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What is IPv6? 
 Every device connected to the Internet has an address (IP address) 
 

 Internet Protocol version 4 (IPv4) designed in 1977 for only 4 
billion addresses.  
 Not enough for the vast number of Internet-connected devices today 
 

 Shortage limits growth, restricts use of new services 
 

 IP version 6 (IPv6) was developed to provide trillions of IP 
addresses (up to 1038) 

 

 But, organisations have been slow to adopt IPv6 
 



Main reason for IPv6 
 Severe shortage of IPv4 addresses  
◦ Limits growth for existing Internet users  
◦ Hinders use for new Internet users  
 

 
 



Defining the Phenomenon 

IPv6 Adoption 
• Budgets allocated 
• Hardware & software acquired 

should support IPv6 
• Staff education/training on IPv6 
• IPv6 Test Bed: to test pilot 

implementations 

IPv6 Assimilation 
• Full deployment of IPv6 

across network, applications 
and services areas 



Motivation 
 Only few studies on organisational adoption of 

digital infrastructure, such as Internet standards 
(Lyytinen et al. 1998, Hovav et al. 2004) and IPv6 (Che and 
Lewis 2010, Gunderson 2008) 
 Mainly focused on technical issues 
 

 IPv6 is infrastructure, not an application 
 More embedded in network of use, so difficult to change 
 So, role of institutional forces worth examining 
 

 Goal of study 
 identify impact of organisational resources and 

institutional forces on the process of digital 
infrastructure adoption and assimilation 



Sources of Literature 

Institutional Theory 

Process 
Theory 

Organisational 
Resources 

Network 
Externalities 

Adoption researchers preferred 
the variance approach 

- Unsuitable for examining 
technology adoption, especially 
adoption of digital 
infrastructure 

Research on IT adoption focused on 
firm-specific factors, external factors 
less well-studied 

Focus of this 
Paper 



Examples  

 
 

 
Institutional 

Forces 

Coercive IPv4 address depletion,  
Government mandates,  
Infrastructure evolution,  

Desire to remain competitive 

Mimetic Draw on other organisations’ IPv6 
adoption experience 

Normative Information exchange during IPv6 
educational events 

 
Organisational 

Resources 

Human IPv6 skills and knowledge 

Technology Hardware and software 

Relationships Top management support,  
Vendor Support 

Influences on Infrastructure 
Adoption & Assimilation 



Process Theory 
 Used when phenomenon made up of a 

sequence of actions that lead to outcomes if 
specific antecedent conditions are fulfilled 
(Radeke, 2010; Markus & Robey, 1988) 

 
 Fits studies of digital infrastructure adoption 
 Adoption process divided into phases (Sabherwal & Robey, 

1995) to control cost and risks 
 Range of outcomes, depending on extent of assimilation 

and presence/absence of supportive factors, and varying 
impact of factors across phases 



Network Effects 
 Little studies on effects of networks on 

the adoption and diffusion of digital 
infrastructure.  

 
 Surprising as infrastructure technologies 

are more reliant on networks due to 
their role as platforms for other services 
and applications.  



Network Effects 
 Digital infrastructure adoption process is nonlinear and 

path-dependent as the process is influenced by network 
effects of the people involved & network of 
technologies involved (Hanseth & Lyytinen, 2010).  
 

 This highlights the importance of understanding the 
network of actors who are involved in the adoption and 
diffusion of digital infrastructure either actively or 
passively (e.g., they influence the creation of 
complementary services, enhancing its viability). 

 
 Network externalities crucial in IPv6 adoption because 

a substantial number of organisations adopting IPv6 will 
result in positive network externalities which reduces 
the adoption risk found through the lack of central 
governance (Hovav, Patnayakuni, & Schuff, 2004).  



Network Effects 
 We have applied Zhu et al. (2006)’s study on the network 

effects on IOS adoption concept to IPv6 adoption:  
◦ Direct network effects: when an organization adopts IPv6 

and shares the information with its network partners  
◦ Indirect network effects: when there is an increase of 

hardware and software that support IPv6.  
 

 A number of vendors (i.e. Microsoft, Apple) have 
included IPv6 support in many of their products while 
a number of service providers (i.e. Comcast, Verizon 
Wireless) have made substantial efforts to extend 
IPv6 services through their access networks (OECD, 2014) 

 indirect network effects as an effort to accelerate 
the adoption and diffusion of IPv6.  
 



Network Externalities 
 Network externalities consists of:  
◦ Partner influence (i.e. the influence of suppliers, 

customers and others) and  
◦ Peer influence (i.e. the influence of organizations 

that are in the same industry) (Zhu, Kraemer, Gurbaxani, & Xu, 2006) 
(Lai, Wang, Hsieh, & Chen, 2007).  

 

 The association and influence of partners 
and peers would drive organizations to train 
their technical staff to be able to configure 
and support IPv6 in their organization.  



Design of Study 

• Positivist case studies Research 
Methodology 

• Interviews with key personnel 
• Documentation  

Data 
Collection 

Method 

• NZ firms that intend to adopt IPv6 
• NZ firms that are currently 

adopting IPv6 
Sites 



Pilot Case Study – 4 Tertiary 
Institutions 
 Just completed data collection 

 
 Initial findings from four tertiary institutions 

(A, B, C, D) at different stages of their IPv6 
adoption  

 



Summary of Pilot Project Findings 



Research and 
Education Networks 

• “The incentive to go 
to IPv6 was that 
KAREN was going to 
carry IPv6. We 
deemed that it is 
appropriate that we 
should have IPv6 as 
well.” (Institution 
A) 

Customer Demands 

• “… our future 
international 
students are going to 
be in countries like 
India and China 
which (have) 
completely 
exhausted their IPv4 
space, … if we want 
to communicate with 
them for distance 
learning, we need to 
be IPv6 compliant.” 
(Institution B) 

Recognition 

• “… everybody wants 
their name to be 
noticed, so if we can 
actually be one of 
the first to go 
natively in New 
Zealand, that’s a 
huge, huge, you 
know, pin on our 
jacket.” (Institution 
C) 

Coercive Forces 



Mimetic and Normative Forces 

Mimetic Forces 

• “Five years (in the 
future), it will probably 
be totally easy, there will 
be more IPv6 transition 
tools available, external 
organizations will be 
available to help you.” 
(Institution B) 

Normative Forces: 
Information 
Exchange 

• “Knowing what’s going 
on in the wider 
industry, listening to 
how other 
organizations have 
adopted IPv6 and their 
problems.” (Institution 
B) 



Organizational Resources 

Lack of Skilled Staff 

• “We are finding it 
incredibly difficult to 
find people in New 
Zealand that have 
any of the skill sets 
we require.” 
(Institution A) 

Vendor Support 

• “… the biggest issue 
that we came across 
was that vendors who 
said their equipment 
were IPv6 ready and 
capable but when you 
actually try to use 
it… it turns out that 
was not actually the 
case at all.” 
(Institution A) 



Key findings 
 All institutions mentioned the need to adopt 

IPv6 to meet customer demands 
 
 Only technical respondents knew what was the 

state of IPv6 in their organisations!  
◦ shortcoming of adoption campaign: business benefits 

and risks of moving to IPv6 or not doing so not being 
adequately explained, so no business champions for 
IPv6 projects 

 
 Vendor support as IPv6 adoption barrier  
◦ not mentioned in the literature 
◦ E.g. Institution A has done quite a lot of work on its 

IPv6 adoption project, but is now at a stand-still 
because of the lack of vendor support 



Next Step 

 Analyse the data collected 
 
 Focus on network of actors that influence 

organisational digital infrastructure 
(customers, vendors, IT, business units, etc.), 
and trace how these actors manage their 
competing interests  
 

 We argue that network externalities play a 
prominent role in the adoption and 
assimilation of digital infrastructure alongside 
other organizational and institutional barriers 
and determinants.  
 



Process Analysis 
 Develop detailed chronology of events  

current state of organisation’s IPv6 
deployment 

 These chronologies will form the process 
data to conceptualise events and detect 
patterns among those events (Langley, 
1999) - identify phases of IPv6 adoption 
and transitions between them 



Thank you 
 

Any questions or 
comments? 
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