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Technology is transforming the world at an unprecedented 
pace, creating new opportunities and challenges for businesses 
and society. In this report, we identify and analyze the top five 
technology trends that will shape the future of 2024 and 
beyond. There are 5 topics: Artificial Intelligence (AI), 
Quantum Computer, Metaverse, Sustainably and Cyber 
Security. 

 

1. Artificial Intelligence (AI) Becomes 
Ubiquitous. 

Artificial Intelligence (AI) is the branch of computer science 
that aims to create machines and systems that can perform tasks 
that normally require human intelligence, such as reasoning, 
learning, decision making, and natural language processing. AI is 
becoming ubiquitous, which means that it is present and integrated 
in every aspect of our lives, from our smartphones and laptops to 
our cars and homes. AI is becoming ubiquitous for several reasons: 



- AI is becoming more accessible and affordable, thanks to the 
advances in cloud computing, data generation, and algorithm 
development. Cloud computing allows users to access AI services 
and applications without having to install or maintain expensive 
hardware and software. Data generation provides the raw material 
for AI to learn from and improve its performance. Algorithm 
development refers to the creation and improvement of the 
mathematical rules and methods that govern how AI works and 
solves problems. 

- AI is becoming more human-like, capable of generating natural 
language, images, music, and code, as well as understanding 
emotions, context, and intent. Natural language generation (NLG) 
is the process of creating coherent and meaningful text or speech 
from data or information. Image generation is the process of 
creating realistic and novel images from scratch or based on a 
given input. Music generation is the process of creating original 
and harmonious melodies and songs. Code generation is the 
process of creating executable and functional software code from a 
high-level description or specification. Emotion recognition is the 
process of identifying and analyzing the emotional state of a 
person or a group of people from their facial expressions, voice, or 
text. Context awareness is the process of understanding the 
situation and environment of a user or a device, and providing 
relevant and personalized information or services. Intent 
recognition is the process of understanding the goal or purpose of a 
user or a device, and providing appropriate and helpful responses 
or actions. 

- Generative AI, which can create novel and realistic content 
from scratch, is one of the most disruptive and promising 
applications of AI, with potential to revolutionize industries such 
as media, entertainment, education, and healthcare. Generative AI 
is a subset of AI that uses deep learning techniques, such as 
generative adversarial networks (GANs), variational autoencoders 
(VAEs), and transformers, to generate new data or content that is 
similar to or different from the existing data or content. For 
example, generative AI can create realistic and diverse faces of 
people who do not exist, write convincing and creative stories or 

essays, compose original and catchy songs or lyrics, or design new 
and effective drugs or vaccines. Some examples of ubiquitous AI 
are: 

- Smart assistants, such as Siri, Alexa, and Cortana, that can 
understand natural language commands and queries, and provide 
useful information or services, such as weather updates, calendar 
reminders, music recommendations, or online shopping. 

- Smart cameras, such as Google Clips, that can automatically 
capture and save the best moments of your life, using AI to 
recognize faces, expressions, and actions, and to select the most 
interesting and relevant shots. 

- Smart speakers, such as Amazon Echo, that can play music, 
control smart home devices, order food, book tickets, or make 
phone calls, using AI to recognize voice, context, and intent. 

- Smart cars, such as Tesla, that can drive autonomously, avoid 
accidents, optimize routes, and save energy, using AI to perceive 
the road, traffic, and surroundings, and to make decisions and 
actions. 

- Smart homes, such as Nest, that can adjust the temperature, 
lighting, security, and entertainment, using AI to learn from your 
preferences, habits, and schedule, and to provide comfort and 
convenience. 

2. Quantum Computing Takes a Leap. 
Quantum computing is the next frontier of computing, 

harnessing the power of quantum physics to perform complex 
calculations that are beyond the reach of classical computers. 
Quantum computing has the potential to accelerate breakthroughs 
in fields such as cryptography, chemistry, medicine, and artificial 
intelligence. Quantum computing is still in its infancy, but it is 
rapidly advancing, thanks to the efforts of tech giants, startups, 



governments, and academia. By 2024, quantum computing is 
expected to reach the milestone of quantum advantage, which 
means that a quantum computer can outperform a classical 
computer on a specific task. The global quantum computing 
market is projected to grow from $472 million in 2021 to $1.7 
billion by 2026, at a compound annual growth rate of 29.5%. Some 
of the key features and challenges of quantum computing are: 

- Qubits: Qubits are the basic units of information in quantum 
computing, analogous to bits in classical computing. However, 
unlike bits, which can only store either 0 or 1, qubits can store both 
0 and 1 simultaneously, thanks to a quantum phenomenon called 
superposition. This allows qubits to encode and process more 
information than bits, and to perform parallel computations. 
Another quantum phenomenon, called entanglement, enables 
qubits to influence each other, even when they are physically 
separated. This allows quantum computers to perform complex 
operations that require coordination and communication among 
multiple qubits. 

- Quantum algorithms: Quantum algorithms are the 
mathematical rules and methods that govern how quantum 
computers work and solve problems. Quantum algorithms exploit 
the properties of qubits, such as superposition and entanglement, to 
perform tasks that are difficult or impossible for classical 
algorithms. Some of the most famous quantum algorithms are 
Shor's algorithm, which can factor large numbers faster than any 
known classical algorithm, and Grover's algorithm, which can 
search large databases faster than any known classical algorithm. 

- Quantum hardware: Quantum hardware refers to the physical 
devices and components that are used to build and operate 
quantum computers. Quantum hardware faces many challenges, 
such as maintaining the coherence and stability of qubits, 
minimizing the noise and errors that affect the accuracy and 
reliability of quantum computations, and scaling up the number 
and quality of qubits. Quantum hardware can be classified into 
different types, based on the physical system that is used to 

implement qubits, such as superconducting circuits, trapped ions, 
photons, or silicon-based devices. 

- Quantum software: Quantum software refers to the programs 
and applications that are designed to run on quantum computers. 
Quantum software faces many challenges, such as developing user-
friendly and standardized tools and platforms, optimizing the 
performance and efficiency of quantum algorithms, and integrating 
with classical software and systems. Quantum software can be 
classified into different levels, such as quantum programming 
languages, quantum libraries and frameworks, quantum simulators 
and emulators, and quantum cloud services. 

Some of the applications and examples of quantum computing 
are: 

- Artificial intelligence: Quantum computing can enhance the 
capabilities and performance of artificial intelligence, by enabling 
faster and more accurate data analysis, pattern recognition, 
optimization, and machine learning. For example, quantum 
computing can help improve natural language processing, image 
generation, music generation, and code generation, by using 
generative AI, which can create novel and realistic content from 
scratch. 

- Better batteries: Quantum computing can help design and 
develop better batteries, by simulating and optimizing the chemical 
and physical properties of battery materials, such as electrodes, 
electrolytes, and catalysts. For example, quantum computing can 
help create more efficient and durable lithium-ion batteries, which 
are widely used in electric vehicles, smartphones, and laptops. 

- Cleaner fertilization: Quantum computing can help reduce the 
environmental impact of fertilization, by simulating and optimizing 
the nitrogen fixation process, which converts nitrogen gas into 
ammonia, a key ingredient of fertilizers. For example, quantum 
computing can help create more sustainable and cost-effective 
methods of nitrogen fixation, which do not rely on fossil fuels or 
produce greenhouse gases. 



- Cybersecurity: Quantum computing can pose both a threat 
and an opportunity for cybersecurity, by enabling new ways of 
encrypting and decrypting data, as well as attacking and defending 
systems. For example, quantum computing can help break the 
current encryption standards, such as RSA and AES, by using 
Shor's algorithm, but it can also help create more secure encryption 
methods, such as quantum key distribution, which uses quantum 
entanglement to exchange secret keys. 

- Drug development: Quantum computing can help accelerate 
and improve the process of drug discovery and development, by 
simulating and optimizing the molecular structure and interactions 
of potential drugs, as well as their effects on the human body. For 
example, quantum computing can help design and test new drugs 
for diseases such as COVID-19, cancer, and Alzheimer's, by using 
quantum chemistry and quantum machine learning. 

- Electronic materials discovery: Quantum computing can help 
discover and design new electronic materials, by simulating and 
optimizing their quantum properties, such as conductivity, 
magnetism, and superconductivity. For example, quantum 
computing can help create new materials for quantum devices, 
such as qubits, sensors, and transistors, as well as for conventional 
devices, such as solar cells, LEDs, and lasers. 

- Financial modeling: Quantum computing can help improve 
and innovate the financial sector, by enabling faster and more 
accurate analysis, optimization, and prediction of financial data, 
such as prices, risks, returns, and portfolios. For example, quantum 
computing can help optimize asset allocation, portfolio 
diversification, and trading strategies, by using quantum 
optimization and quantum machine learning. 

- Solar capture: Quantum computing can help increase the 
efficiency and affordability of solar energy, by simulating and 
optimizing the quantum processes that occur in solar cells, such as 
photon absorption, charge separation, and current generation. For 
example, quantum computing can help design and test new 

materials and structures for solar cells, such as perovskites, 
quantum dots, and nanowires. 

- Traffic optimization: Quantum computing can help reduce 
traffic congestion and pollution, by simulating and optimizing the 
flow and routing of vehicles, as well as the coordination and 
communication of traffic signals and sensors. For example, 
quantum computing can help optimize large autonomous fleets, 
such as taxis, buses, and trucks, by using quantum annealing and 
quantum machine learning. 

- Weather forecasting and climate change: Quantum 
computing can help improve the accuracy and timeliness of 
weather forecasting and climate modeling, by enabling faster and 
more complex simulations of atmospheric and oceanic phenomena, 
such as temperature, pressure, humidity, and precipitation. For 
example, quantum computing can help predict and prevent natural 
disasters, such as hurricanes, floods, and droughts, as well as 
monitor and mitigate the effects of global warming, such as sea 
level rise, ice melting, and biodiversity loss. 

3. Metaverse Expansion 
The metaverse is the collective term for the virtual worlds and 

experiences that are interconnected through the internet, such as 
online games, social media, virtual reality, and augmented reality. 
The metaverse is blurring the boundaries between the physical and 
the digital, creating new possibilities for entertainment, education, 
work, and commerce. The metaverse is also becoming more 
immersive, interactive, and personalized, thanks to the advances in 
5G, cloud, AI, and 3D technologies. By 2024, the metaverse is 
expected to generate $800 billion in annual revenue, and attract 
more than 2.5 billion users. 

Some of the key features and challenges of the metaverse are: 



- Persistence: Persistence means that the metaverse exists 
continuously and independently of the users, who can join and 
leave at any time, but their actions and data are saved and 
maintained. Persistence enables the metaverse to have a history, a 
culture, and an economy, as well as to evolve and grow over time. 
Persistence also poses challenges, such as data storage, privacy, 
and security, as well as ethical and legal issues, such as ownership, 
governance, and regulation. 

- Interconnection: Interconnection means that the metaverse 
consists of multiple platforms and domains that are linked and 
compatible with each other, allowing users to seamlessly move and 
communicate across them. Interconnection enables the metaverse 
to have a diversity, a richness, and a scalability, as well as to foster 
collaboration and innovation. Interconnection also poses 
challenges, such as interoperability, standardization, and 
integration, as well as technical and social issues, such as 
compatibility, accessibility, and inclusion. 

- Immersion: Immersion means that the metaverse provides 
realistic and engaging experiences for the users, who can see, hear, 
feel, and interact with the virtual environment and other users. 
Immersion enables the metaverse to have a quality, a fidelity, and a 
creativity, as well as to enhance learning and enjoyment. 
Immersion also poses challenges, such as hardware, software, and 
bandwidth, as well as psychological and physiological issues, such 
as addiction, fatigue, and motion sickness. 

- Interaction: Interaction means that the metaverse enables 
users to communicate and collaborate with each other, as well as to 
create and consume content and services. Interaction enables the 
metaverse to have a community, a market, and a value, as well as 
to support social and economic activities. Interaction also poses 
challenges, such as interface, design, and feedback, as well as 
behavioral and cultural issues, such as etiquette, identity, and trust. 

- Personalization: Personalization means that the metaverse 
adapts and responds to the preferences, needs, and goals of the 
users, who can customize and control their appearance, behavior, 

and environment. Personalization enables the metaverse to have a 
variety, a relevance, and a satisfaction, as well as to empower and 
motivate the users. Personalization also poses challenges, such as 
AI, data, and analytics, as well as ethical and moral issues, such as 
bias, manipulation, and responsibility. Some of the examples and 
platforms of the metaverse are: 

- Ready Player One: Ready Player One is a science fiction 
novel and film that depicts a dystopian future where people escape 
to a virtual reality metaverse called the OASIS, which is a massive 
online simulation that contains thousands of worlds and games, as 
well as a hidden treasure that grants the winner full ownership and 
control of the OASIS. Ready Player One shows us what a fully 
immersive and interactive virtual reality world could look like in 
the near future. 

- Second Life: Second Life is one of the oldest and most popular 
metaverse platforms, where users can create and explore a 3D 
virtual world, as well as interact with other users through avatars. 
Second Life allows users to express themselves, socialize, and 
create various types of content and services, such as art, music, 
education, and business. Second Life has its own economy and 
currency, called Linden Dollars, which can be exchanged for real 
money. 

- Roblox: Roblox is a metaverse platform that allows users to 
play, create, and share online games, as well as to socialize and 
chat with other users. Roblox has millions of games across various 
genres and themes, such as adventure, role-playing, simulation, 
and education. Roblox also has its own economy and currency, 
called Robux, which can be used to buy and sell virtual items and 
access premium features. 

- Decentraland: Decentraland is a metaverse platform that is 
built on the Ethereum blockchain, where users can create, explore, 
and trade virtual land, content, and services, as well as to interact 
with other users. Decentraland is a decentralized and open-source 
platform, where users have full ownership and control of their 
assets and data, as well as a voice in the governance and 



development of the platform. Decentraland also has its own 
economy and currency, called MANA, which is a cryptocurrency 
that can be used to buy and sell land and items. 

- Facebook Horizon: Facebook Horizon is a metaverse platform 
that is developed by Facebook, where users can create and explore 
a 3D virtual world, as well as to interact with other users through 
avatars. Facebook Horizon is designed to be a social and 
collaborative platform, where users can join and host various 
events and activities, such as games, art, education, and 
entertainment. Facebook Horizon also integrates with other 
Facebook products and services, such as Messenger, Instagram, 
and Oculus. 

4. Sustainable Tech Solutions Surge 
Sustainability is one of the most urgent and important challenges 

facing the world today, as the effects of climate change, pollution, 
and resource depletion become more evident and severe. 
Technology can play a vital role in addressing these challenges, by 
enabling more efficient, clean, and circular use of energy, 
materials, and water. Some of the key technologies that can 
contribute to sustainability are electrification and renewables, 
climate technologies, biotechnology, and nanotechnology. By 
2024, these technologies are expected to reduce greenhouse gas 
emissions by 15%, increase renewable energy share by 25%, and 
create $1 trillion in economic value. Some of the key features and 
benefits of sustainable tech solutions are: 

- Electrification and renewables: Electrification refers to the 
process of replacing fossil fuels with electricity as the main source 
of energy for various sectors and applications, such as 
transportation, heating, and industry. Renewables refer to the 
sources of electricity that are derived from natural and 
inexhaustible resources, such as solar, wind, hydro, and 
geothermal. Electrification and renewables can help reduce 

greenhouse gas emissions, air pollution, and energy dependence, as 
well as increase energy efficiency, security, and affordability. 

- Climate technologies: Climate technologies refer to the 
solutions that can help mitigate or adapt to the impacts of climate 
change, such as rising temperatures, extreme weather, sea level 
rise, and biodiversity loss. Climate technologies can be classified 
into two types: mitigation technologies, which aim to reduce 
greenhouse gas emissions or enhance carbon sinks, such as carbon 
capture and storage, biofuels, and smart grids; and adaptation 
technologies, which aim to increase the resilience and coping 
capacity of human and natural systems, such as early warning 
systems, water management, and climate-smart agriculture. 

- Biotechnology: Biotechnology refers to the use of living 
organisms or their components to produce or modify products or 
processes for specific purposes, such as health, food, and 
environment. Biotechnology can help improve human and animal 
health, by developing new drugs, vaccines, and diagnostics, as well 
as enhancing disease prevention and treatment. Biotechnology can 
also help improve food security and quality, by developing new 
crops, livestock, and aquaculture, as well as enhancing nutrition 
and safety. Biotechnology can also help improve environmental 
sustainability, by developing new biofuels, bioplastics, and 
bioremediation, as well as enhancing waste management and 
recycling. 

- Nanotechnology: Nanotechnology refers to the manipulation 
of matter at the atomic or molecular scale, to create new materials, 
devices, and systems with novel properties and functions, such as 
strength, conductivity, and reactivity. Nanotechnology can help 
improve energy efficiency and storage, by developing new 
batteries, solar cells, and fuel cells, as well as enhancing energy 
conversion and transmission. Nanotechnology can also help 
improve water quality and availability, by developing new filters, 
sensors, and desalination, as well as enhancing water treatment and 
purification. Nanotechnology can also help improve health and 
medicine, by developing new diagnostics, therapeutics, and 
implants, as well as enhancing drug delivery and tissue 



engineering. Some of the examples and innovations of sustainable 
tech solutions are: 

- The Smog Free Tower: The Smog Free Tower is a sustainable 
technology innovation that can purify the air from harmful 
pollutants, such as particulate matter, nitrogen oxides, and ozone. 
The Smog Free Tower uses positive ionization technology, which 
charges the airborne particles and attracts them to a negatively 
charged surface, where they are collected and stored. The Smog 
Free Tower can clean up to 30,000 cubic meters of air per hour, 
using a minimal amount of energy. The Smog Free Tower also 
converts the collected particles into jewelry, such as rings and 
cufflinks, which can be sold to fund the project. 

- The Ocean Cleanup: The Ocean Cleanup is a sustainable 
technology innovation that can remove the plastic waste from the 
oceans, which poses a threat to marine life, human health, and 
climate. The Ocean Cleanup uses a passive system, which consists 
of a floating barrier and a skirt, that harnesses the natural forces of 
the wind, waves, and currents, to capture and concentrate the 
plastic debris. The Ocean Cleanup also uses a solar-powered 
device, which communicates the location and status of the system, 
as well as collects the plastic waste for recycling. 

- Impossible Foods: Impossible Foods is a sustainable 
technology innovation that can produce plant-based meat 
alternatives, which can reduce the environmental impact of animal 
agriculture, such as greenhouse gas emissions, land use, and water 
use. Impossible Foods uses biotechnology, such as genetic 
engineering and fermentation, to produce a key ingredient, called 
heme, which gives meat its flavor, color, and texture. Impossible 
Foods also uses plant-based ingredients, such as soy, potato, 
coconut, and sunflower, to create products, such as burgers, 
sausages, and nuggets, that look, smell, and taste like meat. 

- Ecosia: Ecosia is a sustainable technology innovation that can 
plant trees around the world, which can combat climate change, 
restore ecosystems, and support communities. Ecosia is a search 
engine, which uses the revenue generated from the online ads to 

fund tree planting projects in various regions, such as Africa, Asia, 
and Latin America. Ecosia also uses renewable energy, such as 
solar and wind, to power its servers, as well as protects the privacy 
and data of its users. 

5. Cybersecurity Becomes Even More 
Crucial 

Cybersecurity is the practice of protecting digital systems and 
data from unauthorized access, manipulation, or damage. 
Cybersecurity is becoming even more crucial, as the world 
becomes more digitized, connected, and dependent on technology. 
Cybersecurity is also becoming more challenging, as the threats 
become more sophisticated, diverse, and frequent, driven by the 
rise of AI, quantum computing, and the metaverse. Cybersecurity 
is not only a technical issue, but also a strategic, ethical, and social 
one, requiring collaboration and coordination among various 
stakeholders. By 2024, cybersecurity is expected to cost the world 
$6 trillion in damages, and require 3.5 million skilled 
professionals. Some of the key features and challenges of 
cybersecurity are: 

- Threat landscape: The threat landscape refers to the types and 
sources of cyberattacks that target digital systems and data. The 
threat landscape is constantly evolving and expanding, as new 
technologies, platforms, and vulnerabilities emerge, and as new 
actors, motives, and methods appear. Some of the most common 
types of cyberattacks are malware, ransomware, phishing, denial-
of-service, man-in-the-middle, password, SQL injection, and cross-
site scripting¹. Some of the most common sources of cyberattacks 
are cybercriminals, hackers, state-sponsored actors, terrorists, 
insiders, and competitors. 

- Threat intelligence: Threat intelligence refers to the 
collection, analysis, and dissemination of information about 
current and potential cyber threats, such as their characteristics, 
behaviors, indicators, and impacts. Threat intelligence can help 



organizations to identify, prevent, and respond to cyberattacks, as 
well as to improve their security posture and resilience. Threat 
intelligence can be obtained from various sources, such as open-
source, commercial, government, industry, or internal. 

- Threat prevention: Threat prevention refers to the actions and 
measures that are taken to avoid or reduce the likelihood and 
impact of cyberattacks, such as implementing security policies, 
standards, and best practices, deploying security tools and 
technologies, and conducting security awareness and training. 
Threat prevention can be applied at different levels, such as 
network, endpoint, application, or data. 

- Threat detection: Threat detection refers to the process of 
monitoring, identifying, and verifying the occurrence and nature of 
cyberattacks, such as using security tools and technologies, such as 
antivirus, firewall, intrusion detection and prevention, and security 
information and event management, and applying security 
techniques and methods, such as anomaly detection, signature 
detection, and behavior analysis. 

- Threat response: Threat response refers to the process of 
containing, eradicating, and recovering from cyberattacks, such as 
using security tools and technologies, such as incident response, 
backup and restore, and forensic analysis, and applying security 
techniques and methods, such as isolation, remediation, and 
investigation. Some of the examples and solutions of cybersecurity 
are: 

- Antivirus software: Antivirus software is a security tool that 
can protect digital systems and data from malware, such as viruses, 
worms, trojans, and spyware, by scanning, detecting, and removing 
malicious files and programs, as well as preventing their execution 
and propagation. 

- Encryption: Encryption is a security technique that can protect 
digital systems and data from unauthorized access, manipulation, 
or damage, by transforming plain text or data into ciphertext or 

data that is unreadable and unintelligible, using a secret key or 
algorithm, and vice versa. 

- Firewall: Firewall is a security tool that can protect digital 
systems and data from unauthorized network access, by filtering 
and blocking incoming and outgoing network traffic, based on 
predefined rules and policies. 

- VPN: VPN is a security tool that can protect digital systems 
and data from unauthorized network access, by creating a secure 
and encrypted connection between a device and a remote server, 
using a public network, such as the internet, and hiding the device's 
IP address and location. 

- Multi-factor authentication: Multi-factor authentication is a 
security technique that can protect digital systems and data from 
unauthorized access, by requiring users to provide two or more 
pieces of evidence to verify their identity, such as something they 
know (e.g., password), something they have (e.g., token), or 
something they are (e.g., fingerprint). 

Advice to Key Stakeholders on AGI and 
Generative AI Integration 

Here is our advice to politicians, business managers, consumers, 
and scientific and technological experts, based on the previous five 
technology trends: 



Stakeholders Advice

Politicians

Politicians should be aware of the 
opportunities and challenges that the 

technology trends pose for the 
society, economy, and environment, 

and formulate policies and 
regulations that can foster innovation, 

inclusion, and sustainability. 
Politicians should also collaborate 

and coordinate with other 
stakeholders, such as businesses, 

consumers, and experts, to address 
the common and global issues, such 
as climate change, cybersecurity, and 

digital divide.

Business managers

Business managers should be aware 
of the opportunities and challenges 
that the technology trends pose for 

their industries, markets, and 
customers, and develop strategies and 

capabilities that can enhance their 
competitiveness, productivity, and 
profitability. Business managers 

should also collaborate and 
coordinate with other stakeholders, 

such as suppliers, partners, and 
regulators, to create value and 

positive change.

Consumers

Consumers should be aware of the 
opportunities and challenges that the 
technology trends pose for their lives, 
needs, and goals, and make informed 
and responsible choices and actions 
that can improve their well-being, 
happiness, and impact. Consumers 

should also collaborate and 
coordinate with other stakeholders, 
such as businesses, politicians, and 
experts, to express their voice and 

demand.

We then state three specific actions the four stakeholders should 
take. 

Some of the specific actions that politicians can take are: 

Scientific and technological experts

Scientific and technological experts 
should be aware of the opportunities 
and challenges that the technology 

trends pose for their fields, 
disciplines, and domains, and pursue 
research and development that can 

advance the frontiers of knowledge, 
discovery, and innovation. Scientific 
and technological experts should also 
collaborate and coordinate with other 

stakeholders, such as businesses, 
politicians, and consumers, to share 

their insights and expertise, as well as 
to address the ethical and social 

implications.

Promotion Preparation Participation

Promote and support the 
development and 
adoption of sustainable 
tech solutions, such as 
electrification and 
renewables, climate 
technologies, 
biotechnology, and 
nanotechnology, by 
providing incentives, 
subsidies, and standards, 
as well as investing in 
research and 
infrastructure .

Prepare and protect the 
society and economy 
from the impacts and 
risks of the technology 
trends, such as job 
displacement, privacy 
breach, and cyberattack, 
by providing education, 
training, and social 
security, as well as 
enforcing laws, ethics, 
and accountability .

Participate and 
contribute to the 
metaverse, by creating 
and maintaining a 
digital presence and 
identity, as well as 
engaging and 
communicating with the 
citizens and other 
actors, through various 
platforms and domains.



Some of the specific actions that business managers can take 
are: 

Some of the specific actions that consumers can take are: 

Leverage Adoption Strengthening

Leverage and integrate 
the power of AI, 
quantum computing, 
and the metaverse, to 
improve and innovate 
their products, services, 
and processes, as well 
as to personalize and 
optimize their customer 
experience and 
satisfaction.

Adopt and implement 
sustainable tech 
solutions, to reduce their 
environmental impact 
and cost, as well as to 
increase their efficiency 
and quality, by using 
renewable energy, 
circular economy, and 
green technology.

Strengthen and enhance 
their cybersecurity, by 
using encryption, 
firewall, VPN, and 
multi-factor 
authentication, as well 
as by conducting threat 
intelligence, prevention, 
detection, and response.

Embrace Support Protect

Embrace and enjoy the 
benefits and 
convenience of AI, 
quantum computing, 
and the metaverse, by 
using smart assistants, 
smart cameras, smart 
speakers, smart cars, 
and smart homes, as 
well as by playing, 
creating, and sharing 
online games, social 
media, virtual reality, 
and augmented reality.

Support and participate 
in sustainable tech 
solutions, by using 
electric vehicles, public 
transportation, and bike-
sharing, as well as by 
buying and using 
products and services 
that are made from 
renewable, 
biodegradable, and 
recyclable materials.

Protect and secure their 
digital systems and data, 
by using antivirus 
software, encryption, 
firewall, VPN, and 
multi-factor 
authentication, as well 
as by avoiding and 
reporting phishing, 
malware, ransomware, 
and other cyberattacks.

Some of the specific actions that scientific and technological 
experts can take are: 

The Conclusion and Future Prospects 
We have discussed the top five technology trends that will shape 

the future of 2024 and beyond, based on the latest research and 
insights. These trends are: 

- Artificial Intelligence (AI) Becomes Ubiquitous: AI is the 
driving force behind many of the other technology trends, enabling 
new levels of automation, personalization, and innovation. AI is 
becoming more accessible and affordable, thanks to the advances 
in cloud computing, data generation, and algorithm development. 
AI is also becoming more human-like, capable of generating 
natural language, images, music, and code, as well as 
understanding emotions, context, and intent. Generative AI, which 
can create novel and realistic content from scratch, is one of the 
most disruptive and promising applications of AI, with potential to 
revolutionize industries such as media, entertainment, education, 
and healthcare. By 2024, AI is expected to add up to $15.7 trillion 
to the global economy, and create 133 million new jobs. 

Exploration Design Contribution

Explore and experiment 
with the potential and 
limitations of AI, 
quantum computing, 
and the metaverse, by 
developing new 
algorithms, hardware, 
software, and 
applications, as well as 
by testing and 
evaluating their 
performance, accuracy, 
and reliability.

Design and develop 
sustainable tech 
solutions, by using 
biotechnology, 
nanotechnology, and 
other emerging 
technologies, to create 
new materials, devices, 
and systems, that can 
solve the environmental 
and societal problems, 
such as climate change, 
pollution, and resource 
depletion.

Contribute and improve 
the cybersecurity, by 
using encryption, 
firewall, VPN, and 
multi-factor 
authentication, as well 
as by developing new 
methods and tools, to 
prevent, detect, and 
respond to cyberattacks, 
as well as to enhance 
the security and privacy 
of digital systems and 
data.



- Quantum Computing Takes a Leap: Quantum computing is 
the next frontier of computing, harnessing the power of quantum 
physics to perform complex calculations that are beyond the reach 
of classical computers. Quantum computing has the potential to 
accelerate breakthroughs in fields such as cryptography, chemistry, 
medicine, and artificial intelligence. Quantum computing is still in 
its infancy, but it is rapidly advancing, thanks to the efforts of tech 
giants, startups, governments, and academia. By 2024, quantum 
computing is expected to reach the milestone of quantum 
advantage, which means that a quantum computer can outperform 
a classical computer on a specific task. The global quantum 
computing market is projected to grow from $472 million in 2021 
to $1.7 billion by 2026, at a compound annual growth rate of 
29.5%. 

- Metaverse Expansion: The metaverse is the collective term 
for the virtual worlds and experiences that are interconnected 
through the internet, such as online games, social media, virtual 
reality, and augmented reality. The metaverse is blurring the 
boundaries between the physical and the digital, creating new 
possibilities for entertainment, education, work, and commerce. 
The metaverse is also becoming more immersive, interactive, and 
personalized, thanks to the advances in 5G, cloud, AI, and 3D 
technologies. By 2024, the metaverse is expected to generate $800 
billion in annual revenue, and attract more than 2.5 billion users. 

- Sustainable Tech Solutions Surge: Sustainability is one of the 
most urgent and important challenges facing the world today, as 
the effects of climate change, pollution, and resource depletion 
become more evident and severe. Technology can play a vital role 
in addressing these challenges, by enabling more efficient, clean, 
and circular use of energy, materials, and water. Some of the key 
technologies that can contribute to sustainability are electrification 
and renewables, climate technologies, biotechnology, and 
nanotechnology. By 2024, these technologies are expected to 
reduce greenhouse gas emissions by 15%, increase renewable 
energy share by 25%, and create $1 trillion in economic value. 

- Cybersecurity Becomes Even More Crucial: Cybersecurity 
is the practice of protecting digital systems and data from 
unauthorized access, manipulation, or damage. Cybersecurity is 
becoming even more crucial, as the world becomes more digitized, 
connected, and dependent on technology. Cybersecurity is also 
becoming more challenging, as the threats become more 
sophisticated, diverse, and frequent, driven by the rise of AI, 
quantum computing, and the metaverse. Cybersecurity is not only 
a technical issue, but also a strategic, ethical, and social one, 
requiring collaboration and coordination among various 
stakeholders. By 2024, cybersecurity is expected to cost the world 
$6 trillion in damages, and require 3.5 million skilled 
professionals. 

We have also provided advice to politicians, business managers, 
consumers, and scientific and technological experts, based on the 
technology trends, on how they can be aware, agile, and adaptable, 
and leverage the power of technology to create value and positive 
change. 

Finally, we conclude this report with a look ahead to the future. 

- The technology trends will continue to shape the world in the 
next few years, creating new opportunities and challenges for 
various sectors and domains, such as healthcare, education, 
entertainment, and commerce, as well as for society, economy, and 
environment. 

- The technology trends will also interact and converge with 
each other, creating new possibilities and synergies, as well as new 
complexities and risks. For example, AI, quantum computing, and 
the metaverse will enable new levels of innovation and creativity, 
but also pose new threats and ethical dilemmas. Similarly, 
sustainable tech solutions will help address the climate crisis and 
improve the quality of life, but also require new policies and 
regulations. 

- The technology trends will also require new skills and 
competencies, as well as new mindsets and behaviors, from 



various stakeholders, such as businesses, consumers, politicians, 
and experts, to adapt and thrive in the changing landscape. For 
example, digital literacy, data literacy, and critical thinking will be 
essential for navigating and leveraging the technology trends, as 
well as for ensuring security and privacy. Likewise, collaboration, 
communication, and empathy will be vital for engaging and 
interacting with the technology trends, as well as for ensuring 
inclusion and diversity. 
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