By enabling
secure, immutable record-keeping, blockchain reduces fraud, streamlines customs procedures,
and facilitates cross-border trade. Smart contracts automate compliance, reducing administrative
burdens and improving trust among stakeholders.

» Artificial Intelligence (Al) for Smart Decision-Making

Al-driven analytics provide real-time insights into FEZ performance, enabling predictive
decision-making. Al-powered chatbots and digital assistants enhance investor support, while
machine learning algorithms optimize logistics, resource allocation, and regulatory compliance.

» Big Data Analytics for Policy Optimization

Big data analytics facilitate evidence-based policymaking within FEZs. By collecting and
analyzing vast datasets, authorities can identify investment trends, optimize infrastructure
planning, and enhance economic forecasting. Data-driven governance improves efficiency and
strategic decision-making.

» Internet of Things (10T) for Smart Infrastructure

loT technology enhances the automation and efficiency of FEZ operations. Connected sensors
monitor logistics, environmental conditions, and energy consumption, ensuring sustainable and
optimized industrial activities. Smart infrastructure, powered by loT, minimizes operational
risks and enhances regulatory compliance.

» Digital Twin Technology for Virtual FEZ Management

Digital twins replicate physical FEZ environments in a virtual space, allowing real-time
monitoring, simulation, and optimization of economic activities. This technology enables
predictive maintenance, infrastructure planning, and scenario modeling for better decision-
making.

Examples of Digital Technology Implementation in FEZs
South Korea

South Korea is one of the global leaders in the digitalization of Free Economic Zone (FEZ)
management. Its approach is distinguished by a high level of technology integration into
administrative processes, interactions with residents, and the strategic development of FEZs.

South Korea has developed centralized digital platforms for FEZ management. A key example is
the "ONE-STOP" platform, which operates in Incheon FEZ. Incheon FEZ utilizes a digital
ecosystem to accelerate the business registration process. The average processing time for
applications has been reduced from 10 days to 48 hours. Key Features of the Platform:

1. One-Stop Service for Residents

> Ability to submit applications for business registration.

» Automated document approval and monitoring.

» Access to tax incentives, logistics services, and subsidies.
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Digitalization of Administrative Processes

Implementation of electronic signatures and document exchange.
Reduction of application processing time from 10 days to 48 hours.
Data Integration
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Centralized access to economic, logistics, and customs data.
» Use of digital dashboards to monitor FEZ performance indicators.

Implementation results are faster business procedures, 15% increase in the number of residents over
three years, higher user satisfaction with administrative services. A key feature of this system is its
high level of integration with national digital initiatives, such as the Digital New Deal.

South Korea’s approach demonstrates how digitalization can enhance FEZ efficiency, improve
investor confidence, and create a more business-friendly environment.

China

Chinese FEZs, such as Shenzhen SEZ, actively utilize artificial intelligence (Al) and Big Data
technologies. For example: Al predicts trade volumes and evaluates the efficiency of investment
flows, Big Data analyzes resident information, determines their needs, and optimizes management.
The implementation of these technologies has resulted in optimization of supply chains,
acceleration of customs procedures through Al-based automation. As a result, transportation costs
have been reduced by 20%, and exports within FEZs have increased by 12% over two years. A key
feature of China’s approach is the active use of technology for long-term strategic planning,
integrated with the national "Made in China 2025" program.

United Arab Emirates (UAE)

In UAE free zones, such as Jebel Ali Free Zone (JAFZA), blockchain solutions have been
implemented for contract management and licensing. For example: A blockchain-based system is
used for property registration, contract management, and supply chain monitoring, it enables all
stakeholders to access immutable data, ensuring transparency. The technology has been applied for
transaction registration, contract management, and customs clearance simplification. The results
include 30% reduction in transaction processing time, increased investor trust due to operational
transparency. A key feature of UAE’s digital strategy is its commitment to becoming a global leader
in blockchain technologies as part of the Dubai Blockchain Strategy initiative.

Comparative Table

Parameter South Korea China UAE
Main - i i
Technology Digital platforms Al & Big Data Blockchain
UseCase | ONE-STOP platform | D2t a”a'ySS'SE'Z” Shenzhen | gy ckchain in JAFZA
Faster business Optimization of logistics Improved transparenc
Key Results registration, growth in P gl P P Y,
i and trade forecasting lower transaction costs
residents
Kev Features Integration with national Al-driven strategic Focus on global
y digital initiatives planning blockchain leadership
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Conclusions from the Comparative Analysis

>

>
>

South Korea focuses on integrating all processes into a unified digital ecosystem, improving
interaction between residents and regulatory authorities.

China leverages Al and Big Data to enhance long-term planning and logistics management.

UAE prioritizes blockchain technology as a tool for transparency enhancement and transaction
cost reduction.

Each country adapts digital technologies in line with its economic priorities and strategic goals,
highlighting the need for a flexible approach to FEZ digitalization.

Case Studies of Digitally Transformed FEZs Several FEZs worldwide are pioneers in digital

governance:

» Dubai Multi Commaodities Centre (DMCC): Implementing blockchain for trade facilitation and
digital identity verification.

» Shenzhen SEZ, China: Utilizing Al-driven smart city technologies and big data analytics for
industrial planning.

» Singapore’s Smart FEZ Initiatives: Integrating IoT and Al for seamless logistics and investment
management.

» South Korea’s Incheon FEZ: Developing a digital twin platform for real-time monitoring and

predictive analytics.

Challenges in Implementing Digital Technologies in FEZs Despite the advantages, several
challenges hinder digital transformation in FEZs regulatory and Policy Barriers: Inconsistent digital
regulations across jurisdictions; cybersecurity Risks: Increased vulnerability to cyber threats due to
digital dependence; High Implementation Costs: Significant investment required for smart
infrastructure; talent Shortages: Need for skilled professionals in Al, blockchain, and data analytics.

Survey Results

1.

Implementation of technologies: 80% of respondents noted that the use of digital technologies
has become a key success factor for FEZs; 60% of respondents indicated that blockchain and
digital platforms are the most promising solutions; South Korea and China are already actively
using Al and Big Data, while the UAE focuses on blockchain.

Advantages of digitalization. Increased transparency: 75% of experts believe that digitalization
reduces corruption risks; Reduced time for administrative procedures: The average company
registration time has been reduced by 30-50%; attracting investors: 70% of respondents noted a
growing investment interest in zones utilizing digital technologies.

Key challenges of digitalization. High implementation costs: 68% of specialists pointed out
significant expenses for developing and integrating digital systems; Lack of skilled personnel:
55% of respondents identified a shortage of specialists with experience in digital technologies
and management; Legal restrictions: 45% of participants mentioned regulatory gaps in digital
solutions.

Priority development areas: Developing educational programs to train specialists (65%);
Integrating digital solutions with international platforms such as TradeLens (30%);
Strengthening cooperation between FEZs at the international level (40%).
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Key Survey Conclusions

1. Experts highlight the importance of digitalization. Digitalization is recognized not only as a tool
for improving FEZ management but also as a crucial factor in their global competitiveness.

2. South Korea, China, and the UAE Lead in Innovation These countries serve as successful
examples of technological implementation, confirmed by over 70% of survey participants.

3. The need to overcome barriers despite the benefits, most respondents agree that governments
and businesses must work on eliminating barriers related to high technology costs, legal
constraints, and a lack of qualified specialists.

Data Analysis

Key performance indicators (KPIs) of FEZs before and after the introduction of digital technologies
were analyzed, including company registration time, investment flows, and export volumes.

1. Company registration time before digitalization: on average, registering a business in an FEZ
took 7-15 days, including document processing, approvals from various agencies, and licensing;
delays were often caused by manual data processing, lack of system integration, and
bureaucratic procedures.

After digitalization: The introduction of "one-stop-shop™ platforms and automation of
administrative processes reduced registration time to 1-3 days; South Korea (Incheon FEZ):
Registration time reduced from 10 days to 48 hours through the ONE-STOP platform; China
(Shenzhen): Big Data integration automated approvals, reducing registration time to 24 hours; UAE
(JAFZA): Blockchain cut document processing time by 40%.

Impact: Faster registration increased the attractiveness of FEZs for international companies,
particularly startups and small businesses.

2. Investment Flows before digitalization: The annual growth rate of Foreign Direct Investment
(FDI) in FEZs was around 5-8%; Transparency issues and lengthy administrative procedures
reduced investment activity.

After Digitalization: Transparent and simplified procedures led to a significant increase in
investment:

» South Korea: FDI grew by 15% over three years after introducing digital platforms.
» China: FDI in pilot zones increased by 12% within two years after Al and Big Data integration.
» UAE: Blockchain increased investor confidence, resulting in a 20% rise in FDI.

Impact: Digital technologies helped attract investors by enhancing transparency, reducing
corruption risks, and simplifying access to incentives.

3. Export volumes before digitalization: Zones faced logistical restrictions and document
processing delays, impacting export volumes; The annual export growth rate was 3-5%.

After Digitalization: Optimizing logistics and improving customs services boosted export volumes:

» South Korea: Exports from FEZs grew by 10% over three years due to automated customs
procedures.

» China: Digitalization of logistics in Shanghai increased exports by 12% over two years.

» UAE: Blockchain-based supply chain management systems improved transaction speed and
accuracy, leading to a 15% export growth.
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Impact: Reduced delays and optimized processes increased the global competitiveness of FEZ
businesses.

Comparison of KPI Changes

. Before After
Indicator Digitalization Digitalization Example of Results
Company Registration 7-15 days 1-3 days South Korea: Reduced to 48
Time hours
FDI Growth Rate 5-8% 12-20% UAE: +20% in investments
Export Growth Rate 3-5% 10-15% China: +12% in exports
Conclusions

The digitalization of processes in FEZs significantly improves key performance indicators:
» Faster registration and data processing enhance the attractiveness of zones for businesses.
» Increased transparency and simplified operations drive investment inflows.

» Optimized logistics and customs procedures contribute to export growth.

South Korea, China, and the UAE have demonstrated that implementing modern technologies
delivers measurable results, strengthening FEZs' positions in the global economy.

USE OF DIGITAL TECHNOLOGIES IN THE
MANAGEMENT OF SEZ

Digital platforms
40%

Blokchain
25%

Results
1. Process Automation

» South Korea implemented a centralized digital platform for managing FEZs, reducing the
average company registration time from 10 days to 48 hours.

» The use of CRM systems improved interaction with residents and increased user satisfaction.

N

Application of Blockchain Technologies

» In the UAE, property registration and contract management have been transferred to blockchain,
reducing errors and increasing participant trust.
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Use of Al and Big Data

China actively uses Al to forecast economic indicators and analyze investment flows.

Big Data in logistics has improved warehouse management and reduced transportation costs.
Unified Digital Portals

Multi-functional platforms integrating administrative and commercial services have been
developed. For example, South Korea's ONE-STOP platform provides tools for application
submission, monitoring, and consultations in a single window.

Conclusion

Digital technologies are revolutionizing FEZ management, enhancing transparency, efficiency, and
investor confidence. Blockchain, Al, big data, 10T, and digital twins are driving the next generation
of smart FEZs. Overcoming challenges such as regulatory barriers and cybersecurity threats
requires collaborative efforts from governments, businesses, and technology providers. By
embracing digital transformation, FEZs can position themselves as global innovation hubs and
economic accelerators.
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