
 
 
 
 
 
 
 
 
 
 
 
 

 
 

INTERNET ADDRESSING: 
MEASURING DEPLOYMENT 
OF IPv6 
 
 

APRIL 2010 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 



2 FOREWORD 

 

INTERNET ADDRESSING: MEASURING DEPLOYMENT OF IPV6  

FOREWORD 

This report provides an overview of several indicators and data sets for measuring IPv6 deployment.  

This report was prepared by Ms. Karine Perset of the OECDôs Directorate for Science, Technology 

and Industry. The Working Party on Communication Infrastructures and Services Policy (CISP) 

recommended, at its meeting in December 2009, forwarding the document to the Committee for 

Information, Computer and Communications Policy (ICCP) for declassification. The ICCP Committee 

agreed to make the document publicly available in March 2010.  

Experts from the Internet Technical Advisory Committee to the ICCP Committee (ITAC) and the 

Business and Industry Advisory Committee to the OECD (BIAC) have provided comments, suggestions, 

and contributed significantly to the data in this report. Special thanks are to be given to Geoff Huston from 

APNIC and Leo Vegoda from ICANN on behalf of ITAC/the NRO, Patrick Grossetete from ArchRock, 

Martin Levy from Hurricane Electric, Google and the IPv6 Forum for providing data, analysis and 

comments for this report.  

This report was originally issued under the code DSTI/ICCP/CISP(2009)17/FINAL. 

Issued under the responsibility of the Secretary-General of the OECD. The opinions 

expressed and arguments employed herein do not necessarily reflect the official views of 

the OECD member countries. 

ORGANISATION FOR ECO NOMIC CO -OPERATION AND DEVELO PMENT  

The OECD is a unique forum where the governments of 30 democracies work together to address the 

economic, social and environmental challenges of globalisation. The OECD is also at the forefront of 

efforts to understand and to help governments respond to new developments and concerns, such as 

corporate governance, the information economy and the challenges of an ageing population. The 

Organisation provides a setting where governments can compare policy experiences, seek answers to 

common problems, identify good practice and work to co-ordinate domestic and international policies. 

The OECD member countries are: Australia, Austria, Belgium, Canada, the Czech Republic, 

Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, 

Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, the Slovak Republic, Spain, Sweden, 

Switzerland, Turkey, the United Kingdom and the United States. The Commission of the European 

Communities takes part in the work of the OECD. 
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MAIN P OINTS 

One of the major challenges for the future of the Internet is its ability to scale to connect billions of 

people and devices. A key part of scalability is the Internet Protocol (IP). The Internet Protocol specifies 

how communications take place between one device and another through an addressing system. Each 

device must have an IP address in order to communicate. However, the currently used version of the 

Internet Protocol, IPv4, is expected to run out of previously unallocated addresses in 2012.
1
 IPv4 addresses 

are nearing full allocation, with just 8% of addresses remaining in March 2010.  

When IPv4 addresses are fully allocated, operators and service providers must support the newer 

version of the Internet Protocol (IPv6) in order to add additional customers or devices to their networks. 

Otherwise, they will need to employ complex and expensive layers of network address translation (NAT) 

to share scarce IPv4 addresses among multiple users and devices. For this reason, the timely deployment of 

IPv6 by network operators and content/application providers is an increasing priority for all Internet 

stakeholders. In terms of public policy, IPv6 plays an important role in enabling growth of the Internet to 

support further innovation. In addition, security, interoperability and competition issues are involved with 

the depletion of IPv4. 

Encouraging the deployment of IPv6 is an explicit goal of OECD and of a growing number of non-

OECD countries. In June 2008, in the Seoul Declaration for the Future of the Internet Economy, Ministers 

highlighted the importance of encouraging IPv6 adoption, in particular through its deployment by the 

private sector and by governments.
2
 To this end, benchmarking IPv6 deployment at the international level 

is necessary in order to help build awareness of the scope and scale of the issue, to support informed policy 

making, and to monitor the impact of various policies.  

Previous OECD work includes ñEconomic Considerations in the Management of IPv4 and in the 

Deployment of IPv6ò, published in April 2008.
3
 The present report builds on this work by investigating 

various indicators of IPv6 deployment, each of which offers information on a specific aspect of IPv6 

deployment and from a particular vantage point. The difficulty of such a measurement exercise and the 

caveats associated with each indicator are underscored. 

By early 2010, IPv6 was still a small proportion of the Internet. However, IPv6 use was growing 

faster than continued IPv4 use, albeit from a low base. And several large-scale deployments are taking 

place or are planned. Overall, the Internet is still in the early stages of a transition whereby end hosts, 

networks, services, and middleware are shifting from IPv4-only to support both IPv4 and IPv6. During a 

potentially long transition, both IPv4 and IPv6 will co-exist in ñdual-stackò operation on most of the 

Internet. That said, some green-field IPv6-only deployments will also take place for new purposes such as 

mobile Internet or in the deployment of sensor networks. Key findings are: 

¶ Networks that can run IPv6 and that propose IPv6 services are critical to IPv6 deployment. 

5.5% of networks on the Internet (1 800 networks) could handle IPv6 traffic by early 2010. IPv6 

networks have grown faster than IPv4-only since mid-2007. Similarly, demand for IPv6 address 

blocks has grown faster than demand for IPv4 address blocks. More encouragingly, Internet 

infrastructure players seem to be actively readying for IPv6, with one out of five transit networks 

(i.e. networks that provide connections through themselves to other networks) handling IPv6. In 

practice, several indicators are closely correlated and point to the same countries as having the 

most IPv6 network services. These include Germany, the Netherlands, the United States, and the 

United Kingdom.  
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¶ As to end-users, the penetration of operating systems that supports IPv6 indicates the number of 

Internet computers/devices that could potentially run IPv6 if IPv6 connectivity was available. 

The number of potential users is quite high ï in January 2010, over 90% of the installed base of 

operating systems was IPv6-capable and roughly 25% of end users ran an operating system 

supporting IPv6 by default, such as Windows Vista or Mac OS X. However, actual IPv6 

connectivity by users is very low. A one year experiment by Google estimated that just 0.25% of 

users had IPv6 connectivity (and chose IPv6 when given a choice) in September 2009, up from 

less than 0.2% one year before. After France, the top countries by percentage of native IPv6 

capable users in September 2009 were China, Sweden, the Netherlands, the United States, and 

Japan.  

¶ IPv6 support by content providers and low latency of IPv6 websites are critical for end-users to 

have an incentive to use IPv6. Only 1.45% of the top 1000 websites had an IPv6 website in 

January 2010, but this figure grew to 8% in March 2010 when Google websites were included. 

However, only 0.15% of the top 1 million websites had an IPv6 website in January 2010 (and just 

0.16% in March 2010). A trend may be emerging whereby large websites are deploying IPv6 

alongside IPv4, while the vast majority of smaller websites remain available only over IPv4.  

Adequate adoption of IPv6 to satisfy foreseeable demand for Internet deployment would require a 

significant increase in its relative use, in a short space of time, and require significant mobilisation across 

all parts of the Internet. Adequate adoption of IPv6 cannot yet be demonstrated by the measurements 

explored in this report. In particular, IPv6 is not being deployed sufficiently rapidly to intercept the 

estimated IPv4 exhaustion date. Much more mobilisation needs to occur for the Internet infrastructure to be 

ready when IPv4 addresses run out in 2012.  

This report concludes that recommendations made in 2008 remain valid (ANNEX 1 - Main points, 

OECD (2008), ñEconomic Considerations in the Management of IPv4 and in the Deployment of IPv6ò). 

As the pool of unallocated IPv4 addresses dwindles, all stakeholders should anticipate the impacts of the 

transition period and plan accordingly to gather momentum for the deployment of IPv6 to decrease the 

pressure on IPv4. In particular, to create a policy environment conducive to the timely deployment of IPv6, 

governments should consider: i) Working with the private sector and other stakeholders to increase 

education and awareness and reduce bottlenecks; ii ) Demonstrating government commitment to adoption 

of IPv6; and iii ) Pursuing international co-operation and monitoring IPv6 deployment.  

http://www.oecd.org/dataoecd/7/1/40605942.pdf
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INTRODUCTION  

The goal of the report is to present to policy makers various data sets being used to monitor IPv6 

deployment. The Internetôs distributed nature makes measuring IPv6 challenging because many 

stakeholders and components are involved. No single measurement can indicate the overall level of IPv6 

deployment on the Internet, or in private networks, nor how much IPv6 is actually being used. Instead, 

various indicators are presented in this report, each of which offers information on a specific aspect of IPv6 

deployment and from a particular vantage point. A goal of the report is to indicate the relevancy, reliability 

and representativeness of various indicators.  

Most indicators in this document are generated by entities that administer core Internet infrastructure 

or by network surveys.
 4
 Many of these data are made available publicly and an examination over time, by 

country and compared to IPv4, can provide useful indications of IPv6 deployment. It should be noted that 

sources of relevant data may evolve as new types of actors deploy IPv6.  Actors who are not yet able to 

provide data on IPv6 usage from their vantage point include providers of end-user operating systems, 

industry associations, content distribution networks and large wired and wireless Internet service providers.  

The Internet will face significant pressure in the coming years as the unallocated pool of IPv4 

addresses depletes. An IPv6-only network is the end-point of a potentially long transition phase where, on 

most of the Internet, both IPv4 and IPv6 will co-exist in ñdual-stackò operation. Some green-field IPv6-

only deployments will also take place for new usage models such as mobile Internet or sensor networks 

deployments. The Internet is only in the early stages of this dual-stack transition whereby end hosts, 

networks, services, and middleware are shifting from IPv4-only to support both IPv4 and IPv6.
5
  

Box 1. Phases of the transition to IPv6  

For technical reasons, IPv6 is not directly backwards compatible with IPv4 and consequently, the technical 
transition from IPv4 to IPv6 is complex. If a device can implement both IPv4 and IPv6 network layer stacks, the ñdual-
stackò transition mechanism enables the co-existence of IPv4 and IPv6. For isolated IPv6 devices to communicate with 
one another, IPv6 over IPv4 ótunnelingô mechanisms can be set up. Finally, for IPv6-only devices to communicate with 

IPv4-only devices, an intermediate device must ñtranslateò between IPv4 and IPv6. All three mechanisms ï dual-stack, 
ótunnelingô and ótranslationô ï require access to some quantity of IPv4 addresses. Bearing in mind that during the entire 
transition the Internet will continue to grow, experts envisage the transition to occur across three general phases:  

Phase 1: In the early phases of IPv6 deployment, since about 2000, 

there are isolated óislandsô of IPv6 hosts and network deployments, that 
interconnect using ótunnelingô techniques over a common IPv4 layer.  

Phase 2: In the medium term, operating dual IPv4 and IPv6 protocol 

stacks (dual stack) is required in most cases to underpin the Internetôs 
evolution to IPv6. The use of ótunnelingô techniques should decline. 

Phase 3: In the final phase of the transition, IPv4 is expected to be shut down for all but a small number of legacy 

IPv4-only edge networks that remain where general Internet connectivity is not required.  

IPv6 represents a very small proportion of the Internet. However, the relative use of IPv6 in today's 

Internet as compared to IPv4 is increasing, so that while the IPv4 Internet continues to grow, IPv6 use 

seems to be growing slightly faster. On balance, it is not yet clear when IPv6 will be widely adopted by 

access and content provider networks nor generally how the transition will be supported in the Internet's 

component networks. There is widespread expectation that the transition to IPv6 is inevitable. However, 

Internet service providers have different broad strategies to meet future service delivery requirements: 

i) even denser deployment of IPv4 Network Address Translation (NAT), whereby more devices are 

connected with fewer public IPv4 addresses by using private networks; ii)  using network middleware IPv4 

Figure A. Dual stack example 
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/ IPv6 protocol translators, and/or; iii)  likely deploying IPv6 in the medium term to extend IPv6 

connectivity services to all end points in the entire Internet. 

Several large operators and content providers such as Comcast or Google are deploying IPv6 

alongside IPv4. It should be highlighted that beyond providing IPv6 public Internet access or content, 

service providers, corporations, public agencies and end-users are leveraging IPv6 for advanced and 

innovative activities on private networks. For example, IPv6 is used for network management services to 

simplify and better control appliances across large and heterogeneous infrastructures with coexistent IPv4 

and IPv6 networks. IPv6 is also used in 6LowPAN clouds of smart objects connected with the Internet 

Protocol within intranets. These advanced and innovative activities use IPv6 as a business 

stimulator/enabler, rather than just a way to scale existing Internet services. But while promising, services 

offered and used on private networks are very difficult to quantify and are not included in this report. 

This report considers data in three main areas: i) indicators of infrastructure readiness, to determine 

the portion of the Internet that would support IPv6, should it be turned on
6
; ii ) indicators of actual use of 

IPv6 on the Internet and; iii ) Operator survey information.  

i) Indicators of infrastructure readiness, January 2010 

Experts deem that much of the IPv6 technology set is operationally ready. There is clear evidence that 

IPv6 hosts and service delivery platforms are being deployed. There is also evidence that a visible 

proportion of the organisations that manage the infrastructure of the Internet are undertaking various forms 

of IPv6 deployments. IPv6 interconnectedness is increasing quickly. However, the portion of the Internet 

that is IPv6-capable is still small compared to the portion of the Internet that is IPv4-only. All the data that 

follows is dated early 2010. 

¶ Allocations of IPv6 address space show interest in potential IPv6 deployment, since obtaining 

IPv6 address space is a first step in deploying IPv6.
7
  

Over 4 000 IPv6 prefixes (address blocks) had been allocated/assigned. The top countries in 

terms of prefix allocations were the United States, Germany, Japan, United Kingdom, the 

Netherlands, and Australia. 

It should be noted that the IPv6 address space is so large that the 4 000 IPv6 prefixes 

allocated/assigned to date represent just 0.003% of the total available IPv6 address space.
8
 

¶ The IPv6 global routing tables show the networks (ñAutonomous Systemsò or ñASesò) that are to 

some extent capable of handling IPv6 traffic. ASes peer with one another to exchange traffic. 

There were 2 500 routed IPv6 prefixes (address blocks) 

on the Internet, i.e. 60% of allocated IPv6 prefixes were 

routed.  

Importantly, over 5.5% of networks on the Internet (over 

1 800 networks) were IPv6-enabled. IPv6 has had higher 

growth than IPv4 since mid-2007. 

Even more significantly, 20% of IPv4 transit networks, 

i.e. networks that provide connections through themselves 

to other networks, also announced IPv6 prefixes. This signals that Internet infrastructure 

players are actively readying for IPv6.  
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The top IPv6 networks were different from the IPv4 networks. The top countries by presence 

of IPv6 peers were Germany, the Netherlands, the United States, China, and the United 

Kingdom. 

¶ As key infrastructure to exchange local Internet traffic, Internet eXchange Point (IXP) support of 

IPv6 is a pre-requisite for fast and inexpensive IPv6 connectivity. Having Internet Service 

Providers (ISPs) and transit providers offer IPv6 is also key to enabling IPv6 connectivity. 

At least 23% of Internet eXchange Points explicitly supported IPv6.  

The top countries by number of ISPs offering native IPv6 service were Germany, the United 

States, Japan, the United Kingdom, and France. 

The top countries in terms of service offerings by native IPv6 transit providers were Germany, 

the Netherlands, the United Kingdom, France, and the United States. 

¶ The penetration of operating systems that support IPv6 by default indicates 

the number of Internet computers/devices (ñend-hostsò) that could potentially 

run IPv6. 

Roughly 25% of end users operated an operating system that supports IPv6 

by default, in particular Windows Vista or Mac OS X. Over 90% of the 

installed base of operating systems is IPv6-ready, but often requires extra 

configuration.  

The top countries by number of products approved by the IPv6 Forumôs 

IPv6-ready logo program were Japan, the United States, Chinese Taipei, 

Korea, and China. 

¶ IPv6 support in the Domain Name System (DNS) enables IPv6-enabled computers (ñhostsò) to 

reach other IPv6-enabled computers. DNS data also helps indicate IPv6 support by content 

providers. 

7 out of 13 of the root DNS servers were 

accessible over IPv6. In terms of IPv6 

support by Top-Level Domains (TLDs), 

65% of TLDs had IPv6 records in the root 

zone file while 80% of TLDs had name 

servers with an IPv6 address. 

At least 1.5 million domain names, roughly 1% of registered domain names, had IPv6 DNS 

records.  

Some 1.45% of the top one thousand websites (ranked by Alexa) had an IPv6 website. Only 

0.15% of the top one million websites (ranked by Alexa) had an IPv6 website, of which the 

content was mostly identical to the IPv4 content.  

ii ) Indicators of actual use of IPv6 on the Internet, June-November 2009 

However, indicators of actual use of IPv6 on the Internet today, in terms of service access, show that 

IPv6 adoption on the Internet remains very low, although it is growing. Data considered include end-user 

IPv6 connectivity and observed IPv6 traffic levels in the second part of 2009.  
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¶ End-user systems that chose IPv6 when given the choice (dual-stack) and end-user systems that 

have IPv6 connectivity are two very important indicators of IPv6 uptake by users. They are 

particularly important for content providers.9  

A one year experiment by Google estimated that about 0.25% of users were IPv6 capable by 

September 2009, of which almost half were using MacOS operating systems and almost half 

Windows Vista.  

On other, technically-oriented websites, about 0.9% of end-users connected via IPv6 when 

possible in June 2009. 

Googleôs experiment finds that the top countries by percentage of native IPv6 capable users in 

September 2009 were France (1%), China (0.4%), Sweden (0.1%), the Netherlands, the United 

States, and Japan (under 0.1%) in September 2009.
10

  

Googleôs experiment also finds that the networks originating most IPv6 traffic are universities 

or research institutions, with the notable exception of free.fr in France.  

Finally, Google found native IPv6 latency to be comparable to that of IPv4 while latency of 

IPv6 relay mechanisms was higher than that of IPv4. It should be noted that other research 

finds IPv6 latency to be much higher than that of IPv4 at this stage. 

¶ The percentage of traffic that uses IPv6 on the Internet is a general indication of uptake of IPv6, 

although numerous caveats must be stressed. 

At free.fr, a French IPv6-enabled ISP, IPv6 traffic per opt-in customer represented on 

average some 3% of each customerôs global traffic in October 2009 (400 000, or 10% of 

subscribers, opted in).  

At one of the largest IXPs, AM-IX, 0.3% of the total traffic exchanged was IPv6. 

iii ) Survey data, June and September 2009  

 Operator surveys in the RIPE and APNIC service areas were launched by GNKS/TNO on behalf of 

the European Commission in 2009.
11

 They provide some insight on network operatorsô planned IPv6 

deployments and perceived barriers. In particular, levels of deployment seem similar in the Asia-Pacific 

region and Europe, the Middle East and parts of Central Asia. Lack of vendor support remains a barrier to 

IPv6 deployment as does the lack of business models.  

The European and Asia-Pacific regions had similar levels of IPv6 deployment although there 

seemed to be more entities with no plan to deploy in the RIPE region than in the APNIC 

region. 

The European and Asia-Pacific regions both found IPv6 traffic to be mostly insignificant (for 

approximately 80% of respondents). However, 7% of APNIC respondents claimed to have 

equal or more IPv6 traffic than IPv4 traffic, compared with 2% of RIPE respondents. 

Those respondents that were not implementing IPv6 saw cost as a major barrier (over 60%), 

while for those that were implementing IPv6 it was less of a barrier (about 40%). The primary 

obstacle for those implementing IPv6 was the lack of vendor support. 
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Figure 1. Stylised view of the Internet 
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SUMMARY OF INDICATOR S CONSIDERED 
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points 

IN
F

R
A

S
T

R
U

C
T

U
R

E
 R

E
A

D
IN

E
S

S
 

RIR allocations/ 

assignments of 

IPv6 address space 

RIR allocations/assignments of IPv6 

addresses show interest in potential IPv6 

deployment, since obtaining IPv6 address 

space is a first step in deploying IPv6.  

- Number of IPv6 prefixes (address blocks) which 

have been allocated/assigned by the RIRs 

- Size of IPv6 prefixes allocated/assigned  

IPv6 global  

routing tables 

The IPv6 global routing tables show the 

networks (ñAutonomous Systemsò or 

ñASesò) that are to some extent capable of 

handling IPv6 traffic. ASes peer with one 

another to exchange traffic. 

- Number of routed IPv6 prefixes 

- Number of IPv6-enabled networks  

- Top IPv6 networks by interconnectedness 

(adjacencies) 

IPv6 support by 

IXPs, ISPs and 

transit providers 

As key infrastructure to exchange local 

Internet traffic, Internet eXchange Point 

(IXP) support of IPv6 is a pre-requisite 

for fast and inexpensive IPv6 

connectivity. IPv6 service offering by 

Internet Service Providers (ISPs) and 

transit providers is also key.  

-  Percentage of Internet eXchange Points that 

support IPv6 

- Top countries by number of ISPs offering native 

IPv6 service  

- Top countries by number of native IPv6 transit 

providers  

End-host readiness 

for IPv6 

The penetration of operating systems that 

support IPv6 by default indicates the 

number of Internet computers/devices 

(ñend-hostsò) that could potentially run 

IPv6. 

- IPv6-capable Operating Systems (OSs) and 

market penetration. 

- Top countries by number of products approved by 

the IPv6 Forumôs IPv6-ready logo program. 

IPv6 support in the 

Domain Name 

System (DNS) 

IPv6 support in the domain name system 

enables IPv6-enabled computers (ñhostsò) 

to reach other IPv6-enabled computers. 

DNS data also helps indicate IPv6 support 

by content providers. 

 

- Number of root servers accessible over IPv6 

- Top-level domain (TLDs) support of IPv6 

- Registered domains returning IPv6 records 

- Relative latency of IPv6 DNS resolution versus 

IPv4 

- Percentage of the top one million websites 

(ranked by Alexa) with an IPv6 website 
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End-user IPv6 

connectivity  

End-user systems that chose IPv6 when 

given the choice (dual-stack) and end-user 

systems that have IPv6 connectivity are 

two very important indicators of IPv6 

uptake by users. They are particularly 

important for content providers.
12

  

- Percentage of end-user systems in a given 

population that chose IPv6 if given a choice of 

dual stack service point.
13

 

Traffic levels The percentage of traffic that uses IPv6 on 

the Internet is a general indication of 

uptake of IPv6, although numerous 

caveats must be stressed. 

- Percentage of IPv6 traffic at an IPv6-enabled ISP 

- Percentage of IPv6 traffic at an Internet eXchange 

Point  
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S
 Operator surveys 

in the RIPE and 

APNIC service 

areas 

Such a survey provides information on 

planned deployments and perceived 

barriers. 

- Surveys of network operators in the RIPE and 

APNIC service area launched by GNKS/TNO on 

behalf of the European Commission
14

 



12 1) INFRASTRUCTURE READINESS 

 

INTERNET ADDRESSING: MEASURING DEPLOYMENT OF IPV6  

1) INFRASTRUCTURE READI NESS 

IPv6 address allocations/assignments by RIRs  

Number of IPv6 prefixes allocated/assigned by the RIRs  

Obtaining an IPv6 assignment/allocation from a Regional Internet Registry (RIR) is the first step for 

an entity interested in deployment of IPv6. Entities can and are going through the RIR processes to obtain 

IPv6 allocations. The number of allocated prefixes provides an indication of the number of organisations 

interested in implementing the IPv6 protocol. 

Several caveats warrant stressing in using RIR assignment data. First, allocation of prefixes does not 

indicate actual use of these prefixes. Second, allocations do not show sub-allocations from Local Internet 

Registries (LIRs) to other entities.
 15

 

 By early 2010, the RIRs had made a cumulated total of over 4 100 allocations. OECD countries 

accounted for 75% of the IPv6 allocations. The United States was leading, accounting for over 25% of 

allocated IPv6 prefixes. Next were Germany (7.1%), Japan (6.3%), the United Kingdom (5.1%), the 

Netherlands (3.8%), and Australia (2.7%).  

Figure 2. Numbers of IPv6 allocations per year, top 8 OECD countries, 1999-2009 
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Source: OECD based on RIR assignment data, 1 January 2010.  

While Japan had an early lead in IPv6 deployment after its 2001 national strategy for the adoption of 

IPv6 (e-Japan), other countries have been catching up (Figure 2). In particular, there was a surge in the 

number of IPv6 allocations in the United States starting in 2007. In 2007, 200 IPv6 prefixes were 

registered in the United States, followed by 220 in 2008 and over 360 in 2009. This surge, at least at the 

beginning, was likely linked in part to the mandate of the United Statesô Office of Management Budget 

(OMB) for all agenciesô infrastructure (network backbones) to be using IPv6 and agency networks to be 

interfacing with this infrastructure by June 2008. Several other countries have also taken a lead in 

deploying IPv6 networks and the number of allocations in other countries also increased in 2008. For 

example, the Australian Government Information Management Office has a revised Strategy for the 
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Transition to IPv6 which will see Australian Government agencies being IPv6 capable by the end of 2012. 

Similar initiatives and numerous awareness campaigns exist in other countries.
16

 

Figure 3. Number of prefix allocations by region, 1999-2009 
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Source: OECD based on RIR assignment data, 1 January 2010.  

By number of allocations of address blocks, the RIPE region is clearly leading, and shows extremely 

large growth in 2008 and 2009 (Figures 3 and 4). In 2009, the RIPE NCC received about 500 requests from 

carriers for blocks of IPv6 address space, compared to 440 in 2008 and 164 in 2007. Likewise, ARIN 

allocations are increasing at a very fast rate, and surpassed APNIC in 2006. APNIC has many allocations, 

but has been growing at a slower pace. LACNIC and AfriNIC have comparatively fewer allocations, with 

LACNIC growing slightly faster than AfriNIC. Cumulatively, there have been over 4 000 address block 

allocations and it appears that growth in allocations of IPv6 addresses increased significantly as of 2007.  

 It should be noted that regional policies have an impact on prefix allocations. In particular, policies 

relating to provider-independent address allocations by RIRs to end entities vary across regions. Provider-

independent address allocations (which are /48 in size) enable end-users to change service providers 

without renumbering their networks and to use multiple access providers in multi-homed configurations.
17

 

In total, about 15% of RIR allocations (617 out of 4 000) were provider-independent address allocations to 

end entities by early 2010 (i.e. of a /48 in size). For example, of the 1 037 allocations of IPv6 addresses 

recorded as being made to country code US, 331 are /48 in size, which may skew somewhat the results for 

the ARIN region. In addition, the top position of the RIPE region may be due at least in part to the number 

of countries that are served by RIPE NCC and each country having several ISPs. Policy changes are 

believed to be responsible for the growth in allocations at RIPE NCC and APNIC in 2002 (mid 2002, RIPE 

NCC, APNIC and ARIN instituted policy changes regarding IPv6 allocation).  

Figure 4. Distribution of IPv6 Allocations by number of allocations, year-end 2009 
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Source: OECD based on RIR assignment data, 1 January 2010.  
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Size of IPv6 allocations allocated/assigned by RIRs  

The size of IPv6 allocations could in some cases help indicate the scale of planned deployments. By 

this measure, the Latin American and Caribbean region services by LACNIC would appear to be close to 

large-scale deployment of IPv6 (Figure 5). However, it is difficult to use at an aggregate level because 

extremely large allocations were made to some operators, national Internet registries and large users. In 

addition, the same caveats as for the number of IPv6 allocations apply (addresses are not necessarily used 

and sub-allocations from NIRs and LIRs are not detailed).  

Extremely large allocations were made to National Internet Registries (NIR), for example by 

LACNIC to the Brazilian NIR in 2008, for further assignment to Local Internet Registries (LIRs), 

including ISPs (Figure 6). In addition, many large IPv6 prefix assignments were to telecommunication 

operators. For example, Deutsche Telekom and France Telecom were each allocated a /19 prefix in 2005. 

To illustrate the size of some of these prefixes, the allocation in 2006 of a /20 to Telecom Italia represented 

268 435 456
 
(2

28
) customers, under the assumption of each customer receiving a /48 and each customer 

having up to 2
16

 (65 536) local area networks.
18

  

 The policy basis under which some of these allocations were made ï on the basis of providing 

sufficient IPv6 addresses to convert existing IPv4 infrastructure to dual stack operation without 

incremental cost to requesters and without any obligation to demonstrate IPv6 deployed infrastructure ï 

means that requesting and being granted allocations of IPv6 addresses does not necessarily mean actively 

planning to deploy IPv6 as a customer service.  

Figure 5. Size of RIR IPv6 allocations to date  

Measured in /32s, year-end 2010 

Figure 6. Evolution of RIR IPv6 allocations by size 

Measured in /32s, year-end 2010 
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Source: OECD based on RIR assignment data, 1 January 2010.  
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IPv6 global routing tables
19

  

Once an organisation has been allocated/assigned addresses, for these addresses to be ñvisibleò on the 

Internet routes to the address blocks (prefixes) used must be published in the routing tables. Therefore, the 

data in the global routing table provides a better indication of possible use of IPv6, compared to 

allocated/assigned IPv6 address space.  

The routing table reflects the addressable IP networks (called autonomous systems) that can be 

reached through IPv6, which AS-numbers are being used, which prefixes are being routed and other 

relevant information. The routers connecting ISPs and businesses connected to multiple ISPs determine 

how to forward packets based on the contents of the IPv6 routing table.
20

 Border Gateway Protocol (BGP) 

routing tables provide snapshots of Internet topology over time. 

Box 2. General caveats associated with data from the global routing tables 

- While the routing table may provide a good track of the deployment of "native" IPv6 addresses, it does not take into 
account the use of "special" types of IPv6 addresses for different transition mechanisms, as in the case of 6to4 and 
Teredo, where the IPv6 address is synthesised from an IPv4 address. 

- As with IPv4, allocated IPv6 address space is not necessarily advertised in the routing system. 

- Some public IPv6 addresses may be used in private networks and therefore are not visible in public routing tables.   

- The routing tables indicate capability of supporting IPv6 in routing, rather than actual use of IPv6 in services or 
traffic.  

- The RIRs record the country of the entity to which the address was assigned / allocated, and this may be different 
to the recorded country of the assigned AS number which originates the IPv6 address, and may also be different to 
the country in which the Internet service is being provided. 

Routed IPv6 prefixes   

 Routed prefixes, which represent part of the prefixes allocated, provide a better indication than 

allocated prefixes of how many and where addresses are being used.  

Analysis of the Internet's global routing table conducted by the NRO shows the number of IPv6 

prefixes ñannouncedò, i.e. routed on the public Internet, over time. Figure 7 shows the number of entries in 

the global IPv6 routing table from January 2004 through 2009: 2 500 separate IPv6 routes were being 

advertised by early January 2010, i.e. 60% of the total number of prefixes allocated were being advertised. 
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Figure 7. Routed IPv6 prefixes, total, 2004-2009 Figure 8. Routed IPv6/IPv4 prefixes, 2004-2009 

  

Source: ITAC/NRO Contribution to the OECD, Geoff Huston and George Michaelson, data from end of year 2009.
21

 

These 2 500 advertised IPv6 prefixes compare to some 313 000 advertised IPv4 prefixes early January 

2010: some 0.8% of prefixes announced in the Internet routing system are IPv6 prefixes (Figure 8). Figure 

8 also shows that the IPv6 network has been growing at a faster rate, in terms of number of routing entries, 

than IPv4 since mid-2007.  

Several strong caveats are in order. Most importantly, experts deem that it is not meaningful to 

compare the number of IPv6 and IPv4 routes because of the fragmentation of the IPv4 address space: for 

various reasons, some networks (ñAutonomous Systemsò or ñASesò) advertise several IPv4 routes (known 

as ñfragmentationò) and, for the time being, significantly fewer IPv6 routes on a per network basis. Indeed, 

the average number of IPv4 routing table entries per origin AS is almost 10 compared to 1.3 IPv6 entries 

per origin AS. In addition, the IPv6 routing tables are very small compared to IPv4, IPv6 óprovider-

independentô prefixes have not been deployed significantly, and small events or mistakes can trigger large 

variations in the numbers of prefixes announced.  

Figure 9. Number of IPv6 prefixes advertised per country (January 2010) 

 
Source: SixXS, beginning of year 2010. 


