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Executive summary 

The success of the digital economy relies on 
connectivity 
The digital economy improves economic and societal outcomes within countries and serves as a 
source for innovation and productivity growth. A precise measurement of the digital economy is 
difficult, but the United Nations cites a range from 4.5% to 15.5% of global GDP, or $4 trillion to 
$13.6 trillion in 2019 (based on 2019 global GDP of $87.8 trillion). 

Connectivity is essential to the success of the digital economy, and it is forecast that the number of 
devices connected to IP networks will be more than three times the global population by 2023. 
Demand is moving to applications – 5G and IoT for example – that will need strong network 
performance, while deepening enterprise cloudification and digital transformation mean that IP 
networks will need to carry an increasing number of key services.  

The journey to IPv6 
The next-generation internet protocol, IPv6, was first standardized within the Internet Engineering 
Task Force (IETF) in December 1998, but for years, while IPv4 addresses seemed plentiful, it was 
hard to convince ISPs, carriers, and enterprises of the need to invest in IPv6 deployment.  

With the exhaustion of IPv4 addresses over the past decade, a sense of urgency has increased, and 
IPv6 adoption has been accelerating on a global scale. Countries including India, Switzerland, 
Belgium, Malaysia, Germany, Greece, Vietnam, and the US have led the migration, and all have 
greater than 45% IPv6 adoption rates today, according to CDN provider Akamai’s country-level 
tracking of IPv6 and IPv4. Yet, outside of the handful of early adopter countries, there remains a long 
way to go – and the urgency to adopt IPv6 is only increasing.  

IPv6 and IPv6+: Enhanced innovation that will 
drive the digital economy 
However, the urgency to adopt IPv6 is about more than just IPv4 address depletion, and the focus 
should be towards the drive to full connectivity with IPv6, enabling the vision of “IP on everything.” 
As well as achieving better latency due to the elimination of network address translation (NAT) 
requirements, and avoiding the maintenance and security complexities involved with running dual-
stack IPv4 and IPv6, interest in IPv6 is also rising in popularity due to its suitability to the demands of 
5G and the cloud era. This is particularly important to governments as they eye the economic 
opportunities to come from the digital economy and Industry 4.0 (i.e., the Fourth Industrial 
Revolution). It is well understood that IoT and 5G are essential technology enablers for the 
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increasingly mobile digital economy. Less understood, however, is the fact that IPv6 is itself an 
enabling protocol for 5G and IoT. Continuing with IPv4 will slow adoption of IoT, 5G, and additional 
consumer internet and, as 5G and IoT endpoints proliferate as predicted, applications will demand 
the performance levels that IPv6 functionality can provide, making adoption ever more critical.  

Looking further ahead, global industry momentum is now also gaining around further innovation and 
a new concept of enhanced IP functionality to be delivered by IPv6. This includes new IETF standard 
innovations (such as SRv6  etc.), artificial intelligence (AI) and software automation, among others. 
The new concept is called IPv6 enhanced innovation, which can be abbreviated as “IPv6+”. IPv6 has a 
large number of addresses and can support massive connections - upgrading to IPv6+ can make IPv6 
networks faster, better, smarter, and more secure. 

Commercial deployments can already be seen from operators across Asia Pacific, Europe, and Africa, 
where this next-generation IP network can accelerate the delivery of benefits across a host of 
“smart” Industry 4.0 use cases. 

Supporting innovation and growth through policy 
Since the Internet Access Board advised all standards groups to focus on IPv6 in 2016 and declared 
that future IETF protocol work will “optimize for – and depend on – IPv6,” certain countries have 
taken the IPv6 mantle and led the way. Forward-thinking governments – and their communication 
industry partners – including those in US, China, Belgium, India, Saudi Arabia, and the United Arab 
Emirates (UAE), already recognize the value of IPv6 and IPv6+ to underpin innovation and Industry 
4.0 growth, and are investing and setting national policies to accelerate the move to native IPv6. The 
evidence demonstrates that when government gets involved, it pulls the market along.  

Governments therefore have a significant role to play in accelerating the timing of the IPv6 and 
IPv6+ migration and, as a result, helping lay a solid foundation for 5G, cloud, IoT, AI and – by 
extension – the ability to access the economic and societal opportunities available from the digital 
economy of tomorrow.  
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IPv6 today and its value in 
empowering the digital 
economy of tomorrow 

With IPv4, each public internet host is assigned a 32-bit IP address for a maximum of 4.3 billion (or 
232) addresses. In a world of 7 billion people undergoing an explosion of IP-enabled devices, the 
limitation of IPv4 in supporting only 4.3 billion IP addresses is obvious (see Figure 1). IPv6, by 
contrast, has a 128-bit address space with a possibility of 2128 (or 340 undecillion) IP addresses – a 
1028-fold increase in addresses compared to IPv4. 

Figure 1: Supporting the explosion of IP-enabled devices 

 

Source: Omdia 

 

Depletion of IPv4 addresses made the need for IPv6 more urgent but the transition has still been 
slower than most anticipated, as interim measures such as the use of NAT helped delay IPv6 
migration over the past decade. All five regional internet registries (RIRs) have now exhausted their 
IPv4 address pools, except those reserved for IPv6 transition. There are no longer any new IPv4 
addresses available. 
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The need for a new scalable protocol such as IPv6 is inevitable – this is not news. But the urgency is 
increasing.  

Global state of IPv6 adoption  
As a sense of urgency has increased, IPv6 adoption has been accelerating on a global scale. Yet, IPv6 
adoption is not yet commonplace. As shown in Figure 2, countries including India, Switzerland, 
Belgium, Malaysia, Germany, Greece, Japan, Vietnam, and the US are among those who have led the 
migration, and all have greater than 40% IPv6 adoption rates today, according to CDN provider 
Akamai’s country-level tracking of IPv6 and IPv4. Yet, of the 229 countries tracked by the CDN 
company, 73% have IPv6 penetration of less than 10% and 50% have no IPv6 networks running. 
Outside of the handful of early adopter countries, there remains a long way to go.  

Figure 2: IPv6 adoption at country level, percentage IPv6 connections 

 

 

Source: Akamai State of Internet Adoption, June 2021 
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The reasons for migrating to IPv6 now 
The reasons for service providers to migrate to IPv6 now are more compelling and valuable than just 
IPv4 address exhaustion. 

• Achieving better performance, including latency and round-trip time (RTT), due to elimination 
of NAT requirements. End-to-end IPv6 avoids NAT requirements and, therefore, network latency 
introduced through address translation. An ETSI (European Telecommunications Standards 
Institute) study concluded that IPv6 based mobile networks outperformed IPv4-based mobile 
networks deployed on the same cellular mobile operator in metrics, including RTT, DNS look-up, 
and webpage load time. 

• IPv6 is inevitable as the next-gen internet protocol. In 2016, the Internet Architecture Board 
(IAB) issued a recommendation “that all new networking standards assume the use of IPv6, and 
be written so that they do not require IPv4.” The recommendation marks an important 
departure from past policy built around dual-stack (IPv4 and IPv6) support. While legacy IPv4 
internet standards are expected to accommodate IPv6, the expectation moving forward is for an 
all-IPv6 world in which the new IPv6 standards no longer support the old.  

• Running dual-stack IPv4 and IPv6 is complex and difficult to secure. Dual-stack 
implementations of IPv4 alongside IPv6 are workable as a stop-gap measure but are not practical 
as a long-term solution. The dual-stack approach is complex to maintain and also means that 
security must be maintained for both IPv4 and IPv6. As a result, standards bodies have started 
advocating IPv6-only deployments and leading technology companies have been shelving dual-
stack implementations and moving to IPv6-only networks. 

• IPv6 is well suited to the new demands of 5G and the cloud era. With the development of 5G 
and cloud, IoT and virtual nodes will bring hundreds of billions of links, requiring numerous 
addresses. Additionally, cloud AR/VR services impose high-bandwidth requirements coupled 
with stringent latency requirements, with delays of less than 20 milliseconds (ms). Autonomous 
driving applications need latency in the range of 5–20ms and industrial automation requires 
latencies of 1–10ms. With the popularity of the cloud, services move from static to dynamic with 
ranges from months to hours and fault location costs from hours to minutes. Cloud and 5G are 
set to define the next decade of communications and beyond. Significantly, this growth has 
already started (see Table 1). 
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Table 1: IoT and 5G growth expectations (in millions) 
 

2019 2024 CAGR 2019–24 

Global IoT devices  10,809 25,441 18.7% 

Global industrial IoT 
devices  

1,116 2,181 14.3% 

Global smart home 
devices 

2,349 8,564 29.5% 

Global 5G global mobile 
subscriptions 

20 2,027 151.9% 

Source: Omdia 

The role of IPv6 in enabling future digital 
economies 
The digital economy – which is underpinned by information and communication technologies (ICT) – 
improves economic and societal outcomes from countries and serves as a source for innovation 
growth and productivity growth. We have already offered the United Nations estimation of the size 
of the digital economy (a range from 4.5% to 15.5% of global GDP, or $4 trillion to $13.6 trillion in 
2019) and, not surprisingly, the world’s two largest economies – the US and China – have also been 
the greatest beneficiaries from the digital economy to date.  

At the same time, Industry 4.0 (commonly called the Fourth Industrial Revolution) is set to merge 
new ICT with traditional manufacturing and industrial practices to usher in a new era of 
unprecedented and global industrial advancement (thus, a new industrial revolution). Although 
precisely quantifying the Industry 4.0 opportunity is also difficult, the World Economic Forum 
estimates that Industry 4.0 will collectively drive $100 trillion in economic value globally through 
2025. 

The new digital economy and Industry 4.0 share common ICT enablers and will be built largely – but 
not exclusively – around mobility, including IoT/machine-to-machine, cloud, AI, and 5G. Connectivity 
is essential to the success of the digital economy and Industry 4.0, as the economic and societal 
value of digital platforms (such as Amazon, Alibaba, and Uber) increases as the number of connected 
users increases. Significantly, governments largely understand the value of investing in internet 
connectivity for digital gains. This understanding was at the heart of 150+ national broadband 
initiatives launched over the past two decades. It is also at the heart of the German government’s 
recent decision to invest €200 million for Industry 4.0 research across academia, business, and 
government. 
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More technical and less understood, however, is the fact that IPv6 is itself an enabling protocol for 
5G and IoT – one that will become more essential as 5G and IoT endpoints proliferate. Cisco’s Visual 
Networking Index model forecasts that the number of devices connected to IP networks will be 
more than three times the global population by 2023, increasing from 18.4 billion connected devices 
in 2018 (2.4 networked devices per capita) to 29.3 billion devices in 2023 (3.6 networked devices per 
capita). Machine-to-machine connections are predicted to account for half of the IP-connected 
device total by 2023. As detailed in Table 1, Omdia forecasts 25 billion IoT devices, 1.1 billion 
industrial IoT devices, 8.6 billion smart home devices, and 2 billion 5G subscriptions predicted by 
2024.  
 
Clearly, carrier-grade network address translation CGNAT and dual-stack IPv4 and IPv6 solutions to 
address IPv4 depletion have proven workable thus far – even as IP-connected devices have 
surpassed the global population and the 4.3 billion IPv4 address count (232 addresses). However, 
native IPv6 demonstrates clear efficiency and simplicity over both approaches, and thus proves less 
costly to manage as well as easier to secure. At some stage, there inevitably comes a tipping point 
where native IPv6 deployment is the only viable path.  

IPv6+: IPv6 Enhanced Innovation  
In the 1980s, IPv4 became the basic protocol of the Internet and promoted the development of IP 
networks. In the 2000s, the MPLS technology enhanced the comprehensive bearing capability of 
voice and video services. In 2019, IPv6 deployment was accelerated, and cloud-based and Internet of 
Thing (IoT) posed new requirements on IP networks. The "IPv6+" innovation system represented by 
SRv6 emerged. Currently, industry standards organizations such as the IETF, ETSI, and CCSA are 
accelerating the development of the "IPv6+" industry, and industry consensus has basically been 
formed.(see Figure 3). 

Figure 3: Conceptual Evolution to IPv6+ 

 

Source: ETSI, IPv6 Best Practices, Benefits, Transition Challenges and the Way Forward, ETSI White Paper No. 25, August 
2020 
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For internet success in the long term, full IPv6 deployment is a question of “when” not “if,” but the 
challenge is that precisely “when” is impossible to predict today. In the meantime, however, 
forward-thinking governments and their communication industry partners – urged by global 
communication organizations, including IAB, ITU-T, ETSI, and IPv6 Forum – are accelerating IPv6 
adoption now to secure the foundation for their digital economies and the Fourth Industrial 
Revolution. Among the leading governments in IPv6 policy are the US and China (the world’s leading 
digital economies today), as well as India, Saudi Arabia, the UAE, Germany, and Belgium, all of which 
are profiled in more detail later in this white paper (in the section entitled Policy leadership and 
IPv6/ IPv6+ adoption successes: Country case studies).  

Furthermore, these countries, and others, are looking to use the IPv6 protocol, not just for address 
expansion but as a foundation on which to build new innovations. Innovations built on top of IPv6 
will be crucial for many use cases in industrial IoT (e.g., continuous manufacturing, factory 
automation, and smart grid), as well as digital economy use cases that require deterministic 
networking, ultra-low latency, and high availability, such as telemedicine, augmented reality/virtual 
reality, and others. 

As IPv6 adoption accelerates globally, industry momentum is gaining around a new concept of 
enhanced IP functionality to be delivered by IPv6, some of which will not be available in IPv4 
networks. Such functions will provide advanced benefits to network operators, cloud providers, 
enterprises, and residential users that build on the scale inherent in IPv6. The concept is called 
“IPv6+” and is supported by organizations including the IPv6 Forum and ETSI.  

The ETSI  succinctly defines the IPv6+ concept as follows: 

“IPv6 Enhanced Innovation for 5G and Cloud era, represented by protocol innovation such as SRv6, 
etc., combined with AI such as network analysis, intelligent tuning, etc., which can meet the 
requirements of path planning, quick service provisioning, SLA assurance, automatic O&M, quality 
visualization, and application awareness.” 

Created in October 2020, the ETSI IPE (IPv6 Enhanced Innovation) Industry Specification Group aims 
to identify new IPv6-based use cases and specify requirements needed to enable the deployment of 
IPv6 across new and evolving technology domains, including 5G, Industrial Internet, AI, and hybrid-
multi-cloud services. IPE aims to drive full connectivity with IPv6, enabling the vision of “IP on 
everything.” 

The new demands brought about by 5G, IoT, cloud, and AI will see the number of devices connected 
to IP networks continue to grow, creating a digital world underpinned by growing IP networks, of 
increasing complexity, supporting ever more diversified applications. This scenario embodies the 
concept of “IP on everything.” 

In this 5G, IoT, cloud and AI era, new scenarios emerge, such as the convergence of cloud and 
network, edge computing, 5G transport, etc… These scenarios introduce new challenges to IPv6 
networks. Therefore, in order to better serve these new usage scenarios, the following features of 
IPv6: 

• Ubiquitous connectivity 

• Ultra-high bandwidth 
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• Deterministic quality 

• Low latency 

• Automation 

• Security 

To be clear, IPv6+ is not a specific protocol or standard but rather describes a set of capabilities built 
around IPv6 that can take advantage of IPv6 technology, innovation, and proliferation. It is early 
days and much of the innovation is to come, but in this paper Omdia describes several key IPv6+ 
innovations and their value to the industry.  

Organizations including the IPv6 Forum and ETSI view IPv6+ as an evolution in the internet protocol, 
beginning with the basic capabilities of IPv4 and ending with IPv6 and the subsequent advanced 
capabilities to be built into these advanced networks.  
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IPv6+ benefits for industry, economy, and society 
With IPv6 as the foundation of the next-generation IP network, new innovations can be layered on. 
Here, the industry is just at the beginning but industry groups including the IETF, IPv6 Forum, and 
ETSI, as well as operators and equipment suppliers, are defining areas in which IPv6 can add further 
value. 

Smart city projects use ICT technologies to improve efficiency, manage complexity, and enhance the 
quality of life of citizens. Smart cities encompass a range of initiatives across governance, safety and 
security, transport, energy, physical infrastructure, and healthcare. Goals include increasing citizen 
satisfaction, improving response times, increasing departmental collaboration, increasing energy 
efficiency, and reducing annual costs. Through the combination of massive address space and 
advanced technologies, IPv6+ can play a key part in smart cities achieving SLAs and helping KPI 
fulfillment, as defined through the ITU United 4 Smart Sustainable Cities (U4SSC) project (see Figure 
4).  

Figure 4: Key initiatives in smart cities 

        

 

Source: Omdia 
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IPv6+ can accelerate commercialization of new Industry 4.0 use cases in smart transport, smart 
mining, smart manufacturing, and other industries by creating on-demand and capillary networking, 
again, through the combination of IPv6 address space for IoT devices combined with IPv6-based 
network slicing, AR/VR, and other technologies. Benefits for these industries include improved 
efficiency as well as safer work environments (e.g., automating mining and oil exploration), 
increased worldwide competitiveness, and reduced energy consumption (see Figure 5). 

Figure 5: Industry evolution with Industry 4.0 

 

Source: Omdia 

Introducing AI advances enables operators to drastically reduce fault location times, automate 
operations and maintenance activities, conduct rapid network planning, and improve application 
awareness throughout the network, allowing new business propositions. 
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IPv6+ allows for new service innovations, such as selling differentiated quality of service through 
network slicing and shortening provisioning times to match cloud-application requirements through 
automation and software-defined networking (SDN) control. 

IPv6 adoption enables enterprises and users to reduce public cloud costs, thus increasing their 
competitiveness. The cost reductions come from eliminating the use of NAT functionality, which is 
needed for IPv4 but not for IPv6.  

Lastly, Omdia stresses that it is still early days, so there is much more innovation to come as IPv6 and 
the closely associated technologies of IPv6+ expand and mature.  

IPv6+ enabling technologies 
In this section, Omdia provides a brief summary of some of the key IPv6+ technologies, including 
segment routing for IPv6, slicing, and AI, etc.  

SRv6 
Segment routing (SR) is a routing technique in which the source (or ingress) router specifies the 
route that the packet will take through the network, rather than the path being chosen based on the 
packet’s destination only. SR was officially introduced within the IETF in 2013. 

SR’s primary differentiation from legacy traffic engineering protocols – such as RSVP-TE, LDP, and 
MPLS-TP – is in its implementation and operational simplicity. This operational simplicity leads 
directly to increased network scale and service agility. Coupling SR with centralized SDN control 
further simplifies some SR uses and is a requirement for others. 

As SR gains more traction within service providers and as challenges are resolved, new compelling 
use cases are emerging. Network slicing for transport networks supporting 5G services is one. End-
to-end network slicing will be crucial for operators in offering the full spectrum of 5G use cases, 
including a mix of Ultra-Reliable Low Latency Communications (URLLC), Massive Machine-Type 
Communications (mMTC), and Enhanced Mobile Broadband (eMBB).  

Although either SR MPLS or SRv6 can be used for network slicing applications, Omdia stresses that 
5G will accelerate IPv6 adoption. Thus, SR using native IPv6 is a natural fit for mobile network 
operators and wholesale connectivity providers. 

SRv6 adoption is growing, importantly enabling service chaining which is required for 5G, and 
represents many of the leading examples of operator IPv6+ innovation. Commercial SRv6 
deployments can be counted in Asia Pacific, Europe, and Africa. Publicly announced live networks 
include Softbank in Japan, Iliad Italia, Alibaba, China Telecom, LINE Corporation, China Unicom, 
CERNET2, China Bank, Zain (the Middle East), and Uganda MTN. Additional SRv6 deployments have 
not been publicly disclosed. 

Multi-vendor interoperability for SRv6 is also progressing. In March 2020, independent testing 
company EANTC conducted a successful SRv6 multi-vendor interoperability test among five router 
suppliers and across several use cases. The router suppliers were Arrcus, Cisco, Huawei, Juniper, and 
Nokia. 
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AI for IPv6 
When applied to networking, AI combines machine learning, analytics, and automation. AI is not 
unique to IPv6 but applying AI to IPv6-based networks allows service providers to take full advantage 
of the massive scale afforded by the protocol as it is applied to increasingly complex networks. With 
the help of AI, IPv6 networks can expand opportunities in 5G, private line service, home broadband, 
and other applications such as IPv6-based intelligent routing, network fault analysis, root cause 
analysis and positioning, self-healing and prediction, network resource arrangement and 
management, and IPv6 intelligent security. As AI itself is new to networking, much of the future of AI 
as applied to IPv6 is yet to be defined. 
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Policy leadership and IPv6/ 
IPv6+ adoption successes: 
Country case studies 

This section looks at several country-level leading adopters of IPv6 and IPv6+ with a focus on how 
government-led policy has contributed to their leadership status. Figure 6 provides a global 
snapshot of some of those countries that have adopted some level of IPv6 policy to date. In the sub-
sections that follow, Omdia provides further detail on several of the more prominent national 
initiatives. 

Figure 6: Examples of government IPv6 policy adoption 

 

Note: European Union-wide IPv6 framework indicated by light blue shading 
Source: Omdia 
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Europe 
During the last decade, the European Union has actively promoted IPv6 adoption among member 
states, particularly through the GEN6 Project, which provided general guidelines for IPv6 planning 
and specified transition steps for countries. GEN6 concluded in 2016, with mixed results, but 
counted national IPv6 pilots in Germany, Turkey, Greece, Slovenia, Spain, and Luxembourg among its 
successes. Since that time, promotion of IPv6 has shifted to individual country efforts, which 
currently include a mix of government-driven policies, hybrid public-private partnership models, and 
market-forces-led adoption. 

At a standards organization-level, ETSI Industry Specification Group (ISG) IPv6 Enhanced Innovations 
(IPE) aims to accelerate the adoption of IPv6, and in turn drive IPv6-based innovations. ETSI ISG IPE is 
working to identify the IPv6 functionalities required to deliver enhanced use cases across new and 
evolving technology domains, including 5G, Industrial IoT, AI, and hybrid-multi-cloud services.  

More than 60 organizations have already become members or participants of ETSI ISG IPE, including 
carriers such as Telefonica, POST, Turkcell, and Etisalat; regulatory bodies including ARCEP (France) 
and Ofcom (United Kingdom); vendors such as Cisco, HPE, and Huawei; and many vertical industry 
and academic organizations from all over the world 

Among individual countries, Belgium stands out as an IPv6 success story that has created 
government policy to incentivize private industry adoption and has used government to facilitate 
hybrid public-private partnerships. Belgium ranks second globally in IPv6 penetration, according to 
Akamai (at 53.7%), and first in Europe. In 2012, the Belgium Ministry of Economy set policy for IPv6 
deployment in federal offices. The country also formed an IPv6 Council that is still active. 

The German government defined an IPv6 roadmap in 2009, setting policies for public offices to be 
compatible with IPv6 and providing migration guidelines. Although specifying a roadmap for public 
offices, the plan did not mandate IPv6 transition for business or service providers. Still, Germany can 
be counted as an IPv6 adoption success story, as it ranks third globally in IPv6 penetration, according 
to Akamai (at 49.6%), and second in Europe.  

In France, The Autorité de Régulation des Communications Électroniques et des Postes (ARCEP) 
released its second annual Annual Barometer of the Transition to IPv6 in France1 in December 2020. 
In it, ARCEP argues that, by virtue of the fac that the lack of IPv4 addresses hinder the development 
of new industries, compromise internet services including smart home control systems and network 
gaming and creates a sizeable barrier to entry for new telecom entrants, the slow advancement of 
IPv6 may negatively impact national competitiveness. 

 

 

 

1 
https://www.arcep.fr/fileadmin/reprise/observatoire/ipv6/Arcep_2020_Barometer_of_the_Transition_to_IPv
6_dec2020.pdf 

https://economie.fgov.be/fr/search?search_api_fulltext=ipv6
https://economie.fgov.be/fr/legislation/circulaire-du-15102012
https://economie.fgov.be/fr/legislation/circulaire-du-15102012
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Middle East 
The Middle East is emerging as one of the driving forces in government-led promotion of IPv6. Saudi 
Arabia’s Communications and Information Technology Commission (CITC) formed the IPv6 Task 
Force in 2008 with the mission to gather stakeholders from public and private sectors and raise 
awareness and encourage the deployment of IPv6 nationwide. In addition to coordinating 
workshops and activities in the country, the group also works with the IPv6 Forum and other 
national IPv6 task forces. Saudi Arabia currently ranks 11th globally in IPv6 adoption, at 42.5% - up 
from 14.6% in one year - according to Akamai. 

In 2016, the UAE regulator launched its IPv6 initiative with Réseaux IP Européens Network 
Coordination Centre (RIPE NCC), the regional internet registry for Europe, West Asia, and the former 
USSR. Expanding the partnership, in 2017, the UAE regulator signed an MoU with RIPE NCC to 
enhance cooperation and exchange of expertise between the different sectors throughout the 
Middle East. Less than two years after launching IPv6 in the country, the UAE became the number 
one Middle Eastern country in IPv6 adoption. Today, The UAE ranks 19th globally, at 36.2%, according 
to Akamai.  

IPv6+ adoption is growing in the Middle East. SRv6, which enables service chaining which is required 
for 5G. This represents one of the leading examples of operator IPv6+ innovation, as it is already 
adopted by Zain. 

 

US 
US policy leaves much of the IPv6 transition to natural market forces but the government has 
adopted policies to direct the IPv4 to native IPv6 transition for federal agencies. With US service 
providers and enterprises accelerating their migrations to IPv6-only infrastructures, the US federal 
government does not want its own agencies to be left behind. 

The US Office of Management and Budget (OMB) began planning for the transition to IPv6 in 2005, 
though the industry transition to IPv6 was slower than originally envisioned. The pace of enterprise 
adoption, however, has picked up over the last five years, spurring the OMB to issue new 
government requirements in November 2020. 

The November 2020 OMB memorandum requires federal agencies to create plans ensuring “at least 
80% of IP-enabled assets on federal networks are IPv6-only by the end of fiscal 2025,” to be 
supported by the development of “an IPv6 implementation plan by the end of FY 2021,” while the 
November 2020 OMB memorandum further mandated that federal agencies “identify opportunities 
for IPv6 pilots and complete at least one pilot of an IPv6-only operational system by the end of FY 
2021.” The National Institute of Standards and Technology (NIST) tracks government agency IPv6 
adoption. As of August 2020, NIST estimated that 85% of US government DNS services, 56% of web 
services, and 28% of mail services supported IPv6 natively. 



   
 Advancing the Digital Economy with IPv6 and IPv6+ 18 

   

 

© 2021 Omdia. All rights reserved. Unauthorized reproduction prohibited. 

India 
The Indian government has long been one of the most aggressive institutions in mandating IPv6 
adoption across all internet stakeholders in the country – including government and private entities. 
The Indian Department of Telecommunications (DoT) issued its “National IPv6 Deployment Roadmap 
(v-II)” in March 2013, with detailed IPv6 transition guidelines for government agencies, service 
provider-serving enterprises and consumers, data center/cloud providers, content and applications 
providers, and equipment manufacturers. IPv6 transition timelines were revised in 2016, and most 
recently in February 2020.  

The notice recommended all government agencies should complete the IPv6 transition by March 
2020, that all new retail wireline customer connections should be IPv6-capable by December 2020, 
and that service providers should upgrade or replace CPE to be IPv6-ready by December 2020. With 
good IPv6 transition progress in the enterprises and in retail wireless, no changes were made to 
timelines. Furthermore, citing strong progress, the transition among content and application 
providers and cloud computing/data center providers was left to market forces.  

India’s government-led approach has proven successful. India is number one in the world in IPv6 
adoption according to Akamai’s tracking, at 61.2% IPv6 penetration as of August 2020.  

China  
In cooperation with Chinese network operators, suppliers, and academics, the Chinese government 
has been promoting national IPv6 adoption for many years, including through the China Next 
Generation Internet project and the China Education and Research Network (CERNET). In November 
2017, the Chinese government issued an “Action Plan for the Large-scale Deployment of IPv6” and 
set a national goal to get all its Internet users on IPv6 by 2025, with 50% of total internet users (500 
million) on IPv6 by the end of 2020.  

The stakes for China are high. China leads the world in 5G adoption, with 66 million subscribers at 
the end of June according to regulator MIIT, but the nation currently lags behind other countries in 
IPv6 adoption. China is currently ranked 30th globally in IPv6 penetration by Akamai, at 24.9%.  

 As part of operator’s IP strategy innovation, IPv6+ traction in China is growing at a faster pace. The 
driver of this predominant adoption is due to the 5G and cloud native based digital transformation 
of business enterprise verticals and mass scale IoT use cases. 
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Conclusions 

With the exhaustion of IPv4 addresses over the past decade, a global sense of urgency around IPv6 
has increased and IPv6 adoption has been accelerating on a global scale. Operators and 
governments are preparing for 5G, IoT, and other advances that will drive digital economies and 
Industry 4.0. 

With tens of trillions of dollars in value creation at stake over the next decade, governments and 
their communication industry partners are also jockeying for leadership and a competitive edge. 
Forward-thinking governments, including those in the US, China, India, Belgium, Saudi Arabia, and 
the UAE, recognize the value of IPv6 and IPv6+ to underpin economic growth and are already 
investing and setting national policies to accelerate the move to native IPv6, with cross-agency, 
government-wide responsibility for supporting the transition to IPv6 in the US, for example. While 
these investments and policies are not the only component of the formula, proactive leadership at a 
policy level is an important catalyst to making a tangible difference in promoting IPv6 adoption and 
is therefore to be encouraged. 

Creating technology innovation work groups to include governments, operators, industry, suppliers, 
and academia will help to share knowledge, raise awareness of the breadth of benefits to be 
accessed through IPv6 adoption, and efficiently drive IPv6+ investment in the right direction for each 
country, particularly when the private sector has been slow to act. Such an approach is already being 
undertaken in China, Belgium, and Saudi Arabia. It is critical that to access the revenue opportunities 
associated with high-demand applications and to mitigate future cost implications, there is a need to 
encourage investments to support infrastructure that is IPv6 ready, and innovation work groups like 
this can be at the forefront of that initiative. 

In summary, IPv6 adoption is inevitable. Governments have a significant role to play in accelerating 
the timing of the IPv6 and IPv6+ migration and, as a result, are helping lay a solid foundation for 5G, 
cloud, IoT, AI, and the digital economy of tomorrow.
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Appendix 

 

Methodology 

This work has been commissioned by a client sponsor, with all analysis and conclusions independently arrived at by Omdia, 

using its existing research into IPv6 and IPv6+. 
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 We hope that this analysis will help you make informed and imaginative 

business decisions. If you have further requirements, Omdia’s consulting 

team may be able to help your company identify future trends 

and opportunities. 
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