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1. Introduction

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 give 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 as derived from the meta- analysis, (see figure 2.1) we use a multi-method approach. We use a qualitative approach, based on in-depth interviews and concept mapping as well as a more quantitative approach, based on web questionnaire and statistical analysis. In this paper we discuss the results of the test of a model on broadband roll out and a questionnaire to measure the core concepts from our conceptual model as derived via meta-analysis (Bouwman et al., 2006). This paper discusses the core findings of the quantitative analysis in a systematic way.
2. Conceptual model

The research starts from the model as presented in figure 2.1. This model is based on an extensive meta-analysis (see Bouwman et al. 2006). We will not discuss this model for this paper in detail.
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Figure 2.1
Conceptual model as derived from the meta-analysis

Next to the model, we also looked more in detail into risks and uncertainty involved in investments in broadband roll out, and included them in our model. To test this model we developed a questionnaire. The results give some initial insights in the validity of the model. In this paper, we will discuss our measurement tools, the descriptive and causal results.
3 Method
In this section we discuss the questionnaire, sample and scale construction
3.1 Questionnaire

We developed a questionnaire that was administered via the Internet. The questionnaire contains about 19 questions, although some of this questions contained multiple items. The questionnaire was administered via the Internet. 
3.2 Sample

As respondents we selected persons who are involved in advice, research or decision making with regard to Broadband in the Netherlands. There isn’t a directory of decision makers, researchers and/ or advisors. Therefore we had to rely on our own (perhaps somewhat biased) network. We approached a number of potential respondents via e-mail, asking for their cooperation. If respondents agreed we sent them a link to the website on which the questionnaire was published. We asked about 50 persons to participate. 80% agreed to fill out the questionnaire. Of the 40 persons who agreed on filling out the questionnaire 37 actually did. Our respondents are predominantly male: 92%. Respondents have on average 15 years of experience in the telecommunication industry. Most have more than 10 years experience.  
3 Scales

Based on the conceptual model we developed a questionnaire in which the concepts as used in the model were made operational. Due to the fact that no standard scales are available, we developed a number of new scales. We used explanatory factor analysis, principal component analysis, and varimax rotation to develop scales to include in further analysis. Although our sample is small, the results are encouraging (KMO Measure of sample adequacy score, even with this small sample show a satisfactory level. We included only items that load above .50 on the factors. Factor analysis resulted in factors that are easy to interpret and meet sufficient reliability values as indicated by Cronbach’s α.
4. Results
In order to analyse the causality between our core concepts, we made use of step-wise regression analysis. Although we have a small sample (N = 37), and we therefore might assume that even on random data we could expect an R of .5 and an R2 of .25, our results show significant better results: R ranges from .591 to .805, and R2 ranges from .349 to .648..  
Table 2
Step wise regression Dependent variable Increased Know how on Broad Band roll out, based on additive scale.
	
	Model 1
	Model 2
	Model 3
	Model 4

	Operations (6.3-6.4-6.7)
	.59***
	.65***
	.54***
	.52***

	New emerging broadband technology (NEBBT) (1.4-1.5-1.6-1.7)
	
	.35*
	.38**
	.37**

	Marketing (4.7-6.5-6.6)
	
	
	.37**
	.38**

	Competition (12.1-12.2-12.3)
	
	
	
	-.23*

	R
	.591
	.683
	.770
	.805

	R2
	.349
	.466
	.594
	.648

	Model fit
	F = 18.219
df 34,1

p <.001
	F = 14.419
df 33,2

p<.001
	F = 15.576
df 32,3

p <.001
	F = 14.862
df 31,4

p<.001


Operations is a very important predicting factor for learning effect with regard to broadband roll out, i.e. one of the three dependent variables we could distinguish based on factor analyses of the ‘results’ items. The factor ‘operations’ refers to effects on internal processes, billing customer care, and supplying additional equipment.  We achieve even better results -  an additional 12 % - when we include new emerging technologies. New emerging technologies discuss other technologies than copper- or coaxial based technologies. The explained variance even increases to 59% in case we include marketing. Marketing is based on marketing of broadband, access, and end-user services. Competition deals with pricing, offers of other parties and marketing campaigns focused on broadband. The last factor has a negative effect. Nevertheless, the explained variance gains an additional 5% to 65%.
For the second dependent variable, social benefits of broadband roll out, we find two models for the additive scales. In these models we see the prominent presence of standards and demand as predictors for social benefits of broad band roll out. If we look at the excluded predictors than we see Risk and Uncertainty related to operations as a potential valuable predictor (partial correlations = .30, p = .081), as well as competition: partial correlation .31, p =.075.
Table 3
Step wise regression; Dependent variable: Social Benefits Broad Band roll out, based on additive scale.

	
	Model 1
	Model 2

	Standards (2.4-2.5)
	 .61***
	.55***

	Demand (4.4-4.5-4.9)
	
	-.0.30*

	R
	.488
	.610

	R2
	.238
	.372

	Model fit
	F = 10.648

df 34,1

p <.001
	F = 9.765

df 33,2

p<.001


The last dependent variable, i.e. commercial benefits, cannot be predicted based on the additive scales as constructed. If we use factor score we find competition as the sole predictor for commercial benefits of broadband roll out (explained variance R2 = 12 %, F = 4.683, df 1, 34, p <.05). Competition has a Beta (standardized) of .35, p <.05.  Operations is a predictor that comes close: partial correlations = .286, p = .096). 
5. Conclusions, limitations, discussion

Although we have a very small sample we have some interesting and promising results, as we can see from this very initial analysis. In the final version of the paper we will discuss the results and further analysis in more detail. We are fully aware of the limitations of our research: small sample size, limitation to Dutch experts, and subjective nature of the perceptions of our respondents. Furthermore it is apparent that we have to define our dependent variable per phase of our conceptual model more clearly. Now we only can measure increased direct effects on the final dependent variables, as resulted from factor analysis i.e. know-how on and experience with broadband roll out, as well as social benefits. Nevertheless, our results show some promising and interesting results that need further elaboration and interpretation. These will be included in the final paper. Also non-findings, for instance the less explicit role of risks and uncertainty, need further analysis.  
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