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Research and Educational Networks (RENs)

Definition: “Research and Educational Networks (REN) are non-
commercial, specialized internet service providers who support 
services dedicated to the unique needs of universities and 
research institutes, including schools, hospitals, libraries, 
museums, and other national facilities” ("Why R&E Networks?," 
2018) 
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Global Research and Educational Networks (RENs)
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What is SDN?
§ Legacy network: The legacy way of providing service by the telecommunication industry is by 

deploying proprietary physical equipment (server, switch, router, etc.) for each function of the 
service, which enables long product life cycles, but low service agility and heavy dependence on 
specialized hardware (Mijumbi et al. 2016) 

§ SDN: SDN paradigm offers vertical separation of the network’s control logic from the underlying 
routers and switches, promoting (logical) centralization of network control, and introducing 
network programmability (Kreutz et al. 2015)
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Software Defined Networking Architecture Model ONF (2012) Adopted 
from “Software-defined networking: The new norm for networks” 2012, 
Palo Alto, CA. Open Network Foundation, p.7. Copyright 2012 by ONF. 

Software Defined Networking. Adopted from “The Future Of The Network Is Software Defined ” 2012. 
Retrieved from https://www.themetisfiles.com/2012/10/the-future-of-the-network-is-software-defined/
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§ Problem: Adoption of SDN paradigm is slow, despite the suggested benefits of improved 
efficiency (Xia et al. 2015) 

§ SDN can deliver many cost-effective benefits to RENs, however, there is limited research on 
how RENs are adopting SDN.

§ Research Question: What is promoting/blocking the adoption of Software Defined 
Networking with the Research and Educational Networks?

Research Problem and Research Question
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Diffusion of Innovation (DOI) theory model (Rogers, 1962)
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Technology, organization, and environment (TOE) framework 
(Tornatzky and Fleischer, 1990) 

Theoretical foundation

Proposed Theoretical Model
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Propositions for Environment
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1. The more policy requirements the REN has, the more the 
organization is prone to adopt SDN

2. The vendor support for SDN capability has a positive effect on 
the rate of adoption of SDN in RENs. 
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Propositions for SDN Technology
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1. A higher level of perceived relative advantages of SDN has a positive effect 
on its adoption by RENs. 

2. Compatibility with existing legacy networks increases the rate of adoption of 
SDN by RENs.

3. High complexity network technology negatively affects the SDN adoption by 
RENs

4. The more SDN components are tested before implementation in production, 
the higher the rate of SDN adoption

5. High level of security in SDN 
positively affects the rate of adoption 
by RENs.

6. The more visible the results of SDN 
are, the more likely to be adopted by 
RENs. 
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Propositions for Organization
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1. The size of the REN positively affects the adoption of the SDN.

2. (REN global scope) A high number of big-data institutions 
connected via RENs positively affects the adoption of SDN. 

3. The more complex the user’s network profiles are, the more the 
REN is inclined to adopt the SDN. 
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Propositions for Human Factor
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1. The more positive the leader’s attitude towards innovation is, the 
greater the probability that the REN will adopt SDN.

2. Combined programming and networking skills positively affects 
the adoption of the SDN by RENs. 
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Conclusion
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§SDN is a new paradigm and its adoption has been slow

§Next step is to create a survey instrument and test the propositions

§The results of this research will provide RENs planning to adopt SDN 
with more details
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THANK YOU
Vasilka Chergarova
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