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Abstract 
 

The Dutch broadband market is traditionally characterized by competition between two 

infrastructures, the DSL network of dominant player KPN on the one hand and the cable 

networks on the other. This has lead to constant technological upgrades by both types of 

operators, and has lead to a flourishing broadband landscape in the Netherlands: networks 

coverage reaches 100% and the average advertised speed is among the highest in the 

world. 

 

The next generation of broadband technology however announces itself, in the form of 

Fiber to the Home (FttH). FttH in the Netherlands is already offered at 500 Mbps, 

whereas the highest cable offer only reaches 120 Mbps. As such, FttH is expected to 

become the dominant technology in the future, relegating DSL and to a lesser extent 

cable networks to a marginal role. FttH, having the unique feature of enabling 

symmetrical up- and download bandwidth, is expected to facilitate innovative services 

like eHealth, eBusiness and eLearning. However, FttH rollout is only coming about at a 

limited pace in the Netherlands. Whereas Korea and Japan have reached a fiber 

subscription percentage of over 50%, and countries like for instance Sweden and the 

Slovak Republic reach a 30% subscription percentage, the Netherlands is lagging far 

behind with only approximately 3% of the homes subscribed to FttH. 

 

The question posed in this research is which factors might hamper this rollout, or more 

generally posed which factors influence investment in FttH, and in that respect 

investment by market players. The research design was an explanatory case study, and 

data was primarily collected by means of interviews with relevant market players. Fifteen 

interviews were held with thirteen firms, and were conducted in the months October and 

November in 2011. The firms interviewed were active on either the DSL, the cable or the 

FttH market. Moreover, the firms differed amongst others in size, vertical integration, and 

geographical coverage. 

 

The main finding of the research was that the market demand, and as such the willingness 

to pay, for FttH services is still relatively low. It was found that firms deploying FttH 

networks find trouble to appropriate this investment. The largest fiber investor, 

Reggefiber, for that reason engages in so-called demand bundling trajectories, meaning 

that they get customers to subscribe to FttH services even before a network is deployed. 

According to Reggefiber, this strategy works best in rural areas with high social 

cohesion, where by means of mouth-to-mouth advertising interest is aroused. Another 

strategy as employed by CIF is to acquire a cable network, lease this back to the original 

service provider and in parallel deploy an FttH network alongside of it. The service 

provider can subsequently migrate its customers to the FttH network.  

 

Since the market demand is relatively low, it would be expected that market players 

engage in innovative service development, making use of the unique properties of an 

FttH network. However, most service development appears to have an evolutionary 

rather than revolutionary nature, steadily improving the internet bandwidth and the 

television offer.  
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Fiber investor Reggefiber, which is partly owned by market leader KPN, is also subject to 

regulation. In particular, this means that regulator OPTA has mandated the firm to 

facilitate unbundled access to competitors. Simultaneously, KPN is voluntarily offering 

wholesale access to this network. At the moment, no national players have purchased 

unbundled access. However, wholesale access is being purchased by several market 

players. Unbundled access is from a competitive point of view the most desirable, there 

are certain advantages to first engaging in service-based entry. In particular, gaining a 

consumer base and reputation, acquiring experience in the market and resolving 

uncertainty regarding market demand are identified by the literature and indeed indicated 

by market players as relevant considerations.  

 

Besides these factors, local municipalities were occasionally found to play a hampering 

factor in FttH rollout. By means of fees for rights of way, they can possibly incur 

significant debits on an investor’s budgets, and market players indicate this indeed 

occurs.  

 

In conclusion, the fiber market is still relatively young and both network deployment as 

well as service development is only coming about slowly. The question is to what extent 

other firms will engage in competitive entry. At the moment, the customer however is the 

big winner: choice proliferates, and the network developments will guarantee sufficient 

bandwidth for years to come. 
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Chapter 1 – Introduction  
 

Internet, television and telephony are nowadays an important part of people’s lives. 

Although these services are more and more utilized by means of mobile devices, the 

fixed connections at home still remain the most important entrance to these products. 

What remains hidden for the customer are the networks behind these in-house TV, 

internet and telephony cables. Customers only deal with the service providers and only 

know the services they use, but the world behind these services is at least as interesting.  

 

The Dutch broadband market is characterized by a complex and diverse landscape. Three 

network infrastructures have been deployed in the Netherlands, each occupied with 

multiple players that are active in multiple vertical and horizontal products of services. 

Two networks have traditionally made up the technological landscape in the Netherlands, 

the DSL and the coax networks. The DSL network was originally deployed by the Dutch 

government to enable telephony connections, whereas the coax networks made the 

viewing of television possible. Technological progress made obvious that both networks 

were also able to offer the services the other network was originally used for. Moreover, 

the rise of internet was facilitated by these networks, and still both networks offer all 

three types of services. The third type of networks that has relatively recently become of 

interest, are Fiber to the Home (FttH) networks.  

 

In the relevant literature, the upgrading of the current broadband networks is coined 

investing in Next Generation Access (NGA) networks. Next Generation Access (NGA) 

networks are defined by the European Commission (2009) as follows: 

 

“NGA networks are wired access networks which consist wholly or in part of 

optical elements and which are capable of delivering broadband access services 

with enhanced characteristics (such as higher throughput) as compared to those 

provided over existing copper networks.” 

 

This definition thus explicitly excludes existing copper (DSL) networks, but on the other 

hand also includes current coax networks besides FttH networks. Coax networks can 

officially be denoted as hybrid fiber-coaxial (HFC) networks, indicating that only a part 

of the network consists of coaxial cables. The ‘last mile’ of the network typically does 

not consist of fiber. In contrast, an FttH network denotes a network that wholly consists 

of optical elements, including the access network (the last mile). Besides investing in 

FttH networks, parties can also invest in services that can be offered over broadband 

networks, as well as in assets that facilitate the provisioning of these services.  In this 

research, investing in FttH can mean investing both in infrastructure as in services or 

service provisioning.  

 

Whereas the players in the two traditional DSL and coax markets are relatively 

consolidated at the moment, the players on the Fiber to the Home (FttH) networks are 

still fully in development. At the moment, the FttH market is constituted of almost forty 

firms, of which half are in service provisioning (Poulus, 2011). Having three competing 

infrastructures, the Dutch market is highly competitive. Driven by this competition, 
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broadband uptake in the Netherlands has taken the high road. According to OECD data, 

the Netherlands had the highest amount of broadband subscribers per 100 inhabitants in 

the world in June 2011 (OECD, 2012a). Regarding households with broadband access, 

the Netherlands ranks sixth, trailing Korea, Iceland and three Scandinavian countries 

(OECD, 2012b). Other research indicates that the Netherlands has the highest percentage 

of users making use of high-speed broadband
1
 (Akamai, 2011). This is good news in the 

light of the Digital Agenda as set out by the European Commission. In this policy 

document, two goals are pronounced to increase the internet availability of countries in 

the European Union (EC, 2010). These goals are that by the year 2020 firstly 100% of the 

inhabitants should be able to get a bandwidth of 50 Mbps, and secondly 50% of the 

inhabitants should be able to subscribe to 100 Mbps (ibid.). The Netherlands is far on its 

way to achieve these goals, since the average advertised download speed already exceeds 

50 Mpbs (OECD, 2012c). 

 

FttH networks have the property to be able to supply very high bandwidths. For instance, 

at the moment KPN is offering 500 Mbps download speeds. (KPN, 2012). This is clearly 

higher than the 120 Mbps the cable operators maximally offer at the moment (Ziggo, 

2012). Because of this high capacity, glass fiber is expected to be able to cope with the 

growing bandwidth demand for years to come. Another advantage of glass fiber is the 

ability to offer symmetrical bandwidth, enabling services that require high upload speeds. 

This could be employed in for instance learning, business and health applications at a 

distance (Firth & Mellor, 2005).  

 

The competition between the DSL, coax and FttH operators has materialized in the form 

of regular network upgrades and price reductions (De Bijl, 2011). For instance, the large 

cable operators responded to the gradual uptake of FttH by introducing DOCSIS 3.0, the 

most recent standard for high-speed data transport over cable (De Bijl, 2011). The move 

by cable put pressure on KPN, the former monopolist, with respect to its ambition of 

large-scale FttH rollout (ibid.). As a result, KPN is investing in the DSL network by 

upgrading its backbones, and improving the bandwidth in the local loop (ibid.). 

 

The rollout of FttH networks however incurs a significant risk, since the deployment 

costs have to be earned back under uncertain market influences (De Bijl, 2011). The 

inability to appropriate infrastructure investments is called ‘asset stranding’. Although the 

network can offer a significantly higher bandwidth, the question is to what extent 

consumers also are willing to pay for this higher bandwidth. Besides to problem of 

appropriating the investment, there also exists the threat of the FttH network becoming a 

natural monopoly, leaving only one network operator (Janssen & Mendys-Kamphorst, 

2008). For that reason, national regulatory authorities (NRAs) try to facilitate competition 

on such markets. Their main tool for reaching this goal is by mandating access to the 

incumbent’s network. This enables competitive firms to efficiently enter the market.  

 

Regulation stimulating competition per definition has a negative effect on the 

appropriability of an investment. There exists a trade-off between stimulating consumer 

welfare – also called static efficiency - and stimulating investment, alternatively called 

                                                 
1
 In the research by Akamai, high-speed broadband is defined as having a minimum of 5 Mbps. 
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dynamic efficiency. There has to be found a golden mean between these two objectives. 

Regarding the FttH network, Dutch NRA OPTA already has imposed regulation on the 

largest FttH investor, Reggefiber. For the duration of its investment’s expected payback 

time, the height of the regulated access prices is established. The problem of 

appropriating the investment is not only present for an initial investor like Reggefiber. 

This problem also applies to firms interested in purchasing unbundled access and for that 

purpose plan to install their own backhaul network. Until now, no firm has decided to 

indeed invest in so-called unbundled local loop (ULL) access however. Although their 

investment have less probability of being ‘stranded’, service-based investors naturally 

also run the risk of not earning back their investment. 

 

Several other factors affect the investment decision by market players, influencing either 

the cost-side or the revenue-side of the investment. For instance, public policy and 

techno-economical factors influence the height of the investment costs, whereas the 

market demand as well as competitor behavior affects the expected revenues.  

 

Earlier scholarly research has thus identified several factors that influence private 

investment in NGA networks and FttH networks in particular. Furthermore, research has 

described the current situation in the Dutch broadband market, identifying the market 

players and their investment plans. This research unites these two lines of research, 

investigating the rationale behind the investment plans of market players. In that way, it 

tries to identify relevant factors influencing the decision to invest in FttH. As a result, 

factors hampering this investment can be identified. The following main research 

question is therefore formulated: 

 

Which factors influence the decision to invest in FttH by market players in the Dutch 

broadband market?  

 

The method used to conduct this research is an explanatory case study. A case study 

research is chosen as research method because upon investigating factors for investment 

in the broadband market, the focus is on a contemporary phenomenon within a real-life 

context, where the researcher has little control over events. By means of a literature 

review, a priori propositions will be formulated. Therefore the case study will be 

explanatory, meaning that the formulated propositions will be tested. Interviews with 

relevant market players will be carried out to identify important factors influencing FttH 

investment in the Dutch broadband market. These results will be held against other 

sources of information, like interviews with OPTA employees and public company data. 

 

This report will be structured as follows: in chapter 2, relevant literature will be reviewed 

on the relevant factors for the research question. The subsiding third chapter will 

introduce the conceptual framework, followed by several hypotheses that the literature 

review made clear to be relevant. In chapter 4 the methodology for the empirical part of 

this research will be elaborated on. Chapter 5 will introduce the current Dutch market 

structure. Chapter 6 will present the results of the interviews that were conducted to test 

to hypotheses. Chapter 7, the discussion, will subsequently provide the synthesis of the 
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theoretical and empirical part of the research. Conclusions and recommendations will be 

made in the final chapter. 
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Chapter 2 –   

Incentives for private investment in FttH – A literature review 
 

In this chapter, the current literature will be analyzed. The literature on the topic of 

investment in NGA networks is complex and comprises several theoretical approaches, 

each having its own terminology and research tradition. In this chapter, the focus will be 

on three relevant lenses. First, the neo-classical economic literature will be presented. 

This line of research investigates several factors influencing the cost-side as well the 

revenue-side of the investment. Second the effect of the industry structure and the firm 

characteristics will be scrutinized. This research tradition takes an evolutionary approach 

to firms. Thirdly and finally, the role of the government will be investigated. The 

government appears to affect investment both by means of regulation, as by public 

policy.  

 

Each lens brings about its own type of literature. The neo-classical economic literature 

views the firm as a decision maker, weighing deployment costs versus the expected 

revenues. For that reason, this section first gives insights in what elements comprise these 

costs and benefits. It is found that techno-economical factors mostly make up the 

investment costs, whereas the revenues are influenced by the market demand.  

Subsequently, insight is given in the decision-making process of a firm, introducing also 

the ‘option to wait’ to investment decisions. 

 

The industry structure and firm characteristics are also found relevant by the literature. 

This section mostly focuses on the vertical structure of the firm, meaning to what extent it 

is vertically integrated with upstream or downstream providers.  This vertical structure is 

found to influence the product performance of the firm. Another important connected 

factor is to what extent a firm has experience on the market, holds uncertainty regarding 

the market and built a customer base and reputation. The ladder of investment theory 

connects advantages to the vertical structure of the firm, by distinguishing service-based 

entry as a necessary precondition for facilities-based entry. 

 

Thirdly, the role of the government is discussed. Regarding the investment by market 

players in NGA, two factors are most important: the government as a regulator and the 

government as a policy maker. As a regulator, the government has several legislative 

tools to influence the market. Distinguished are ex ante regulation, the other ex post. Of 

these types of regulation, a short history is given, as well as their current form in the US 

and the European Union. Furthermore, both theoretical and empirical literature on the 

influence of these factors on the current regulation is described, and how this works in an 

NGA context. Finally, the government as a policy maker is discussed. It is found that the 

role of rule-maker is most important in that respect. 
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2a) Neo-classical economic tradition on FttH investment 
 

The neo-classical economic tradition on FttH investment investigates the investment 

decision of single firms. Firms wanting to invest in FttH naturally weigh the costs of its 

investment against its benefits. Bouwman, Fijnvandraat and van de Wijngaert (2006) 

identify several factors that are relevant regarding this choice in the telecommunication 

market. They identify techno-economical factors, and the market demand to be relevant 

regarding broadband rollout. The techno-economical factors determine the cost-side of 

the investment, and as a result naturally are of great importance for possible investors. 

The demand side of broadband investment is also relevant. Market demand is an 

important driver for continuous investment in greater bandwidth, the availability of 

broadband in turn is likely to lead to innovative services and use (Bouwman et al., 2006). 

These factors will be covered separately in the coming paragraphs. Finally, this chapter 

investigates how this decision process of a firm roughly goes about. 

 

Techno-economical factors 

 

Techno-economical factors are identified as relevant factors for investment decisions by 

Bouwman et al. (2006). Investors typically try to get a positive return on investment, 

meaning that the revenues exceed the investment costs. While the revenues of the 

investment are mostly defined by the market demand, in this paragraph the focus will be 

on the cost-side factors. The costs of the investment are mainly of a techno-economical 

nature. The costs of an FttH network can be broken down in three areas: the deployment 

costs, the costs for customer migration and service provisioning, and the operational costs 

(Casier e.a, 2008). The actual deployment costs make up a great deal of the total costs, 

estimated to consume 60-70% of the total project expenditures (Fournier, 2007). 

Deployment costs typically consist of trenching costs – or costs for aerial deployment if 

applicable - and plant equipment (Casier et al., 2008). This is also dependent on the 

choice of network configuration and the density of the network (Bouwman et al., 2006). 

The second largest group in the cost breakdown is formed by the costs for connecting the 

customers to the network and subscribing them to a specific service (Casier et al., 2008). 

The operational costs mostly consist of repair and energy costs (ibid.). 

 

One important aspect with respect to the choice of technology is whether a technology is 

standardized. Providers typically delay investments until a technology has been 

standardized, since implementation of non-standardized technologies implies high 

financial risks (Bouwman et al., 2006). Empirical research by Fijnvandraat (2009) finds 

that some market parties prefer to follow international standards, first because of mass 

production, resulting in lower prices and second to avoid an isolated position as a result 

of the ‘Law of the handicap of a head start’. Other market players prefer to diverge from 

worldwide standard, because new versions of an international standard may require 

drastic, but necessary network adjustments (ibid.). 
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Market demand factors 

 

The second factor that is deemed relevant in broadband rollout decisions is the market 

demand. The market demand influences the revenue side of the investment decision, 

because it determines the consumer uptake of the new broadband services. Fijnvandraat 

(2009) identifies three factors that influence the market demand: a) the behavior of 

competitors: to attract customers, a firm’s product should have a competitive advantage 

over competitors’ products; b) service development: not only the deployment of the 

network is relevant, but equally the availability of interesting services; and c) end-user 

demand: besides a competitive advantage, FttH services should fulfill the needs of the 

user. The following chapter will elaborate on these concepts, which are tightly coupled. 

a) Behavior of competitors 

As indicated by De Bijl (2008), network operators, have by nature strong incentive to 

wrest themselves from the “commodity trap”. With this is meant that network operators 

try to differentiate their product. The means of doing so is to introduce horizontal 

differentiation of services, for example by aiming for different target groups with the aid 

of advertising and marketing, or by offering distinctive content profiles (De Bijl, 2011). 

In this way, one network could focus (relatively) more on sports and entertainment while 

the other network focuses on culture and news, for example. Such differentiation 

strategies can be strengthened by offering exclusive content, such as live broadcasting of 

sports events. This is a strategy that could be successful for television services. Voice 

telephony and broadband internet are already basically commodities, with vertical quality 

aspects, such as the speed of connection, as the principal distinguishing features (De Bijl, 

2011).Where there is strong competition on price, any differences in price can be traced 

back to differences in quality or underlying costs (ibid.). Fijnvandraat (2009) furthermore 

indicates that although market parties are following their own strategy, they keep a close 

eye on each other. She finds that all operators eventually reason from a ‘me-too’-

perspective: “the competitor has it, so I must have it too”.  

 

b) Service development 

Thanks to drastic technological changes, the telecommunications sector has developed 

significantly in recent years. One important development is the discovered possibility of 

providing telephone services via cable, and the possibility of providing television services 

via an updated version of the copper wire that has traditionally been used only to 

transport voice messages (Janssen & Mendys-Kamphorst, 2008). Telecom providers with 

two distinct network topologies are because of this development able to enter each 

other’s markets. By doing so, they also simultaneously offer internet access so that they 

can provide what is called a triple product (fixed telephony, television transmission and 

internet in one bundle) and the competition between the parties providing this triplet of 

products may be appropriately termed “triple play” (Janssen & Mendys-Kamphorst, 

2008). Given the economies of scope in the provision of the three services and the 

increased use of internet protocol (IP) to provide fixed telephony and television, it can be 

expected that in the medium to long run consumers will take all three services from the 

same firm (ibid.). 
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Besides these three services, a multitude of other services are possible to offer over the 

network. Most services are so-called over the top (OTT) services, meaning that they 

function over the IP network facilitated by an internet connection. Contemporary 

examples of these types of services are Google, YouTube and Skype (Cave & Huigen, 

2008). These OTT services can be provided by start-ups without having to make large 

investments, which shows that outsiders are able to deliver radical innovations (De Bijl, 

2011). 

The general promise of broadband internet is that it offers the home subscriber improved 

educational opportunities, entertainment diversity, and improved access to peers and to 

information and LAN networking options (Wales, Sacks & Firth, 2003). Moreover, it 

offers organizations improved efficiency, improved connectivity, access to operation-

specific applications that enable new ways of doing business and new business models 

(Cleland, 2001). Activities associated with these possibilities are teleworking, e-gaming, 

e-gambling, e-learning, e-health, e-commerce and e-government (Firth & Mellor, 2005).  

Many of the applications and attributes of broadband are available with current 

technologies, the benefits of NGA networks may only be at the margin relative to the 

status quo (Firth & Mellor, 2005). However, NGA networks are believed to provide 

better quality of services, facilitating the take-off of these innovative services (Huigen & 

Cave, 2008). The development of new services making use of the possibilities of NGA 

networks, would increase the user demand, and thereby increase the expected revenues of 

the investment (Fijnvandraat, 2009).  

c) End-user related variables 

Research on end-user related variables until now has mainly focused on the effect of user 

characteristics on broadband penetration. For example, Chang and Middleton (2007) 

report that high-income and high-education groups have a higher propensity to adopt 

broadband. Similarly, Kim, Wildman and Bauer (2003) find that on a population level, 

determinants for broadband uptake are the “attitude of a nation towards advanced 

information technology” and population density. Further research has provided more 

insights in FttH adoption. Research by Sadowski and de Pender (2010) among residents 

of the city of Eindhoven showed there is digital inequality between FttH users. In 

particular, a higher socioeconomic status increases the probability of having high-speed 

internet. Moreover, income and age showed a positive relation with high-speed internet 

adoption, as well as the level of private internet use and the number of children. 

Furthermore, it is found that people who attach more to social cohesion are more likely to 

have high-speed internet.  

Decision process 

Bauer (2010) puts forward a comprehensive model indicating several factors influencing 

the decision to invest for market players (see figure 2.1). This model is based on the SCP-

model, taking public policy as input, as well as the competitive intensity in the market. 

The output variable of the model is the so-called net present value, which indicates the 

present value of a time series of cash flows. This method takes the time value of money 

into account, meaning that the value of revenues will be less when they are earned further 
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in the future (Renkema, 2000). According to Net Present Value, a potential investment 

project should be undertaken if the present value of all cash inflows minus the present 

value of all cash outflows is greater then zero. The internal Rate of Return method is the 

threshold at which, after discounting the incoming and outgoing cash flows, the present 

value of a project equals zero (Renkema, 2000).  

 

Bauer (2010) identifies several types of policy measures and regulatory remedies and 

indicates how these modify the factors in the investment calculus of a market player. 

Besides the costs and revenues, Bauer implements ‘competitive intensity’ as an input 

factor for this purpose, which in turn influences the revenues and the option values.  

 

 
Figure 2.1. Effect of regulation on investment calculus of firms (from Bauer, 2010) 

 

The option values available to a telecommunications firm for the purpose of this research 

are mainly to invest or not to invest. A third option is to exercise the ‘option to wait’ and 

to delay their investment decision. The advantage of waiting is typically that uncertainty 

is reduced, for instance because more information about the market demand can be 

gathered. An open question is under which circumstances firms decide to exercise this 

option to wait. 

 

Conclusion 

In this chapter on the neoclassical economic tradition on NGA investment, we identified 

two factors having influence on NGA rollout: techno-economical and the market demand. 

Techno-economical factors influence the cost-side of the investment. Relevant factors are 

the deployment costs, the cost for customer migration and service provisioning, and the 

operational costs. Technical choices, as well as environmental aspects like the needed 

density of the network, influence these costs. The choice for the network configuration 

and network topology in particular, but also the equipment costs and whether the 

technology is standardized are factors of influence. 

The market demand is the second factor, determining the revenue side of the investment. 

Earlier research divides this concept in three parts: behavior of competitors, service 

development and user characteristics. The behavior of competitors in the 
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telecommunications market is characterized by the commoditization of ‘triple plays’. As 

a result, market players try to copy competitors from a ‘me-too perspective’. Moreover, 

differentiation mostly occurs horizontally, for example by aiming at different target 

groups. Besides triple plays, additional services are of interest, mostly in the form of OTT 

services. Telecom networks in this way facilitate inter alia e-learning, teleworking and e-

health. Benefits of NGA networks however may only be at the margin relative to the 

status quo.  

User characteristics finally are also relevant regarding the broadband uptake. Research 

shows that a high socio-economic status increases the probability of having high-speed 

internet, as does higher income, age, level of private internet use and the number of 

children. Furthermore, people that attach more to social cohesion are more likely to have 

high-speed internet.  

With respect to the transition to NGA networks, three points are especially of interest. 

First, an important choice for investors is the choice for the network configuration and 

topology, since this largely determines the cost-side of the investment. An important 

factor as well is whether the chosen technology is standardized, since the implementation 

of non-standardized technologies implies high financial risks. Second, the role of the 

government as a rule-maker and as a public investor directly influences the cost-side of 

the investment. Thirdly, innovation service development can increase the demand for 

NGA internet. By investing in innovative services, market players can as a result increase 

the market demand. 
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2b) Evolutionary view on FttH investment:  

Industry structure and firm characteristics 
 

This section investigates the industry structure and the characteristics of firms, and how 

these influence investment decisions. In the previous section research was presented that 

viewed the firm’s position in the market as exogenously predetermined. In this section 

however, the firm is seen as a dynamic entity. With this is meant that firms are able to 

determine their own position in the market. The possible market positions can be made 

clear by a layer model. 

 

To understand better the complexity of the info-communications industry, it is useful to 

introduce a model identifying several positions a firm can take in this industry. For that 

purpose, a model by Krafft (2003) will be presented. This model defines five layers, as 

shown in figure 2.2. The different layers refer to groups of firms in horizontal and 

vertical interaction. These firms undertake different activities on the basis of the 

development of specific capabilities (Fransman, 2003). A layer regroups firms 

undertaking some activities which require the same pool of capabilities in their 

implementation (Krafft, 2003). Within this activity-based layer model, firms interact on 

the basis of a large spectrum of relationships. These relationships range from pure market 

connections to complex cooperation agreements and alliances (ibid.)  

 

 

 
Figure 2.2: The info-communications industry decomposed into vertically related 

subsystems (Krafft, 2003).  

 

The ‘equipment provision layer’ (Layer 1) regroups firms (equipment suppliers) 

specialized in the development of relevant equipment (Krafft, 2003). This includes the 

network elements that are the building blocks for networks, such as switches, 

transmission equipment, routers, servers and billing software. Layer 1 provides layer 2 

with the equipment dedicated to network operation and management in the domain of 

fixed and mobile telephony, the internet and multimedia. The ‘network 

operation/management and associated services layer’ (Layer 2) regroups network 

operators (telecommunications carriers) involved in activities such as the provision of 

fixed and mobile telephony infrastructures and services (Krafft, 2003). Layer 2 provides 

Layer 3 with the infrastructure necessary to Internet connectivity. 
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The ‘internet connectivity and associated services layer’ (Layer 3) regroups firms 

(Internet access providers and Internet service providers) involved in Internet backbone 

provision and Internet service provision (such as e-mail and web hosting) activities 

(Krafft, 2003). There is great heterogeneity among these firms: some of these own 

facilities while others do not; some of them are large and increasingly diversified while 

others are small and exclusively specialized. Layer 3 provides Layer 4 with Internet 

connectivity, a basic commodity which can be complemented by value-added services. 
 

The ‘navigation and software/middleware layer’ (Layer 4) regroups firms involved in 

search engines, browsers, portals, security electronic payment, firewalls and data 

protection services (Krafft, 2003). Layer 4 provides Layer 5 with the internet, the 

applications of which have to be developed and distributed. The ‘content layer’ (Layer 5) 

regroups firms involved in activities including web design, online services, e-commerce, 

information services and broadcasting services (Krafft, 2003). Layer 5 provides 

customers with a large spectrum of diversified Internet services. 

 

As mentioned, this model structures the info-communications industry into different 

layers. The layer model clarifies how some firms can enter into a specific layer, evolve 

within this specific layer, and eventually penetrate other layers either directly or by the 

development of some modes of coordination with other firms (cooperation and alliances, 

mergers and acquisitions). This provides us with a vocabulary and analysis tool for the 

rest of this section. Firms can typically be active in only one layer – a strategy that is 

called vertical specialization – or in multiple layers, what is called ‘vertical integration’.  

 

One important characteristic of a firm is its vertical structure. The main advantage of 

vertical specialization is that firms can focus their research efforts on only one layer, 

thereby having a high short-term performance (Grove & Baumann, 2012). In addition, 

Krafft (2003) states that vertical specialization is the optimal strategy when there is high 

competition in the market and there is perfect information about the market demand. 

Vertical integration on the other hand has also specific benefits. First, an integrated 

operator can take advantage of the interdependencies between the infrastructure and the 

service domain, resulting in superior product performance in the long run (Grove & 

Baumann, 2012). Grove and Baumann (ibid.) therefore argue that integrating 

infrastructure and services is only appropriate “if time (to market) is not the limiting 

factor (e.g., in a very novel, slowly evolving segment, or if product performance is 

crucial) and if the relative size of infrastructure and services is rather even”. 

 

For new entrants however, developing the relevant capabilities to become active in 

multiple layers is not a trivial task. The ‘ladder of investment’ (LoI) approach articulates 

a strategy to overcome this problem. The LoI approach proposes to solve the dilemma 

between stimulating service-based competition and facility-based competition (Cave, 

2006). The idea is that by mandating access, the regulator encourages service-based entry 

in the short term. Then, once entrants have a customer base and acquired information 

about the market, they can climb up the ladder and invest in their own facilities (ibid.). 

Following Grove and Bauman (2012), this would result in superior product performance. 
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Hence, according to this approach service-based competition could serve as a “stepping 

stone” for facility-based entry. The stepping stone effect is due to the fact that the entrant 

can acquire experience during the phase of service-based competition, which yields 

higher profits for the entrant in the future (Bacache, Bourreau & Gaudin, 2011). One 

problem associated with the ladder of investment is that there exists a “replacement 

effect”. This means that the higher the profits an entrant earns under service-based 

competition, the higher the opportunity costs of facility-based entry (ibid.).  

 

As a solution to the replacement effect, Cave (2006) proposes to provide new entrants 

with only transitory entry assistance. For that purpose, the regulator takes necessary 

measures to ensure that any significant replacement effect resulting from service-based 

competition would be only transient (Bourreau, Dogan & Manant, 2010). This can be 

induced by setting an access charge that increases over time or by withdrawing access 

obligations after some pre-determined date (i.e. a sunset clause) (ibid.).  

 

The ladder of investment approach is adopted by the European Commission, albeit in a 

somewhat different fashion. BEREC, the committee of all NRAs in the European Union, 

has embraced a modified version where provision of access to the entrant at multiple 

levels is ensured at any given time (ERG, 2005). According to the ERG, the coexistence 

of multiple levels of access is necessary due to the presence of geographical differences 

in telecoms markets and to the fact that different levels of access may correspond to 

different business models or phases of market entry (ibid.). The availability of multiple 

access levels is however a fundamental difference to Cave’s original LOI approach, 

where only one level of access to the incumbent’s network is available to new entrants at 

any given time.  

 

Two significant benefits that facilities-based entrants may enjoy by engaging in service-

based competition prior to their entry relate to (1) building a customer base and 

reputation, and (2) resolution of uncertainty in the market conditions (e.g., demand and 

technology) (Bourreau et al., 2010). Moreover, the incumbent firms may have superior 

technologies (e.g. in production, marketing, etc.) due to their accumulated experience in 

the market over the years, and hence, without acquiring comparable experience, entrants 

might not find facility-based entry viable (ibid.). Bourreau et al. (2010) call this investing 

in experience. 

 

The validity of the ladder of investment approach is still a topic of discussion. For 

instance, recent research by Bacache, Bourreau and Gaudin (2011) has not found any 

empirical support for the transition from local loop unbundling to replicating the access 

network. They do however find support for the migration from service-based entry to 

facility-based entry. Hazlett and Bazelon (2005) on the other hand did not find statistical 

support for the proposition that regulated unbundling leads to facilities-based 

competition. Another issue is to what extent the ladder of investment holds in an NGA 

context. In particular, this question is imminent regarding companies that have climbed 

the ladder of investment on the current generation broadband and must choose to migrate 

to NGA services. Cave (2010) indicates that the infrastructure build by unbundled copper 

access purchasers is not directly suitable in an NGA context. This is because typically the 
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glass fiber backhaul deployed by access purchasers cannot be mapped one on one to the 

NGA network. The reason for this is that the unbundled access points in the DSL network 

are at different locations than the unbundled access points in an FttH network. However, 

this might imply that firms purchasing DSL access have a head start vis-à-vis completely 

new entrants regarding climbing the NGA ladder of investment. 

 

Conclusion 

The layer model as formulated by Krafft (2003) seems to be a useful way of identifying 

the activities to be possibly employed by market players. It also shows how firms interact 

in horizontal and vertical relations. Typically, integrated firms have a higher product 

performance in the long run. How to engage in this vertical integration is an open 

question, at least for competitive operators. The Ladder of Investment theory pronounces 

an interesting view: competitive operators should first engage in service-based entry, 

before deploying facilities. Whether the ladder of investment hypothesis holds is an on-

going topic of discussion. Although the European Commission has embraced the theory, 

empirical evidence is still ambiguous. Moreover, how the ladder of investment functions 

in the context of NGA networks is an unresolved issue as well. It is found that the 

advantage of first investing in service-based entry before facilities-based entry is 

threefold: firms can (1) build a customer base and reputation, (2) resolve uncertainty in 

the market conditions, and (3) gain experience in the market.  
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2c) Theories of regulation: FttH networks as essential facilities and 

policy subject 
 

This chapter describes the influence of the government on investment in 

telecommunications markets. This influence is further distinguished in two types: the 

former refers to the government as a regulator, the second to the government as a policy-

maker. First, the government as a regulator is discussed. In this area, ex ante and ex post 

regulation appear alongside each other. The former implies a regulating governmental 

institute to determine on beforehand whether a market might show monopoly 

characteristics. The latter implies that on a case-by-case basis is established whether 

competition in a market is too limited and whether measurements should be taken. This 

section first focuses on ex post regulation, to subsequently explain ex ante regulation 

 

Government as regulator 

Ex post competition law enforcement is based on antitrust legislation. Under this law, 

firms abusing monopoly power can be mandated to improve competition based on several 

grounds. Typical for infrastructure markets is that competitive entry can be facilitated by 

means of providing open access to other firms. This access can be mandated under the so-

called ‘essential facilities doctrine’.  This doctrine applies in cases in which an 

undertaking controls an input or an asset, and the replication of which is considered 

impossible or too costly from a legal, structural or economic viewpoint (Renda, 2010).  

 

The essential facilities doctrine has a long and respected history as part of U.S. antitrust 

law (Pitofsky, Patterson & Hooks, 2002). This holds in particular for the 

telecommunications sector, as the doctrine inspired the US regulatory regime to breakup 

incumbent AT&T in 1982 (Renda, 2010). Four conditions should be adhered to the 

dominant firm to affirm liability (Frischmann & Waller, 2008): 

 

1. The monopolist controls access to an essential facility 

2. The facility cannot be reasonably duplicated by a competitor 

3. The monopolist denies access to a competitor 

4. It was feasible for the monopolist to grant access. 

 

The early developments of the essential facilities doctrine in the US markedly influenced 

European policy (Renda, 2010). Within the antitrust law the doctrine was incorporated in 

the doctrine of refusal to deal with competitors. Although the conditions needed to 

impose liability are slightly different, it is based on the theory of essential facilities 

(Renda, 2010). While in the US however the later development was to abandon access 

policy in favor of regulatory holidays, in Europe the policy response was completely 

different. Although also in Europe the regulation of telecommunications shifted to ex 

ante regulation, the interpretation was varied. Having adopted the ‘ladder of investment’ 

model, regulatory authorities opened up much more than merely essential facilities to 

new entrants (Renda, 2010). This ladder of investment model will be discussed in more 

detail in section three of this chapter.  
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Opposite to the ex post regulation that sprouts from the essential facilities doctrine, stands 

ex ante regulation. Ex ante regulation imposes regulation not on a case-by-case basis but 

rather imposing obligations to a dominant market player to improve consumer welfare on 

beforehand. In general two types of regulation are relevant. The first is incentive 

regulation, which restricts a dominant player also in the absence of competitive firms. 

The second are infrastructure access obligations, which enable competitive firms to enter 

the market efficiently and as a result improve the consumer welfare on the market. 

  

Incentive regulation comes in several forms. The first is ‘rate of return’ (RoR) regulation, 

which has been extensively used to regulate telecoms operators for much of the last 

century (Cambini & Jiang, 2009). This traditional scheme was however abandoned, due 

to its inefficiency in stimulating an appropriate effort in cost reduction and an excessive 

investment in fixed assets (Averch & Johnson, 1962). Thereafter, regulators have turned 

to various alternatives, such as price cap, profit sharing or revenue sharing mechanisms. 

Price cap regulation has come on top as the most popular regulation nowadays, as it is 

implemented in many countries throughout the world, including Belgium, France, 

Honduras, Ireland, Italy, Japan, Mexico, Panama and the Netherlands (OECD, 1999). 

Ample research indicates that incentive regulation promotes cost-reducing investments 

by a monopolist vis-à-vis RoR regulation (cf. Cabral & Riordan, 1989). Regarding 

infrastructure investment however, RoR regulation is in fact thought to provide strong 

incentives for developing new infrastructure (Armstrong & Sappington, 2006).  

 

Access regulation is the counterpart of the concept of open access under antitrust law. In 

the telecommunications market, there are roughly two ways of regulation access: either 

the whole network is made available to other firms, or only the local loop of the network, 

which is typically the most expensive to replicate. The first type of access is called 

wholesale bitstream access (WBA), while the second is called unbundled local loop 

(ULL) access. The idea of ULL is that entrants have to replicate only a part of the 

infrastructure, i.e. the backhaul of the network. This leads to so-called infrastructure 

competition, which is favored over service-based competition since it is expected to 

remove heavy regulation requirements in the industry (Bourreau & Dogan, 2004). For 

these types of access, a regulated price is also established, since it is threatened that the 

monopolist in an input market raises its price so high that entry is still effectively 

impossible. 

 

There exists a complex theoretical discussion on what the effects of access regulation are 

on investment incentives. Most theoretical models typically focus on selected kinds of 

investment, mostly the start-up of new infrastructure or the enlargement of capacity 

(Cambini & Jiang, 2009). However, the regulatory impact on the overall level of 

investment is still vague at present (ibid.). As indicated above, most models focus on the 

influence of regulation on selected kinds of investment. Three types of investment are 

identified: investment in new infrastructure, quality upgrades of existing infrastructure 

and process innovation or cost-reducing investment.  

 

Theoretical research indicates that unbundling adversely affects incumbents’ incentives 

to invest in not only the upgrades and maintenance of existing facilities, but also the 
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construction of new ones (Jorde, Sidak & Teece, 2000). Vareda (2007) also finds that 

unbundling may lower the incumbent’s incentives to invest in quality upgrades, but also 

shows that it raises the incentives in cost-reduction investment. Therefore, it is not 

obvious what the aggregate effect of unbundling on total investment is. As expected, it is 

also believed that unbundling delays facilities-based competition as it holds up the 

entrant’s investment in its own network (Bourreau & Dogan, 2006). Jorde, Sidak & 

Teece (2000), however indicate that mandatory unbundling also encourages competitors 

to deviate from the socially optimal level of investment and to delay entry. 

 

Empirical analysis on the effect of access regulation on investment incentives shows 

ambiguous results. Some research shows a positive effect of unbundling on investment 

(cf. Phoenix Center, 2003), whereas many papers are opponents of mandatory 

unbundling. This is mainly because the mandated price under unbundling is calculated 

based on a kind of pricing methodology that would set the price too low (Cambini & 

Jiang, 2009). For example Chang, Koski & Majumdar (2003) report that while some 

pricing methodologies have not induced investment in networks, a direct cost method 

does increase investments to above-average levels. 

 

Although the relationship between access regulation and aggregate investment is a 

missing point in the current theoretical literature, empirical research provides some 

insight. Evidence suggests that competition across technologies is the main driver to 

stimulate broadband adoption (Di Staso, Lupi & Manenti, 2006). This finding is 

confirmed by Bourreau and Dogan (2010). The results on the effect on intra-platform 

competition on broadband penetration is however inconclusive. Di Staso, Lupi and 

Manenti (2006) find that it stimulates broadband uptake, whereas Bouckaert, Van Dijk 

and Verboven (2008) show that intra-platform competition is found to have an 

insignificant or even negative impact on broadband penetration.  

 

Uncertainty plays an important role in investment decisions because telecommunications 

require a large amount of irreversible and risky investment. Besides demand-side and 

cost-side risks faced by the investor, another source of uncertainty is the regulatory risk, 

i.e. to the regulator’s limited ability to make credible ex ante commitments to pre-

specified schemes. A firm investing in a market, runs the risk of not appropriating its 

investment, but can make excessive profits in the case of a successful investment. 

However, since regulators tend to weigh consumer surplus more than producer surplus, 

investors face the risk that regulators lower access tariffs in the case of excessive profits 

(Pietrunti, 2008). This risk is asymmetric, because if investors have a worse rate of return 

than expected, they are not compensated for this by the regulator. As a result of this 

asymmetrical regulatory risk, incentives to invest are diminished (Gans & King, 2004).  

 

The access charge should appropriately take into account the investment risk, in order to 

provide reasonable investment incentives to the incumbents (Cambini & Jiang, 2009). 

Several types of regulatory instruments can be considered to do this. The first one is the 

so-called access holiday, which is a regulatory commitment to a fixed period free of 

access once the network is built (Cambini & Jiang, 2009). Gans and King (2002) confirm 

its effectiveness to remove delays in infrastructure investment by the incumbent that 
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would otherwise occur as a result of the so-called “regulatory truncation of profits” 

problem. Another regulatory instrument to deal with regulatory risk is the sunset clause. 

This specifies ex ante a period of time after which the incumbent’s facilities are no longer 

regulated. Although this tool been introduced in the unbundling regulation in some 

countries, it seems undesirable for socially beneficial outcomes (Cambini & Jiang, 2009). 

Thirdly, the introduction of risk-premium elements can be implemented in access 

regulation. This means that the incumbent can add a premium to the regulated access 

price to specifically account for this risk. 

 

Government as policy maker 

The influence of public policy on the rollout of NGA networks is important as well. 

There are several ways in which public policy has an influence. In the first two sections 

of this chapter it is already explained how ex post and ex ante market regulation 

influences investment in networks. This section adds to this discussion by analyzing how 

national and regional governments can influence investment in telecommunication 

networks. Four models can be defined in which a local government takes initiative, listed 

in an increasing degree of involvement: government as broadband user, rule-maker, 

financier or infrastructure developer (Van Oothegem et al., 2009).  

 

The role of financier or infrastructure developer will be discussed first, combining these 

into a role of public investor. For EU member states, this involvement is bounded to 

specific rules. The European Commission has presented their view on public investment 

in a document called ‘Community Guidelines for the application of State aid rules in 

relation to rapid deployment of broadband networks’ (EC, 2009). In this report, the 

European Commission explains it views broadband as having strategic importance 

because of its ability to accelerate the contribution of information and communication 

technologies in all sectors of the economy, as well as lead to social and regional 

cohesion. Furthermore, broadband strategy is part of the European recovery plan. In 

particular, EU investment in defined strategic sectors such as broadband can help support 

the economy in the short run and over the longer term create essential infrastructures for 

sustainable economic growth (EC, 2009). 

 

At the same time however, it must be ensured that State aid does not crowd out market 

initiative in the market sector. Crowding out in this respect means that the incentives of 

market operators to invest in broadband are undermined by government investment. This 

might lead to the situation where public investment is counterproductive to the objective 

pursued: higher broadband coverage.  

 

The European Commission has posed several criteria to which a market situation should 

adhere whether State aid should be compatible with the common market. There has to be 

found a balance between the positive impact of the aid measure against its potential 

negative side effects, i.e. distortions of trade and competition (EC, 2009). 

 

Three types of areas are identified by the European Commission to judge the applicability 

of State Aid: white areas, grey areas and black areas. White areas are areas where no 

broadband infrastructure exists or is unlikely to be developed in the near term; areas 
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where only one broadband network operator is present are called grey areas and areas 

where at least two or more broadband network providers are present are called black 

areas. The European Commission acknowledges that in white areas state support is 

needed to achieve ubiquitous coverage, and approves of providing financial support for 

the provision of broadband services in these areas. For black areas, State aid is said to 

crowd out private investment, therefore disapproving measures funding the rollout of an 

additional broadband infrastructure.  

 

Grey areas on the other hand need for a more detailed assessment. The granting of aid 

under these circumstances is subject to a number of conditions that would have to be met 

by the Member State concerned. In particular, the European Commission approves of 

State aid in target areas where the provision of a broadband infrastructure is still a de 

facto monopoly, provided that (1) no affordable or adequate services are offered to satisfy 

the needs of citizens or business users and that (2) there are no less distortive measures 

available, such as ex ante regulation, to reach the same goals. 

 

How public investment should be conducted is still an open question, since public 

involvement can take many forms. Cave and Martin (2010) argue the most fundamental 

question is whether public investment should impact on the cost or on the revenue side of 

the NGA investment project. Impacting the cost side by providing a capital input can be 

done in the form of subsidies or taxes. Increasing public demand is an alternative 

affecting the revenue side of the investment project. However, Cave and Martin (2010) 

indicate it might be unrealistic to rely too heavily on expenditure for services to elicit 

demand and private sector investment. 

 

In the role of rule-maker, a government can alter regulation in order to enable an easier 

infrastructure rollout. Examples hereof are less administration for construction permits or 

a better planning lining up these construction phases in relation with other utility projects 

such as road or sewer works (Van Oothegem et al., 2009). As a broadband user, the 

government could aggregate demand and as such stimulate infrastructure developers to 

invest in new networks (ibid.). 

 

Conclusion 

With respect to incentive regulation, price cap regulation is preferred over rate of return 

regulation, because of its advantage in stimulating cost-reducing investments. Access 

regulation is a second step in increasing consumer welfare, by means of introducing 

competitive market entry. We can state that the regulatory impact on the overall level of 

investment is still vague at present. Unbundling diminishes the incentives for incumbents 

to invest in quality upgrades as well as new infrastructure. On the other hand, unbundling 

enables competitive entry, although evidence is found that competitors are encouraged to 

delay entry. The effect on aggregate market investment is therefore unclear. 

 

With respect to investment in NGA networks, the question arises how investment risk 

should be accounted for. One solution is to allow risk premiums. Alternatively, access 

holidays or sunset clauses can be considered. Whereas a sunset clause seems undesirable 

for socially beneficial outcomes, an access holiday could indeed remove delays in 
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infrastructure investment by the incumbent. Alternatively, a risk premium could be added 

to the regulated access price, which is also adopted by the European Commission as a 

recommended measure. The question remains what the effect of these specific measures 

is on the overall level of investment vis-à-vis competition. 

 

The government as a policy maker can influence the situation in four ways: as a user, 

rule-maker, investor and owner. Given the social benefits following from a broadband 

network, public investment might be desirable. However, only for so-called ‘grey areas’ 

financial aid is allowed by the European Commission. How public investment should be 

conducted is still an open issue. Capital input in the form of subsidies or taxes is one way. 

The government can also take the role of rule-maker. In this way, it influences the cost of 

network deployment directly.  
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Chapter 3 – Conceptual framework 
 

The literature review provided several handles to look for upon answering which factors 

influence investment in FttH by market players. Identified as being important are: 

 

- The cost-side of the investment, influenced by techno-economical factors 

- The revenue-side of the investment, influenced by the market demand and behavior of 

competitors 

- The government, in the role as a) regulator and b) rule-maker 

- Firm characteristics, being a) the vertical structure, b) customer base and reputation and 

c) experience in the market 

 

Figure 3.1 schematically shows these factors and how they influence FttH investment. 

 

 
Figure 3.1: Schematic overview of the conceptual framework (Source: by author) 

 

 

We will subsequently connect these theoretical findings to hypotheses for the case study 

to be conducted. This will be presented per factor. It should be noted that the government 

and firm characteristics indirectly influence the cost- and revenue-side of the investment 

as well. However, since these concepts appear to be highly relevant, they will be treated 

separately.  
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Cost-side of the investment 

 

Techno-economical factors 
The costs of infrastructure investment are identified as a relevant factor for investment 

decisions, and can be broken down into three areas: the deployment costs, the costs for 

customer migration and service provisioning, and the operational costs. The height of 

these costs typically want to be kept to a minimum. The choice of technology, in the form 

of network equipment as well as topology and deployment method, is therefore to be 

expected to be influenced by this consideration. Besides the height of the costs, market 

players would want to minimize the risk incurred by choosing the wrong technology. For 

that reason, they might for instance choose for a standardized technology standard rather 

than an unstandardized one. Empirical research by Fijnvandraat (2009) indicates that this 

is a relevant factor for decision makers. This is formulated in a hypothesis as follows: 

 

H1: Regarding the choice for network technology, market players want to reduce risk and 

choose the cheapest solution 

 

Revenue-side of the investment 

 

Market demand 
The willingness to pay of customers is naturally highly important when deciding to invest 

in FttH. Revenues in the end have to come from retail customers, and their interest in 

FttH services depends on their need for these kinds of services. Although at the moment 

the average advertised download speed has a bandwidth of 50 Mbps, this is expected to 

increase steadily. New services have the potential to increase this bandwidth demand. In 

particular, the fact that FttH networks can supply symmetrical bandwidth speeds might 

open up opportunities for services where consumers make use of this high upload speed. 

On the other hand, competitive network operators and service providers will improve 

their own products, making it more difficult to offer a comparative advantage on FttH 

networks. To improve the customer demand for FttH, it can be expected that market 

players engage actively in service development, thereby increasing the comparative 

advantage of their own network and services. The following hypothesis reflects this 

reasoning: 

 

H2: By means of new service development, market players will try to increase the 

demand for FttH services 

 

Government 

 

As regulator 
The government plays a role as a regulator of the competition in the market. Its goal is to 

improve competition, since this increases consumer welfare. One problem associated 

with this however, is that high competitive intensity diminishes the dynamic efficiency, 

hampering innovation and investment. There has to be found a golden mean between 

these goals. Stimulating facilities-based competition - competition between different 

networks - is a goal a regulator therefore wants to achieve. Di Staso et al. (2006) found 
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that competition across technology indeed stimulates broadband adoption. The mandating 

of access is the way in which competition is facilitated within the EU (2009). If 

competitors are given access to the incumbent’s network, they can offer their services 

over this network. As a result, the competition is intensified, typically increasing the 

social welfare. It is expected that in the absence of this kind of regulation, the dominant 

incumbent denies competitors access to its network. This gives us the following 

hypothesis: 

 

H3: In absence of access regulation, the dominant player denies access by competitors to 

its network 

 

As rule-maker 
The government as a rule-maker has multiple interests. The rule-maker, often a local 

municipality or province, on the one hand wants to stimulate innovation, but also keep an 

eye on social welfare. For that reason, it undertakes several measures to prevent negative 

externalities from investments. In the NGA context, this means that for this purpose 

governments can institute several fees that FttH investors have to pay if they want to 

deploy an FttH network. Examples thereof are regeneration fees and fees for rights of 

way. These fees naturally influence the cost of network deployment, and as a result they 

might have a negative influence on investment decisions. Furthermore, governments hand 

out construction permits and coordinate construction phases with other utility projects 

such as road or sewer works. By imposing favorable regulation, governments can have a 

positive influence on the rollout of FttH, which would also benefit their own inhabitants. 

We formulate this in the following hypothesis: 

 

H4: The government as a rule-maker can stimulate FttH investment by means of 

favorable regulation 

 

Firm characteristics 
 

The vertical structure of a firm influences its conduct typically. A vertical integrated 

network operator and service provider will be able to adjust both tiers of its products, and 

as a result might achieve a product performance. On the other hand, a vertically 

specialized firm can focus its energy on what it does best, and this might also lead to a 

competitive advantage. Investing in FttH networks is also a choice of how to enter the 

market. There is a distinction between service-based entry and facilities-based entry, and 

entering the market by means of both type of entry (thus vertically integrated). The 

Ladder of Investment theory states that there are good arguments to first invest in service-

based entry before investing in FttH facilities. Although replicating a complete network is 

not viable, evidence is indeed found that firms engaging in service-based entry before 

deploying own facilities, thus support this Ladder of Investment (Bacache, Bourreau & 

Dogan, 2011).  

 

Three advantages of initial service-based entry are identified: firms are able to reduce 

uncertainty, acquire a customer base and reputation and acquire experience in the market. 

Since the broadband market is not a new market, several market players already have 
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gathered some of these advantages to a certain extent. For instance, DSL players have 

experience with the market. They might on the other hand still have uncertainty regarding 

for instance the market demand for FttH services. For that reason, it is interesting to see 

to what extent these firm characteristics influence their strategy. The above mentioned 

advantages on the other hand hold for every type of investment, also if a firm wants to 

enter the market solely as a retail service provider. We thus hypothesize that firms engage 

in these three activities before investing in FttH.  

 

H5: Before investing in FttH, market players try to (1) reduce uncertainty, (2) acquire a 

customer base and reputation and (3) acquire experience in the market 
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Chapter 4 – Research methodology 
 

In the previous two chapters in chapter 2 the relevant literature was reviewed, and 

subsequently in chapter 3 several hypotheses were formulated, based on this literature 

review. This chapter will elaborate on how the research has been conducted and thus how 

the hypotheses have been tested. The research was done by means of a case study, using 

interviews for the data collection. First, it will be explained what the rationale is for doing 

a case study, secondly the procedure for conducting the interviews is explained. 

 

The strategy to be conducted in this research will be in the form of a case study. In 

general, case studies are the preferred strategy when “how” or “why” questions are being 

posed, when the investigator has little control over events and when the focus is on a 

contemporary phenomenon within some real-life context (Yin, 1994). This is especially 

the case for this research. Explaining which factors influence the decision to invest in 

FttH is a typical ‘why’-question. The current market is highly volatile and especially 

impossible to control by an individual researcher.  

 

For case studies, five components of a research design are especially important (Yin, 

1994): a study’s questions; its propositions; its unit of analysis; the logic linking the data 

to the propositions; and the criteria for interpreting the findings. The propositions of the 

study direct the attention to something that should be examined within the study. The 

logic linking of the data to the propositions and the criteria for interpreting the data is not 

pronounced by the recent literature, but should follow from the first components (Yin, 

1994).  

 

The theoretical literature gives enough propositions to formulate hypotheses for the 

research question. This also means that the research design will be an explanatory case 

study, as opposed to a descriptive or exploratory case study which lacks pronounced a 

priori propositions (Yin, 1994). The unit of analysis will be the Dutch broadband market, 

analyzing which factors are deemed important by market players on this market. 

Therefore, the research design is a single-case study design. The data will subsequently 

be linked to the propositions, by means of hypotheses testing: to what extent do the 

proposed hypotheses hold according to the data? The criteria for interpreting the data are 

somewhat undetermined on beforehand. It is to be expected that multiple companies are 

influenced by the same factors. However, there will also be idiosyncrasies among the 

companies investigated. To what extent findings can be generalized, will therefore still be 

an open issue. The conclusion will come back on this topic.  

 

The research data will be collected in several ways. Primarily, interviews are conducted 

with current market players as well as potential entrants. Besides these interviews with 

market players, both formal and informal conversations with OPTA employees are held, 

and several documents have been used. Documents consulted comprise press releases, 

firm perspectives (“zienswijzen”) on OPTA’s market analyses, as well as information 

found on corporate websites. 
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Regarding the interviews with market players, the following procedure was followed. 

Invitations for the interviews were sent to contacts that OPTA has for the so-called 

Industry Group. This group is a consultation platform where market players are given the 

opportunity to reflect on recent regulatory developments. As a result, mostly employees 

from the regulatory department where addressed. The invitation asked whether the 

contacts would want to speak to the investigator themselves, or whether they could bring 

him into contact with someone who could answer his questions. Most of the time, the 

contact first addressed carried out the interview. In a few instances, the contact asked a 

colleague to carry out the interview. As a result, the interviewees were mainly active in 

the regulatory department for the company under scrutiny. For smaller companies which 

did not have a regulatory department, the interviewee would occupy an executive or a 

managerial function. Table 4.1 indicates the type of function of the interviewees. 

 

Type of function interviewee Number of interviewees 

Senior manager 4 

Regulatory officer 6 

General manager  5 

Table 4.1: indication of the types of functions of the interviewees 

 

In the end, fifteen interviews with thirteen firms were conducted. The firms interviewed 

are all active in the telecommunications market. Following the terminology of the layer 

model presented in figure 2.2, the firms interviewed are active in layer 2 and 3, meaning 

that the activities comprise network operations/management and associated services 

provision (layer 2) and/or internet connectivity and associated services provision (layer 

3). Table 4.1 sums up the layers the firms are active in. 

 

Layer Number of firms 

Layer 2 4 

Layer 3 5 

Layer 2 & 3 4 

Table 4.2: indication of the layers in which the interviews firms are active 

 

Four of the thirteen interviewed parties are only active in layer 2. Of these parties, one is 

the project development division of a municipality, whereas the other three are private 

firms only deploying FttH networks. Firms active in layer 2 on other networks, are all 

vertically integrated with a division active in layer 3. Of this category of firms, the largest 

players in the market were chosen to be interviewed, together servicing approximately 

95% of the Dutch broadband subscribers (OPTA, 2011). Some of these firms are 

vertically integrated with a division active in layer 3. The three firms in the Dutch 

broadband market with their own DSL network were interviewed, as well as one of the 

two largest coax network operators. The other large coax network operator did not 

positively respond to the interview invitation. 

 

Five of the thirteen interviewed firms are only active in layer 3 operations, although they 

differ with respect to the network they use. All but one offer triple play services over 

FttH networks, simultaneously with a second network. This was typically a DSL 
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network; only one company offered their services over a coax network besides an FttH 

network. Finally, one company only provided a television service to their customers. The 

firms furthermore differed geographically, some companies providing customers 

nationally, others only in limited regions.  

 

It should be noted that there are significantly more firms active only in layer 3 than the 

five interviewed. However, since the research was constrained by means of time, 

pragmatic choices had to be made regarding the data collection. Therefore, a sample was 

chosen from the total amount of market players. This choice was based on several 

criteria: there should be difference in the networks used, the geographical regions 

provisioned, and the services employed. The chosen group of companies reflects these 

criteria.  

 

Not interviewed in this research, were firms that are only active in layer 1, 4 and 5. Since 

these firms are not expected to invest in FttH networks or facilities (Joos Francke, 

personal communication, 2011), the activities of these firms were seen as endogenous 

and taken only as an input for the decisions of the firms under investigation. A list of the 

employees of companies interviewed can be found in the appendix.  

 

Interviews were conducted in the period between October and November 2011. The 

conversations lasted on average approximately 1,5 hours, and were mostly carried out at 

the main office of the company under scrutiny. One interview was conducted at the 

OPTA building in The Hague. The interview followed a semi-structured course. In 

advance, the investigator had sent the interview the topics to be discussed. These topics 

comprised public policy, regulation, behavior of competitors, service development, 

market demand and investment in infrastructure. In the interview, the research would ask 

open-ended questions on these topics. An example of such a question was “which factors 

play a role when deciding to roll out FttH infrastructure?”. Upon answering this question, 

the interviewee would to a certain extent mention the factors which the researcher 

identified on beforehand. If a factor was not mentioned at all, or not covered to the 

contention of the interviewer, he would request elaboration. The interview questions are 

listed in appendix B. 

 

Interviews with the participants were recorded with a tape recorder and later transcribed. 

This transcription was sent to the interviewees for two reasons: first, the interviewees 

could check the transcription for errors. Second, they could indicate which information 

was confidential. Not all correspondents responded to the e-mail with the transcription. In 

those cases, the investigator assumed they approved of the document. 

 

There are some possible limitations to the way this case study research was conducted. 

Because the interviewer presented himself as a representative of OPTA, interviewees 

could be expected to focus their remarks on the regulatory aspect. This was especially 

probable when the interviewee was active in the regulatory department. Another reason 

this was likely, was because as of approximately two months later, regulation by OPTA 

would come into effect. Interviewees might see the interview as an opportunity to 
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highlight their view on this matter, and hope to change the way this regulation was 

designed. 
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Chapter 5 – Current situation on the Dutch broadband market 
 

The goal of this chapter is to introduce the current market players on the Dutch 

broadband market. In the Netherlands, three types of fixed network infrastructure are 

deployed, leading to relatively strong competition between the players active on these 

networks. There currently are DSL networks, coax networks and FttH networks. The 

most relevant players active on these networks will be discussed. The focus will be on the 

current FttH players. Per market player, their market share, as well as the services 

provided, infrastructure owned and related information will be provided. Data will be 

taken from the public domain, as well as interviews with the particular firms.  

 

As an introduction, figure 5.1 shows the market shares on broadband per market player. 

KPN is clearly the market leader, having a market share of 40-45%. Cable operators UPC 

and Ziggo are in second and third place, while DSL operators Tele2 and T-Mobile follow 

the top three. Reggefiber also has a significant market share. 5-10% of the market is 

taken by other parties.  

 

 
 

Figure 5.1: broadband markets shares per market player (from OPTA, 2011) 

 

Table 5.1 shows the maximum advertized triple play offer per market player. Some 

companies offer services over two types of networks, and these services typically differ. 

In that case, these firms are mentioned twice. We see that the advertized bandwidth range 

from 20 to 500 Mpbs. The highest speeds are offered over FttH, whereas the lowest are 

offered over DSL. Cable operators are somewhere in the middle: UPC offers 50 Mbps, 

whereas Ziggo maximally offer 120 Mbps. Television services typically include HD 

channels and Video on Demand (VoD), and most players offer both. ADSL services in 

that respect in general have the worst offer. The price reflects the services that are offered 

rather than the technology used: low bandwidths and limited TV services are cheaper 

than high bandwidths and sophisticated TV services. Some DSL market players do not 

offer television services at all.  
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Firm Bandwidth (in Mbps) Television Telephony Price of triple 

play (in euro 

per month) 

ADSL  

KPN 40  HD, VoD � 55 

Tele2 20 VoD � 40 

T-Mobile 20 HD  � 54 

Vodafone 40 x � 40 

Concepts ICT 20 x � 25 

VDSL  

KPN 50 HD, VoD � 65 

Tele2 60 HD, VoD � 40 

T-Mobile 50 HD  � 54 

Cable  

UPC 50 VoD � 58 

Ziggo 120 HD, VoD � 67 

FttH  

KPN 500 HD, VoD � 85 

Concepts ICT 100 HD, VoD � 75 

Vodafone 100 HD, VoD � 54 

Table 5.1: Most important market players and the characteristics of their most expensive 

triple play service (Source: corporate websites, aggregation by author)
2
 

  

Relative to the FttH market, there are not many market players active on DSL and coax 

networks. Whereas after the liberalization of the telecommunications market a multitude 

of market players were active, now three large players, and some very small others 

remain. The three large operators are KPN, Tele2 and T-Mobile. These three players are 

active as network operators (layer 2), as well as in providing retail services (layer 3). 

These firms are thus vertically integrated. Besides these three large operators, some small 

retail service providers offer services over DSL. Examples of these are Concept ICT, 

Lijbrandt, and XMSnet (ADSLCompany, 2012). All DSL players together have a 

national coverage of 99% (OECD, 2012d). Moreover, their market share together is 54% 

(OPTA, 2011). KPN is by far the largest operator on DSL. Making use of its own DSL 

access network, it offers triple play services, with HD television channels as well as video 

on demand (VoD). For the majority of their subscribers, they can offer 40 Mbps internet 

bandwidth, but by means of VDSL they can also offer 50 Mbps to part of their consumer 

base.  

 

                                                 
2
 This data comes from corporate websites and is gathered by the author. Since not all offers are easily 

comparable, the researcher has taken some freedom with respect to the accumulation of data. As a result, 

not all data might be fully accurate. For the purpose of this research however, this is not too big of a 

problem. The information presented in this chapter is merely to be seen as an indication of the type of firms 

and services offered. For instance, this table neglects the reputation of a firm, and which segments of the 

market they service. Tele2 for instance is typically a price fighter, selling little of their high-end products.  
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The regulatory regime at the moment mandates unbundled access up to the MDF 

location. The price for this access is capped, on a cost-oriented basis (OPTA, 2008a). 

This enables firms to deploy their own backhaul network up to the so-called MDF 

location, making use of the local loop by KPN. This local loop is rolled out to 99% of the 

Dutch households (OECD, 2012d). Besides ULL access, also WBA access is mandated. 

This means that KPN must provide access to their complete network. The price for this 

type of access is not capped, but since KPN may not discriminate between its own retail 

division and alternative service providers, no problem with competition is to be expected  

(OPTA, 2008b).  

 

Tele2 and T-Mobile are the only two players on the DSL market that own network 

infrastructure themselves. In particular, they own a backhaul network connecting to 

KPN’s MDF locations. They do not have nation-wide coverage of their backhaul 

network. Rather, they have only connected 70% respectively 50% of the Dutch 

households. This corresponds to 350 respectively 250 MDF locations of the in total 

approximately 1400 MDFs that these companies’ backhaul network is connected to (T-

Mobile, personal communication, 2011; Tele2, personal communication, 2011). Tele2 

and T-Mobile however both offer their service nation-wide. For this purpose, they make 

use of KPN’s WBA offer for the remaining households. The default maximum speed that 

both parties offer is 20 Mbps (Tele2, 2012 & T-Mobile, 2012). However, for some areas 

they offer higher speeds. The maximum advertised speed for instance is 50 Mbps for 

Tele2 and 60 Mpbs for T-Mobile (ibid.).  

 

Several other service providers are also offering services over KPN’s DSL network by 

means of purchasing WBA access. As a sample, we will highlight Concepts ICT and 

Vodafone. These firms own no infrastructure, but rather purchase WBA access for their 

customers. Both do not offer triple play services: instead, they only offer a double play of 

telephony and internet. Both firms are also active on FttH networks. This chapter will 

elaborate on this later.  

 

Coax operators 

 

The number of cable operators is larger than the amount of DSL players, but together 

their networks connect 92% of the Dutch households (OECD, 2012e). Figure 5.2 shows 

the players that are active on coax networks.  
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Ziggo & UPC

CAI, Rekam, Deltakabel,

Cogas, Kabel Noord

Other

 
Figure 5.2: Percentage of homes connected per coax operator (Source: Poulus, 2011) 

 

By far the two largest firms are UPC and Ziggo, together controlling around 92% of the 

nation’s cable connections (Poulus, 2011). Other larger cable companies are CAI, 

Rekam, Deltakabel, Cogas and Kabel Noord, which own 6.8% of the nation’s cable 

connections (ibid.). Besides these, some even smaller cable operators are active, together 

servicing 1.8% of the Dutch households (Poulus, 2011). These networks do not overlap: 

each household has only one coax connection, and thus these players do not compete 

with each other. In this research, the focus will be on the two largest operators. UPC has a 

market share of 10-15%, whereas Ziggo’s market share is 20-25% (OPTA, 2011).  

 

The cable networks are unregulated by OPTA, meaning that network operators do not 

have to grant access to competitors. As a result, UPC and Ziggo are vertically integrated 

network operators and service providers, and as such monopolists on their network. Over 

this network they offer triple play services, having a maximum internet download 

bandwidth of 120 Mpbs, albeit overbooked
3
. (Ziggo, 2012). UPC’s maximum bandwidth 

on the other hand is 50 Mpbs (UPC, 2012). 

 

                                                 
3
 Overbooked means that customers have to share the bandwidth with their neighborhood. This 120 Mbps 

is as a result a theoretical maximum, which will not be reached if more neighbors use the internet at the 

same time. In contrast, the topology of the DSL and FttH networks are such that no overbooking takes 

place. 
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Fiber to the Home 

 

Earlier, the layer model for FttH networks by Krafft was introduced. To recall, the 

original model consisted of five layers, of which layer 2 (network operation) and layer 3 

(service provisioning) were the most important. In an FttH network, the network 

operation layer can be divided, in a passive part and an active part. The passive part 

describes only the “unlit” fiber. The active layer on the other hand, describes the 

hardware that sends the signals over this network, thus ‘lighting’ the network. In the 

current Dutch FttH market, there can indeed be made a distinction between firms being 

active regarding passive infrastructure and not on the active layer, or vice versa. Figure 

5.3 shows three vertical relations which show how firms are divided over the separate 

layers in the Dutch FttH market.  

 

 

 
Figure 5.3: Some FttH business models (Source: by author) 

 

Many small FttH deployment initiatives have been employed, mostly coming from the 

municipality as an experiment by means of public-private partnerships (Sadowski & 

Nucciarelli, 2008). Examples thereof are found in the municipalities of Nuenen, 

Amsterdam and Rotterdam, to name a few (ibid.). However, the Telecommunications Act 

was extended with an article because of which municipal involvement was tempered, in 

June 2007: the article explicitly prohibited municipalities to “provide public 

telecommunication infrastructure and public telecommunications services” and to gain 

controlling interest in companies that provide these kinds of infrastructure and services 

(Sadowski & Nucciarelli, 2008). Since then, FttH network deployment has been taken 

over by private investors. 

 

KPN/Reggefiber 
The largest of these is Reggefiber, accounting for approximately 90% of the Dutch FttH 

connections (KPN, 2011a). In total, fiber subscriptions reached 240.000 households in 

the third quarter of 2011 (KPN, 2011a). Moreover, the firm plans to connect 

approximately 200.000 per year (ibid.). Reggefiber originated as a joint venture between 
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KPN and Reggeborgh, which was founded in 2008 (ibid.). The joint venture Reggefiber 

is active in network operations (layer 2) only, KPN being one of the retail service 

providers of this network. Active infrastructure is employed by both Reggefiber and 

KPN, although Reggefiber has the intention to only be a network operator (layer 2) 

(Reggefiber, personal communication, 2011). Reggefiber never wanted to become 

involved in other vertical layers, but felt obligated since when they started no other 

parties entered the market (ibid.). Reggefiber and KPN are structurally separated. 

However, KPN has a 41% stake in the joint-venture and even the option to increase 

ownership to 60% (KPN, 2011a). This indicates that there exists a certain mode of 

vertical coordination between the firms.  

 

One of the interviewed organizations is NEM Eindhoven, which is also a vertically 

specialized fiber investor and network operator (layer 2). Originally initiated by means of 

a public-private partnership, at the moment the organization is for 50% owned by 

Reggefiber, and for 50% by the housing corporations in Eindhoven (Ons Net Eindhoven, 

2012). NEM Eindhoven has deployed an FttH network to approximately 25,000 

households, of which 50% of the households also subscribes to services over this network 

(NEM Eindhoven, personal communication, October 4, 2011). Since the housing 

corporations are not active in the telecommunications market, NEM Eindhoven will be 

seen as a part of Reggefiber for the scope of this research. The service providers (layer 3) 

on the network of NEM Eindhoven are Edutel and Glashart Media, of which more will be 

explained later in this chapter.  

 

When the joint-venture between Reggeborgh and KPN was to be approved by the Dutch 

competition authority (NMA) in 2008, this was approved under the restriction that 

Reggefiber would be subject to specific ex ante regulation. To make sure the investment 

by Reggefiber is not hampered by too tight regulation, OPTA has implemented several 

aspects of the regulation to overcome a potential hold-up problem. In particular, the 

regulation mandates ULL access, specifically at the ODF location of the network. 

Moreover, the mandating of this access, as well as the access price is established for a 

longer period than the regular three-year periodical revision of the regulatory regime.  

 

One objective for OPTA was to provide greater regulatory certainty (Muselaars & Stil, 

2010). To accomplish this, OPTA tried to reduce the asymmetrical regulatory risk by 

committing to a long term price-cap. This price-cap will only be adjusted downwards if 

actual rates of return turn out to be higher than a certain percentage above the rate of 

return initially expected. In this way, the OPTA commits itself to indicating how 

potential excess profits are captured. Besides this multi-year regulation, three other 

investment risk reducing measures are determined. First, OPTA gives the investor limited 

degrees of freedom in the use of discount schemes. Second, OPTA allows the use of 

price-indexation to modify the price cap. Third, OPTA allows the tariffs for access 

services for local fiber loops to consist of both one-off fees and periodic fees. 

Furthermore, to overcome the investment risk in general, OPTA allows a fixed premium 

in the WACC, to be added to the regulated ODF access price. 
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The regulated ODF access enables competitors to enter the market as an active 

infrastructure operator (layer 2, active), possibly vertically integrated with service 

provisioning (layer 3). Several players only provision equipment infrastructure on layer 

2. Examples are OONO and GlasOperator. OONO operates GPON networks in a few 

municipalities, providing open access to interested service providers (Poulus, 2011). 

GlasOperator aims to be an operator of open access FttH networks providing symmetrical 

connections of up to 1 Gbps (Poulus, 2011). They are currently active in Rotterdam, 

Alphen aan de Rijn and Vught, also on the network of Reggefiber (GlasOperator, 2012). 

 

Besides the regulated ODF access, KPN itself voluntarily offers WBA access to 

competitive firms. Their argument for this strategy is to fill the network, which results in 

increased consumer trust (KPN, 2011b). As a consequence, multiple service providers 

have been able to offer their services over the network of Reggefiber, amounting to in 

total 22 providers (Reggefiber, 2012). At year’s end of 2010, Reggefiber’s partners had a 

market share of 94% (Poulus, 2011).  

 

CIF 
The second largest fiber investor is CIF, connecting 2.1% of the fiber connections in the 

Netherlands at the end of 2010 (Poulus, 2011). It plans to connect approximately 50.000 

connections per year (CIF, personal communication, October 10, 2011). CIF is also a 

pure layer 2 player, following a strategy called ‘growth by acquisition’ (ibid.). In 

practice, this means that it acquires independent municipal coax networks. Subsequently 

it leases this network back to the original service provider and in parallel deploys an FttH 

network alongside of this coax network. Besides Reggefiber and CIF, several small 

newcomers have entered or are planning to enter the market as network investor recently. 

These are Jelcer, GlasvezelVught and Breedband Arnhem (Poulus, 2011). 

 

CIF’s growth by acquisition strategy has until now only focused on the networks 

operated by coax operator CAIW, which currently is the only service provider on this 

network. CAIW also offers triple play services, having a maximum internet download 

speed of 50 Mbps for 66 euro (CAIW, 2012). CAIW had at the end of 2010 an FttH 

subscriber market share of 4% (Poulus, 2011).  

 

Service providers 

The largest service provider is KPN, which had 24% of the Reggefiber-related subscriber 

base at year’s end of 2010 (Poulus, 2011). Over the FttH network, they offer triple play 

services with 500 Mbps symmetrical bandwidth, for a price of 85 euro per month (KPN, 

2012). Other service providers that offer triple play services are the earlier mentioned 

Ons Net Eindhoven, as well as Concepts ICT, Edutel, Solcon, Tweak, and XS4ALL and 

Vodafone.  

 

Not all service providers offer their services in every municipality where Reggefiber has 

deployed a network. An example is Ons Net Eindhoven, that is only active in the 

municipality of Eindhoven (Ons Net Eindhoven, personal communication, 2011), and 

Edutel, which is active in the province of Noord-Brabant and planning to expand to 

Limburg (Edutel, personal communication, 2011). Concepts ICT was one of the 
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pioneering service providers on FttH networks, and by estimates the largest of the ISPs 

not owned by KPN or Reggefiber (Poulus, 2011). Recently, it has been acquired by 

Reggeborgh, one of the two Reggefiber shareholders (Easynet, 2011). Concepts ICT 

offers triple play services, targeting middle-class families, without owning any network 

infrastructure (Concepts ICT, personal communication, 2011). Besides this, they offer 

video on demand, online back-up and computer security tools. 

 

Two service providers only offer television services. The first is Glashart Media, which is 

owned by Reggefiber and offers its services on every Reggefiber network (Poulus, 2011). 

The second television service provider active on Reggefiber’s FttH network is Iphion. It 

offers their service in the municipalities of Arnhem, Amsterdam, Eindhoven and Nuenen 

(Iphion, 2012).  

 

Other involved parties 
Although municipality investment has come to a standstill, one of these still has been 

interviewed for this research to learn from its experience. For this purpose, the 

department of city development of the municipality of Rotterdam (SO Rotterdam) is 

interviewed. This developer connected 5,500 homes in Rotterdam by connecting six 

apartment buildings. Since the uptake of fiber subscriptions did not live up to the 

expectations, SO Rotterdam at the moment only tries to convince other parties to deploy 

an FttH network (SO Rotterdam, personal communication, October 10, 2011). The goal 

of this strategy is to make the city of Rotterdam more attractive for companies and 

potential inhabitants (ibid.).  

 

Conclusion 

It is found that the DSL and the coax market is relatively consolidated: the DSL market 

has three large players, while on the coax market two large players own the great 

majority of the nation’s cable connections. Far more players are active on the FttH 

market compared to the DSL and coax market. By far the largest network operator (layer 

3) is Reggefiber, owning about 90% of the FttH connections. The second largest is CIF. 

More than twenty service operators (layer 3) are active on these networks.  

 

All large service operators offer triple play services: television, telephony and internet. 

Differences are found mostly in internet speed and television offers, the service differing 

per technology. FttH has the highest possible internet bandwidth, currently available at 

500 Mbps. Cable’s maximum advertised speed is 120 Mbps, whereas DSL operators 

reach 50 Mbps speeds. With respect to television, fewer differences between the service 

providers can be found. Most operators offer Video on Demand services, as well as HD 

channels. The price of the services ranges from approximately 40 to 80 euro per month, 

but the internet speed seems to explain most of the variance: fast FttH internet is more 

expensive than the slower DSL subscriptions. On a limited basis additional services are 

offered, such as online back-up and computer security tools, but market players indicate 

this does not heavily influence customers’ decisions to choose for their services. Two 

players are vertically specialized in offering television services over an FttH network.  

 



 45 

Infrastructure assets are also different between market players. On the DSL market, the 

three largest players have vertically integrated network operation and service 

provisioning. Two players also make use of the regulated access to both WBA and ULL. 

Coax operator also typically have integrated network operators and service provisioning, 

being the only service provider on their network. On the FttH market, players are 

typically vertically specialized. Reggefiber is a stand-alone entity, although KPN owns a 

large part of the shares. Besides KPN, over twenty service providers are active.  

 

On the FttH market, also players only providing active infrastructure (layer 2, active) are 

active. Examples are OONO and GlasOperator. Interesting is that such players can offer a 

different quality of service, which GlasOperator for instance does by offering service 

providers bandwidths of 1 Gbps. 
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Chapter 6 – Case study analysis 
 

This chapter will describe the factors that market players indicate to influence their 

investment decisions in FttH. This chapter will again be described by means of the 

classification that was presented in the literature review. We distinguished the cost-side 

of the investment, the revenue-side of the investment, the role of the government and firm 

characteristics as important factors. This chapter will describe how the market players are 

influenced by these factors. Since the characteristics of the firm are tightly linked to the 

revenue-side of the investment, the influence of the firm characteristics will be embedded 

in this section of the chapter. Data comes from interviews with the firms. 

 

Cost-side factors  

 

Techno-economical 
Techno-economical factors are mostly indicated to be relevant by firms that are interested 

in deploying fiber access networks. Reggefiber has decided that it will roll out P2P 

networks for the whole of the Netherlands. It acknowledges that a PON network would 

be cheaper. However, the reason it chooses for a P2P network is that it has a higher 

capacity, and that it is easier to open up this network for other market players (Expert 

interview, November 2011). Other FttH network installers indicate that their 

technological choice depends on the reduction of technological risks. For that reason, CIF 

for instance indicates to roll out a P2P network as well. "As an entrepreneur one would 

do exactly the opposite of the market, but as an investor that wants a steady return on 

investment it is best to follow the rest of the market" (Expert interview, November 2011). 

 

The choice for the area where to roll out an FttH network depends on other factors. Firms 

indicate that network deployment in large cities is less attractive (Expert interviews, 

October and November 2011). One reason for this is that the deployment costs are high, 

since ground prices are high and there are often more high-rise buildings. Moreover, 

there is little space to install crucial network nodes, such as POP buildings. Ideas have 

been suggested to combine these POP buildings with for instance playground equipment, 

but these ideas have not been implemented yet (Expert interview, October 2011). Rollout 

in large municipalities is thus less attractive. Market players on the other hand indicate 

that it is attractive to deploy FttH networks in areas that are adjoining to earlier rolled out 

networks (Expert interview, November 2011). This is because this incurs less backhaul 

network to be deployed. 

 

Revenue-side factors 

 

Market demand 
Firms indicate that the current offers over DSL and coax networks are highly 

competitive, and that demand for FttH services is still limited (Expert interviews, October 

and November 2011). One of the cable operators therefore indicates that it sees no reason 

to invest in FttH access networks at the moment (Expert interview, October 2011). Since 

their network already consists for a large part of fiber, it would only need to deploy fiber 

in the last mile. The cable operator indicates that if the demand for high bandwidth would 
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take up, in the long term it can always decide to take this step (Expert interview, October 

2011). 

 

Because the demand for FttH services is still limited, investors have come up with special 

ways to ascertain a high enough uptake. The strategy of Reggefiber for that purpose is the 

following: in areas where Reggefiber plans to deploy an FttH network, it first requires 

inhabitants to subscribe to FttH services. This is called a demand bundling trajectory. 

When a certain threshold of inhabitants is reached, typically 30% or 40%, the deployment 

of the network is realized. This percentage differs per area. For instance in Eindhoven, 

the investor found that 8-10% of the inhabitants still subscribed even after deployment 

had started (Expert interview, October 2011). For that reason, the threshold in Eindhoven 

was lowered to 30%. Customers that want to subscribe to FttH services during such a 

demand bundling trajectory, do this not with Reggefiber, but rather at retail service 

providers that offer their services over Reggefiber’s network. For this purpose, special 

evenings are organized, where service providers attend to present their service offer. 

Reggefiber indicates that all interested service providers are welcome at such evenings 

(Expert interview, November 2011). 

 

The choice for an area where to start a demand bundling trajectory is also an important 

question. Reggefiber identifies three factors that are important (Expert interview, 

November 2011). The first and most important factor is that social cohesion is relatively 

high in a target area (Expert interview, November 2011). Reggefiber wants to "inspire" 

customers, making them enthusiastic for FttH services. Mouth-to-mouth advertising is an 

important factor in this respect. The idea is that a few persons get interested, and they 

persuade their peers. For that reason, Reggefiber chooses small municipalities rather than 

big cities. In a big city, people are said not even to know their neighbors. Secondly, 

Reggefiber prefers areas in which adjoining areas are already equipped with an FttH 

network (Expert interview, November 2011). This is because in these areas, mouth-to-

mouth advertising is expected to have already made potential customers enthusiastic in 

the target area. A third factor is that in a target area potential customers satisfy certain 

criteria that increase the probability of being interested in FttH. Reggefiber indicates that 

typically double-income families with children are interested, rather than students and 

elderly (Expert interview, November 2011).  

 

CIF on the other hand employs a different strategy than Reggefiber. As mentioned 

before, they acquire a coax network and subsequently lease this back to the service 

provider on this network. In parallel, they deploy a fiber network alongside the coax 

network that is already present (Expert interview, October 2011). Appropriation of the 

investment is then a case for the service provider in question. At the moment, CAIW is 

the only service provider on CIF’s networks. CAIW therefore migrates their customers 

from the coax network to the FttH network to be deployed (Expert interview, November 

2011). 

 

For competitors planning to offer services over own FttH networks, other factors are 

important in deciding to enter the market. Most players indicate that they look at their 

current consumer base, and how they can service them optimally. Market players for 
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instance mention they see consumers in their current base that are already interested in 

FttH services. Wanting to provision these high-end customers is one reason to invest in 

FttH (Expert interview, October 2011). Furthermore, it is mentioned that consumers 

mostly choose their service provider on the basis of its television offer. One market 

player claims that this holds for 80% of the consumers (Expert interview, November 

2011). For that purpose, operators want to be able to offer an attractive television offer. 

Sufficient bandwidth is for the purpose of for instance high definition TV a requirement, 

and as such a reason to invest in FttH (Expert interview, November 2011). The current 

consumer base also enables "cross-selling", meaning that customers in for instance the 

mobile market can be leveraged to get them interested for FttH services (Expert 

interviews, October and November 2011). Also, offering quad-play services, adding 

mobile services to the triple play, is an important driver: one market player indicates that 

5-10% of the customers might be interested in purchasing these services. Being able to 

provision these customers is also a reason to invest in FttH. One inhibitor mentioned is 

that FttH networks are not available nation-wide, which some market players indicate to 

be a reason also to stay active on the DSL network. 

 

Market players identify several reasons to invest in FttH at just this moment. First, firms 

want to gain experience with offering FttH services (Expert interviews, October and 

November 2011). They namely want to be ready to provision their own customers at the 

moment the FttH market takes off. This could happen when the "killer app" appears. 

Second, the reputation of one's brand is an important factor (Expert interviews, October 

2011). One market player stated it as that it wanted its firm to represent an "innovative" 

brand (Expert interview, October 2011).  

 

Service development 
At the moment several market players indicate that it is hard to distinguish oneself on the 

FttH market: "the market lacks unique selling points", as one firm puts it (Expert 

interview, October 2011). Most innovative efforts are put in the development of TV 

services. One important trend is the convergence between mobile and fixed services. 

Several market players indicate to develop TV services for tablets and mobile devices 

(Expert interviews, October and November 2011). Other services developed and/or 

extended are HD TV, 3D TV, Video on Demand and “connected TV” (e.g. enabling 

consumers to watch YouTube via their television) (Expert interviews, October and 

November 2011). Another new service is a network-based digital video recorder 

(“network-DVR”), meaning that customers can store broadcastings at a server at the 

service provider. One problem associated with the development of these services, are 

connected to the TV content providers. These firms are said to have a dominant position 

regarding their content, and are trying to protect their revenues (Expert interview, 

October 2011). One market player indicates that as a result, content providers oppose 

network-PVR solutions (Expert interview, November 2011). The argument for this is that 

storing TV content at a network operator decreases the content providers' control over it. 

Besides these problems, one player indicates having trouble acquiring broadcasting rights 

at all. It indicates that since content providers already have enough customers, they are 

not inclined to offer this content to new parties, at least not under the same favorable 

conditions (Expert interview, October 2011). 
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Some small service providers indicate they are also trying to develop services other than 

the triple play offers (Expert interviews, October 2011). Examples are eMetering and 

'health at a distance'. However, the firms indicate that the coordination with third parties 

in this respect is a problematic factor (Expert interviews, October 2011). Issues that are 

discussed are amongst others about who will own the data that will be collected. Market 

players indicate that negotiations on this topic are still in progress.  

 

Government 

 

As regulator 
Regulation has come up in every interview as influencing the investment decisions of 

market players. For the large part of the regulatory regime, firms do not seem to have a 

feeling of agency, but rather take it as a given. However, several aspects are mentioned 

that could be improved. First, several firms indicate that the fact that the cable networks 

are unregulated leads to unfair competition (Expert interviews, October and November 

2011). Whereas the DSL network is regulated and strong competition is present on this 

network, the cable operators do not encounter competition over their own network. One 

unexpected way in which regulation has a negative effect on FttH rollout, is the non-

discrimination obligation, which leads to the fact that Reggefiber must market-wide 

announce where it will plan to start a demand bundling trajectory (OPTA, 2008). In these 

areas, Reggefiber indicates, cable operators consequently start an aggressive marketing 

campaign (Expert interview, November 2011). 

 

When the interviews were conducted, regulator OPTA was planning to implement a so-

called margin squeeze test on FttH between the ODF and WBA access price (OPTA, 

2010). This would mean that the difference between these prices could not be lower than 

a certain price. As a result, this would lead to a lowering of the ODF access price or an 

increase of the WBA access price. The goal of this regulation was to improve the 

business case for ODF access purchasers (Joos Francke, personal communication, 2011). 

Several market players indicated to oppose this margin squeeze test. KPN was said to 

have indicated that as a result of this new remedy, it would not decrease the ODF price 

but rather increase the WBA price (Expert interview, October 2011). The opposing 

market players indicate that this would have shut down their business case (Expert 

interviews, October 2011). For the regulatory period 2012-2014 this remedy is now 

scratched however. 

 

The DSL access prices are also an important factor regarding investment in FttH. One 

market player indicates that the margins on DSL can be used to finance fiber investments 

(Expert interview, November 2011). As a result, it opposes more lenient regulation on the 

DSL market.  

 

The fact that WBA on FttH is unregulated is another aspect of the regulatory regime that 

is often mentioned. Multiple WBA access purchasers indicated that KPN's reason to 

provide this access level is that it prefers competitors to stay at the WBA access level 

rather than on the ODF access level (Expert interviews, October 2011). KPN itself in 
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contrast indicates that it merely wants to "fill" the FttH network: the availability of more 

service providers increases the attractiveness of the FttH network as a whole, which is 

also to KPN's advantage (Expert interview, November 2011). Market players do not fear 

that KPN at a later stage will deny access at the FttH level. One market player indicates 

that once WBA contracts are established, KPN cannot simply deny this access (Expert 

interview, October 2011). Moreover, firms indicate that this would force competitors to 

purchase ODF access, something that KPN thus would prefer to prevent (Expert 

interviews, October and November 2011). 

 

As rule-maker 
The government as a rule-maker is also found to influence the investment by market 

players. The main problem are the fees asked by municipalities for network deployment. 

These fees differ per municipality. For instance, in Eindhoven these fees are among the 

three highest in the Netherlands (Expert interview, October 2011). Two fiber investors 

indicate to have encountered this problem (Expert interviews, October and November 

2011). Two strategies are employed to overcome these high fees. First, by means of 

negotiation this price can be lowered (Expert interview, October 2011). Public servants 

sometimes see these fees as a way in which budget deficits can be solved. However, 

when they are given the outlook that their municipality will get an FttH network, this 

price can often be adjusted downward (Expert interview, October 2011). Another strategy 

employed is to skip deployment in a municipality altogether when it is known that it asks 

high fees (Expert interview, November 2011). Since there are still more than enough 

areas where no FttH network is deployed, this is a possible strategy. 

 

Other factors mentioned 

  

Financing 
Financing has appeared also to be a relevant factor. In particular, several rollout plans 

have been paused or ceased altogether as a consequence of the latest financial crisis, 

making that investors are more careful with investing their funds (Expert interviews, 

October 2011). For that reason, market players indicate to manage this carefully. KPN for 

instance indicates that one of the goals of the joint venture Reggefiber was to attract an 

external funder in the form of Reggeborgh (Expert interview, November 2011). Other 

fiber investors indicate that Reggefiber’s availability of funding gives them an advantage 

over other investors (Expert interview, October 2011).  

 

Digging capacity 

Firms indicate that the digging capacity of contractors in the Netherlands used to be a 

problem in the early days of FttH rollout (Expert interview, October 2011). However, 

market players indicate that contractors are currently well able to answer the demand for 

FttH deployment (Expert interviews, October and November 2011).  

 

Conclusion 

The market players interviewed have indicated several aspects that influenced their 

investment in FttH. With respect to technological choices, P2P networks have appeared 

to be the standard in the Netherlands. First-mover Reggefiber chose for this type because 
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of its capacity, and other market players have followed this decision. The choice of in 

which area to deploy FttH networks currently depends on the deployment costs, as well 

as the social cohesion in that area. On both aspects, smaller municipalities are preferred. 

Moreover, target areas adjoining to already connected areas are preferred, both for their 

lower deployment costs as well as the prior enthusing of inhabitants. 

 

The market demand is also found to be an important aspect. One reason for investment is 

to service the current consumer base of market players. They see that their high-end 

customers are interested in FttH services. Besides this, market players indicate that they 

want to gain experience and reputation on the FttH market, in the case that the so-called 

“killer app” presents itself. Moreover, television services are said to be of high important. 

Most effort with respect to service development is directed to these services on television, 

developing for instance Video on Demand and network-PVR. Content providers in that 

respect are a problematic factor. Other service development is still in its infancy and is 

mostly conducted by smaller market players. 

 

The government also plays an important role. As a regulator, several regulatory remedies 

are imposed that influence the business case of the market players. Some market players 

indicate to oppose the fact that the cable is unregulated, as well as the non-discrimination 

obligation. Other market players indicate not to support a margin squeeze test between 

the ODF and WBA access price on FttH. The fact that WBA is not regulated is not seen 

as a problem by market players.  

 

As a rule-maker, the government imposes fees for the deployment of FttH networks, and 

these costs can be a substantial problem for FttH rollout. Some municipalities ask 

relatively high fees, and are as a result less attractive for investors. Since there are still 

many municipalities not connected, this is not yet seen as a problem. Other factors 

mentioned by market players to be important are the financing and the digging capacity. 

Whereas the digging capacity used to be somewhat problematic, nowadays contractors 

are said to be able to cope with the demand of deployment plans. Financing has hampered 

the rollout since the economic crisis, and is seen by a crucial factor by all market players.  
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Chapter 7 – Summary and discussion 
 

In the previous two chapters, the current market situation and the considerations of 

market players in their FttH investment plans are described. In this chapter, these findings 

will be connected to the literature review described in chapter 2. As an aid for this 

analysis, five hypotheses were formulated to connect these two parts. The following 

hypothesis were identified and subsequently tested: 

 

H1: Regarding the choice for network technology, market players want to reduce risk and 

choose the cheapest solution 

H2: By means of new service development, market players will try to increase the 

demand for FttH services 

H3: In absence of access regulation, the dominant player denies access by competitors to 

its network 

H4: The government as a rule-maker can stimulate FttH investment by means of 

favorable regulation 

H5: Before investing in FttH, market players try to (1) reduce uncertainty, (2) acquire a 

customer base and reputation and (3) acquire experience in the market 

 

The following section will present the analysis of the hypotheses that were tested. 

 

First, it was expected that regarding the choice for network technology, market players 

want to reduce risk and choose the cheapest solution. The costs of the investment are 

mainly determined by the choice for the network technology, comprised by the 

deployment costs, the costs for customer migration and service provisioning and the 

operational costs. As a consequence, which technology will be chosen was expected to be 

important. Firms as a result typically would want to choose the cheapest solution. 

Moreover, choosing the wrong technology could incur high extra costs. For that reason, it 

was expected that firms would decrease this risk, for instance by choosing standardized 

technology. 

 

This research found that firms do not necessarily choose the cheapest solution, but the 

reduction of risk is indeed important. Market players acknowledge that the price of the 

technology choice plays a role. However, the capacity of the network appears to weigh up 

against this effect. As a result, the largest market player Reggefiber is deploying the more 

expensive but higher capacity P2P networks. The reduction of risk also is indicated to be 

relevant. Alternative fiber investors indicate that they follow the choice of the market 

leader, since diverging from this choice is a risk they do not want to take.  

 

Second, it was thought that by means of new service development, market players will try 

to increase the demand for FttH services. At the moment, the average advertised 

bandwidth in the Netherlands is 50 Mbps, and expecting to rise steadily. The maximum 

advertised bandwidth for FttH in the Netherlands currently is 500 Mbps, both upload and 

download. However, the demand for these kinds of bandwidth is still limited. The 

development of new services would be able to increase this demand. Especially the high 

upload speeds facilitates services for which consumers need to share own content, for 
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instance video. In that way, for instance learning, business and health ‘at a distance’ 

could be made possible. Market players could take an active role regarding the 

development of such services, to increase the demand for bandwidth and as a result the 

demand for FttH.  

 

All interviewed market players indeed indicate to be working on the development of 

services. This however appears to be mainly with respect to television services. Examples 

are HD TV, 3D TV, Video on Demand, and network-PVR. Moreover, television services 

for mobile devices like tablets and cellphones are under development. Other services are 

not said to be developed, at least not by large market players. Small players indicate to be 

working on other services like eMetering and 'health at a distance', but this is still in an 

early stage. Market players furthermore indicate that triple plays and even quad plays are 

becoming more important. One market player indicates that 5-10% of the consumer is 

interested in quad plays, whereas triple plays are more standard. In that respect, market 

players indicate that approximately 80% of the consumers switch provider on the basis of 

its television offer. 

 

The third expectation was that in absence of access regulation, the dominant player 

denied access by competitors to its network. As a regulator, the government through 

OPTA can impose regulation on a dominant market player. Typically, the type of 

regulation imposed in the Netherlands is by means of access regulation. Competitors are 

in that case able to purchase access to the network, and offer service over it. It was 

hypothesized that in the absence of access regulation, the dominant player denies access 

to its network. On the Dutch FttH market, the network is only partly regulated by OPTA. 

The ODF access level is regulated, and even indicated how this regulation will be 

implemented for approximately the coming twenty years. However, the WBA access 

level is unregulated. 

 

Although WBA access is unregulated, dominant player KPN is nonetheless offering 

access to competitors over this network, thus negating the hypothesis. KPN indicates they 

do this because they want to “fill” the network with as much service providers as 

possible, since this increases the attractiveness of the FttH network as a whole. 

Competitors indicate that one of the motives for KPN might also be that they want to 

prevent market players from entering the market on the ODF access level. By offering 

access at the WBA level at the moment, purchasing ODF access is less interesting for 

competitors. 

 

Fourth, it was expected that the government as a rule-maker can stimulate FttH 

investment by means of favorable regulation. The government determines several 

boundary conditions for FttH deployment. First, by means of the imposing of several fees 

for deployment, it can directly influence the deployment costs. Moreover, they hand out 

construction permits and as such influence deployment as well. 

 

This research has found that especially regarding fees, the government can have a 

negative effect on FttH rollout. In some municipalities, fees for deployment comprise a 

significant part of the total investment. Firms indicate that the reason for these high costs 
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is that municipalities want to solve budget deficits with the help of these fees. Although 

market players have indicated situations where by means of negotiation the height of fees 

could be brought back, these kinds of regulation can hamper FttH rollout significantly.  

 

Finally, expected was that before investing in FttH, market players will try to (1) reduce 

uncertainty, (2) acquire a customer base and reputation and (3) acquire experience in the 

market. The Ladder of Investment theory states that service-based entry can be a stepping 

stone for facilities-based entry on the broadband market. Three advantages of this 

strategy were identified. By service-based entry, market player can 1) reduce uncertainty, 

2) acquire a consumer base and reputation, and 3) acquire experience in the market.  

 

Market players indeed confirm to follow such a strategy. Even for current DSL players, 

which are familiar with the broadband market, and therefore already have a costumer 

base as well as a reputation, firms indeed mention to search for these three aspects before 

investing in FttH. It is mentioned that for that reason, firms also want to engage in 

service-based entry before investing in FttH facilities, thus properly climbing the ladder 

of investment.  

 

Conclusion 

This research found evidence for some of the hypotheses posed in this thesis. Regarding 

the choice of network technology, market players indeed indicated to try to reduce the 

risk of this choice. They typically do this by means of following other market players. 

One FttH investor indicates that although as an entrepreneur one would act different than 

the market, but as an investor the opposite holds. Firms however did not look for the 

cheapest solution. Rather, network capacity appeared to be more important, because 

market players want to have the most “future-proof” network. 

 

Regarding new broadband services, market players indicate to indeed developing this. 

Most service development occurs however regarding television services. Typical 

innovations are Video on Demand, HD TV and 3D TV. Furthermore, services under 

development are network-DVR and connected TV. Operators indicate to run into some 

problems with TV content providers, but these problems are said to be possible to 

overcome. Other services that dedicatedly use an FttH network are only under 

development limitedly, and if so only by small market players. Over the top services are 

expected to drive the demand for FttH services. Another trend is the convergence of 

services. Triple play services are becoming more and more important. Also, quadruple 

play services are expected to become important, combining mobile services with triple 

plays.  

 

It was furthermore expected that since WBA access is not regulated by OPTA, dominant 

player KPN might deny access to its network. In contrast with this however, it was found 

the dominant player KPN offers WBA access to competitors. Several motives for this are 

given. KPN indicates it welcomes every competitor to increase the attractiveness of the 

network as a whole, whereas competitors indicate it might be because to want to 

discourage competitors from purchasing access to the ODF level. At the moment, several 

market players indeed purchase WBA access from KPN, and indicate not to fear to be 
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denied access in the future. 

 

It was also found that regulation by local governments at times is hampering FttH rollout. 

By asking high fees, these expenses can have a significant impact on the rollout costs, 

and as a result diminish the investment by market players. One FttH investor indicates 

that the deployment fees incur a significant debit, and as such has hampered its rollout. 

Reggefiber at the moment avoids municipalities where it knows that high fees are asked, 

but the more municipalities are connected, the less choice Reggefiber has for that 

purpose. The question is thus how Reggefiber’s strategy will develop in this respect. 

Other fiber investors try to negotiate with municipalities about these fees, and report to be 

relatively successful in this respect. 

 

Regarding the investment of competitors, letting them ‘climb’ the ladder of investment is 

seen as the way to go by the regulator. Market players indeed indicate to want to follow 

this strategy. Gaining a consumer base and reputation, resolving uncertainty regarding for 

instance market demand and gaining experience in the market are explicitly mentioned by 

market players by themselves. As such, service-based entry indeed is seen as a useful step 

prior to possible facilities-based entry. 
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Chapter 8 – Conclusions and recommendations 
 

The research described in this thesis report has tried to answer which factors influence 

private investment in FttH in the Dutch broadband market. In this chapter, the 

conclusions of this research will be presented, as well as the limitations and directions for 

further research. 

 

A literature identified multiple potentially relevant factors that influence the private 

investment in FttH. First of all, the literature that followed the neoclassical economic 

tradition gave the distinction between cost-based and revenue-based factors. The costs 

appeared to be mainly influenced by techno-economical factors, such as the deployment 

costs, the cost for customer migration and service provisioning and the operational costs. 

The choice for the network configuration and network topology, but also the equipment 

costs and whether the technology is standardized are factors of influence. The market 

demand defined the revenue-side of the investment. Behavior of competitors, service 

development and user characteristics appeared to determine this demand. One motivation 

for deciding to invest was found to be that the “competitor has it, so I must have it too”.  

 

Service development was found to drive the demand for FttH as well. Internet, telephony 

and television services are at the moment the most important services offered, and one 

trend is that these firms are purchased more and more together in the form of ‘triple play’ 

offers. Besides these three services, a multitude of other services are possible to offer 

over the network, most of which are so-called Over the Top services, such as YouTube 

and Skype. FttH connections can facilitate the use of services that make use of high 

bandwidths, in particular the relatively high upload bandwidths. Oft-mentioned examples 

in that respect are eBusiness, eHealth and eLearning services. Take-off of such services 

would increase the FttH demand. 

 

The second type of literature introduced the importance of the structure of the firm 

besides the Ladder of Investment theory. It presented a layer model that structured the 

type of activities a firm engages in. Firms can typically be vertically specialized or 

vertically integrated. Vertical specialization can lead to high short-term performance 

since firms can focus their research efforts on only one layer. However, vertical 

integration has the benefit that an integrated operator can take advantage of the 

interdependencies between the infrastructure and the service domain, resulting in superior 

product performance. To become successfully active in a layer, a firm should develop 

relevant capabilities. Especially regarding facilities-based entry, this appears to be an 

important factor. To acquire these capabilities gradually, the Ladder of Investment theory 

proposes that service-based entry prior to facilities-based entry could be a helpful 

strategy. Climbing the Ladder of Investment theory is sad to have three advantages: 

entrants can build a customer base and reputation, resolve uncertainty in market 

conditions and gain experience in the market.  

 

Thirdly, the literature review elaborated on the role of the government on investment in 

FttH. Two types of influence were identified, first as a regulator and second as a policy-

maker.  As a regulator, the government tries to facilitate competition by means of the 
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mandating of access. This on the other hand decreases a firm’s incentive to invest, and as 

such a golden mean has to be found between the two policy goals. Several special 

measures have been proposed to account for the investment risk. One typical option is to 

grant investors a risk premium on the regulated access price. Another possibly helpful 

strategy is to offer long-term commitment to certain regulation, thereby reducing the 

asymmetric investment risk. As a rule-maker, the government can influence the situation 

as a user, a rule-maker, investor and owner. However, only for so-called grey areas 

financial aid is allowed by the European Commission. Alternatively, the government can 

influence investment in the role of rule-maker. This might have significant effects on the 

rollout costs. 

 

This research followed up by proposing a conceptual framework to analyze the 

investment in FttH. This framework was based on the literature review, and identified 

techno-economical factors, the firm characteristics and the governmental factors as 

important input variable. Five hypotheses were formulated to guide the research. 

 

The research was conducted by means of an explanatory case study. This was a suitable 

way of answering the research question, since the topic of research is a contemporary 

phenomenon within a real-life context, where the researcher has little control over events. 

Data was collected by means of interviews with relevant market players. Fifteen 

interviews were conducted with thirteen firms. These firms represented a stratified 

sample, firms differing on type of layer operations, size and network technology used. 

Interviewees typically were working as manager or regulatory officer. The interviews 

were semi-structured. Interview data was combined with data from the public domain. 

 

The data analysis provided several insights. This research has focused mainly on network 

operator Reggefiber and dominant service provider KPN. Reggefiber has by far the 

largest share of the FttH connections at the moment (94%) and rollout plans continue at 

approximately 200,000 per year. In this pace, it will connect over 20% of the Netherlands 

by 2013. KPN is the largest service provider, with 25% of the subscribers. 

 

Broadband competition then only comes from DSL providers and cable operators. Cable 

has the most future-proof technology, at the moment being able to provide 120 Mbps 

after the implementation of the latest industry standard DOCSIS 3.0. Moreover, the coax 

networks are already for a large part made of fiber. Only the last mile is still a coaxial 

cable. The cable operators indicate to consider deploying a fiber access network when 

there is sufficient demand for it.  

 

The DSL providers are in a tougher position. The network is behind the other two 

networks and is expected to only play a marginal role in the future. KPN has already 

indicated to phase out MDF locations in favor of network nodes to deploy VDSL 

technology. Since KPN now announced not to keep these MDF locations open longer 

than three years, DSL ULL purchasers indicate they cannot roll out to any new MDF 

locations. The reason for this is that they indicate the appropriation of this investment 

takes five years minimum. 
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As a result, investment in FttH can be expected from the current FttH players, as well as 

the legacy network operators, and most importantly the DSL players. Regarding this 

investment, several strategies are employed. The investment is mostly a calculation of the 

costs versus the expected benefits. This research found that this does not necessarily 

mean that the lowest investment cost is sought. Rather, network capacity is an important 

factor. Moreover, although cities have a higher household density, the costs for deploying 

are often also higher because of high-rise building, little space for network nodes and 

limited trenching ability. The fact that cities are less attractive for rollout also has to do 

with the revenue-side of the investment. The largest FttH investor Reggefiber does not to 

just build the network and hope that the customers will come. Rather, they engage in 

demand bundling trajectories, first enthusing potential customers and only deploying a 

network when a minimal subscription is reached. Reggefiber found this strategy 

especially to work in rural areas, where social cohesion is high in contrast to the city 

inhabitants. 

 

Regarding the rollout plans, also involved is the government as a rule-maker. As a local 

government, the government determines the boundary conditions for FttH deployment. 

By asking fees for deployment, as well as by making the administration a tedious process, 

they can hamper the investment of FttH decisions. This is also what some market players 

have indicated to happen.  

 

Increasing the bandwidth demand by means of service development also has the potential 

of increasing the revenues of the investment decision. A high bandwidth demand could 

render demand bundling trajectories redundant, since in that case subscribers will come 

by themselves as well. However, service development by market players is not very 

revolutionary. Innovation comes mostly in the form of incremental increase of the TV 

and internet offer. Although TV services under development have melodious names like 

High Definition TV, 3D TV, network-PVR and mobile TV, these services are not 

expected to become the “killer app”. The expectation of some market players is that quad 

plays are becoming a selling point, combining mobile services with triple plays. 

However, the customers interested in this are expected to only represent a small market 

share, the same market players indicate. 

 

On the FttH network, currently only ODF access is regulated, while WBA access is 

voluntarily facilitated by KPN. Given that the FttH network might tend to a natural 

monopoly, KPN could be expected to deny access to competitors at the WBA level at 

some point. This could potentially lead to the closure of competition, if market players do 

not enter at the ODF level at that point. Market players at the moment do not indicate to 

expect this entry denial to happen, since KPN prefers competitors at the WBA level 

rather than the ODF level. Moreover, one of KPN’s motives to offer WBA access is to 

attract multiple service providers on its network, which increases the attractiveness of this 

network as a whole. 

 

Competition on the ODF level is however the goal of the current regulation, as OPTA has 

formulated. For that to happen, firms should be able to enter this market. One strategy of 

doing this is by means of the Ladder of Investment, first engaging in service-based 
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(WBA) entry. According to the literature, this would provide firms with an initial 

customer base and reputation, let them acquire experience in the market and reduce 

uncertainty regarding market conditions. This is indeed acknowledges by firms interested 

in ODF entry. Service-based entry is the first step to competition on the ODF level, and 

the fact that KPN offers this at the moment gives a positive foresight regarding 

competition on the FttH network. 

 

Limitations and further research 

This research has brought up some valuable insights in the way investment in FttH in the 

Netherlands will come about in the coming period. There are also some limitations to this 

research that should be noted. Fifteen interviews with thirteen market players active in 

the Dutch broadband market were conducted. In the selection of this sample, the 

researcher has tried to interview the most relevant players in the market. These players 

were selected on basis of their present role on the broadband market. Since the FttH 

market is still in development, there are most likely market players that are trying to enter 

the market, but see too high barriers that they will never take this step. The views of these 

potential entrants have not been heard in this research. 

 

Collecting data by means of interviews is also subject to several limitations. First, 

interviewees might have problems to recall information correctly. Furthermore, there 

exists the threat of reflexivity, meaning that interviewees are likely to give back 

information the interviewer would want to hear. Although this effect is minimized by 

means of asking open questions, the lens of the interviewer might still have influenced 

the interview. Another problem is that since the questions asked are about firm strategies 

that often contains confidential information, the interviewees might not have given full 

disclosure about their motives.  

 

Another limitation is that the information provided by interviewees might be biased. 

Since the interviewees predominantly worked for the regulatory affairs department of 

their company, it is plausible that the interviewees mainly elaborated on the topics they 

had expertise in. For that reason, for instance the techno-economical aspect might be 

underexposed. A final limitation is that this research is conducted at only one period in 

time. For example, interviewees have reported on service development, and when 

discussing this many types of services were mentioned. It would be interesting to see 

which of these services outgrow the development phase and will actually be introduced in 

practice. 

 

The shortcomings of this research provide clear directions for further research. To 

overcome the time effect, the research could be repeated in the future. This way, it can be 

seen which of the factors indeed appeared problematic. Furthermore, the validity of the 

research can be increased by conducting interviews with more companies and 

interviewing employees in more diversified functions.  

 

A final interesting research topic might be to what extent these results can be generalized 

to other countries. Are the factors that are identified in this research to play an important 

role in the Netherlands, also deemed important in other countries? To what extent is the 



 61 

Dutch market situation with three competing networks defining the strategies of market 

players, and what other factors result from this?  

 

Recommendations 

The results of this research imply several recommendations for the involved actors. This 

section identifies recommendations for regulator OPTA, for local municipalities and 

market players.  

 

As mentioned, OPTA has imposed regulation on Reggefiber by means of unbundled 

access at the ODF level. This regulation runs on the one hand the risk that it is too 

stringent and investment does not come about, and on the other hand that it is too lenient 

and competitive entry is not facilitated. Upon imposing regulation for the first time in 

2008, OPTA has tried to reduce the investment risk by imposing multi-year regulation. In 

this way, the regulatory regime is established for a longer period of time, in particular for 

the coming twenty to thirty years. On the other hand, WBA access is not regulated, 

although OPTA can decide to impose regulation on this level at a later moment still. 

 

At the moment, the regulation by OPTA does not seem to pose any problems. The 

regulated firm Reggefiber is steadily rolling out FttH networks. Moreover, the firm 

together with KPN offers both WBA and unbundled ODF access, of which WBA is thus 

voluntarily. Multiple players have indeed entered the market by purchasing WBA access.  

 

As mentioned, only ODF access is currently regulated by OPTA, whereas WBA access is 

voluntarily offered by KPN. KPN can thus at any time choose to deny competitors access 

on WBA level. At that point competitors have to make the decision whether to “climb the 

ladder of investment” or exit the market altogether. Market players however must at that 

point be willing to take this step. OPTA should keep an eye on whether this step is more 

attractive than exiting the market. For that purpose, imposing a margin squeeze test on 

the WBA level might be a useful regulatory measure. OPTA should keep in mind that 

this potentially threatens the business case of WBA purchasers, and thus the imposing of 

this measure should be well timed. This research shows that one possible condition for 

this is that WBA purchasers have acquire a consumer base and reputation, gained 

experience in the market and resolved uncertainty about for instance the market demand. 

  

Local governments are found to have a significant impact on the rollout costs. Fees asked 

for deployment are indicated to be used to solve budget deficits, and as a result have a 

detrimental effect on FttH deployment. Moreover, space deficiency is a potential problem 

for the installment of crucial network nodes. Should local governments want to increase 

the rollout of FttH, they are advised to be more facilitating in both the financial aspect, as 

well as regarding deployment regulation. 

 

Market players are either active on FttH or following its developments closely. The two 

largest investors Reggefiber and CIF seem to have found a business model that works, 

steadily connecting approximately 200,000 respectively 50,000 households a year. 

Although the market demand for FttH services is only limited, these firms have both 

found a strategy that facilitates their business case. For Reggefiber, demand bundling 
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trajectories guarantee an initial consumer subscription. CIF’s strategy is to purchase a 

coax network, lease this network to a service operator and deploy a fiber network 

alongside it. The service provider can subsequently migrate its customers to the FttH 

network, ensuring them of a higher bandwidth speed.  

 

Current DSL players should decide on their strategy. Although the services over the DSL 

networks currently still suffice for customers, the network is expected to play a marginal 

role in the near future. If DSL players want to engage in facilities-based entry, which is 

most desirable from a competitive point of view, it is important how this entry comes 

about. Engaging in service-based entry first seems to be an appropriate strategy, 

purchasing WBA access prior. Several players indeed purchase WBA access at the 

moment. When the step to unbundled ODF access is taken, is a more important question. 

No large players have entered this level of access yet. Although acquiring experience in 

the market, gaining a consumer base and reputation and resolving uncertainty are found 

to be important factors, the step to ODF access must still be attractive.  

 

Cable operators are in a more comfortable position. Their recent network upgrade to the 

latest industry standard has improved their bandwidth to 120 Mbps, which is more than 

enough for the average consumer at the moment. However, they should keep a close eye 

on the market demand. In the case that cable operators cannot answer this demand, they 

should be ready to install fiber in the last mile of their network as well. 

  

Service providers are trying to develop services that make use of the increase bandwidth 

of FttH networks. However, this development is only limited at the moment. Market 

players are recommended to engage in service development that makes use of the unique 

characteristics of FttH, in particular the symmetrical bandwidth. This enables services 

like eHealth, eLearning and eBusiness on a broad level. Another development is the 

convergence of service demand. Triple plays are already becoming more and more 

popular. Quadruple plays, adding mobile services to the triple play, is also expected to 

attract consumers. Being able to provision these services might also become a 

competitive advantage, and firms should be looking for the opportunity to be able to offer 

these quadruple plays. 

 

In conclusion, we can state that FttH investment comes about slowly but steadily. The 

market is relatively young, and still encounters high competitive pressure from the DSL 

and cable network operators and service providers. The market demand is not so high that 

FttH services are a must, but already high-end customers are interested in this offer and 

the expectation is that the market demand will continually increase. Service development 

mainly occurs in the form of television services, at least by the current network operators. 

Other services are mainly over the top, although the high upload bandwidth is still of 

limited use. This might however be expected to rise under the influence of services like 

eHealth, eBusiness and eLearning. For now, we can conclude that the customer is the big 

winner: choice proliferates, and the network developments will guarantee sufficient 

bandwidth for years to come. 
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Appendix A: List of interviews 
 

Company Function 

Concepts ICT General manager 

Edutel Regulatory affairs 

KPN Business analyst 

KPN Regulatory officer 

Iphion General manager 

Vodafone Regulation and strategy 

CAIW Public and regulatory affairs 

CIF General manager 

NEM 

Eindhoven Director 

SO Rotterdam Project manager 

Reggefiber General Counsel 

T-Mobile Regulatory affairs 

T-Mobile Product manager 

Tele2 Regulatory affairs 

Ziggo Regional Director 
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Appendix B: Questionnaire 
 

1. Wat is uw functie? 

2. Hoe lang bent u al werkzaam bij dit bedrijf? 

3. Hoe lang bent u al werkzaam in de deze branche? 

 

4. Hoe ziet jullie productportfolio eruit? 

5. Welke diensten bieden jullie op het moment aan? 

6. Hoe zijn deze producten tot stand gekomen? 

7. Op wat voor soort netwerken zijn jullie actief (koper en/of glas) 

8. Hoe zijn jullie nog meer actief op de telecommarkt? 

9. Wat ziet u als de  sterke punten van uw bedrijf? 

10. Wat ziet u als de zwakke punten van uw bedrijf? 

11. Hoe verhoudt jullie productportfolio zich tot de rest van de markt? (alternatieve 

formulering: wat maakt jullie aanbod interessant?) 

12. Wat is jullie investeringshorizon? 

 

13. Heeft de regulering van OPTA impact op jullie bedrijf? 

14. Zo ja, hoe beïnvloedt regulering jullie dan?  

15. Wat vindt u van het feit dat WBA op glas niet gereguleerd is? 

16. Wat vindt u van het feit dat, en de manier waarop ODF-toegang gereguleerd is op 

glas? 

17. Wat vindt u van de regulering van DSL? 

18. Wat vindt u van de regulering van kabel? 

 

19. Welke invloed heeft het feit dat het netwerk door iemand anders beheerd wordt? 

20. Hoe was de procedure om toegang tot het netwerk te krijgen? 

21. Verwacht u daar in de toekomst meer moeite mee te hebben? 

22. Welke invloed heeft dat nu op jullie strategie? 

 

23. Zijn jullie bezig nieuwe internetdiensten te ontwikkelen? 

24. Zijn jullie bezig nieuwe TV-diensten te ontwikkelen? 

25. Zijn jullie bezig andersoortige diensten te ontwikkelen? 

26. Welke factoren spelen een rol bij de beslissing om nieuwe diensten te 

ontwikkelen? 

27. In hoeverre speelt jullie R&D-budget bij deze beslissing een rol? 

28. In hoeverre speelt de concurrentie hierbij een rol? Denk bijv. aan de mogelijkheid 

een first-mover advantage te krijgen. 

29. In hoeverre spelen ‘content providers’, zoals voor tv de tv-zenders, daarbij een 

rol? 

30. Tegen wat voor problemen lopen jullie bij deze beslissing nog meer aan? 

 

31. Zijn jullie van plan te investeren in glas? 

 

32. Zijn jullie van plan over te stappen op WBA-toegang op glasvezel? 

33. Welke factoren spelen een rol bij deze beslissing? 
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34. In hoeverre speelt de huidige regulering bij deze beslissing een rol? 

35. In hoeverre speelt overheidsbeleid bij deze beslissing een rol? 

36. In hoeverre spelen constructiemogelijkheden bij deze beslissing een rol? 

37. In hoeverre speelt de concurrentie bij deze beslissing een rol? 

 

38. Zijn jullie van plan over te stappen op ODF-afname van glasvezel? 

39. Welke factoren spelen een rol bij deze beslissing? 

40. In hoeverre speelt de huidige regulering bij deze beslissing een rol? 

41. In hoeverre speelt overheidsbeleid bij deze beslissing een rol? 

42. In hoeverre spelen constructiemogelijkheden bij deze beslissing een rol? 

43. In hoeverre speelt de concurrentie bij deze beslissing een rol? 

 

44. Zijn jullie van plan een volledig glasnetwerk uit te rollen? 

45. Welke technologie willen jullie gebruiken? 

46. Welke factoren spelen een rol bij de beslissing om een netwerk uit te rollen? 

47. In hoeverre speelt de huidige regulering bij deze beslissing een rol? 

48. In hoeverre speelt overheidsbeleid bij deze beslissing een rol? 

49. In hoeverre spelen constructiemogelijkheden bij deze beslissing een rol? 

50. In hoeverre speelt de concurrentie bij deze beslissing een rol? 

 

51. Wat maakt jullie geschikter dan andere bedrijven om deze investering te doen? 

52. Hoe denkt u dat de vraag naar breedband zich zal ontwikkelen? 

53. Hoe denkt u dat het dienstenaanbod van de markt zich zal ontwikkelen? 

54. Denkt u dat er consolidatie van de markt optreedt of juist het tegenovergestelde? 

55. Hoe zou de regulering van OPTA er in de toekomst uit moeten zien? 

56. Hoe denkt u dat in het licht van deze ontwikkelingen uw eigen dienstenaanbod 

zich zal ontwikkelen?  

57. Hoe denkt u dat andere bedrijven op de markt zullen reageren op toekomstige 

ontwikkelingen? 

58. Zien jullie voor de komende tien jaar een business model?  

 

a) Het kabelnetwerk zal over 20 jaar waardeloos zijn geworden 

b) Mobiel internet zal over 10 jaar in staat zijn om de concurrentie met vaste 

infrastructuur aan te gaan.  

c) Regulering van OPTA zal altijd nodig blijven 

d) Er zal altijd een altijd stijgende vraag naar bandbreedte zijn 
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Appendix C: Glossary 
 

ADSL    Asymmetrical DSL  

BEREC  Body of European Regulators for Electronic Communication 

DSL     Digital Subscriber Line 

DVR   Digital video recorder 

EC     European Commission 

ERG   European Regulators Group 

EU   European Union 

FttH     Fiber to the Home 

Gbps   Gigabits per second  

HDTV      High Definition Television  

IP     Internet Protocol  

IPTV      Internet Protocol Television  

ISP     Internet Service Provider  

Kbps   Kilobits per second 

LLU   Local loop unbundling 

Mbps     Megabits per second 

MDF   Main distribution frame 

NGA Network  Next Generation Access network 

NGN  Next Generation Network  

NMa   Nederlandse Mededingingsautoriteit  

NRA   National regulatory authority 

ODF   Optical distribution frame 

OPTA    Onafhankelijke Post en Telecommunicatie Autoriteit  

OTT   Over the top 

P2P   Point-to-point (network) 

PON   Passive optical network 

PVR     Personal Video Recorder  

QoS       Quality of Service  

RoR   Rate of return 

RSP   Retail service provider 

SCP   Structure-conduct-performance 

ULL  Unbundeld Local Loop 

VDSL    Very High Data Rate DSL  

VoD     Video On Demand  

VoIP     Voice over Internet Protocol  

WBA   Wholesale bitstream access 

 


	Chapter index
	Abstract
	Acknowledgements
	1 – Introduction
	2 –Incentives for private investment in FttH – A literature review
	3 – Conceptual framework
	4 – Research methodology
	5 – Current situation on the Dutch broadband market
	6 – Case study analysis
	7 – Summary and discussion
	8 – Conclusions and recommendations
	Bibliography
	Appendix A
	Appendix B
	Appendix C



