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Abstract: With the booming development of Artificial Intelligence (AI) and digital economy, their deep integration is 
becoming a key engine for future economic growth. The purpose of this paper is to systematically analyse the current 
development status of AI and the digital economy, look forward to the integration trend of the two, and predict the future 
far-reaching impact at the economic and social levels. Firstly, this paper outlines the core application areas of AI technology 
and the basic development pattern of the digital economy at this stage, and analyses the roles of both in driving industrial 
upgrading and promoting efficiency improvement. Secondly, this paper focuses on the huge potential brought by the 
integration of AI and the digital economy, which is specifically reflected in the intelligent upgrading of the manufacturing 
industry, the optimisation of risk control and personalised services in the financial industry, the efficient scheduling of 
resources in the service industry, as well as the refinement of management and decision-making support in the construction 
of smart cities. Finally, this paper looks forward to the future integration of AI and the digital economy, and discusses its 
broad space in promoting high-quality economic development and improving social governance. At the same time, this paper 
also points out the data privacy, technical barriers, employment structure adjustment, ethical and legal challenges that may 
be faced in this integration process, and puts forward corresponding countermeasure suggestions to provide reference for 
promoting the deep synergy and healthy development of AI and digital economy.
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1 Introduction

With the accelerating process of global informatisation 

and digitisation, the digital economy is increasingly 

becoming an important engine driving economic growth, 

with the core power stemming from the rapid advancement 

of AI technology. Artificial intelligence not only significantly 

improves the operational efficiency of traditional industries, 

but also gives rise to many new industries and business 

models, such as automated driving, smart finance, smart 

retail, etc., and promotes the intelligent transformation 

of various industries. In this context, the deep integration 

of AI and digital economy has gradually become a key 

factor in promoting economic structural transformation, 

industrial upgrading and social innovation. This integration 

not only promotes the optimisation of efficiency and 

intelligent resource allocation in various industries, but also 

continuously shapes a more flexible and innovative business 

ecology. This paper will focus on the trend of convergence 

between AI and digital economy, deeply explore the driving 

force, potential opportunities and wide-ranging impacts 

behind this trend, as well as look into the future development 

prospects and explore the possible challenges and strategies 

to deal with them. 

2 State of Artificial Intelligence and the 
Digital Economy

2.1 The current situation of artificial intelligence

With rapid advances in computing power, big data and 

algorithms, artificial intelligence technology has achieved 

leapfrog development in recent years, gradually integrating 

into and empowering various industries. The following is a 

breakdown of the current status of AI applications in various 

fields:

Core technology progress: the field of artificial 

intelligence has achieved important results in deep learning, 

natural language processing (NLP), computer vision, 

reinforcement learning and other aspects. Deep learning 

has become the core means of machine learning, providing 
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powerful support for many fields; while the development 

of NLP has dramatically improved the machine's ability 

to understand and generate language, providing a 

technological foundation for applications such as intelligent 

customer service, language translation, and sentiment 

analysis(Goodfellow, 2016). Computer vision enables AI 

to recognise and understand images, bringing revolutionary 

changes to fields such as automatic driving and medical 

image analysis(Schmidhuber, 2015).

Intelligent transformation of the manufacturing 

industry: In the manufacturing industry, AI has achieved 

automation and intelligence in the production process 

through industrial robots, predictive maintenance, quality 

inspection, etc(McKinsey & Company,2020)., promoting the 

development of ‘Industry 4.0’. For example, by collecting 

real-time data from sensors and analysing the status of 

equipment using machine learning algorithms, possible 

failures can be predicted, thus reducing downtime and 

maintenance costs.AI has also been applied to product 

quality inspection, real-time monitoring through computer 

vision, which improves manufacturing accuracy and 

efficiency.

Wide application of smart finance: in the financial 

sector, AI is widely used in risk management, fraud 

detection, customer service and investment decision-

making. Risk assessment models based on machine learning 

can more accurately assess the credit risk of customers 

and help financial institutions provide more targeted credit 

services. Fraud detection systems leverage AI's anomaly 

detection capabilities to effectively identify potential 

fraud; smart investment advisors use AI to analyse market 

data, automatically generate investment recommendations 

and provide personalised wealth management services to 

customers (Basir, O., & Hajek, B,2020).

Personalised services in the retail and consumer 

sectors: AI in the retail sector helps companies accurately 

predict consumer demand and optimise supply chain 

management (Davenport, T. H., & Ronanki, R., 2018). 

Through behavioural analysis and recommendation 

algorithms, AI can achieve personalised recommendations 

and enhance the consumer shopping experience. Applications 

such as virtual fitting, intelligent customer service and 

unmanned retail are widely used in the global retail market, 

which not only improve retail efficiency, but also open up 

new consumer scenarios and business models(Accenture, 

2019).

2.2 Development trend of digital economy

 The digital economy is a form of economy based on 

digitised information, data and internet technology, which 

has shown diversified and deepened development in recent 

years. The following is a breakdown of the current status of 

each area of the digital economy:

Platform Economy and Sharing Economy: The rise of 

digital platforms and the sharing economy has dramatically 

changed traditional business models. New businesses such 

as shared travel and shared accommodation have realised 

efficient allocation of resources and convenient transactions 

with the help of digital platforms(Kenney, M., & Zysman, J., 

2016). The platform economy attracts users and integrates 

resources through data and network effects, and has 

created significant economic benefits in various industries. 

Head enterprises in the platform economy are forming a 

comprehensive ecosystem integrating transaction, payment, 

logistics and other services through technological innovation 

and business expansion(Cusumano, M. A., Gawer, A., & 

Yoffie, D. B., 2019).

Deepening and Integration of the Internet Economy: 

The Internet economy is the cornerstone of the digital 

economy, and in recent years, it has seen rapid development 

driven by mobile Internet, social media and e-commerce 

platforms. the popularisation of 5G technology has 

accelerated the depth of application of the mobile Internet, 

enabling the realisation of high-bandwidth and low-latency 

application scenarios, and providing technical support for 

virtual reality, augmented reality, high-definition video, 

smart terminals, and so on (Accenture, 2021). The deepening 
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integration of the Internet economy with traditional 

industries has triggered far-reaching changes in education, 

entertainment, retail and other industries(OECD, 2019).

Intelligent upgrading of e-commerce: e-commerce, 

as an important part of the digital economy, is constantly 

upgrading in the direction of intelligence, fuelled by 

AI, big data, cloud computing and other technologies. 

The emergence of applications such as personalised 

recommendation systems, intelligent logistics and inventory 

management, and intelligent customer service has enabled 

e-commerce enterprises to better predict market demand 

and optimise the supply chain, improve user experience and 

reduce operating costs(Christopher, M. ,2016). Meanwhile, 

new modes such as cross-border e-commerce and live 

e-commerce have broadened the consumption boundary and 

injected new vitality into the digital economy.

Intelligent logistics and supply chain management: 

logistics and supply chain play an important role in the 

digital economy. The application of IoT technology enables 

every node in the logistics management process to be 

monitored in real time. Through data analysis and intelligent 

scheduling, companies can optimise route arrangements 

and improve distribution efficiency. The development of 

automated warehousing technology and intelligent transport 

equipment has significantly increased the automation level 

of logistics management and significantly reduced logistics 

costs. In addition, the introduction of blockchain technology 

provides higher transparency and security for the supply 

chain, ensuring full traceability of products from production 

to consumption (Townsend, A. M., 2018).

Smart City Development Driven by Emerging 

Technologies: As a cutting-edge scenario of the digital 

economy, smart city relies on the synergy of artificial 

intelligence, big data, Internet of Things and other 

technologies (United Nations, 2020). Through intelligent 

applications in areas such as transport, energy, healthcare 

and security, smart cities can improve the efficiency of urban 

management and enhance the quality of life of residents. 

For example, intelligent transportation systems can optimise 

traffic flow and reduce congestion through data monitoring 

and analysis, while smart energy management can 

monitor and dispatch energy in real time to reduce energy 

consumption and pollution. The construction of smart cities 

not only promotes the innovative development of the digital 

economy, but also provides a new model for urbanisation 

and social management.

2.3 Integration application of artificial intelligence 
and digital economy

The deep integration of artificial intelligence and the 

digital economy has promoted the intelligent and digital 

transformation of various fields, injecting a strong impetus 

for economic growth and social progress. In this process, AI 

technology has been widely used in many fields, giving rise 

to new business models and innovative applications.

Fintech and Intelligent Risk Control: the in-depth 

application of AI technology in the financial sector has 

brought about innovative models such as intelligent risk 

control, anti-fraud detection and personalised financial 

services. Through machine learning and big data analysis, 

financial institutions can analyse user transaction behaviour 

and risk preferences in real time, identify potential risks 

and prevent fraud. Artificial intelligence can also provide 

users with tailored financial products and services, optimise 

customer experience and improve user loyalty(Arner, D. W., 

2016). Intelligent finance not only promotes the convenient 

and inclusive development of financial services, but also 

improves the security and stability of the financial market.

Intelligent medical and health management: In the 

field of medical and health management, the integration and 

application of AI and the digital economy have enhanced 

medical diagnosis, personalised treatment and health 

management. Through technologies such as intelligent image 

analysis, genetic data interpretation, and remote monitoring, 

AI is able to assist doctors in making accurate diagnoses 

and provide personalised treatment plans for patients. At 

the same time, the health management platform combines 
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wearable devices to monitor user health data in real time, 

provide integrated health services such as prevention and 

rehabilitation, and help build a universal health management 

system (Saluja, S., 2018). This integration application not 

only significantly improves the efficiency of the use of 

medical resources, but also promotes the development of 

medical services in the direction of personalisation and 

intelligence.

2.4 Chal lenges  to  the development of  the 
integration of artificial intelligence and the digital 
economy

Although the integration of artificial intelligence and 

digital economy brings many innovations and opportunities, 

it also faces some challenges in the application process, 

which need to be urgently solved in the future development 

of integration.

Data privacy and security: In the data-driven 

economic form, personal privacy and data security have 

become key issues of social concern. Artificial intelligence 

technology relies on a large amount of data for training and 

optimisation, and the process of data collection, storage 

and application may lead to personal privacy leakage and 

data abuse. How to find a balance between promoting data 

sharing and protecting user privacy is an important challenge 

for the integration and development of AI and the digital 

economy (Acemoglu, D., 2019). In the future, it is necessary 

to strengthen the application of privacy computing, 

blockchain and other technologies, while improving the 

relevant laws and regulations to ensure the legal and 

compliant use of data.

Technology and talent bottlenecks:  the deep 

integration of AI technology and the digital economy requires 

the support of a large number of high-level technical talents 

and innovation resources. However, the current insufficient 

supply of high-end AI talents worldwide and relatively 

limited technical reserves have become key challenges for 

many enterprises and organisations. The shortage of talent 

not only affects the process of technological innovation, but 

also restricts the promotion of AI applications. In the future, 

in addition to strengthening talent training and promoting 

the combination of industry, academia and research, it is also 

necessary to establish an open and cooperative innovation 

ecosystem to support the sustained development of global AI 

and digital economy(Bughin, J., 2018).

3 Trends in the integration of artificial 
intelligence and the digital economy

The integration of artificial intelligence and digital 

economy is deepening in various industries, driving the 

intelligent upgrading of traditional industries and the birth 

of new smart applications. In the following major fields, the 

application of AI has brought about significant changes and 

innovations, and has become an important driving force for 

industrial transformation and the development of a smart 

society.

3.1 Industrial Intelligence

AI enables industries to extract insights from large-

scale data more efficiently by improving data processing and 

analysis capabilities, thus realising intelligent upgrading of 

production, management and services:

Intelligent Manufacturing and Flexible Production: 

Manufacturing enables automated and flexible production 

with the help of AI. Through machine vision, predictive 

maintenance and robotics, factories can monitor the status 

of equipment in real time, predict failures and optimise 

production processes (Zhong, R. Y.,2017). For example, 

Siemens' Amberg plant employs AI and Industrial Internet of 

Things (IIoT) technologies to enable highly automated and 

flexible production. Machine vision and machine learning 

models monitor the data flow of the production process in 

real time, ensuring product quality while reducing production 

costs (Lu, Y.,2019). The use of AI in predictive maintenance 

further reduces equipment downtime and improves 

productivity. Through data analysis and deep learning, smart 

manufacturing gradually realises personalised customisation 

and rapid response, thus meeting market demand for diverse 

and high-quality products.
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Intelligent Finance and Risk Management: In the 

financial sector, AI is used in risk management, credit 

assessment and anti-fraud monitoring, effectively improving 

the service efficiency of financial institutions. Based on 

machine learning models, financial institutions can detect 

abnormal behaviours in transactions in real time and prevent 

fraud risks. For example, Ant Group conducts real-time 

monitoring and anomaly detection of massive transaction 

data to identify potential fraudulent behaviours through its 

AI-based intelligent risk control system. Through machine 

learning and behavioural analysis algorithms, the system is 

able to accurately analyse users' transaction behaviour and 

provide personalised credit assessments, helping its financial 

platform manage risks more effectively (Du, W.,2019).

Intelligent Agriculture and Precision Management: 

Intelligent development in the agricultural sector achieves 

improved productivity through the combination of artificial 

intelligence and the Internet of Things (IoT). Technologies 

such as drone remote sensing, soil monitoring sensors, and 

smart irrigation systems have been widely used in smart 

agriculture. Through data analysis, farmers are able to 

accurately determine the growth status of crops and optimise 

farming activities according to climate and soil conditions, 

promoting the modernisation and efficiency of agricultural 

production.

3.2 Smart City Construction

Smart city is one of the typical application scenarios for 

the deep integration of AI and digital economy. Through the 

combination of AI with IoT, big data and other technologies, 

city management and services have been gradually 

intelligentised, bringing all-round improvement to citizens' 

lives.

Intelligent Transportation and Travel Optimisation: 

In intelligent transportation, AI optimises signal control and 

plans travel routes by analysing and predicting real-time 

traffic flow data, effectively easing traffic congestion and 

improving travel efficiency(Chai, S., & Wong, W. ,2019). 

For example, Singapore uses AI and big data technology to 

conduct real-time analysis of traffic flow and dynamically 

adjust traffic signals to effectively ease traffic congestion. 

Intelligent public transport systems can adjust vehicle 

scheduling according to the predicted passenger flow to 

optimise travel efficiency (Lee, I., 2018). Intelligent parking 

systems and public transport scheduling systems improve the 

convenience of travelling and the overall efficiency of traffic 

management through data feedback and predictive analysis.

Environmental monitoring and smart environmental 

protection: through IoT sensors and AI data analysis, 

city management can monitor environmental factors 

such as air quality, water quality and noise in real time, 

and automatically warn when pollution sources exceed 

standards. At the same time, AI is also able to predict 

environmental trends through historical data and weather 

modelling, supporting scientific environmental governance 

decisions. For example, Shenzhen uses IoT sensors and 

AI algorithms to monitor air quality in real time, and the 

system automatically warns when pollution is found to 

exceed standards. By analysing historical meteorological 

data and pollutant data, the AI model also predicts future air 

quality, helping the government to develop environmental 

governance strategies(Shi, L., 2020).

Public Safety and Intelligent Security: The security 

system in the smart city makes use of computer vision 

and behavioural analysis technology to achieve intelligent 

monitoring of public areas. Through face recognition and 

abnormal behaviour detection, AI can automatically identify 

potential threats and issue alerts, improving the response 

speed and accuracy of public security. This application 

effectively improves the management level of urban security 

and reduces the risk of public security incidents.

3.3 Digital Finance and Intelligent Business

The rapid development of artificial intelligence has 

injected new momentum into financial technology (FinTech) 

and smart business, accelerated the digital transformation of 

traditional financial services and e-commerce, and promoted 

the further improvement of the digital economy ecosystem.
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Intelligent Payment and Convenient Financial 

Services: The application of AI in the payment system 

has greatly improved the speed and security of payment. 

Through biometrics, blockchain and other technologies, the 

payment system can achieve higher security and better user 

experience, promoting the development of a cashless society. 

In addition, AI-driven intelligent customer service and 

customer behaviour analysis provide support for financial 

service customisation, enabling financial institutions to 

provide more accurate and personalised financial services 

based on customer needs, and enhancing customer 

experience and service efficiency (Wang, G.,2021).

Personalised recommendation and precision 

marketing: in e-commerce, AI-driven recommendation 

systems recommend goods of interest to users in real 

time based on their browsing, clicking and purchasing 

records. Through deep learning algorithms, the platform 

is able to accurately analyse user profiles and achieve 

personalised recommendations based on user preferences 

and consumption behaviours, which effectively improves 

the user's purchase rate and platform stickiness. At the same 

time, the application of AI technology in customer service 

has also significantly improved the user experience. For 

example, Amazon uses recommendation algorithms based 

on deep learning to analyse users' browsing and purchase 

records and recommend personalised goods for users. 

Through accurate user profiling and real-time updated 

recommendation models, Amazon effectively increased the 

purchase and retention rates of users. This case proves the 

effectiveness of AI-driven personalised recommendation in 

the field of e-commerce.

Supply Chain Optimisat ion and Intel l igent 

Warehousing: in e-commerce and retail, AI optimises 

all aspects of the supply chain. Through AI's analysis of 

demand forecasting, inventory management and logistics 

scheduling, companies are able to reduce inventory backlogs 

while ensuring the stability of goods supply. In addition, the 

widespread use of automated warehousing and intelligent 

sorting systems has dramatically improved the efficiency of 

warehousing and distribution, shortened the time from order 

to delivery, and improved overall customer satisfaction. For 

example, Jingdong's unmanned warehousing system relies 

on AI for inventory management, sorting and scheduling. 

Through deep learning algorithms and predictive analyses, 

the system can automatically adjust inventory levels and 

reduce the risk of inventory backlogs while ensuring a 

stable supply of goods. Automated sorting systems and 

robotic transport greatly reduce delivery times and improve 

warehousing and logistics efficiency (Mnih, R.,2019). 

In the future, with the in-depth application of AI and the 

digital economy in various fields, digital transformation 

and intelligent upgrading will continue to drive global 

economic and social progress, and further expand the space 

for innovation and cooperation opportunities in various 

industries.

4 Future outlook: deep integration of artificial 
intelligence and the digital economy

As AI technology matures and digital economy 

infrastructure continues to be upgraded, the deep 

convergence of AI and the digital economy in the future will 

bring about tremendous social and economic changes. The 

following trends will be the key direction of this integration 

development.

4.1 Personalised and Intelligent Services

Figure 1 Impact of Personalised Recommendation Systems on 
Sales Conversion Rates

Figure 2 Projected Sales Growth Due to Personalisation (Next 5 

Years)



45
Journal of Smart Cities, Volume 11, Issue 1

In the future, AI will further empower the digital 

economy by making services more intelligent and 

personalised. Based on in-depth data analysis and user 

behaviour modelling, enterprises can understand user needs 

more accurately and thus provide tailored products and 

services. This personalised and refined service experience 

enhances user stickiness, improves customer loyalty, 

and promotes the optimisation of user experience and 

the continuous creation of value. For example, Netflix's 

personalised recommendation system.

Netflix's recommendation algorithm is based on AI and 

data analysis, and builds user profiles through data such as 

users' viewing history, ratings, and browsing habits, and 

provides personalised recommendations (Gómez-Uribe, 

2016). According to Netflix statistics, more than 80% of the 

content watched by users comes from the recommendation 

system, and the personalised service has led to a significant 

increase in user satisfaction and stickiness.

According to McKinsey's research, companies that 

apply personalised recommendation systems increase their 

sales conversion rate by 10-30% on average. The spread of 

personalisation across industries such as retail, education 

and healthcare is expected to drive annual sales growth of 

more than $500 billion over the next five years.

4.2  Industry Chain Reshaping and Value 
Recreation

Artificial Intelligence will become the core driving 

force to reshape the industrial chain and realise the value re-

creation of the digital economy. Intelligent management and 

optimisation of the supply chain and industrial chain will 

become a reality through intelligent real-time docking of 

data flow, capital flow and logistics.AI can help companies 

reduce waste, lower inventory costs and improve resource 

utilisation through accurate analysis of production, sales, 

inventory and logistics. This process will also facilitate 

the improvement of production efficiency and product 

quality, thus promoting high-quality development of the 

economy. For example, General Electric provides predictive 

maintenance services for industrial equipment through the 

Predix platform, which uses machine learning to analyse 

equipment operating data to help manufacturers identify 

faults in advance and carry out preventive maintenance 

(Davenport, T. H, 2018).GE data shows that smart 

manufacturing and predictive maintenance save companies 

nearly 30% of repair costs each year, while equipment 

downtime has been reduced by 20%.

Figure 3 Value to the future industry chain

According to the data above, smart manufacturing and 

AI-driven supply chain optimisation will contribute more 

than $15 trillion in new output to the global economy over 

the next 30 years, with smart industry chain reshaping 

increasing enterprise resource utilisation by 30% and 

productivity by 20%.

GE's Predictive Maintenance Benefit: General Electric's 

Predictive Maintenance Service has reduced repair costs 

by 30 per cent while reducing equipment downtime by 20 

per cent. This demonstrates that by predicting failures in 

advance and optimising maintenance strategies, significant 

corporate cost savings and productivity gains can be 

achieved (Agnihotri, R.,2020).

The economic impact of global smart manufacturing 

and supply chain optimisation over the next 30 years: Smart 

manufacturing and AI-powered supply chains are expected 

to contribute more than $15 trillion in new output to the 

global economy over the next 30 years, while enterprise 

resource utilisation will increase by 30% and productivity by 

20%. These figures demonstrate the far-reaching impact and 

enormous potential of smart manufacturing and supply chain 

reinvention on the global economy.

4.3 Openness and Collaborative Innovation
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Figure 4 Watson’s Diagnostic and Treatment Accuracy

Figure 5 Annual Trend of Watson’s Performance in Healthcare

The convergence and development of artificial 

intelligence and the digital economy will also promote 

openness and cross-field collaborative innovation, and 

facilitate in-depth inter-industry cooperation. With the 

gradual opening of data, technologies and platforms, cross-

industry and cross-enterprise collaborative innovation 

will give rise to new business models and development 

opportunities. In application scenarios such as smart 

city, smart agriculture and smart healthcare, open data 

platforms and innovative technology interfaces will be 

formed, and traditional and emerging enterprises will be 

able to rapidly realise technology iteration and innovation 

with the help of these open resources. In the field of smart 

city, the government, enterprises and research institutions 

will collaborate to promote key projects such as smart 

transportation, environmental monitoring and public safety, 

to achieve scientific and efficient urban governance; in the 

field of smart healthcare, by sharing patient data and medical 

research results, different healthcare institutions will be able 

to collaborate on diagnosis, share resources, and promote 

the development of equalisation of healthcare services and 

precision ( Chesbrough, H. ,2020).

Figure 3 shows the combination of IBM's Watson 

with healthcare, and Figure 4 shows the

Figure 4 shows the annual trend of Watson's 

performance in the medical field.

Background: IBM's Watson AI system cooperates with 

many medical institutions to promote the development of 

precision medicine.

Implementation: Watson helps doctors make better 

diagnostic decisions and propose personalised treatment 

plans by analysing large amounts of medical data and 

research literature.

Results: Watson's diagnostic accuracy exceeds 90% in 

multiple clinical trials.

Data to back it up: according to a 2017 study, 

healthcare organisations using Watson had a 30% higher 

accuracy rate when making cancer treatment plans compared 

to traditional methods. And from 2017 to 2020 Watson's 

diagnostic accuracy increased from 85 percent to 90 percent, 

and treatment plan improvement increased from 25 percent 

to 30 percent.

In the future, cross-industry collaborative innovation 

will become an important path to build a new type of 

intelligent scene, promoting co-innovation and shared value 

among multiple parties.

4.4 Formation of Digital Society and Intelligent 
Ecosystem

Figure 6 Singapore Smart Nation Programme Implementation 

and Results

The deep integration of artificial intelligence and digital 

economy will eventually lead to an intelligent digital society 

and ecosystem. In the future, intelligent services and open 

data platforms will greatly enhance the service efficiency 

and quality of life in all areas of society, forming an 

intelligent ecosystem in which everything is interconnected, 

information is shared, and resources are shared. With the 

continuous evolution of technology, from smart homes, 

smart communities to smart cities, all kinds of devices, 

systems and platforms will form a unified smart ecology, 
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realising the seamless connection of people, things and data 

(Komninos, N., 2013). For example.

Singapore Smart Nation Programme

Background: The ‘Smart Nation’ programme launched 

by the Singaporean government aims to improve urban 

management and quality of life through technology and data.

Implementat ion:  The programme includes the 

construction of an Intelligent Transport System (ITS), which 

monitors traffic flow in real time and automatically adjusts 

signals to reduce congestion; the use of sensors to monitor 

environmental data (e.g. air quality and noise levels); and 

the creation of an open data platform for use by businesses 

and researchers.

RESULTS: The implementation of the ITS resulted in a 

15 per cent reduction in traffic congestion and a 20 per cent 

increase in public transport punctuality.

Data support:

According to a 2020 report, Singapore's smart city 

programme has led to a 30% increase in residents' life 

satisfaction.

4.5 Improvement of Ethical and Legal Guarantees

Figure 7 Impact of GDPR on Data Privacy and AI Companies in 

the EU

In the context of the deep development of the integration 

of artificial intelligence and digital economy, ethical and 

legal issues will become particularly important. Issues such 

as data privacy, algorithm transparency and fairness need 

to be systematically addressed and regulated. In the future, 

the government and all sectors of society will actively 

explore guidelines and legislation on AI ethics to ensure the 

fairness and transparency of the technology and prevent data 

abuse and bias issues. Through multi-party collaboration, 

effective monitoring and evaluation mechanisms will be 

established along with the development of protection of user 

data privacy, so that AI can truly serve the development of 

society on the basis of respect for human rights, protection 

of privacy and fairness ( Jobin, A.,2019). According to the 

case, the EU's General Data Protection Regulation (GDPR) 

and its application in the field of AI.The GDPR imposes 

strict user data protection requirements, including data 

processing transparency, data subject rights (e.g., right of 

access and right to erasure), and data breach notification 

requirements. For AI and machine learning systems, the 

implementation of the GDPR focuses on the following 

aspects in particular:Algorithmic transparency (Voigt, 

P.,2017): AI systems that involve individuals in decision-

making processes that have a ‘significant impact’ (e.g., credit 

scoring or automated employment screening), users have the 

right to know the algorithm's decision-making rationale and 

process.

Data privacy and consent mechanisms: the GDPR 

requires users to obtain clear information and informed 

consent before providing data, especially for the collection 

and processing of sensitive information.Anti-data 

discrimination: algorithmic bias in AI systems can lead to 

discriminatory results. the GDPR requires companies to 

ensure that algorithms are not biased on the basis of sensitive 

factors such as race and gender through risk assessment and 

algorithmic testing.The implementation of the GDPR has 

effectively raised the standard of data protection and led to 

privacy protection legislation globally. Many AI technology 

companies have consequently stepped up their review and 

adjustment of algorithms to ensure compliance with the 

legislation. For example, companies such as Facebook and 

Google have added transparency mechanisms to their AI 

products in Europe to help users understand the decision-

making process.Data Support According to the EU Data 

Protection Board (EDPB), more than 95,000 data privacy 

complaints were received within the first year of the GDPR's 

implementation, demonstrating a significant increase in user 

concerns about data protection (Kuner, C., 2017). 2021 data 

shows that more than 65 per cent of AI companies in the 
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EU, bound by the GDPR and the Artificial Intelligence Act, 

have begun to adopt more transparent algorithm designs 

and conduct a fairness test. According to a survey by the 

International Data Corporation (IDC), the implementation of 

the GDPR has led to a 30 per cent increase in EU residents' 

satisfaction with online privacy protection and a significant 

increase in trust.In short, the deep integration of AI and 

the digital economy will drive human society to achieve 

deep-level changes and enhancements in production, life 

and governance. In the future, an intelligent, efficient 

and inclusive digital society will gradually take shape, 

improving the quality of life of residents and the level of 

social governance while achieving high-quality economic 

development, and laying a solid foundation for mankind to 

move towards an intelligent future.

5 Challenges and countermeasures

Despite the promising prospects for the deep integration 

of AI and the digital economy, there are still multifaceted 

challenges to be faced in the actual promotion process. 

Practical countermeasures need to be formulated to 

effectively deal with these issues.

Privacy and Security Issues

With the increasing centralisation of data and intelligent 

applications, data privacy and security issues have become 

more and more serious. Large-scale data collection and 

processing puts users' personal information at risk of leakage 

and misuse, so protecting data security and privacy has 

become a top priority. The following countermeasures can 

be taken to address this challenge:

Strengthening data protection legislation: Countries 

should formulate and improve relevant laws and regulations 

to clarify the norms of data collection, storage and use to 

ensure that personal privacy is fully protected. At the same 

time, a sound compliance audit mechanism for data use 

should be established to ensure that enterprises follow the 

law when applying data and safeguard users' rights and 

interests.

Promote data privacy technology: Enterprises should 

actively adopt data encryption, anonymisation processing 

and other technical means to protect user privacy. Reduce 

the risk of data leakage by achieving data desensitisation 

and secure storage. In addition, emerging technologies such 

as blockchain are utilised to achieve transparent sharing and 

secure management of data, enhancing users' trust in data 

processing.

Raise public awareness of data security: Through 

education and publicity, raise public awareness and attention 

to data privacy protection. Users should be aware of 

their privacy rights, and companies should provide clear 

instructions on data use to ensure that users can make 

informed choices before data use (Zuboff, S., 2019).

Technical barriers and employment restructuring

The high threshold of AI technology and the uneven 

distribution of technological resources may result in certain 

regions or enterprises not being able to enjoy the advantages 

brought by AI. At the same time, some industries may face 

job losses as AI becomes more popular. To address these 

challenges, the following measures can be taken:

Promote technology popularisation and education 

and training: the government and industry organisations 

should actively promote the popularisation of AI technology, 

and improve the technical level and vocational skills of 

workers through online courses, field training and other 

means. Establish an industry-university-research co-

operation mechanism and encourage universities and 

enterprises to co-operate in developing AI-related courses, 

so as to cultivate more high-quality AI talents for the society.

Promote coordinated regional development: the 

government can support regions with relatively lagging 

economic development to accelerate the development of 

the digital economy and AI and narrow the technological 

gap between regions through financial subsidies and tax 

incentives (Brynjolfsson, E., 2014). Through technical 

support and financial investment, it can help enterprises in 

these regions achieve digital transformation.

Optimising social security policies: For workers who 
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lose their jobs due to technological progress, the government 

should strengthen the social security system, provide 

unemployment assistance and re-employment training, help 

workers adapt to new job demands as soon as possible, and 

reduce the social pressure caused by the transition.

Improvement of Ethical and Legal Framework

The widespread application of AI has brought about 

complex ethical and legal issues, and the challenge of 

how to advance the development of AI while ensuring 

social responsibility is one that must be taken seriously. 

To this end, a sound ethical and legal framework must be 

established.

Establish ethical norms and standards: The 

government, enterprises and academia should work together 

to formulate ethical norms for AI applications, and clarify 

the social responsibility of AI in terms of data use, algorithm 

design and application decision-making. Through industry 

self-regulation and social supervision, ensure that the use 

of AI technology is in line with social ethics and public 

interest.

Strengthening regulation and legal construction: 

while AI applications are developing rapidly, relevant laws 

and regulations need to be updated in a timely manner to 

adapt to the changes brought about by the new technology. 

Specific AI regulatory policies should be formulated 

to ensure the compliant use of AI in key areas such as 

healthcare, finance and education. At the same time, a 

transnational cooperation mechanism should be established 

to jointly address the legal and ethical challenges posed by 

AI technology on a global scale.

Promote multi-stakeholder participation:  In 

formulating relevant legal and ethical frameworks, multi-

party participation from governments, enterprises, academia 

and the public should be encouraged to form a broad 

consensus. Through the establishment of a multi-party 

consultation mechanism, we can ensure that the voices 

and interests of all parties are respected, and form a fair, 

reasonable and sustainable environment for the development 

of AI (O’Neill, C., 2016).

6 Conclusion

The integrat ion and development of  ar t i f icial 

intelligence and digital economy is increasingly becoming 

an important driving force for future changes in economic 

structure and social form. With the continuous maturation of 

AI technology and the in-depth advancement of the digital 

economy, areas such as industrial intelligence, smart city 

construction and smart finance will usher in unprecedented 

development opportunities. This deep integration will not 

only improve production efficiency and service quality, but 

also greatly promote the optimal allocation of resources and 

sustainable development.

In terms of industrial intelligence, the application 

of AI will promote the transformation and upgrading of 

traditional industries. Through intelligent manufacturing, 

data analysis and automation technologies, enterprises will 

be able to achieve more efficient production processes and 

more flexible market responsiveness. In the construction of 

smart cities, the introduction of AI technology will make 

city management more scientific and intelligent. From traffic 

management to public safety to environmental monitoring, 

intelligent solutions will effectively improve the quality 

of life of residents and the efficiency of city operations. In 

the financial sector, the popularity of intelligent services 

will change the traditional financial model, making 

financial services more efficient, secure and personalised, 

and providing more accurate solutions for enterprises and 

individuals.

However, promoting the benign development of AI and 

the digital economy is not a smooth ride. We face a series 

of potential challenges, including data privacy and security 

issues, restructuring of employment due to technological 

barriers, and the lack of ethical and legal frameworks. To 

address these challenges, all parties must co-operate and 

formulate practical policies and measures. At the policy 

level, the government should strengthen legislation and 

regulation on data protection to ensure the privacy and 



50
Journal of Smart Cities, Volume 11, Issue 1

security of users. At the technical level, there is a need to 

invest more in education and training to upgrade the skills 

of workers to adapt to the new economy. In terms of ethical 

and legal frameworks, the industry and the community 

should work together to formulate ethical norms and laws 

and regulations that are adapted to the new era to ensure the 

healthy development of AI.

Overall, the deep integration of AI and the digital 

economy is an inevitable trend for future socio-economic 

development. By actively addressing the potential challenges 

and giving full play to the opportunities it presents, we will 

be able to promote the sustainable development of society 

and create greater economic value and social benefits. 

Ultimately, it is only through the combined efforts of policy, 

law and ethics that we will be able to ensure that this 

process is not only a technological advancement, but also an 

enhancement of the overall well-being of society. The digital 

economy of the future will surely be built on the foundations 

of intelligence and humanism, driving the construction of a 

better and more prosperous society.
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