
  
Abstract — The world is witnessing the adoption of the IPv6 

protocol, which comes as a solution to problems of IPv4, such as 
limited IPv4 addresses, security issues and IPv4 header structure. 
IPv6 is based on an open architecture encompassing several protocols 
for routing, management, transport, mobility, security etc. After years 
of research and refining, it was finally standardized in 2000. 
However, nearly 15 years on, the changeover to this new protocol has 
not happened when expected, and is now taking much more time to 
be adopted. There are several reasons for lateness, namely the cost 
and training need to adopt it. In most developed countries, 
Government is pushing forward the adoption. In Mauritius, the 
situation is different. The government, through ICTA is trying to 
disseminate IPv6 knowledge. However, most IT firms are still in the 
dark when it comes to IPv6. In this paper, we present the analysis of 
a survey conducted with IT firms, and present an IPv6 adoption plan. 
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I. INTRODUCTION 
HE  present Internet Addressing Scheme, IPv4, is looming 
the exhaustion of addresses that can be allocated for 
Internet usage. At present, the Internet is in transition 

mode between IPv4 and IPv6 and at some point only IPv6 
traffic will be supported on the Internet. In order not to be left 
out by this global change over, the Mauritian IT sector should 
also adopt IPv6 in a gradual manner. 

IPv6 statistics for Mauritius shows that only 2.6% of 
Internet traffic is IPv6 based [1]. Only a handful of 
organizations have started the adoption process and the rest are 
either not aware and have decided not incorporate IPv6 in their 
IT structure. 

In this paper, we first identify the level of IPv6 awareness 
and the reasons for the delayed adoption of IPv6 by Mauritian 
companies. A survey has been done, in which 94 major 
companies has participated. The analysis of the survey has 
pointed out specific reasons as to why the transition is being 
overlooked by most companies. The main factors include cost 
and limited IPv6 knowledge by their IT departments. 

The Mauritian government is also playing its part as a 
facilitator for the adoption of IPv6. The ICT Authority, in 
March 2011, issued a Consultation Paper on “Issues pertaining 
to Transition from IPv4 to IPv6 in Mauritius” [2] highlighting 
the need for migration to IPv6.  Thereafter, ICTA produced a 
IPv6 adoption guidelines, which was a compilation of the 
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responses gathered from the public consultation exercise. The 
main outcome of that exercise is that transition to IPv6 should 
not be obligatory but simplified by receiving help from the 
Government and a clearly defined IPv6 Adoption Plan. 

Despite this effort from the government, our survey results 
show that most companies do not have the necessary skills and 
thereby are not aware of how to adopt this technology. In this 
paper, we also highlight the steps to be followed by an 
organization going for IPv6 adoption. The effort that is 
required for the planning and implementation phases in an 
IPv6 adoption plan can be optimized once the organization is 
in a position to assess its IPv6 requirements. 

Different organizations, such as: ITU, IETF, Cisco, IEEE 
and IPv6 Forum proposed different adoption strategies [5] – 
[9]. Our proposed IPv6 adoption plan consists of two main 
components, namely, Business Planning and Technical 
Planning. In Business Planning, we propose organizations to 
identify business drivers for the adoption and institute a 
correlation that associates business goals to IPv6 
interoperability. As such any organizations should be well 
aware of the benefits, costs and risks associated the adoption. 
The Technical Planning involves the process of finding out the 
Hardware and Software that requires upgrade to support IPv6. 
Some might need only software updates, while others replaced. 
For cost saving adoption, there exist solutions such as Dual-
Stack or Tunneling. We also present a new solution that 
permits the co-existence of IPv4 locally and IPv6 externally 
from the use of NAT-PT.  

II.  IPV6 IN MAURITIUS 

1. Road Map 
MT (Mauritius Telecom) is the one of the leading ISP in 

Mauritius, and in 2006, it was allocated with an IPv6 block 
2001:4290::/32 - [3]. In 2007, Afrinic [4] was the first 
customer to request in IPv6 address for their site in Ebene 
and they setup an IPv6 Virtual Lab in 2008. However it was 
only in 2011 that ICTA’s website was hosted on an IPv6 
enabled webserver. 

At present, all ISPs in Mauritius, namely, MT, Emtel, 
MTML and Bharat Telecom are IPv6 enabled. Only a 
handful of IT companies are IPv6 compliant. IPv6 training 
is being offered to leading companies, however it is not 
sufficient.  
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2. Statistics 
Statistics for IPv6 usage were collected from the 

http://ipv6-test.com/ [10]. Figure 1a and 1b shows the 
evolution of IPv6 support vs IPv4 for all connection for the 
year 2011 and 2013 respectively. The numbers are 
percentages, so it can be seen that almost 100% of hosts 
supports IPv4 with a slow growth for IPv6. From figure 1b, 
a notable increase in the support of IPv6 can be seen as 
from July 2013, which is the result of other ISPs moving on 
to IPv6. 

 

 
Fig. 1a – IPv6 Statistics ending Oct 2011 – [10] 

 

 
Fig. 1b – IPv6 Statistics ending Jan 2014 – [10] 

III. THE SURVEY 
A web-based survey has been prepared in line with the 

principles of ARIN (American Registry for Internet Numbers)- 
[]. The survey consisted of 20 questions that capture 
information about companies: 
 Infrastructure readiness 
 Dependency on IP Address (on Internet) 
 IPv6 knowledge 
 The progress they have made in planning 

for/implementing IPv6 
 Reasons for non-adoption 
 

The survey has been designed in such a way, that the 
respondent will be able to provide the required information 
within a limit amount of time. The types of questions inserted 
in the questionnaire are as follows: 

1. Multiple choices:  respondents are provided with a 
choice of answers and have to choose the most 
appropriate one. 

2. Ranking questions: a limited choice of answers is 

provided where respondents have to rank their choice 
according to their opinion. 

3. Open ended questions: respondents are given the 
opportunity to express their views and give their 
opinion. 

 

The target population for the survey includes 
organization/companies engaged in ICT activities in Mauritius. 
At present, there are around 200 companies listed by BoI 
(Board of Investment) Mauritius, which operate in the 
ICT/BPO sector. Those companies include technology-
intensive industries such as: Internet Service Providers, 
Government Agencies, Network Integrators, Software 
Development Companies. However we excluded small ICT 
enterprises.  

IV. DATA ANALYSIS 
Out of the 200 companies contacted, we had valid responses 

from 51 companies. The data collected have been analyzed 
and we present below some of the most pertaining results: 
  

1. IPv6 Knowledge. 
As shown in figure 2, the knowledge of IPv6 among the 
IT companies is quite poor. More than three quarter of 
the 51 companies who participated in the study have 
little or no understanding of IPv6. 
 

 
Fig. 2 – IPv6 knowledge 

 
2.    Motivation for IPv6 Adoption.  

 

Figure 3, illustrates the main motivations for the adoption 
of IPv6.  The main motivation of most companies is 
competitive edge. Given that at some point of time, most of 
internet will be on IPv6,  most IT companies will want to 
advertise themselves as IPv6 compliant to showcase that 
they are coherent with the state-of-the-art technologies. 
Other motivations include customer demand and shortage of 
IPv4 addresses. 
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Fig. 3 – Motivation for IPv6 Adoption 

 
3.   Barriers to IPv6 Adoption 

 

The switch to IPv6 is still in its infancy, which indicates 
that there are several barriers preventing businesses from 
embracing the technology.  Cost and sufficient knowledge 
about the technology are the two main reasons. Other 
companies had concerns about ISP support and other 
Network issues. 

 

 
Fig. 4 Barriers to IPv6 Adoption 

 
4.   IPv6 Training Requirements. 

 

From the 51 companies that participated in our survey, 
only 16 % of them (8 companies) had one or more staffs 
that have had an IPv6 Training. Therefore it is obvious that 
IPv6 Training is a great necessity for the emancipation of 
the technology. Afrinic is the only organization that has 
provided any IPv6 Training so far. Other institutions should 
start contributing to the dissemination of IPv6 knowhow. 

 

5.   Technology Acceptance Model 
 

This model was developed by Fred Davis and Richard 
Bagozzi in 1989, one that explains that user perception on 
usefulness and ease of use are important factors to 
determine user attitude towards the adoption of a new 
technology. Even though the findings of Davis were 
considered, it was found that they are oriented towards the 
adoption of technologies in companies. Kaasinen 2005 
adopted the same model by introducing another specific and 
important factor that can influence the acceptance of mobile 
services is ‘Trust’. In addition Kaasinen combined the 

specific component of TAM into a new version of TAM 
dedicated to mobile services. She modified the value 
component ‘perceived usefulness’ and added the 
components ‘trust’ and ‘perceived ease of adoption’ which 
is shown in the diagram below: 
 

 
Fig. 5 - Technology Acceptance model for mobile services 

(Kaasinen 2005) – [11] 
 
The new version of TAM proposed by Kaasinen 2005 has 

then been operationalized to fit the specific characteristics of 
mobile services is shown below: 

 

 
Fig. 6 – Applied TAM model – [12] 

 

 As per TAM, 3 questions were formulated for the sections, 
namely EoA (Ease of Adoption), EoU (Ease of Use) and 
Trust. Values were computed for each categories and 
Regression Analysis is used to obtain a graphic representation 
for the intension to use.  

From the Regression Analysis, it can be seen that all the 
dependent variables have an increasing trend. Since 1 
represent agree and 5 represent disagree, the trend is therefore 
showing that with a greater number of questionnaires, the 
overall feedback of the interviewees is that they are not 
favorable to the adoption of IPv6. 

V.   IPV6 ADOPTION STRATEGY 
Any technological change that has a global impact on 

businesses, needs a well-established adoption plan.  However 
for IPv6, it is not the case. Different IT regulating
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Fig. 7 – Regression analysis of TAM 

organizations have proposed different strategies, we present a 
summary of each below: 

1. ITU  

 
Fig. 8 – IPv6 Transition Concept of Operations – [5] 

 
ITU sees the adoption plan as an operation planning issue. 

They align future vision, business goals and IT all together. 
ITU mandates the creation of three distinct architecture and 
helps build the adoption plan: 

 

 Business Architecture: Denotes the skills or tasks that 
support the accomplishment of agency mission objectives. 
Core business tasks will be maintained or boosted by IPv6-
enabled services. As an example, consider earlier the usage 
of the telephony network and the Internet as an 
infrastructure-enabled business. 
 

 Application Architecture: Refers to components that 
enable the business needs and services defined in the 
Business Architecture. 
o Application development and certification processes must 

ensure that IPv6 is supported 
o Development environments, service-oriented architecture 

(SOA), and Web services, should be updated to include 
IPv6. 

 

 Technology Architecture: Refers to assets that support IT 
services and communications. IPv6 migration goes beyond 
network backbone upgrades to: 
o Basic naming services, such as DNS and DHCP 
o Common shared infrastructure services, such as file, 

print, database, and Web services 
o Individual computing units. 

2. Cisco 
Cisco has device the adoption as a set of steps to be 

followed to achieve the transition from IPv4 to IPv6. The steps 
are listed below: 

TABLE I  
CISCO’S IPV6 ADOPTION STRATEGY 

Step Action 
1 View the agency’s operation in a network-centric world 
2 Establish goals, a critical path, and general timelines 
3 Create an IPv6 training strategy and plan 
4 Obtain an IPv6 prefix 
5 Develop an addressing plan and network architecture 
6 Assess IT equipment and identify the steps needed to 

integrate IPv6 into the network infrastructure 
7 Develop an IPv6 procurement strategy and policy 
8 Identify existing software and services and develop an 

upgrade plan 
9 Develop an IPv6 threats and countermeasures security 

policy 
10 Draft an exception strategy 

 

Cisco’s Adoption plan is much clearer and distinct, in what 
needs to be achieved technically. However there is not clear 
how management contributes to this process. Having in mind 
that it is management that provides the funding for the 
transition, there is the need for IPv6 Business Planning.  

3. Hybrid IPv6 Adoption Strategy  
 

We propose a guide for the transition from IPv4 to IPv6 
which has two main sections, namely business planning and 
technical planning. 

a. Business Planning:  
This section covers the business case by taking into 
account the drivers and economic value of embracing/ 
supporting IPv6. 

b. Technical Planning:  
This section consists of the technical aspects of the 
organization’s IT infrastructure towards IPv6 
interoperability. 

VI. HYBRID IPV6 ADOPTION STRATEGY  
We use the term as in the proposed strategy we are focusing 

the planning process on both business and technical and also 
we recommend a transition mechanism that can support both 
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IPv4 and IPv6 and at the same time cut down on massive 
investment needed.  

1. Business Planning 
As mentioned earlier, the first phase of the Hybrid IPv6 

Adoption plan is the business planning phase, which consists 
of the following: 

 

 Identify Business Drivers; 
Management should be able to come up with reasons and 
drivers for the adoption of IPv6. They should be see to it, 
that business goals remains in line with the adoption of 
IPv6. 

 Identify Benefits, Costs, Risks; 
In terms of benefits, Management should see to it that by 
supporting IPv6, they would be to increase business 
opportunities, simply operations, and have competitive 
edge. Management needs also to perform the budget 
planning that should include design, implementation, 
testing and deployment costs. Operational and running 
costs should be part of that budget, and then establish 
whether the business can afford to go ahead with the 
adoption. There are also risks, which businesses need to 
look into. For example the ROI (return on investment), 
and other risks (legal, privacy, technical,..) 

 Establish an IPv6 Transition Group 
The organization can setup a team that will comprise of 
management and IT delegates. IPv6 Transition Group will 
then look into the planning, coordinating, tracking and 
communicating the progress of the IPv4 to IPv6 transition. 

2. Technical Planning 
The technical planning consists of all the steps that need to 

be followed in order to have a smooth transition from IPv4 to 
IPv6. The steps are as follows: 

i. Acquire IPv6 address space from AfriNIC according to 
the organization’s requirement in terms of allocation.  

ii. List all equipment that needs to be upgraded to support 
IPv6. (routers, switches, firewalls, DNS, DHCP, ..) 

iii. IPv6 Routing. What needs to be changed to enable IPv6 
routing? 

iv. Choosing Network Transition Mechanism.  
 Dual Stack: this mechanism permits any device capable 

of reading up to layer 3 information, to convert IPv4 into 
IPv6 and vice versa. 

 Tunneling: allows IPv6 packets to be piggyback onto 
IPv4 packets. However there is a significant loss of 
header while performing the conversion.  

 Translation: this mechanism allows the translation of an 
IP version to another and allows communication between 
an IPv4-only device and another IPv6-only device. 
Network Protocol Translators are used to implement this 
mechanism. 

 
Fig. 9 – NAT-PT 

 

v. Implement the security mechanism that will support both 
IPv4 and IPv6, as they will coexist for years. 

VII. CONCLUSION 
This paper critically analyzes the adoption of IPv6, through 

the collection and evaluation of data. We demonstrated using 
the technology Acceptance Model that the adoption is taking 
more time than expected, as the stakeholders have concerns 
about the technology. Finally we presented a hybrid adoption 
approach which is inspired by the adoption plan of Cisco and 
ITU. 
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