
 

 

Joint AFRALO-AfrICANN Meeting 

ICANN 79 Community Forum  
Wednesday, 6th March 2024 from 15:00-16:00 local Puerto Rico Time 

(19:00-20:00 UTC)  

San Juan, Puerto Rico 
  

-=- Statement -=- 
----------------------------------------------------------------- 

  

TOPIC: “Artificial Intelligence (AI) & AI-powered tools in 

the service of DNS Management in Africa: Opportunities, 

Challenges, and Impacts” 

 

We, the members of the African ICANN Community, who actively participated in 

ICANN79 and attended the joint AFRALO/AfrICANN meeting on Wednesday, 6 March 

2024 in San Juan, Puerto Rico, engaged in a comprehensive discussion regarding 

Artificial Intelligence (AI) & AI-powered tools in the service of DNS Management in 

Africa: Opportunities, Challenges, and Impacts. 

Artificial Intelligence (AI) has significantly shaped today's landscape across various 

sectors, influencing how we live, work, and interact with technology. It has become an 

integral part of our modern landscape, driving innovation, improving efficiency, and 

influencing various aspects of our daily lives and industries. Through its impact on the 

Domain Names Industry, it brings opportunities as well as many challenges, as 

follows: 

1. Current State of DNS Management in Africa 

     As of the last quarter of 2023, Africa's Domain Name System (DNS) landscape 

is marked by a diverse array of 54 country-code Top-Level Domains (ccTLDs) 

and six Internationalized Domain Names (IDNs), alongside city-specific codes 

such as .CAPETOWN, .DURBAN, and .JOBURG. Over the past seven years, 

African ccTLDs have witnessed significant growth, expanding by 21%. The 

most recent data from the 2023 Africa Domain Name Industry Study by ICANN 

reveals a total of 4.3 million ccTLD registrations. Concurrently, African entities 

actively participate in the global domain space, contributing approximately 1.4 

million registrations in generic Top-Level Domains (gTLDs). Beyond mere 

domain registrations, the DNS infrastructure in Africa incorporates the presence 

of ICANN managed Root Servers and other root server instances, underscoring 
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the importance of a resilient and distributed DNS infrastructure. To enhance 

DNS security, there is a concerted focus on implementing measures against 

common threats such as DNS spoofing and distributed denial-of-service 

(DDoS) attacks, with an examination of the adoption of DNS Security 

Extensions (DNSSEC). Regulatory frameworks and governance structures play 

crucial roles and are guided by both regional and international bodies like 

ICANN. Despite persistent challenges in DNS management, including 

infrastructural limitations and cybersecurity concerns, there are ongoing 

opportunities for improvement, collaboration, and innovation that continue to 

shape the DNS landscape in Africa. Looking ahead, emerging trends in DNS 

management, technological advancements, and evolving policies are poised to 

impact the future of the DNS ecosystem on the continent. 

 

2. Introduction to AI in DNS Management 

     In Africa's rapidly evolving DNS management landscape, the integration of 

artificial intelligence (AI) and AI-powered tools is a promising catalyst, 

presenting both opportunities and challenges. Tailored AI algorithms designed 

for African networks are poised to improve security by detecting anomalies and 

strengthening defenses against common cyber threats. Predictive analysis will 

ensure that traffic flows optimally while accommodating the region's diverse 

network conditions. 

     Implementing automated DNS record management will address operational 

issues, reduce manual errors, and improve overall operational efficiency. AI-

driven performance optimization will help to deliver a more responsive user 

experience, which is critical in regions with varying connectivity. 

     Furthermore, intelligent traffic steering and personalized content delivery will 

meet the unique requirements of African networks, adapting dynamically to 

emerging trends. Adaptive DNS security policies will respond proactively to 

emerging threats, strengthening the digital infrastructure. 

     The impact on DNS management in Africa will be transformative, resulting in 

enhanced security, performance, and personalized digital experiences. These 

advancements collectively lay the groundwork for a resilient and efficient DNS 

ecosystem that meets the specific needs of the African technological 

landscape. 

 

    3. Opportunities in AI-powered DNS Management 



 

 

      AI-powered DNS management will open up a world of possibilities that will have 

the potential to transform Africa's network infrastructure landscape. Some of 

the most appealing benefits will include: 

a) Improved Security: AI-powered DNS management will improve security by 

detecting anomalies and mitigating threats early on. Machine learning 

algorithms will enable quick detection and response to emerging cyber threats, 

increasing the overall resilience of the region's DNS infrastructure. 

b) Predictive Traffic Analysis: AI integration will enable predictive traffic analysis 

and optimization of DNS resources. Organizations that anticipate traffic 

patterns will better allocate resources, reduce latency, and ensure efficient 

performance even during peak usage periods. 

c) Automation for Operational Efficiency: AI-driven automation will significantly 

improve DNS management efficiency. Automated tasks, such as DNS record 

management and updates, will significantly reduce manual intervention, 

minimize errors, and streamline operations. This increased efficiency will 

enable IT professionals to focus on more strategic aspects of network 

management. 

d) Intelligent Traffic Steering: AI will dynamically route DNS requests based on 

geographic location, server health, and network conditions. This will result in 

more efficient resource utilization and improved overall network performance. 

e) Data-Driven Insights: AI tools will enable the extraction of valuable insights 

from the DNS dataset, enabling organizations to make data-driven decisions. 

These insights will help with strategic planning, resource allocation, and the 

continuous improvement of the region's DNS infrastructure. 

f) Cost Optimization: AI-powered DNS management will enable automated 

routine tasks, optimize resource usage, and improve efficiency, leading to cost 

savings. Organizations across Africa will strike a balance between performance 

and cost-effectiveness in network operations. 

4. Challenges in Implementing AI in DNS Management in Africa 

While Artificial Intelligence (AI) promises to revolutionize various sectors in Africa, 

including DNS management, its implementation faces unique challenges. Here's a 

breakdown of the key hurdles: 

a. Infrastructure and Connectivity: 

●  Limited Internet access: 

Large parts of Africa grapple with unreliable and limited Internet connectivity, 

hindering the real-time data processing and analysis crucial for AI-powered DNS 

management. 

●  Lack of data centers: 



 

 

The scarcity of data centers in Africa increases latency and makes it challenging 

to deploy AI models effectively. 

b. Data Availability and Quality: 

● Data scarcity: 

Training AI models require large amounts of high-quality data, which is often scarce 

in Africa due to limited Internet penetration and data privacy concerns. 

●  Data bias: 

Biases in training data can lead to discriminatory outcomes in AI-powered systems, 

raising ethical concerns in DNS management. 

 

c. Skills and Expertise: 

● Shortage of AI talent: 

Africa faces a shortage of skilled professionals in AI development, deployment, and 

maintenance, hindering the widespread adoption of AI in DNS management. 

● Limited understanding of AI: 

Many stakeholders in the African DNS ecosystem lack a clear understanding of 

AI's capabilities and limitations, leading to skepticism and resistance to its 

adoption. 

 

5. Future Trends and Possibilities 

Exploring future trends and possibilities for integrating artificial intelligence (AI) and AI-

powered tools into DNS management in Africa reveals a landscape ripe for 

transformative advancements. As we look into the digital horizon, several trends and 

possibilities emerge, shaping the future of DNS management in the region. They 

include. 

a) Advanced predictive analytics: 

Future DNS management systems in Africa are likely to rely on advanced predictive 

analytics powered by AI. These systems will anticipate and proactively address 

domain resolution issues, thereby improving performance and user experiences. 

b) Autonomous DNS operations: 



 

 

Autonomous DNS operations refer to the capability of a DNS (Domain Name 

System) infrastructure to operate independently, often with a degree of 

automation and minimal human intervention. This autonomy can manifest in 

various aspects of DNS management including.  

● DNS Resolution: 

Autonomous DNS operations may involve automated processes for resolving 

domain names to IP addresses. This could include the use of caching 

mechanisms, load balancing, and dynamic updates to adapt to changes in 

network configurations. 

 

● Zone Management: 

Autonomous DNS operations can extend to the management of DNS zones. This 

involves the creation, modification, and removal of DNS records within a specific 

domain. Automation tools may be employed to streamline these processes and 

ensure accuracy. 

 

● Dynamic Updates: 

The ability to handle dynamic updates to DNS records, especially in dynamic 

environments where IP addresses or other record information may change 

frequently, is a characteristic of autonomous DNS operations. 

 

● DNSSEC Deployment: 

Autonomous DNS operations can include the automated implementation of 

DNSSEC, a suite of extensions to DNS that adds a layer of security by signing 

DNS data. Automated processes can help manage the cryptographic keys and 

signatures required for DNSSEC. 

 

● Anycast Routing: 

Autonomous DNS operations may utilize anycast routing, a network addressing 

and routing methodology in which data is sent from a single sender to the nearest 

node in a group of potential receivers. This helps in improving the performance 

and resilience of DNS by directing queries to the closest available DNS server. 



 

 

● Monitoring and Health Checks: 

Autonomous DNS systems often incorporate monitoring tools and health checks 

to assess the performance and availability of DNS servers. Automated 

responses can be triggered in case of issues, such as redirecting traffic to healthy 

servers. 

● Load Balancing: 

Autonomous DNS operations can implement load-balancing techniques to 

distribute incoming DNS queries across multiple servers, ensuring optimal 

resource utilization and preventing overload on specific servers. 

● Policy Enforcement: 

Automated mechanisms can enforce DNS-related policies, such as access 

control policies or response rate limiting, to enhance security and mitigate 

potential threats like DNS-based attacks. 

The transition to autonomous DNS operations is expected. AI algorithms will play 

an increasingly important role in automating routine tasks, enabling efficient and 

self-healing DNS infrastructures that adapt to changing conditions. 

c) Enhanced security measures: 

AI will continue to strengthen DNS security, with machine learning algorithms 

becoming more adept at detecting and mitigating emerging cyber threats. This 

includes advanced detection of DNS spoofing, DDoS attacks, and other malicious 

behavior. 

d) Integration with Edge Computing: 

The synergy between AI-powered DNS management and edge computing is a 

promising trend. This integration will lead to faster domain resolution by bringing 

computational resources closer to end-users, reducing latency, and improving overall 

network performance. 

e) Continued Growth in Domain Registrations: 

The growth trajectory of domain registrations in Africa is likely to persist. AI-driven tools 

will facilitate the registration process, making it more accessible and streamlined for 

businesses, organizations, and individuals. 

f) Ethical and Regulatory Considerations: 



 

 

Future trends will necessitate a closer examination of ethical and regulatory 

frameworks surrounding AI in DNS management. Striking a balance between 

innovation and safeguarding user rights will be crucial for responsible technology 

adoption. 

g) Collaborative Initiatives: 

Collaborative initiatives between African countries, ICANN and technology 

stakeholders are expected to grow. Joint efforts will address shared challenges and 

foster knowledge exchange, contributing to a more cohesive and resilient DNS 

ecosystem. 

In conclusion, AI integration in African DNS management holds great promise, yet it 

necessitates tackling infrastructure, data, skills, and ethical hurdles. As a key 

stakeholder, AFRALO is committed to collaborating with ICANN and other key 

stakeholders to drive transformative progress responsibly for the region's benefit. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 


