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Although broadband has been on the academic research agenda for quite some time now, as yet this has not resulted in a unifying theory combining technical, economic and policy/regulatory factors with regard to an evolutionary, flexible approach of network upgrading. There is no insight into the way technological, economic or regulatory factors affect broadband rollout in the local loop. The purpose of our research is to create insight into how technological, economic or regulatory factors affect broadband rollout in the local loop in order to develop a conceptual model that will allow us insight into critical relationships between these factors and the decision to invest in broadband infrastructure and to implement and rollout broadband in the local loop.

To develop such a conceptual framework, (see figure 1) we used three research methods [1]  meta-analysis to collect and analyze relevant existing literature, content analysis on hypotheses and propositions, and network analysis on the data extracted from the literature. 
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Figure 1: Conceptual model

Within the process of rolling out a broadband network (upgrade), four different phases can be distinguished (see the black frame in figure 1). In the first phase, analysis and comparison of the different technological alternatives of broadband roll out are the key activity. After the decision is made, roll out/ upgrade of the network will take place. In the third phase the adoption and use of the network by broadband consumers will start and develop. This will finally result in actual revenues for the providers. 

Qualitative data analysis

To validate this conceptual model, we used qualitative research by means of in-depth expert interviews and concept mapping. Our population of interviewees exists of 13 decision makers concerned with the roll out and upgrading of telecommunication networks of the two biggest cable companies of the Netherlands Essent Kabelcom and MCI Worldcom, the Dutch telecom incumbent KPN and Tele2-Versatel, an important player that uses LLU and has its own core fibre network. With these companies, we covered the largest part of the Dutch telecom market. To ensure internal consistency within companies, and to cover our whole area of interest (economic, regulatory and technical issues) we interviewed three decision makers per company.   

All interviews were taped, transcribed and the reports are reviewed by the interviewees. 

After that, all interviews are analyzed with Atlas.ti v5.0, a scientific software programme for visual qualitative data analysis. This package enables the segmenting of a text into passages (words, (parts of) sentences, paragraphs) to be indexed with codes. The software makes it possible to visually "connect" selected passages, memos, and codes into diagrams which graphically outline complex relations. 

Concept mapping

Concept maps are a graphical two-dimensional display of knowledge that is comprised of concepts (usually represented in boxes or circles), connected by directed arcs enclosing brief relationships (linking phrases, mostly verbs) between pairs of concepts. [2] In our research the used relationships are "has (strong) impact on", "is cause of", "is part of", “mutually influencing” or "is a". Together, nodes and labelled or named links define propositions, assertions about a topic, domain or thing [3]. Due to variations in mapping conceptual structures, a variety of other labels is used for concept mapping, i.e. ‘cognitive maps’, ‘knowledge maps’, ‘network maps’, or ‘mind maps’ [4]. In management, Axelrod [5] proposed concept maps as a means of representing the conceptual structures underlying decision making, and these have been used empirically to analyze organizational decision making [6]. 
The concept map of phase 1 in the black frame of the conceptual model (the decision of broadband roll out) and all related variables shows a non transparent ‘blurb’, caused by highly interrelating concepts. To make this jumble more insightful, we draw a concept map with only the causal and strong impacting relationships. Five variables are a direct cause of the decision making process, 22 variables have strong impact on the process, of which 10 are mentioned over 10 times in the interviews. Figure 2 shows the concept map. It can be seen that all variables are very closely interrelated with each other. 
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Figure 2: Cognitive map decision making process to upgrade network (causing and strongly impacting variables (mentioned >10 times))
In the paper we will discuss the concept maps in more detail and present similar maps for the other phases.separately. Data-analysis takes place at this moment. The results will be presented in the full version of the paper.

Limitations and Conclusions 
We are conscious of the limitations of our qualitative research methods. Decision makers can have hidden agendas and will never open up about the sensitive parts of their business strategies. Within our interviews we focused, however, on the decision making process and on variables that have impact on strategy decisions, not the exact detailed strategy. These insights have been acquired very well.  A draw back of the Atlas. ti package is that it doesn’t have an option to count how often a certain relationship is mentioned, which would be a useful option to get insight in the importance of relationships between concepts.  

The tentative conclusion that can be drawn out of the concept map of the first phase, is that the decision making phase of the rollout/ upgrade of a broadband network is very complex. Within this complex web of concepts, some concepts are labeled as having strong impact on the DM process. Comparing these variables with the first phase of the conceptual model (see Figure 1), we conclude that the variable ‘density’ has been mentioned by interviewees, but is not seen as very important, what appears to be logic, seen the geographical closeness of most premises in the Netherlands. An interesting part, which has not been taken into account in the initial conceptual model, is the soft side or non rational part of the decision making process. The concept ‘entrepreneurship, vision & sense’ and regulatory issues are mentioned as very important but were not covered by the original conceptual model. The decision making process has strong impact on the timing of the network upgrade or roll out. Combining these new insights with the original conceptual model brings us to a new model for the decision making process of broadband roll out, shown in figure 3. The adjusted model will be the starting point for the next more quantitative research project.
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Figure 3: New, adjusted conceptual model for phase 1, Decision broadband roll out 
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