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Executive Summary 

Aqualectra is the electric utility company on the island of Curaçao N.A. Aqualectra has a large 

potential of excess data transmission capacity, which might be put available for other 

commercial use. Aqualectra could diversify into the fixed telecommunication market by using 

this excess capacity.  

 

The purpose of this research was to give more insight on the topic of diversification of utilities 

at Aqualectra. Therefore the following problem statement played a central role throughout this 

research:  To what extent does the use of the excess data transmission capacity represent a 

profitable and sustainable diversification strategy for Aqualectra?  

 

In order to analyse the research problem, an exploratory case study was used. First it was 

necessary to explore and identify theories and trends on diversification of utility companies. 

These trends and theories where then put into perspective of utility companies such as 

Aqualectra.  Secondly a framework was developed to support the diversification decision-

making process for utility companies operating in Caribbean economies. This was 

accomplished by taking into account the insights gathered in previous steps. Finally the 

question whether the use of the excess data transmission capacity of Aqualectra is profitable 

and sustainable, was answered by applying the diversification decision framework developed.  

 

Literature study on the topic of diversification of utility companies showed that the RBV is the 

most commonly accepted theory explaining the rationality behind diversification. Central in the 

RBV is the stock of strategic assets a firm requires to obtain a sustainable competitive 

advantage.  

 

There have been a number of frameworks developed over the tears that describe the process 

of firms when engaging in diversification activities. However concerning the specifics of 

diversification of utility companies, this literature has so far been limited. By looking at 

relevant literature and analysing the specific case of Aqualectra I developed a framework that 

can be used by utility companies in their diversification decision-making process. From my 

point of view such a framework can be of much help as it might facilitate the decision making 

process of utility companies in when engaging in diversification activities.  

 

The use of the excess capacity of Aqualectra was analysed, according to the different steps 

and methods of the developed framework. Based on this analysis one can the following: 

Diversification at Aqualectra was analysed using the developed framework. Based on the 

results of this analysis the following was concluded: 
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- Diversification of Aqualectra specifically and electric utility companies in general into 

the telecommunication market can be considered as a related diversification because 

of the  (technical) overlap that exists between the two sectors. 

- Diversification fits Vision, Mission and Objectives of Aqualectra.  

- International trends (EU, US and Caribbean) are that more utilities are engaging in 

diversification activities using especially power line communication technology. 

- The excess data transmission capacity of Aqualectra can be used to set up a public 

fixed telecommunication infrastructure that spreads of the whole Island.  

- Aqualectra does not posses sufficient strategic assets to obtain a sustainable 

competitive advantage in the fixed telecommunication infrastructure market.  

- In order for the diversification strategy of Aqualectra to be sustainable, strategic 

assets should be accumulated. This can be done by forming e.g. strategic alliances. 

- The use of the excess capacity of Aqualectra is profitable only within the future 

regulatory framework.  

- Depending on their risk appetite, Aqualectra can choose form the Landlord, 

Wholesale or Service Provider scenario The Service Provider option has the highest 

Net Present Value (NPV) but also the highest risk where the Wholesale option has a 

high NPV but also a medium risk and the Landlord option has the lowest NPV but 

also the lowest risk. 

- Diversification of utilities at Aqualectra will have a positive social and economic 

impact for the Society, Curaçao and Aqualectra. 

 

Based on the results of the study the following direction for further research on the topic of 

diversification of utilities into the telecommunication market was given: 

- Further research is required on the success and sustainability of (electric) utility 

companies diversifying into the telecommunication market. Specific criteria’s for 

success of diversifying utility companies should be determined. 

- From the specific viewpoint of strategic management further research should 

determine whether other electric utility companies with the intention to diversify could 

use the developed framework also. 

 

Finally it was recommended that Aqualectra should: 

- Diversify in short term is they do not miss the boat. 

- Define phases to realization and use the Smart Build Approach. 

- Define Quality of Service (QoS). 

- Take some environmental considerations when setting up the infrastructure such as 

theft, fire and weatherproof.  

- Consider redundancy when setting up the infrastructure. 

- Keep in mind that for diversification to have success there must be open access. 

- Deal with challenges of one infrastructure two services. 
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1.  Introduction 

1.1 Background of this Research 

Aqualectra is the utility company, responsible for water and electricity production and 

distribution, on the island of Curaçao Netherlands Antilles1. To supply the total population of 

150.000 inhabitants with utilities, they have an extensive infrastructure spread over the island 

with over 60.000 connections for water and about 64.000 connections for electricity. Most of 

the infrastructure when laid is a combination of electrical cables, waterlines, communication 

cables and conduits for current and future use. Aqualectra has the right of way for these 

trenches. Basically this means that the company has a large potential of excess data 

transmission capacity, which might be put available for other commercial use. This excess 

capacity could for instance be used for provision of telecommunication services. Aqualectra 

could engage into a different activity than its core business, which is the production and 

distribution of water and electricity. This is also called diversification of utilities. 

1.2 Problem Statement, Hypotheses and Terminology 

1.2.1 Problem Statement 

Over the years a lot have been published on diversification of utilities in the United States 

(US) and the European Union (EU). However, little has been published about diversification of 

utilities in Caribbean economies where other factors like for instance the smallness of the 

economy can play a major role. This means that there is little to no literature available to 

support utility companies such as Aqualectra in their diversification decision-making process. 

 

The purpose of this research is to give more insight on the topic of diversification of utilities at 

Aqualectra. Therefore the following problem statement plays a central role throughout this 

research:   

 

To what extent does the use of the excess data transmission capacity represent a profitable 

and sustainable diversification strategy for Aqualectra?  

 
                                                      
1 Curaçao is the largest island of the Netherlands Antilles. Curaçao is located in the southwestern Caribbean, at 

'altitude 12' north and longitude 68' west. The island is 70 km (44 miles) north of South America. Curaçao has 

150,000 inhabitants; 40 to 50 different nationalities live on the island. Curaçao has an area of 444 square kilometers 

(182 square miles) and is 61 km long and between 5-14 km wide (http://www.curacao.com/info/geography.html 

viewed on July 06 2004) 

Chapter

1
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This problem statement can be divided into the following sub problems: 

1. To what extent are diversification theories appropriate to describe the diversification 

of utility companies in Caribbean economies?  

2. What are the international (US, EU and Caribbean) trends on diversification of utility 

companies?  

3. What should utility companies in Caribbean economies consider when deciding on 

engaging in diversification activities? 

4. Which are the different possibilities (scenarios) of using the excess data transmission 

capacity of Aqualectra?  

5. Is the use of the excess data transmission capacity of Aqualectra profitable?  

6. Is the use of the excess data transmission capacity of Aqualectra sustainable? 

7. What is the social and economic impact of the use of the excess data transmission 

capacity? 

1.2.2 Hypotheses 

The following hypotheses are formulated based on the above stated research questions: 

1. Diversification theories can also be used to describe diversification in Caribbean 

economies. 

2. The international (EU, US and Caribbean) trends regarding diversification are that 

more utility companies are engaging in diversification activities. 

3. The excess data transmission capacity of Aqualectra can be used to set up a public 

fixed telecommunication infrastructure. 

4. The use of the excess data transmission capacity of Aqualectra is profitable.  

5. The use of the excess data transmission capacity of Aqualectra is sustainable.  

6. An alternative fixed telecommunication infrastructure will have a positive social, 

economic and technological impact on the society, the island and Aqualectra. 

1.2.3 Terminology  

The following terms are defined in order to prevent ambiguity in the way the problem 

statement, the sub problems and the hypotheses are interpreted. 

 

Diversification: 

Diversification is the entry of a firm or a business unit into new lines of activity, either by 

processes of internal business development or acquisition, which entails changes in its 

administrative structure, system and other management processes (Verweire, 1999).  

 

Caribbean Economies: 

Caribbean Economies are the economies of the 32 countries of the Caribbean archipelago. 

These countries are: Anguilla, Antigua and Barbuda, Aruba, The Bahamas, Barbados, Belize, 

Bonaire, British Virgin Islands, Cayman Islands, Cuba, Curaçao, Dominica, Dominican 

Republic, Grenada, Guadeloupe, Guyana, Haiti, Jamaica, Martinique, Montserrat, Puerto 
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Rico, Saba, St. Barthelemy, St. Eustatius, St. Kitts and Nevis, St. Lucia, St. Martin, St. 

Vincent and the Grenadines, Suriname, Trinidad and Tobago, Turks and Caicos, and U.S. 

Virgin Islands (World Bank, 2000). 

 

Excess data transmission capacity: 

Data transmission capacity is the maximum stream of bytes (measured in Mbps) that can be 

send from one location to another using any number of technologies to do so. Among them 

are copper wire, optical fibre, radio-link, laser, radio or infra-red light (WordIQ, 2004a) 

Excess data transmission capacity is defined as the unused data transmission capacity 

together with the potential capacity. The first is the data transmission capacity that exists and 

is not being used and the lather is the capacity that can be used for data transmission. The 

potential capacity as defined here cannot be used right away but it requires certain extra 

investments before it can be used for signal transmission (e.g. empty pipes, power lines etc).  

 

Utility companies: 

A (public) utility company is a company that maintains the infrastructure for a public good. 

Examples of utilities are: electric power transmission and electricity distribution, drinking water 

purification and distribution, sewage treatment and disposal, other waste disposal, natural gas 

distribution, public transport by bus, train, etc. and cable television and telephone lines 

(WordIQ, 2004c).  The focus in this research will be on utility companies in mainly the 

production and distribution of electricity. Therefore the term “utility companies” refers 

exclusively to public utility companies in electric power transmission and electricity 

distribution. 

 

Fixed telecommunication infrastructure: 

A system of passive components2 to be used for fixed telecommunication services, which 

exceeds public grounds wholly or partially and that is being circumscribed by the connection 

point of the subscriber on the one site and the connection point to the Internet or other 

networks on the other site (Government, 1995). 

 

                                                      
2 Passive components are components that don’t need a power supply to function. Some examples are cables, pipes, 

connectors, splitters, racks etc. Please note that a telecommunication infrastructure as defined here does not include 

any transmission – and/or routing equipment (active components). 
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1.3 Relevancy of the Research 

This research is relevant for several reasons. First, from the point of view concerning 

expansion to Caribbean markets, studying the diversification possibilities of Aqualectra would 

be meaningful. Insight gathered from this research would contribute to developing relevant 

management strategies. Secondly this research has a scientific relevancy because it intents 

to provide more insight in the theory of diversification for utility companies in Caribbean 

economies. It is the intention to develop a framework to support the decision making process 

of these utility companies. Finally recommendations as to the use of the excess data 

transmission capacity of Aqualectra will be provided and the implementation of these 

recommendations could have a positive effect on the social welfare and economic 

development of the island. 

1.4 Scope of the Research 

Utility companies can engage in different types of diversification. Although all these types are 

of significance for utility companies the choice was made not to include them all in this 

research. Therefore this research will focus on diversification of (electric) utility companies 

into the provision of telecommunication infrastructure (see Figure 1.1). However, the result of 

this research might be useful for utility companies in Caribbean economies wanting to engage 

in any diversification activity. 

 

Figure 1.1: The Research Scope and Focus 

Diversification of
Utilities into

Telecommunicati
on activities

The Research
Scope

The Research
Focus

Diversification of Utilities
 into the Provision of
Telecommunication

Infrastructure

Caribbean  Economies
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1.5 Research Approach, Strategy and Methodology 

Because of the fact that up till now very little has been published on diversification specifically 

of utility companies in the Caribbean there is no appropriate theory available that could be 

directly used to study the selected research problem. In order to analyse the research 

problem, I have chosen therefore for an exploratory case study. 

 

The following research approach was used in order to get an answer on the problems stated 

in section 1.2 (see Figure 1.2). 

 

First it is necessary to explore and identify theories on diversification of utility companies. 

These theories are then put into perspective of utility companies such as Aqualectra.  

Secondly a framework is developed to support the diversification decision-making process for 

utility companies operating in Caribbean economies. This will be accomplished by taking into 

account the insights gathered in previous steps. Finally the question whether the use of the 

excess data transmission capacity of Aqualectra is profitable and sustainable, is answered.  

Research Formulation

Diversif ication

Literature Study

Design Diversif ication
Decision Framew ork

Implement Framew ork

Aqualectra's case

International
Comparison

Def inition Research
Problem

Survey Study

Conclussion and
Recomendation for Further

Research

Preliminary
Research

Development of
the Questionnaire

Distribute
Questionnaire

Questionnaire
Analysis &
Findings

Feasibility Study

Constructing
Financial Model

Cost Benif it
Analysis Findings

Def inition Research
Objectives

Figure 1.2: Research Approach 
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The following Figure 1.3 gives an overview of the different instruments used throughout this 

research:�

 

1.6 Thesis Outline 

Chapter 2 describes the theoretical framework. First the concept of diversification is 

discussed. Subsequently different theories explaining the rationality behind diversification is 

analysed.  

 

Chapter 3 presents the analytical framework developed to support a utility company in 

Caribbean economies in their diversification decision-making process. 

 

In chapter 4 the developed diversification decision framework is used to analyse Aqualectra’s 

case. First the diversification rationale of Aqualectra is discussed then the different 

possibilities of Aqualectra are highlighted. Afterwards using the business opportunities a 

feasibility study is conducted. Then the social and economic impact diversification at 

Aqualectra could have will be highlighted. 

 

Finally, in chapter 5 a summary is given of the most important findings and conclusions 

followed by some recommendations for further implementation by Aqualectra. 

 

Figure 1.3: Research Instruments Used in Different Phases 
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2.  Theoretical Background 

In this chapter the theoretical background of this research is presented. Over the years a lot 

has been published on the theory of diversification. For a survey see Montgomery (1994). 

Given the number of publications it is impossible to give an exhaustive and comprehensive 

review of the literature. However, in order to gain more insight on the topic of diversification 

strategies of utility companies, it is necessary to elaborate in more detail on the concept of 

diversification, the rationality behind diversification.  

2.1 The Concept of Diversification 

There is a great deal of variation in the way diversification is conceptualised and measured. A 

distinction is made between the Diversification Status (or diversity) and the Diversification Act. 

The first term refers to what extend a firm operates in different businesses/industries 

simultaneously. The diversification status refers to how diversified the firm is. The second 

term refers to the act of diversifying i.e. the entry of a firm or a business unit into new lines of 

activity, either by processes of internal business development or acquisition, which entails 

changes in its administrative structure, system and other management processes 

(Ramanujam and Varadarajan, 1989). When used throughout this thesis the term 

diversification will be referring to the diversification act.  

 

There are several forms of diversification. Hill and Hoskisson (1987) and Jones and Hill 

(1988) considered the following three basic forms of diversification: 

- Vertical Integration: a diversification strategy where a firm diversifies upstream 

(forward integration) or downstream (backward integration) the value chain. This 

occurs when a firm expands its activities to its suppliers or customers. 

- Related Diversification: a diversification strategy where a firm diversifies into related 

products or services so that parallel technology and marketing can be used. 

- Unrelated Diversification involves an expansion into completely different activities 

with completely different technologies and oriented towards different markets. 

 

Related diversification has been considered as a mean of providing more profitable and 

sustainable competitive advantage (market position) compared to the other forms of 

diversification. However, it is important to examine in more detail to which extent the assets of 

companies are related. 

Chapter

2
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2.2 Diversification Rationality 

In recent years many theories have been developed to help understand the rationality (the 

motive) behind diversification activities of companies. Many of these theories have their origin 

in the economics and strategic research.  There are three broad economic approaches 

explaining corporate diversification (Montgomery, 1994): 

 

First the market power view (also called collusion theory) suggests that diversifying firms may 

gain advantages because they can exercise conglomerate power. This power is defined as 

the ability to control the price, quantity or nature of products sold and thereby generates extra-

normal profits (Seth, 1990). This conglomerate power can be achieved by means of cross-

subsidization, predatory pricing and reciprocal buying. Cross-subsidization is when a 

diversified firm yield power in an anti-competitive way by employing revenues earned in one 

product line to support the activities pertaining to another. Predatory pricing is when a firm 

operating in different industries uses its profits to sustain losses that it must incur because the 

firm cuts prices below that of its competitors (Palepu, 1985). A diversified firm can also 

exercise power by engaging in reciprocal buying. This term suggests that interrelations 

between large diversified firms exclude markets to smaller competitors because preference in 

purchasing is given to firms that are good customers for the conglomerate’s own products 

(Montgomery, 1994; Grant, 1995). 

 

Secondly the agency view describes that sometimes diversification can be pursued for 

managerial motives aiming at the maintenance or enhancement of the position of managers 

(agents) rather than that striving for value creation for the shareholders (principals). The 

agency theory is concerned with the relation between a principal and an agent (Verweire, 

1999).  These managerial motives can manifest themselves in different forms. The free cash 

flow theory suggests that sometimes instead of paying higher dividends to shareholders, 

managers retain free cash flows, which can be used for acquisitions or diversification projects 

(Jensen, 1986). The manager-utility-maximization hypothesis states that takeovers and 

diversification strategies sometimes are the result of empire-building behaviour. This because 

monetary and non-monetary (power and prestige) returns are easier to obtain in large firms 

(Verweire, 1999). Self-interested managers might also engage in diversification to reduce 

their employment risk or for managerial entrenchment. This is when managers direct a firm’s 

diversification in a way that makes the firm more dependent on their personal skills 

(Montgomery, 1994). 

 

Finally the Resource Based View (RBV). This is the most commonly accepted theory of 

corporate diversification, both in economics and strategic research (Piscitello 2004; 

Montgomery 1994). This theory holds that resources are the main determinants of 

diversification and more directly of competitive advantage (Barney, 1991; Peteraf 1993; 
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Piscitello 2004; Montgomery 1994).  According to Markides and Williamson (1994,1996) the 

accumulation of strategic assets trough the development of core competences is the only way 

a firm can gain Sustainable Competitive Advantage (SCA).  Therefore firms tend to enter 

those markets where the resource requirements match their stock of strategic assets the so-

called strategic relatedness (Markides and Williamson 1994,1996; Peteraf 1993; Piscitello 

2004).   

 

Each organization is a collection of unique resources and capabilities that provides the basis 

for its strategy and the primary source of its returns. A firm is a collection of evolving 

capabilities that is managed dynamically in pursuit of above-average returns (Markides, 

1999). Thus, differences in firm's performances across time are driven primarily by their 

unique resources and capabilities (strategic assets) rather than by an industry's structural 

characteristics. Resources are inputs into a firm's production process, such as capital, 

equipment, skills of individual employees and managers. Resources can be either tangible or 

intangible in nature. A capability on the other hand is a capacity to use a set of resources to 

perform an activity. Individual resources alone may not yield to a SCA. It is through the 

synergistic combination and integration of sets of resources (strategic assets) that SCAs are 

obtained (Kotelnikov and Ten3, 2004). 

 

The long-run value (sustainability) of related diversification does not lie so much in the 

exploitation of economies of scope -where short term benefits are obtained- but in allowing 

corporation to more cost efficiently expand their stock of strategic assets (Markides and 

Williamson 1994). The stock of strategic assets can be built through mergers and acquisitions 

and or different forms of strategic alliances. According to Barney (1991) for a firm’s stock of 

strategic assets to be considered a source of SCA it must have the following four attributes: 

- It must be valuable, in the sense that it exploits opportunities and/or neutralizes 

threats in a firm’s environment. 

- It must be rare among a firm’s current and potential competition. 

- It must be imperfectly imitable. 

- There cannot be strategically equivalent substitutes for this resource that are valuable 

but either rare or imperfectly imitable. 

 

The RBV holds that firms can earn SCA only if they have a stock of strategic assets and 

those assets are protected by some form of isolating mechanism that prevents its diffusion 

throughout the industry. But how do firms obtain those resources without dissipating the 

SCA? In their intangible assets accumulation model, Dierickx and Cool (1989) conclude that 

relative resource positions are sustainable. They argue that the sustainability arises from 

asset mass efficiencies and time compression diseconomies. Asset mass efficiencies imply 

that the more assets a firm has, the lower the marginal costs of producing further additions of 

the asset stock. Time compression diseconomies on the other hand imply that asset 
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accumulation cannot be rushed. Even if an entrant invests in one year the total sum of the 

incumbent investments made over several years, it won’t achieve the same resource position. 

However Knott et al. (2002) argued that despite of the fact that strategic assets do 

accumulate, and that the accumulated asset stocks make significant contribution to firm 

performance they found evidence that a strategic assets stock is unable to deter rivals 

because they reach a steady state rather than growing in perpetuity. Thus entrants can catch 

up and potentially exceed incumbent’s asset stocks.  

 

The concept of strategic relatedness has become very important for utility companies with the 

intention to diversify into the telecommunication market. Utility companies generally have a 

tradition of operating telecommunication networks. These networks are utility specific and are 

used for own daily operating processes. There is some relatedness between the utility and 

telecom market in a sense of operating a public grid. However there are some specific 

capabilities and resources required to obtain a SCA in the telecommunication market, which 

many utility companies lack of e.g. technical knowledge, negotiation skills, reputation, market 

knowledge (e.g. price elasticity, billing en marketing). These strategic assets have a 

significant effect on the performance of the utility company in the telecommunication market 

and are the key to obtain SCA on the long run (Markides and Williamson 1994) 

 

There are some specific rationales behind utility companies in the Caribbean (like Aqualectra) 

considering diversification. The following issues are also important when examining these 

utility companies 3: 

Utility companies in Caribbean economies are limited by scale economies. Thus the continuity 

of these companies depends very much on the size of the economy.  Utility companies 

sometimes willingly engage in diversification activities as an effort to increase revenues and 

guarantee continuity. Secondly diversification of utility companies in the Caribbean can also 

be technology pushed and opportunity driven. For instance, development in the area of power 

line communication made the technology accessible for small utility companies. Therefore 

creating the opportunity to diversify in telecommunication activities. Finally utility companies in 

the Caribbean have a Corporate Social Responsibility4 (CSR). This CSR can sometimes also 

be seen as a reason for diversification.  The first two rationales can be linked to the RBV 

where changes in technology and regulation create the opportunity to uses resources to 

increase revenues and guarantee continuity (long run sustainable competitive advantage). 

The last rationale can be classified under the agency view. 

                                                      
3 This according to interview with Steven Martina, CEO of Aqualectra. 
4 Corporate Social Responsibility can best be understood in terms of the changing relationship between business and 

society. Many people believe it is no longer enough for a company to say that their only concern is to make profits for 

their shareholders, when they are undertaking operations that can fundamentally affect (both negatively or positively) 

the lives of communities in countries throughout the world (Raynard, 2002). 
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2.3 Chapter Summary and Conclusion 

In summary, there are three theories explaining corporate diversification: the market power 

view, the agency view and the Resource Based View (RBV). The RBV is the most commonly 

accepted theory explaining the rationality behind diversification. Central in the RBV is the 

stock of strategic assets a firm requires to obtain a sustainable competitive advantage. 

Strategic assets do accumulate, and the accumulated assets stock makes a significant 

contribution to firm performance but evidence showed that a strategic assets stock is unable 

to deter rivals because they reach a steady state rather than growing in perpetuity. Thus 

entrants can catch up and potentially exceed incumbent’s asset stocks.  

Utility companies in Caribbean economies have specific motives to diversify, namely: to 

increase revenue, technology pushed and opportunity driven and Corporate Social 

Responsibility. The first two can be linked to the RBV and the last to the agency view. 
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3.  Developed Analytical Framework 

As discussed in the previous chapter, there have been a number of frameworks developed 

that describe the process of firms when engaging in diversification activities. However 

concerning the specifics of diversification of utility companies, this literature has so far been 

limited. Therefore I developed in the following a framework that structures the process leading 

from an intention of a utility company to diversify to the point where the firm makes the 

decision to diversify. From my point of view such a framework can be of much help as it might 

facilitate the decision making process of utility companies when engaging in diversification 

activities. By analysing the specific case of Aqualectra and taking into consideration different 

external and internal factors I tried to come up with a framework that can be used by utility 

companies (operating in Caribbean economies) in their diversification decision-making 

process. First the developed framework is presented followed by an overview of aspects that 

utility companies operating in Caribbean economies should consider when applying this 

framework. Finally the results and conclusions are summarized. 

3.1 Diversification Decision Framework 

A Top-Down approach is used to descent from a firm’s intention to diversify to the point where 

the firm makes the decision whether to engage in diversification activities or not.   

As can be seen in Figure 3.1, this framework describes different steps within the decision-

making process a company could carryout in order to go from an Intention to Diversify in a 

Certain Market to the point of making the Decision to Diversify.  It is developed in the form of 

an inverted pyramid. This has to do with the number of diversification options. The aim is to 

go from a lot of options (n options) to a smaller number of best options (n-a options). The best 

options can then be used by utility companies when making the decision to diversify.  

 

Chapter

3
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The framework starts with a utility company’s intention to diversify.  It is important to 

understand the rationality behind the diversification intention as it also influences the 

diversification decision-making process.   

 

Once a utility company develops an intention to diversify in a certain market it has to follow 

some steps that lead to making the decision to diversify and subsequently the Realization 

(see Figure 3.1). These steps are described next: 

 

The first step is to define the market the company intends to diversify in. This definition is 

important as each market has different characteristics.  

 

The second step is to conduct a Possibility Analysis. The aim of the possibility analysis as 

described here is for the utility company to come up with a number of options (different 

possibilities) based on its intention. Different Possibilities as defined here are a set of options 

that a company has after considering its Business Strategy, the International Trends and its 

Assets. When analysing the assets it is imperative to consider strategic assets (tangible and 

Figure 3.1: Diversification Decision Framework 
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intangible). As mentioned in chapter 2 strategic assets are the key to obtain a (long run) 

sustainable competitive advantage in the focal market. Tangible strategic assets can be 

measured by looking at the excess capacity (potential and unused). Intangible strategic 

assets on the other hand can be measured by examining the firm and looking e.g. at 

Research and Development (R&D) investment (technical knowledge) and advertising 

investments (reputation). This way one can get an overview of the stock strategic assets of 

the utility company in relation to the focal market. 

 

The third step of the framework is to conduct a Market Analysis. The market analysis as 

defined here consists of two parts. In the first part the market is analysed from an outside 

perspective. By analysing the Environment the company wants to engage in. The second part 

is from inside the Entity. The main aim of the market analysis is to go from (a lot of) Different 

Options to a (less) number of Business Opportunities.  To achieve this, companies can use 

the following methods. First a Social Map of the Different Actors has to be constructed to 

analyse all the different actors within the market the firm is intended to diversify in followed by 

a PEST-Analysis. PEST is an acronym for Political, Economic, Social, and Technological 

factors, which are used to assess the market for a business or organizational unit 

(Businessballs, 2004). An essential part also of the market analysis is a SWOT-Analysis. With 

a SWOT-analysis a company can visualize their situation in the future market by looking at 

the Strength, Weakness, Opportunities and Threats (SWOT) of the utility company in the 

future market. Alliances and Relationships with other companies are most common in small 

economies. Firms form alliances, work together or sometimes have the same shareholders 

(e.g. the Government). Therefore it is important for a company to analyse all its existing 

alliances and relationships. Then an analysis of the Market Demand must be done. It is 

imperative for the companies to know if there is a demand in the market prior to engaging in 

diversification activities. Subsequently an Elimination Method can be used in order to reduce 

the number of options, based on a set of pre defined selection criteria’s.  

 

Finally the result of the different methods described here will help a firm in the process of 

going from different possibilities to a set of business opportunities to be used in the last step.  

 

The last step of the framework is to conduct a Feasibility Study on the business 

opportunities that resulted after the market analysis. These business opportunities must be 

compared with each other by conducting a Financial Cost Benefit Analysis (F-CBA). A F-CBA 

must be used to assess the financial feasibility of the business opportunities. Beside the F-

CBA it is also important to do a risk analysis in order to mitigate any risk involved.   Finally the 

results of the feasibility study can be used for making the decision to diversify. 
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3.2 Utility Companies in the Caribbean 

Although the Diversification Decision Framework can be used for every type of business, 

there are some specific factors that utility companies operating in Caribbean economies 

should keep in mind when applying the framework: 

 

Smallness 

Perhaps the most important factor that has to be taken into consideration is that Caribbean 

economies are generally constrained by size. This means that companies operating in these 

economies are unable to reap the benefits from economies of scale and scope and that this 

limits their capacity to enhance the quality of their products (services) and it limits them also 

to adapt to changes in demand or conditions.  Caribbean economies because of their size are 

also open economies. This openness can cause some problems as domestic products 

(services) are faced with tougher competition and may in fact be displaced by cheaper or 

better quality products (services) from abroad (ACS, 2003). 

 

Indivisibility of Public Goods and Infrastructure 

Public goods and infrastructure services are usually characterized by their indivisibility. The 

cost of public services per capita is therefore usually higher in small economies than in larger 

countries. Limitation of scale economies may also force governments to offer goods and 

services that in larger economies are typically offered by private sectors (Ocampo, 2002). 

Generally in Caribbean countries the Government owns companies offering public services.  

This has to be taken into account when analysing diversification strategies. A utility company 

diversifying into telecommunication for instance could lead to cannibalisation. 

 

Vulnerability 

Caribbean economies are more vulnerable to external shocks than larger countries. This 

vulnerability can be attributed to geographic, demographic and economic factors.  The 

conjunction of the first two factors lead to a higher population density and increases the 

pressure on already limited domestic resources, in particular water and arable land, and 

threatens fragile ecosystems. The location in tropical areas prone to natural disasters forms 

the problem. In many of the countries in the Caribbean region natural disasters are recurrent 

and affect a large proportion of the population and economy (Ocampo, 2002) 

 

Structural Constrains 

There are also certain structural constraints that are characteristic of Caribbean Economies 

and affect the volatility of the economies. First there are some external factors like the 

adjustment to liberalization and globalisation that many Caribbean countries including 

Curaçao are facing these days. Besides these external factors there are also internal factors 
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like unemployment, poverty & inequity, crime, drugs and HIV/AIDS that are affecting the 

volatility (Mc Lean, 2004). 

 

Importance of the International Trends 

Generally utility companies in Caribbean economies are more followers of trends than 

trendsetters. Because of the smallness there is often little room for companies to invest in 

research and development. This means that for their technological development they are very 

much dependent of international developments. Therefore special attention has to be given to 

international trends. 

3.3 Chapter Summary and Conclusion 

There have been a number of frameworks developed that describe the process of firms when 

engaging in diversification activities. However concerning the specifics of diversification of 

utility companies, this literature has so far been limited. By looking at the relevant literature 

and analysing the specific case of Aqualectra I developed a framework that can be used by 

utility companies in their diversification decision-making process. From my point of view such 

a framework can be of much help as it might facilitate the decision making process of firms 

when engaging in diversification activities. Although the Diversification Decision Framework 

can be used for every type of business, there are some specific factors like smallness, 

Indivisibility of Public Goods and Infrastructure, Vulnerability, Structural Constrains and 

Importance of the International Trends that utility companies operating in Caribbean 

economies should keep in mind when applying the framework.  
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4.  Analysis of the Diversification at 

Aqualectra 

In this chapter the use of the excess data transmission capacity (hereafter excess capacity) of 

Aqualectra is analysed, according to the different steps and methods of the Diversification 

Decision framework presented in chapter 3. First the intention of Aqualectra to diversify in a 

certain market is presented. Subsequently an analysis of the different possibilities is 

conducted followed by an analysis of the market. Finally the results of the feasibility study are 

presented and the results and conclusions are summarized. 

4.1 Intention to Diversify in a Certain Market 

Before a company diversifies there is a driver for doing so. In the case of Aqualectra the 

drivers according to among others the CEO for considering diversification are: 

- Diversification is seen as a way to increase revenues. 

- Changes in the technology (PLC, AMR) and regulation created the opportunities to 

enter the telecommunication market. 

- To give real value to the excess capacity. 

- To stimulate economic development. 

 

The main focus of this study is to explore the possibility for Aqualectra to use its excess 

capacity. The intention of Aqualectra is to analyse whether the excess capacity may be used 

to set up a (public) fixed telecommunication infrastructure.   

 

There are several definitions for telecommunication infrastructure. The island’s Central 

Government (1995) uses the following translated definition for telecommunication 

infrastructure: 

 

“A system of components used for telecommunication which exceeds public grounds wholly 

or partially, is being circumscribed by connection points and includes connections to 

international telecommunication.” 

 

In this definition the Central Government does not make a distinction between fixed and 

mobile infrastructures.  In this study this distinction is necessary because the focus will only 

be on the fixed telecommunication infrastructure. The word “fixed” means that the user is 

fixed to the premises of a home or business for the use of telecommunication services 

Chapter

4
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provided on the infrastructure. Once the user goes outside the area of provision all connection 

will be lost or broken.  

 

When describing a telecommunication infrastructure, technical literature often makes a 

distinction between Last mile and Long Haul networks. Both parts have different 

characteristics. Unlike the Last Mile, Long Haul networks normally have a large bandwidth, 

connect large distances and are not widely branched.  Despite of the fact that the term Long 

Haul is used in fibre optic communication when referring to very large distances I want to use 

the term in this study too. When referring to telecommunication infrastructure in this study this 

distinction between Long Haul and Last Mile is also used in addition to a third part called 

Interconnection (see Figure 4.1).  

 

The Last Mile is defined here as the part of the infrastructure from the substation of the 

operator to the subscriber’s (fixed) connection point. The Long Haul network is the part of the 

infrastructure between the substations and the main station of the operator. The last part is 

the Interconnection, which is the part of the infrastructure between the main station and the 

connection to the Point-of-Presence5.   

 

In Aqualectra’s case the average length of the Last Mile is about 500 m, that of the Long Haul 

is 50 km and the Interconnection is 600 m (see also Appendix II). 
                                                      
5 A point-of-presence (POP) is an artificial demarcation or interface point between communications entities. A point of 

presence was a location where a long-distance carrier could terminate services and provide connections into a local 

telephone network. Today it has become a term often used by Internet service providers with relation to Internet 

exchange points and collocation centers (http://www.wordiq.com/definition/Point_of_presence.html, viewed on 

12/10/2004). 

Figure 4.1: Fixed Telecommunication Infrastructure 
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For the remaining of this thesis the following definition for “fixed telecommunication 

infrastructure” is applicable (see also Figure 4.1): 

 

A system of passive components to be used for fixed telecommunication services, which 

exceeds public grounds wholly or partially and that is being circumscribed by the connection 

point of the subscriber on the one site and the connection point to the Internet or other 

networks on the other site. 

4.2 Analysis of the Possibilities 

The next step according to the developed framework is the analysis of the different 

possibilities. Based on an analysis of the business strategy, international trends and assets a 

set of Different Possibilities is presented. 

4.2.1 Business Strategy  

Aqualectra has the following Vision: 

“An excellent provision of water and electricity together with an excellent service in order to 

contribute pro-actively to social-economical development on Curaçao” (Aqualectra, 2003).   

 

The mission of Aqualectra (2003) is: 

- To guarantee its clients that in 2005 the reliability of the quality of product and service 

to meet international standards. With this its prices will be competitive. 

- To be innovative regarding related products and services and in the search for 

alternative energy sources and ways to save energy. 

- Human Capital will grow constantly and its employees will be satisfied and provide an 

excellent contribution. 

- The way the business is conducted will be characterized as efficient and effective and 

with a guaranteed remunerative ness. 

 

The business objectives of Aqualectra (2003) are: 

1. To effectively realize investments 

2. To realize profit projections and rationalize costs 

3. To develop a more effective organization 

4. To increase reliability and quality of supply 

5. To contribute to economic development of Curaçao 

6. To reduce unregistered usage 

7. To offer better service and improve quality 

8. To retain customers by offering reasonable prices 

9. To be a good corporate citizen 

10. To introduce the Multi Utility Concept 

11. To reduce environmental adverse affects 
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12. To introduce energy saving oriented programs 

13. To stimulate development of Human Capital 

14. To realize new office location 

 

Judging from the above one can conclude that diversification can fit in the vision, mission and 

objectives of Aqualectra. The use of the excess capacity can be seen as an innovation into a 

related service (telecommunication). It can contribute directly to the following business 

objectives: to contribute to the economic development of Curaçao, to reduce unregistered 

usage (by implementing automated meter reading for instance), to increase number of 

customers and to stimulate development in Human Capital. 

4.2.2 International Trends 

4.2.2.1 Diversification into Telecommunication (using PLC) Trends 

European Union (EU) 

After 1999 when telecommunication markets in most European countries were fully liberalized 

many utility companies diversified into the telecommunication market. A relatively large part 

(22%) of the total of 76 active in the telecommunication market after 1999 divested their 

telecommunication activities (Sadowski and Runhaar, 2001).  Germany emerged a few years 

ago as a breeding ground of power line communication development. Several regional utility 

companies entered the power line fray, including Eon AG in Dusseldorf, EnBW Energie 

Baden-Wurttemberg AG in Karlsruhe an MVV Energie AG in Mannheinm. Since then EON 

has divested claiming that the power line communication technology is too complicated and 

costly to deploy, Munich-based giant Siemens AG also divested claiming regulatory delays 

and lack of EU standards, in 1999 Nortel based in Brampton pulled out claiming that the 

technology would remain a niche product.  Most of these companies divested because of the 

lack of strategic technical knowledge, which is as mentioned the key to obtain a sustainable 

competitive advantage. The latest technology developments (PLC knowledge is becoming 

more accessible for every one) and the fact that the EU launched an initiative to support 

power line communication and to help overcome technical hurdles and lead to greater 

competition in the broadband market (Computerworld, 2004), is having its effect as more 

utility companies in the EU like e.g. in Spain and Italy are diversifying using power line 

technology. 

 

United States 

The Federal Communication Commission (FCC) proposed in February 2004 a set of rules for 

broadband over power lines in order to promote broadband service to underserved areas and 

increase competition. The trend in the US is that more utilities are engaging in the 

telecommunication market using the broadband over power lines technology. There are 

currently over 40 companies running a trials using broadband over power lines technology to 
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offer broadband connections across the US and several others have commercially deployed 

broadband over power lines (IBM, 2004).  

 

Caribbean 

There are few utility companies in the Caribbean that have entered the telecommunication 

markets. Some utility companies in the Caribbean like for instance Jamaica Public Service 

Company Ltd have already entered the telecommunication market and others in Bermuda, 

Cayman Island, Barbados and Trinidad are exploring the possibilities of diversifying into the 

telecommunication market most of them triggered by regulatory changes and technological 

developments (IBM, 2004). 

 

The overall trend is that more and more utility companies around the world are diversifying 

into telecommunication. This can be attributed to liberalization of telecommunication markets 

around the world and technology developments like power line communication.  

4.2.2.2 Technology Trends 

Twisted-Pair (Copper) cables 

Twisted-pair cables are the oldest transmission media that is currently being used. A twisted 

pair cable consists of two identical copper strands (approximately 1 mm in diameter) that are 

isolated from and twisted around each other to form a symmetrical pair. Twisted-pair cables 

are commonly used in telephone networks. The bandwidth (speed) depends on the thickness 

of the cable and the distance; but usually a bandwidth into some megabits/s could be 

achieved over some kilometres. There are different types of Twisted-pair cables. The most 

commonly used is the Unshielded Twisted-Pair (UTP). UTP’s can be categorized as follows: 

- Category3 UTP 10BaseT 100M  

- Category 5 UTP 10/100BaseT 100M 10 to 100Mbits/s 

- Category 5 & 6 UTP 1000BaseT 100M 10 to 1000Mbits/s 

 

Since the mid 1990s, category 5 UTP cable became the dominant backbone architecture for 

Ethernet networks. It was simple to install and significantly reduced the cost of installation. 

The mass deployment of category 5 cables was driven by the need to connect large numbers 

of users. In such an environment, long cable lengths are not required. Category 5 UTP cable 

revolutionised the industry and allowed users, for the first time, to access speeds of up to 

100Mbits/s. Most network systems today are installed using CAT 5 UTP cables. A CAT 5 UTP 

cable contains four pairs twisted of wires (a total of eight wires). The pairs of wires in UTP 

cables are colour coded by pairs to uniquely identify each pair at both ends of the cable. The 

wiring scheme for CAT5 UTP cable is based on the original IEEE Specification for Ethernet 

10BaseT requiring two twisted pairs be used for transmit (TX) and receive (RX). One pair is 

used for transmission and the second pair is used for receiving the signal. The remaining two 

pairs of wires (a total of four wires) are not used to carry data. The spare wires are used to 

help protect the TX and RX pairs from picking-up noise from the surrounding environment by 
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using a resistor capacitor network to shunt noise picked up on the spare cables to ground. 

Currently there are some technologies to utilise the unused bandwidth within the spare wires, 

making it possible to instantly upgrade the system from 100Mbits/s to 1000Mbits/s by sharing 

the data rate between all four pairs (Tanenbaum 2001, EPN-online 2004). 

 

UTP cables can be used for both Digital as Analogue signal transmission. Most residential 

telephone lines are still analogue. Analogue lines make-up the local loop connection between 

the home telephone jack and the telephone company's central office. At the central office, the 

Analogue signal is converted to digital so it can be switched across the telephone network.   

 

Clearly in the Wide Area Network (WAN), optical fibre systems will prevail since its features 

and benefits align themselves to offer lower transmission losses, increased bandwidth and 

immunity to inductive interference. Whereas in the case of the last mile (to the desktop) 

copper-based technologies are dominant. An example of this outside the networking industry 

is the recent advances in the area of Digital Subscriber Line (xDSL), a copper-based system 

used to provide users with high-speed access to the Internet. The most common used 

method of the xDSL family is the Asymmetric Digital Subscriber Line (ADSL). A method of 

carrying high-speed traffic over existing copper twisted-pair wires. ADSL offers three 

channels: a downlink from the carrier to the client, an uplink data channel, and a Plain Old 

Telephone Service (POTS) channel. A key feature of ADSL is that POTS is available even if 

the extra ADSL services fail. 

 

Fibre Optic (F.O.) Communication 

F.O. Communication is the transmission of information using light waves from a laser and 

optical fibre. An optical fibre is a very thin strand of glass (of a similar diameter to a hair). A 

surrounding cable protects this thin fibre so it can be laid underground or underwater.  

To construct an optical network that can carry information over long distance there are two 

important factors: 

- The glass used to construct the fibre must have a low attenuation 

- The light sent through the fibre must be a very high intensity laser light, with a narrow 

spectrum. 

 

The information sent through the fibre is represented by the pattern of the laser flashing on 

and off. The quicker the lasers can flash on and off, then the higher the bit-rate. Modern F.O. 

networks can transmit at a speed into the Terabits per second over 300 km. Currently there 

are some tests going on which promises speeds into the 10 Tbits/s, which are 10 trillion 

flashes per second6. But these are still not commercially available. At the transmitting end the 

information (electrical signal) is converted into and light pulses so the laser can send the 
                                                      
6 http://www.findarticles.com/p/articles/mi_m0FGI/is_1_13/ai_82351081 viewed on October 31 2004 
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information. The receiving end of the optical fibre has a light detector that senses the on-off 

flashes of the laser and converts them back to the original information (voice, video, data) 

 

There are three types of fibres: 

1. Single Mode Cable is a single strand of fibre that has one mode of transmission. Single 

mode fibre has a higher transmission rate and reaches farther then multimode fibres.  It 

also has the least signal attenuation and highest transmission speed. 

2. Multimode fibre has a high bandwidth and speed at medium distances. Light waves are 

dispersed over many modes as they travel through the cable’s core. However multimode 

fibres can cause signal distortion at the receiving end. 

3. Plastic Optical Fibre is a new plastic based cable, which promises similar to glass on very 

short, runs up to 50 meters.  

 

The fact that the multimode and plastic optical fibres have a thicker core in comparison with 

the single mode cables makes them usually much easier/ cheaper to handle and join. 

  

The optical attenuation in a fibre does not remain constant over the wavelength of a 

transmitted signal. There are three regions of locally low attenuation, which are suitable for 

the transportation of telecommunication signals. They are known as the first (around 850 nm), 

second (around 1310 nm) and third (around 1550 nm) optical windows (see Figure 4.2). 

 

The first single mode fibres used for long haul communication had zero dispersion at 

1310nm.These are often referred to as G.652 fibres, or standard fibres in the ITU-T format. 

Though standard optical fibres show slightly more attenuation in the 1310 nm window than in 

the 1550 nm window, they have less Chromatic Dispersion (CD). It is also easier to build 

higher power lasers in the 1310 nm region. More than 80 million kilometres of this fibre type 

was installed during the 1980s. In order to transmit in the region of lowest attenuation (around 

Figure 4.2: Optical Attenuation in a Single Mode Fibre 
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1550 nm) with zero CD, fibre manufacturers developed Dispersion Shifted Fibre (DSF). These 

fibres were targeted to become standard for new installations and were deployed mainly in 

Japan (Acterna, 2002a). With the demand for longer transmission lengths, optical amplifiers 

have become an essential component in long haul fibre optic systems. Semiconductor Optical 

Amplifiers (SOAs), Erbium Doped Fibre Amplifiers (EDFAs), and Raman optical amplifiers 

lessen the effects of dispersion and attenuation allowing improved performance of long haul 

optical systems. Transmission around the 1550 nm (lowest attenuation) region is becoming 

more popular due to developments around High Power Erbium-doped Fibre Amplifiers 

(EDFAs). EDFAs allow information to be transmitted over longer distances without the need 

for conventional repeaters. EDFAs are designed to amplify light at 1550 nm7. 

 

SONET/SDH ring Technology 

Since the beginning of fibre optic communication systems, telephone companies used 

different proprietary synchronous standards. After the division of AT&T in 1984 there was a 

need to standardize. At that time many companies began developing their own proprietary 

digital communication networks. Local telephone companies had to connect to multiple long-

distance carriers, each with different proprietary synchronous standards, so the need for 

standardization became obvious. In 1985, Bellcore began working on a standard, called 

Synchronous Optical NETwork (SONET). Later, CCITT joined the effort, which resulted in a 

parallel set of CCITT recommendations called Synchronous Digital Hierarchy (SDH). Today, 

many companies use the SONET or SDH standards for high-speed broadband 

communications (Tanenbaum, 2001).  SDH is used worldwide with the exception of the USA, 

Canada, and Japan. Specification on the SONET transmission technology began in the USA 

during the mid 1980s. SONET has a base bit rate of 51.84 Mbps and is designated STS-1 

Synchronous Transport Signal (STS-1). When bit rate is transmitted over an optical cable 

system, the signal is designated Optical Container (OC-1). Table 4.1 details the additional 

SONET and equivalent SDH signals and bit rate levels in the hierarchy (Acterna, 2002b).  

 

                                                      
7 http://www.fiber-optics.info/articles/op-amp.htm viewed on December 7, 2004 

Table 4.1: SONET/SDH Bit Rate Hierarchy 
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Because SDH and SONET differ in only minor ways, I will use the terms almost 

interchangeably.    

The development of SONET/SDH introduced the following technological and economical 

advantages (Acterna, 2002b): 

- Transmission rates of up to 10 Gbps can be achieved in modern SONET/SDH 

systems making it the most suitable technology for backbones – the superhighways 

in today's telecommunications networks. 

- Compared to the older systems, low bit rate channels can be easily extracted from 

and inserted into the high-speed bit streams in SONET/SDH. It is now no longer 

necessary to apply the complex and costly procedure of de-multiplexing then re-

multiplexing the practical synchronous (plesiosynchronous) structure. 

- With SONET/SDH, network providers can react quickly and easily to the requirements 

of their customers. For example, leased lines can be switched in a matter of minutes. 

The network provider can use standardized Network Elements (NE) that can be 

controlled and monitored from a central location via a telecommunications Network 

Management System (NMS). 

- Modern SONET/SDH networks include various automatic back-up circuit and repair 

mechanisms, which are designed to cope with system faults and are monitored by 

management. As a result, failure of a link or an NE does not lead to failure of the 

entire network. 

- SONET/SDH is the ideal platform for a wide range of services including POTS, ISDN, 

mobile radio, and data communications (LAN, WAN, etc.). It is also able to handle 

more recent services such as video on demand and digital video broadcasting via 

Asynchronous Transfer Mode (ATM). 

- SONET/SDH makes it much easier to set up gateways between different network 

providers. The SONET/SDH interfaces are globally standardized, making it possible 

to combine Network Equipments (NEs) from different manufacturers into a single 

network thus reducing equipment costs. 
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The following Figure 4.3 is used to describe the various NEs that are used to construct a 

SONET/SDH network (Acterna, 2002b). 

 

Current SDH networks are comprised of the following four types of Network Equipments 

(NEs). The topology (that is the ring or mesh structure) is governed by the requirements of the 

network provider (Acterna, 2002b): 

1. Regenerators, as the name implies, have the job of regenerating the clock and amplitude 

relationships of the incoming data signals, which have been attenuated and distorted by 

dispersion. They derive their clock signals from the incoming data stream.  

2. Terminal multiplexers are used to combine plesiosynchronous and synchronous input 

signals into higher bit rate STM-N signals. 

3. Plesiosynchronous and lower bit rate synchronous signals can be extracted from or 

inserted into high-speed SDH bit streams by means of Add Drop Multiplexers (ADMs). 

This feature makes it possible to set up ring structures, which have the advantage that in 

the event of a fault, automatic back-up path switching is possible using elements in the 

ring. 

4. The Digital Cross Connect (DXC) has the widest range of functions. It allows mapping of 

PDH tributary signals into virtual containers as well as the switching of various containers. 

 

Dense Wavelength Division Multiplexing (DWDM) 

The trend in transport networks is toward ever-higher bit rates, such as STM-256 (time 

division multiplex, TDM). The current high costs of such NEs however are a restricting factor. 

The alternative lies in Dense Wavelength Division Multiplexing (DWDM), a technology 

enabling the multiple use of single mode optical fibres. As a result, a number of wavelengths 

can be used as carriers for the digital signals and transmitted simultaneously through the 

fibres.  

Figure 4.3: Schematic Diagram of Hybrid Communication Networks 
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Power Line Communication (PLC) 

Technology 

Power line communication or PLC is a type of “Carrier Current System” as defined by the 

FCC. PLC is based on electrical signals, carrying information, propagating over the existing 

electric utility power line grid at a frequency between 3-30 MHz. The power line gird is a large 

infrastructure covering most parts of the inhabited areas. The power is typically generated by 

a power plant and then transported on high-voltage (> 40 KV) cables to a medium-voltage sub 

station, which transforms the voltage into medium-voltage (1-50 KV) and distributes the power 

to a large number of low-voltage grids (120-330 V). The power is delivered via low-voltage 

lines to the connected households.  

 

In the case of Aqualectra the distance between substations is between 250 m and 10 km (see 

also Appendix. The distance between a substation and a MV to LV transformer is about 500 

m -1000 m. The distance between a MV to LV transformer and customer is about 500 m and 

there are usually about 400 customers connected to one MV tot LV transformer. 

 

Each low-voltage line consists of four wires, three phases and neutral. Coupled to the lines 

are cable-boxes, which are used to attach households to the grid. Depending on the 

significance of the substation in an electric system, they are controlled via microwave radio, 

copper cables or fibre optic cables. These telecommunication systems are necessary for 

operation of the electricity system but are often capable of supplying higher bandwidths that 

required by the station itself (excess capacity).  This excess can be used to set up a PLC 

system. Therefore data processing equipment should be installed at the substation in order to 

interface to the high-speed data network or ultimately to the Internet and to inject or launch 

PLC signals to the Medium-Voltage (MV) grid (see Figure 4.4).   

Internet &
Other networks

Transport Network
High-Voltage

Router to
MV Line

Coupler MV
Bridge MV

to LV

Modems BPLPower plant

Substation

Figure 4.4: All Wire line Power Line Communication 
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A coupling device or injector realizes the connection to an MV line.  The injector insulates the 

high voltages of the MV line form the station’s PLC equipment. Once the signal is in injected 

into the MV grid, it is either repeated or extracted to deliver bandwidth to the customers. As 

the signal propagates down the wires the issue of bypassing the transformers and 

conditioners has to be dealt with. There are two types of technologies used for this. The first 

is Digital Spread Spectrum (DSS) where signal pass trough line equipment and are less 

expensive and easier to deploy and the second is Orthogonal Frequency-Division Multiplexing 

(OFDM) where signals do not pass through line equipment and therefore bypass it via a 

bridge or coupler device (copper or fibre). Once past the transformers the signal enters the 

costumer premises were it can be decoded by modems and shared internally.  

 

There are some differences in the technology used by manufacturers of PLC system. The 

system described in Figure 4.4 is an All Wire Line PLC system where PLC is used for the part 

form the substation to homes or businesses. There are also some hybrid technologies where 

a combination of PLC and wireless technology is used to serve the customers (Malowanchuk, 

2004). The following Figure 4.5 gives an over view of two hybrid systems.  

 

The first hybrid system (PowerWiFi) uses the same arrangements discussed earlier for the All 

Wire Line PLC system but at the distribution point the signal is send to the customer using a 

wireless product. The second hybrid technique uses the LV line only for providing PLC 

connection. The PLC equipment would receive the high-speed data connection from a 

Figure 4.5: Hybrid PLC Systems 
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wireless connection and injects the data on the LV grid. Both systems avoid tackling the 

bypass issue  

 

From Narrowband to Broadband over Power Line (BPL) 

Power line communications is not new in the telecommunications industry.  Power companies 

used PLC since the 1950s to send control messages over power wires. This was done by 

means of a one-way low frequencies (0-100 Hz) communication. In the mid 1980’s 

experiments on higher frequencies were carried out (5 to 500 kHz) and a bi-directional PLC 

communication technology was developed by the end of the decade. PLC was in the 

beginning narrowband in design and used frequencies in the range of 0-500KHz.  One of the 

earliest systems used was the X-10 protocol, which used a form of Amplitude Shift Keying 

(ASK) for transmission over internal power lines. This system was unidirectional and sent 

signals to simple receivers used to control lighting and other equipment. This system was 

replaced with the CEBus protocol, which uses a peer-to-peer communication model to send 

and receive data. It was based on the spread spectrum technology but differs from commonly 

known versions such as FHSS or DSSS in that it sweeps through a wide range of frequencies 

as it transmits. This process is also called chirp and serves to synchronize the transmitter and 

receiver, help in collision resolution, and for the transmission itself. Soon after the protocol, 

another narrowband system was developed by Echelon called Lon Works, which was also 

based on spread spectrum. This system had also a peer-to-peer design but used Carrier 

Sense Multiple Access (CSMA) and a smaller frequency band. It also used a multi-bit 

correlator design to preserve data in harsh noise environments. These systems were not 

adequate for high data rate applications because DSS signals tend to cause an averaging 

effect error when trying to achieve high data rates making it impossible to reach desired 

throughput.   

 

While utility companies have long used narrowband PLC to monitor and control devices on 

the power grid, Broadband over Power Line (BPL) started to develop. Recent advances in 

PLC technology in particular Orthogonal Frequency-Division Multiplexing (OFDM) now allow 

for high-speed, broadband communications over the medium and low voltage grid. OFDM 

solves the problem of multi path interference plaguing DSS transmission on power lines. 

Another advantage of this technology is that is has the ability to selectively turn on and off 

sub-carriers throughput transmission allowing the message to stay within the Bit Error Rate 

(BER) acceptable for the application. This allows the system to overcome interference from 

such things as amateur radio transmission. The carrier, which could cause problems, is 

turned off improving the BER. All this results in a low error high-speed (broadband) 

transmission ranging from 45 Mbps on the MV grid (500m) to aggregate speeds up to 20 

Mbps in the home or business (500m). The future looks bright for OFDM in the PLC market. 

Current research and testing on an advanced version of this technology, called Multiple 

Carrier Code-Division Multiple Access or MC-CDMA (combination of CDMA and OFDM) 
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promises to increase speed up to 200 Mbps or higher through this efficient technology 

(Amperion 2004, System Dynamics Inc. 2004, IBM 2004 and Malowanchuk 2004). 

 

BPL Strengths  

Power line communication provides many advantages for the providers of the service, for the 

end users and for the utility companies. These advantages are summed up trough 

differentiation between each group. First the advantages for the providers (Amperion 2004, 

System Dynamics Inc 2004 and IBM 2004) 

- A major selling point for the development of PLC for service providers is that much (if 

not all) of the infrastructure is already in place. 

- Another key advantage for provider is that of coverage. Even when considering 

telecommunication company’s alternatives, the power network has the greatest 

availability of any other solution that exists today. PLC can help providers reach 

costumers, which have no other utilities except for power. 

- Homes in rural areas can be served easily. 

- Facilitate triple play (video, voice and data). 

 

The advantages for the end users are: 

- The in-premise equipment is less expensive than that of other broadband solutions 

like cable or DSL. 

- Freedom to access broadband services from any room in their home or business 

without the need to pay for additional wiring, by simple plugging an adapter to the 

power plug. 

- In terms of speed PLC even outperforms most of its competitors with aggregate 

speed up to 14 Mbps with current technology and which is estimated to increase in 

the near future. 

 

For the utility companies PLC can have advantages in applications such as home energy 

management, power quality monitoring, meter reading, demand predictions and outage 

localization, Line testing, real time pricing, theft monitoring and more (System Dynamic Inc., 

2004). 

 

BPL Weaknesses 

BPL has the following weaknesses (IBM, 2004): 

- Standards or not yet is place.  Some BPL equipments are not compatible 

- Noise factor in relation to amateur radio. 

- WIMAX (see next paragraph) may be less expensive to deploy and can outperform 

BPL in terms of speed. 
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The strengths of BPL far outweigh the weaknesses. As the technology progresses all these 

weaknesses will be taken care off.  

4.2.2.3 Wireless Communication Trends 

There are some wireless developments that could play an important part in networks of the 

future. Developments such as WiMaX and Free Space Optics (FSO) also promise solutions 

for the last mile problem. WiMaX for instance was designed especially for Metropolitan Area 

Networks and is based on the IEEE 802.16a standard. The most common WiMaX 

configuration consists of a base station mounted on a building or tower that communicates on 

a point-to-point basis with the subscriber station located in business and homes. WiMaX has 

a 30 miles range and with a typical cell radius of 4-6 miles. Non-line of site and throughput 

performance of WiMaX is optimal. With a shared data rate of 75 Mbps (per sector) WiMaX 

can provide up to 60 businesses with T1 –level connectivity and hundreds of homes with a 

broadband connection (Intel, 2003). By using FSO a high bandwidth can be achieved. This 

technology had his shortcomings, as it is susceptible for rain and fog. There has to be a direct 

line of site between the laser and photo detector. Of for any reason the line of sight is blocked 

the signal cannot be send. There are some companies among them AirFiber that managed to 

develop equipment solving this problem. 

 

 

4.2.2.4 Telecommunication Market 

The global market for telecommunication is expanding rapidly mainly due to the interaction of 

two forces: ‘demand-pull’ and ‘supply push’. On the demand side, growth is pulled by an 

increasing reliance on telecommunications and information technology in every area of 

human life. On the supply side, growth is pushed by rapid technological development, which 

is improving efficiency of existing product and systems and providing the foundation for 

innovations. The effects of the forces driving demand and supply have been amplified by the 

worldwide trend to liberalize markets for telecommunications. This is the result of the World 

Trade Organization (WTO) agreement to liberalize trade in basic telecommunication services, 

which was signed in February 1997 by 69 countries, which together account for more than 

90% of global telecommunication revenues. Liberalization of the telecommunication market 

world wide is contributing on the one hand in achieving the goal set by the Maitland 

Commission of achieving universal access to basic telecommunication and to narrow the 

overall gap between developed and developing countries. However, at the same time it is 

creating new differences for example within the developing world, between Least Developed 

Countries (LDCs) and other developing countries, between liberalized and non-liberalized 

countries and between countries that are moving rapidly towards competition and those 

moving at a slower pace  (ITU, 2003). 
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4.2.3 Analysis of the Assets of Aqualectra 

In contrast to existing studies on the field of diversification of utilities (e.g. Sadowski and 

Runhaar, 2001) I assume that diversification of (electric) utility companies into 

telecommunication is related. In the following, I intend to not only put the (strategic) assets of 

Aqualectra into perspective but to test also whether the case of Aqualectra can be considered 

as related diversification. Assets (resources and capabilities) can be divided into tangible and 

intangible assets. 

 

Tangible Assets 

For the definition of the market for fixed telecommunication infrastructure a 

telecommunication model developed by Jens C. Arnbak (Melody, 2001, p.71) will be used.  

This layer model was originally developed by Arnbak to describe mobile telecommunication 

services and is adapted in this study so it can be used to describe the market for fixed 

telecommunication infrastructure. The adapted layer model is presented at the right side in 

Figure 4.6 and the relation to the model of Arnbak is given with the horizontal lines. 

 

Like in the original model by Arnbak the adapted layer model developed consists of the 

following four layers:  

- Fixed telecommunication infrastructure layer; the distinction between last mile, long 

haul - and interconnection network mentioned in the previous section is also shown 

here. Each part of the infrastructure can be realized wireless or through wires. Please 

note that the word “fixed” as described earlier does not mean that the network parts 

can no be realized wireless. They can be realized wireless and still be called “fixed“ 

Figure 4.6: Layer Model for Fixed Telecommunication 
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as long the subscribers are confined (fixed) to the premises of their home or 

business. The wireless option of the long haul network will not be part of this study. 

This because the use of the existing excess capacity of Aqualectra implies that only a 

wired long haul network can be realized.  

- Network Services layer; these services route the information from a sender to the 

user. Examples are (fixed) telephony and data communication using ISDN, xDSL or 

PLC technology. 

- Value Added Services layer; these services provide additional services to the basic 

services. Some examples are sms, VoIP, Internet, power metering, smart home, 

streaming media and surveillance. 

- Information Services layer; on this layer information is gathered, processed and put 

available. Examples are a web site, a tele-text page, a TV program and a database. 

 

What Aqualectra can provide with its current tangible assets is the fixed telecommunication 

infrastructure layer together with the Network Access (see also Figure 4.6). 

 

The tangible assets of Aqualectra are in the form of its excess capacity and it can be divided 

in two groups. The first group is the unused excess capacity and the second is the potential 

excess capacity. Aqualectra has the following excess capacity: 

 

Unused Excess Capacity 

- Copper Cables: Aqualectra uses copper cables (signal and differential cables) for 

telemetry and differential protection of its (water and electricity) stations.  Not all of 

these cables are currently being used.  The unused copper cables can be put 

available for the transmission of data. 

- Fibre Optic (F.O.) Cables: Aqualectra is currently in the implementation phase of a 

SCADA project. For this project a complete network of F.O. cables was set up. 

Current technological developments like Dense Wavelength Division Multiplexing 

allow F.O. links to carry different channels of data simultaneously. This creates the 

possibility to use the existing F.O. network for telecommunication services without 

interfering with the daily operations of Aqualectra. 

- Power Distribution Lines (power lines): for the provision of electricity Aqualectra has 

an infrastructure with about 64.000 connections spread over the Island. By using the 

PLC it enables data transmission over power lines.  

 

Potential Excess capacity 

- Empty Conduits: when the infrastructure of Aqualectra was laid they also included 

empty conduits for future use.  These conduits can be used for data transmission, but 

first cables have to be inserted in them.  
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- Electricity Poles: F.O. cables can be lashed to the electricity poles by using the Fibre 

Optic Over Power Lines (FOOPL) method. The poles can also be used to put 

antennas for data transmission.   

- Prime Locations8: the water tanks that are being used by Aqualectra for the storage 

and distribution of water are usually located on elevated terrain. These are ideal spots 

to place antennas for data transmission. These locations could be put available for 

the installation of antennas for data transmission.  

 

Intangible Assets 

Intangible assets are imperative for the performance of Aqualectra in the local fixed 

telecommunication infrastructure market. Aqualectra does not have (strategic) technical 

telecommunication knowledge. They do operate a F.O. network to control their daily 

operations but other than that they do not have any knowledge. They posses also some 

negotiation skills in telecommunication, evidence of this can be found in some ongoing 

projects. However the current stock of intangible strategic assets is not sufficient to gain a 

Sustainable Competitive Advantage (SCA). They do not have any marketing/ billing 

experience in the telecommunication sector and also do not have any reputation on the 

telecommunication market. Based on this fact one can conclude that for Aqualectra to be able 

to gain a long term SCA they must accumulate intangible strategic assets first. This can be 

done by acquisition or mergers and/or forming strategic alliances (e.g. joint ventures). 

 

Diversification in the case of Aqualectra can be categorized as related diversification. This 

because of the overlap that exists between the telecommunication sector and the (electric) 

utility sector as defined here. Aqualectra’s excess capacity and knowledge operating a public 

grid can be used for the provisioning of a public telecommunication infrastructure. The overlap 

between the electric utility sector and the telecommunication sector has become more evident 

due to technological developments on the field of power line communication. 

4.2.4 Different Possibilities 

The aim of the possibility analysis was to come up with a number of different possibilities 

based on Aqualectra’s intention and considering its business strategy, the international trends 

and its assets. As mentioned in paragraph 4.1, a telecommunication infrastructure can be 

divided into the following parts: Interconnection, Long Haul and Last Mile. Aqualectra has 

different possibilities for providing each part when taking into account the existing assets, 

business strategy and international trends.  

An overview of the different possibilities of Aqualectra is given in the following Table 4.2 and a 

more detailed overview can be found in Appendix I. 

                                                      
8 This option is already an ongoing project and will therefore not be part of this research. 
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In Appendix II the excess capacity of Aqualectra is mapped. As can be seen the excess 

capacity of Aqualectra can be used to set up a network that spreads over the whole island. 

Making it possible to provide telecommunication services to all 64.000 connection of 

Aqualectra. Appendix III gives an overview of how these connections can be spread over de 

different substations. 

4.3 Market Analysis 

The next step of the framework is to use the different possibilities described in the previous 

section as a starting point and conduct a market analysis in order to come up with a number 

of business opportunities.  

4.3.1 Social Map Different Actors 

The following Figure 4.7 gives an overview of the different players within the fixed 

telecommunication sector of the island. 

Figure 4.7: Social Map for Fixed Telecommunication 
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As shown one can distinct under the current telecommunication act the following actors: 

- Legislator, the telecommunication sector falls under the jurisdiction of the Central 

Government. The Central Government is responsible for the telecommunication 

legislation.   

- Regulator, the Minister of Traffic and Transportation supervises the implementation of 

the Central Government’s policy and legislation in the telecommunication sector and 

therefore acts as the regulator. 

- Advisors, Bureau Telecommunication & Post (hereafter BT&P) acts as a support 

board and advices the Minister regarding telecommunication issues. The Minister can 

sometimes seek advice also from external advisors. 

- Providers, these are concessionaires, authorized by the Central Government, that 

provide telecommunication infrastructure, services and are also users of radio 

frequencies. 

- Consumers, these are end users who pay to make use of telecommunication services 

provided. They can be divided in business consumers and private consumers. The 

first being consumers that use telecommunication services to conduct a business and 

the latter being consumers that make use of the services for private purposes. 

4.3.2 PEST analysis 

A Political, Economic, Social and Technological (PEST) analysis was conducted on the 

market for fixed telecommunication infrastructure. The following results were obtained: 

 

Political Factors 

The Netherlands Antilles is a group of five islands in the Caribbean region that can be divided 

in, the Leeward group consisting of Curaçao and Bonaire and the Windward group consisting 

of St. Martin, St. Eustatius and Saba. The Netherlands Antilles form part of the kingdom of the 

Netherlands but have an autonomous status with respect to internal affairs. There are two 

levels of government: a central and an island one. The Central Government, which is 

responsible for state (all five islands) affairs, consists of three bodies: an appointed Governor 

as the representative of the Queen, a Council of Ministers and a Parliament consisting of 22 

members elected every four years. The Central Government’s jurisdiction covers in general, 

state affairs between the five islands. It covers areas such as police, (tele) communication, 

taxation, public health, education, economic control, air traffic control, etc. The Island Territory 

Government (or Insular Government) on the other hand is responsible for the affairs of the 

island territory and consists of three bodies (per island): a Lieutenant Governor appointed by 

the Queen, an Executive Council selected by the Legislative Island Council, and the 21 

member Island Council which is elected every four years.  
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The telecommunication sector in the Netherlands Antilles (Curaçao) is currently not fully 

liberalized. In order to be able to set up, manage and operate a telecommunication 

infrastructure, the Minister (advised by BT&P) has to grand a license.  Based on the 

Telecommunication Act of 1995 (Government, 1995). There are three types of public 

telecommunication licenses: fixed local, mobile and long distance. The following Table 4.3 

provides an overview of licenses issued as per September 2004 for the Netherlands Antilles:  

 

Each island of the Netherlands Antilles has (since 1954) a local telecommunication provider, 

which is partially owned by the respective Insular Government and which holds an exclusive 

concession granted by the Central Government. The telecommunication provider for Curaçao 

is UTS (or Setel9). UTS hold licenses for local fixed telecommunication and mobile 

telecommunication. The concession of UTS will expire on January 1st
 2019 while its 

exclusivity period ended on January 1st
 2001.  

 

Despite of the fact that by law the exclusive rights of UTS ended in 2001 they still have a 

monopoly position mainly because of the current Central Government’s policy that no 

additional licenses are granted for local fixed telecommunication. Currently only licenses for 

mobile and long distance are being granted, this according to BT&P. 

 

The Central Government is however committed to a liberalized telecommunication sector. To 

achieve the liberalization new telecommunication legislation and regulatory framework are 

under consideration. BT&P is currently drafting revisions to the Telecommunication Act of 

1995. Here the existing legislation in the Netherlands is being used as the basis for the new 

legislation (STIP, 2001).  

 

Under the current telecommunication act no distinction is being made between the set up 

(placement) and exploitation of telecommunication infrastructure. This means that all 

companies that place, maintain or operate a telecommunication infrastructure have to apply 

                                                      
9 In 1999, Setel and Antelecom merged in the holding company called United Telecommunication Services N.V. 

(UTS) 

Table 4.3: Telecommunication Licenses Issued in the Netherlands Antilles per September 2004 

Curacao Netherlands Antilles Bonaire St. Martin Saba St. Eustatius

Long Distance Polycom (CT) Antelecom Telbo Smitcoms UTS UTS

GSN AAC&R PCS(CellularOne) CellularOne Communication

ANM ECC
Third Wave International

Local Fixed UTS (Setel) Telbo Telem Satel Eutel

Mobile UTS (Setel) Telbo Telcell Satel Eutel
Polycom (CT) PCS(CellularOne) ECC WIC

GSM Caribbean Antilliano Por Radcomm
Communication Systems Cur.

Saltel N.V.

Source: BT&P, 2004
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for a concession. The telecommunication act also does not make a distinction between 

network (infrastructure) and services. This means that when a license is granted for instance 

for local fixed telecommunication the concessionaire cannot provide only an infrastructure but 

has to provide telecommunication services (as defined in the act) too.  

 

In the new act it is the intention of the Central Government to make a distinction between 

network (infrastructure) and services.  Once the new act is passed a distinction can be made 

between infrastructure and service providers. There are also plans to institute an independent 

regulatory board that will relief the Minister of the responsibility to supervise competition and 

prices in the market. The big difference will be that underlying expenses and efficiency will 

determine prices. This is currently not the case. According to BT&P, the new independent 

regulatory board will supervise the different market players (providers) to assure fair 

competition and prizing. 

 

The Central Government also puts a lot of pressure on the prices of water and electricity. For 

Aqualectra this may be another reason why to engage in diversification activities as 

diversification into telecommunication might help compensate this. 

 

Economic Factors 

Curaçao with an area of 444 Km2, is the largest island of the Netherlands Antilles. Curaçao 

has a population of about 125,000 people and it is situated some 60 Km north of the coast of 

Venezuela. Tourism, refining crude oil, offshore finance and harbour facilities are the 

mainstays of Curaçao’s economy. Curaçao has a high per capita income and a well-

developed infrastructure when compared to other countries in the region and almost all 

consumer and capital goods are imported, with the Netherlands and the USA being the major 

trading partners. The following Table 4.4 shows some of the most important macroeconomic 

indicators for countries in the Caribbean region, which enables a comparison with the 

developments in Curaçao. 

Table 4.4: Macroeconomic Indicators for Countries in the Caribbean Region 

Population Inflation (%) Unemployment (%) Real GDP Growth (%)

Antigua & Barbuda 67.897 2,5 11 (2001) 1,1
Aruba 70.844 2.9 (2001) 0,6 1.0 (2001)

The Bahamas 297.477 1,7 6.9 (2001) 0,9
Barbados 277.264 1,5 10,5 1,6

Cuba 11.263.429 5.0 (2002) 3,5 1.4 (2002)
Curaçao 126.816 2,2 15,6 1,9

Domica 69.655 0,5 23 (2000) -1,0
Dominican Republic 8.715.602 26,1 16,1 -3,0

Grenada 89.258 2,5 12.5 (2000) 2,5
Haiti 7.527.817 32,3 Na 1.5 (2002)

Jamaica 2.695.867 7 15.4 (2002) 2,2
Puerto Rico 3.885.877 5.3 (2001) 12 (2002) 2.2 (2001)

St. Kits & Nevis 38.763 1,4 4.5 (1997) 1,2
St.Lucia 162.157 2 16.5 (1997) 1,5

St. Vincent & Grenadines 116.812 0,3 22 (1997) 2,2
Trinidat & Tobago 1.104.209 3,5 11 3,8

Netherlands Antilles 216.226 1.8 (II-2003) 14.2 (II-2003) 2.9 (II-2003)
Latin America & Caribbean 11.4 (2002) 8.4 (2001) 1,5

Source: DEZ 2004
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The table contains also the population of each country to give an impression of the size of the 

country. Curaçao like most countries in the Caribbean is also constrained by size and 

openness of its economy. Curaçao is on the one hand highly susceptible for external shocks 

while on the other hand the smallness of the economy provides the opportunity to respond 

quickly to international development if the right policies are pursued (BNA, 2002). 

 

Other developments that affect the economy of the Island and thus Aqualectra are: 

- Tourism: the revenue of Aqualectra depends partly on tourism, as the biggest clients 

of Aqualectra are hotels. A drop in the number of tourism therefore has a direct effect 

on Aqualectra 

- Oil prices: Aqualectra uses derivates of oil for the production of water and electricity. 

A change in oil prices therefore has a direct effect on Aqualectra. 

- Competition on electricity and water market; It is currently possible for customers to 

produce their own electricity and water. This means that the number of customers of 

Aqualectra will decrease. 

- Offshore financing 2019 over: per 2019 all tax benefits offshore companies receive in 

the Netherlands Antilles is abolished. This means that there will be no reason for 

offshore companies to be in the Netherlands Antilles. If the Central Government does 

not take action this will mean that several offshore companies will stop existing. This 

can have a huge impact on the economy and Aqualectra.  

- Lease contract Isla 2019 over: the contract of the oil refinery on Curaçao (Isla N.V.)  

will be over in 2019. This can have a huge impact on the economy of Curaçao and 

Aqualectra if the Central Government does not find a company who is willing to take 

over the refinery.  

 

All these developments have a direct impact on the revenue stream of Aqualectra. That is 

also why diversification is certainly an option. 

 

Social Factors 

Water is considered as a primary need and therefore cannot be cut-off from people. Prices for 

water and electricity are high because of the high costs of production and finance. This fact in 

combination with the pressure of the Central Government on prices means that Aqualectra 

does not receive the full benefits. Diversification into telecommunication can help compensate 

this, as it will generate extra revenues for Aqualectra.  

 

Technological Factors 

Aqualectra has to consider competing technologies like Wireless communication and ADSL 

when making the decision to diversify. At the moment there is a huge demand but if 

Aqualectra waits for to long this demand can be satisfied by the competing technologies and 

this will mean that there will be no room for Aqualectra to engage in diversification activities.  



The Value of The Excess Data Transmission Capacity for Utility Companies, 2004                                                    40 

 

  

 

The conclusion that can be drawn from the PEST analysis is that currently political factors 

form a barrier because of the policy of the Central Government that no other concession on 

fixed telecommunication is being granted.  Competing technologies may also cause also 

cause problems. All the other factors represent advantages for using the excess capacity to 

set up a public telecommunication infrastructure.   

4.3.3 SWOT Analyses 

The strengths of Aqualectra in relation to the fixed telecommunication market are its existing 

customers relations with over 64.000 connections of electricity.  A strength of Aqualectra is 

also the possibility to (help) provide all homes and businesses on the island connected to its 

power line grid with a always on broadband on connection by using the power line 

communication technology. The fact that most cables and conduits are already in place can 

also be seen as a strength of Aqualectra because this will keep initial investments low and 

makes it easier and faster to set up the infrastructure. 

 

A weakness is the fact that Aqualectra is not acquainted with the telecommunication market 

and therefore does not know the how the market functions. The lack of strategic assets is also 

a weakness of Aqualectra as it is the key to perform well on the fixed telecommunication 

market. 

 

Future changes expected in the telecommunication regulation will make it possible for 

Aqualectra to enter the telecommunication market. The technology development like BPL and 

the possibility to implement several utility applications can also be seen as an opportunity of 

Aqualectra in the telecommunication market. 

 

Finally some threats of Aqualectra in the telecommunication market are that the regulation 

does not change as expected and therefore impeding Aqualectra to enter the market. A threat 

that has to be considered is that of competing technologies like ADSL and Wireless 

communication that may affect Aqualectra. The government policy can also be considered a 

threat because of the fact that they posses a majority of shares in Aqualectra and therefore 

can have a significant influence on the decision to diversify or not. 
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The Table 4.5 below summarizes the opportunities and threats of the fixed telecommunication 

market in Curaçao from the point of view of Aqualectra, as well as the position in terms of 

strengths and weaknesses Aqualectra has on the market for fixed telecommunication 

infrastructure.  

 

4.3.4 Alliances and Relationships 

Aqualectra is partially owned by the Central Government, which is currently also the legislator 

and regulator of the telecommunication market. An interesting fact is that the Central 

Government does also partially own UTS.  Aqualectra has to take this into account when 

making the decision to diversify into the fixed telecommunication market as it might have 

implications for UTS depending of the business structure Aqualectra chooses. 

 

In order to obtain (long run) sustainable competitive advantage strategic assets must be 

accumulated, this can be done in the form of strategic alliances. 

4.3.5 Market Demand 

A survey in the form of a questionnaire (refer to Appendix XI) was conducted under 24 

telecommunication companies on the Island to measure the demand for an alternative fixed 

telecommunication infrastructure. The results of question 7 (see Appendix XII) of this 

questionnaire underlined the fact that there is a demand for an alternative fixed 

telecommunication infrastructure. The results also indicated that there are certain specific 

requirements for an alternative fixed infrastructure. Some of the requirements are a bandwidth 

between 128 Kbps and 10 Mbps, low pricing, high reliability, good quality of service, 24 hr 

helpdesk, ease and speed of installation. 

Strengths Weaknesses
Existing customers relations Aqualectra is new on the fixed 

telecommunication market
Possibility to (help) provide all homes 
and businesses on the island with a 
broadband always on connection.

Lack of strategic assets

Cables, conduits are already in place
Opportunities Threats

Future changes in regulation Regulation

Emerging services based on broadband Competing technologies
Utility applications such as automatic 
meter reading, load control etc etc

Government Policy

Table 4.5: SWOT Analysis. 
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4.3.6 Elimination Method 

The next step of the framework was to reduce the number of option to a set of business 

options based on a set of pre defined criteria’s. The following selection criteria’s for the 

infrastructure are determined based on among others the results of section 3 of the 

questionnaire (see Appendix XII): 

1. Bandwidth, the infrastructure must be able to cope with middle broadband (128 kbps 

and 1O Mbps). 

2. The infrastructure must be reliable.  

3. The infrastructure must be able to cope with future technology changes. 

4. Ease and speed of Installation, the infrastructure and services on the infrastructure 

must be easy to install. 

5. The infrastructure must be resistance to external noise,  

6. The cost to set up the infrastructure and services on the infrastructure must be kept 

low. 

7. The cost for maintaining the infrastructure must be low. 

8. The excess capacity must be used as much as possible. 

 

In the following Table 4.6 it is stated to what extent the different possibilities meet the 

selection criteria’s.  

 

Regarding the Last Mile, the All Wire Line and PowerWiFi options are selected. The wireless 

option is not selected because of the reliability compared to the rest of the options. Wireless 

communication is susceptible to environmental changes. The FOOPL option is also not 

selected because it does not make complete use of the excess capacity and require extra 

investments that will result in a higher set up cost compared to the rest and therefore is not 

selected. 

 

For the Long Haul only the fibre option is selected. The PLC and Copper options cannot meet 

the bandwidth requirement for a Long Haul, are not reliable and will not be able to cope with 

future changes. It is mainly for those reasons that the PLC and Copper option are not 

Table 4.6: Elimination of Possibilities 

Selection Criteria's All Wire Line PowerWifi Wireless FOOPL Fibre PLC Copper Wireless Fibre Wireless PLC
Bandwidth Yes Yes Yes Yes Yes No No Yes Yes Yes No
Reliable Yes Yes No Yes Yes No No No Yes No No
Cope with future changes Yes Yes Yes Yes Yes No No Yes Yes No No
Ease and speed of installation Yes Yes Yes Yes Yes No No Yes Yes Yes Yes
Resistance to external noise Yes Yes Yes Yes Yes No No No Yes Yes No
Low set up costs Yes Yes Yes No Yes No Yes Yes Yes Yes No
Low maintenance costs Yes Yes Yes Yes Yes No No No Yes No No
Use of excess capacity Yes Partially No No Yes Yes Yes No No No No

Last Mile Long Haul Interconnection
Business Opportunities



The Value of The Excess Data Transmission Capacity for Utility Companies, 2004                                                    43 

 

  

selected. The wireless option is not selected because of the reliability and the fact that the 

excess capacity is left unused. 

 

For the Interconnection only the fibre option is selected as business opportunity. The wireless 

option is not selected mainly because of the reliability and disability to cope with future 

changes and high maintenance costs. The PLC option is not selected mainly because it 

cannot meet of the bandwidth requirement. 

4.4 Feasibility study 

The final step of the framework is to conduct a feasibility study on the business opportunities 

that resulted after the market analysis.  

4.4.1 Financial Cost Benefit Analysis 

A Financial Cost Benefit Analysis (F-CBA) is a tool to assess a project’s profitability. A F-CBA 

is always done before realization; normally assumptions on expected costs have to be made. 

Therefore the F-CBA can never be hundred percent accurate, but is only to be used as an 

assessment to the projects profitability. This is also the case in this F-CBA, as I had to make 

assumptions because accurate data was sometimes not at hand. This part of the chapter is 

organized as follows: in the first part the three business scenarios analysed are presented. 

Subsequently some facts and assumptions used in the cost benefit analyses are presented. 

Finally the results of the conducted cost benefit analysis are presented.   

4.4.1.1 Business Scenarios 

The following business scenarios10 are used for the F-CBA: 

Scenario 1: Landlord  

According to this scenario Aqualectra provides for the Last Mile the use of its power lines and 

for the Long Haul it provides dark fibre to a third-party service provider, which constructs and 

maintains the network and performs network and customer operations. The third-party service 

provider will bear most or all the risk and will receive most of the return. Aqualectra’s return 

will come in the form of leasing dark fibre and power lines per meter. 

 

Scenario 2: Wholesale 

With the wholesale scenario Aqualectra will construct a network using BPL for the Last Mile, a 

fibre optic SDH STM-1 ring for the Long Haul and a fibre optic connection to Arcos. 

Aqualectra will maintain the network and perform network and customer operations while 

bearing the full risk. The return will come in the form of wholesaling capacity per Mbps.  

 

                                                      
10 These business scenarios are derived from the business scenarios presented by United Telecom Council (UTC) 

director of research David Shpigler during UTC annual conference in Nashville in may 2004 (System Dynamics Inc., 

2004). 
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Scenario 3: Service Provider  

Aqualectra will construct a network using BPL for the Last Mile, a fibre optic SDH STM- 1 ring 

for the Long Haul and a fibre optic connection to Arcos. Aqualectra will maintain the network 

and perform network and customer operations while bearing the full risk. The return will come 

in the form of selling broadband connections.  

 

These scenarios are summarized in the following Table 4.7: 

4.4.1.2 Facts and Assumptions per Scenario 

The following facts and assumptions are used per scenario for the F-CBA: 

- Time period: A time period of 15 years was assumed for each of the scenarios. 

- Depreciation: The passive components like cables connectors etc have a lifespan of 

15-20 years. Active components on the other hand have a lifespan of about 5 years11. 

So for the passive components a depreciation of 15 years is used. The depreciation 

of the active components is therefore 5 years. This means that every 5 years the 

active components have to be changed.  

- Loan period: Aqualectra uses normally a (payback) period of 5 years to pay back 

loans.  

- Inflation Rate (p): The past seven years the inflation on Curaçao fluctuated between 

0,8% and 5% with an average of 2%12. Based on this knowledge, I opted to use an 

average rate of inflation (p) of 2% for the coming 15 years.  

- Discount rate (i): The discount rate can be set equal to the prevailing interest rate of 

the country but it can also be set according to Rate of Return the company wants to 

                                                      
11 http://www.networkmagazineindia.com/200205/krone2.shtml viewed on August 1 2004 
12 http://www.centralbank.an viewed on August 1 2004 

Table 4.7: Business Scenarios for Aqualectra 

Scenario 1        
Land Lord

Scenario 2 
Wholesale

Scenario 3 
Service Provider

Allow other to access 
your infrastructure Yes Yes No

Lay-out dark fiber for 
Long haul Yes Yes Yes

Lay-out dark fiber for 
Interconnection Yes Yes Yes

BPL for Last Mile No Yes Yes

Contruction of a SDH 
network No Yes Yes

Connection to Arcos No Yes Yes

Network Maintenance No Yes Yes
Infrastructure 
Mantainance Yes Yes Yes

Return

Lease dark fiber 
and power lines

Wholesale capacity 
per Mbps

Broadband 
connections

Risks
third party and 

Aqualectra
Aqualectra Aqualectra
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receive. Aqualectra usually uses a discount rate of 20% for its projects and this rate 

will also be used to compare the different scenarios. 

- Local Loop Capacity: The SDH network will be a STM-1 with a capacity of 155,52 

Mbps. The contention ratio for ADSL is normally 40:1 or 50:1 for a broadband 

connection of 512Kbps.  Meaning that a customer with a broadband connection of 

512 Kbps based on a contention factor of 40:1 shares its broadband connection with 

39 other clients. This means that if all 40 clients are using the their connection at the 

same time one user will be connected at a speed of 12 Kbps that is below dialup 

connection. In practice this will never happen. I assumed a contention ratio of 50:1 for 

the Service Provider scenario (13.000 broadband connections of 512 Kbps). 

(13.000/50) x512 Kbps= 133 Mbps needed so the STM-1 (155,52 Mbps) capacity is 

sufficient. 

- Number of F.O. strands: The empty conduits (Hostalen GM 5010 T3 black) 

Aqualectra uses have a diameter of 20 mm so the maximum numbers of strands it 

can carry are (a F.O. cable with) 96 strands, which have a total diameter of 17 mm.  

These are based on specifications of ARMOR-LITE Cables. 

- Number clients (connections): There are two large Internet service providers on the 

Island. The first is UTS and the other is CuraNet. CuraNet currently has 13,000 

private clients and 400 business clients. In principle Aqualectra has the potential to 

serve about 64,000 clients, which is equal to the amount of electricity connections. It 

is not realistic to say that they all these 64,000 electricity clients will also become 

telecommunication clients.  The assumption on how many clients (connections) the 

business will have in the future is based on the number of clients CuraNet currently 

has.  So for the Wholesale scenario is will use 400 connections and for the Service 

provider scenario I will use 13,000 clients. 

 

A summary of these facts and assumptions is presented in Figure 4.8: 

Table 4.8: Financial Data per Scenario 

Landlord Wholesale Service Provider 
Parameters Units Amount Amount Amount
Time Period [yr] 15 15 15
Depreciation [pasive components] [yr] 15 15 15
Depreciation [active components] [yr] - 5 5
Pay Back Loan Period [yr] 5 5 5
Inflation rate (p) [%] 2 2 2
Discount rate (i) [%] 20 20 20
Conversion factor USD-->ANG - 1.82 1.82 1.82
Number of F.O. strands - 96 96 96
Number of wholesale connections - - 400 -
Number of connections - - - 13000
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4.4.1.3 Cost Analysis 

This paragraph will focus on the cost analysis for the different business scenarios described 

in paragraph 4.4.1.1. The Total Cost of Ownership consists of the initial investment and 

recurrent costs. The first being the material and labour costs to construct the different parts of 

the infrastructure (Last Mile, Long Haul and Interconnection) and the latter being the recurrent 

cost (fixed costs, variable operating costs and marketing/ expenses) for operating the 

infrastructure. 

 

Initial Investment 

The following Table 4.9 contains the investment costs in millions Antillean Guilders for each 

scenario. For a further break down of the cost, please refer to Appendix V to VIII. 

As shown here the Landlord scenario has a initial investment of about 2,2 million Antillean 

Guilders and the Wholesale and Service provider scenario require respectively an initial 

investment of about 4,0 million and 7,3 million Antillean Guilders. The Landlord scenario 

requires investing only in the Long Haul and Interconnection while for the Wholesale and 

Service provider scenario extra investments to set up an SDH-ring and BPL for the Last Mile 

are required.  The initial investment of the Service Provider is higher than for the Wholesale 

scenario because of the greater number of clients. 

 

Recurrent Costs 

For the Landlord scenario I assumed all activities to be incorporated into the business 

processes of Aqualectra so no extra personnel and vehicle cost will be needed. The 

Wholesale and Service Provider scenario must be incorporated into a separate business and 

therefore extra cost for office rent (Service Provider only), personnel and vehicles where 

incorporated.  The difference in the costs for the Wholesale and Service Provider scenario 

lies in the act that the Wholesale scenario is based on 400 clients and the Service Provider 

scenario on 13.000  

 

The following recurrent costs where used for the different scenarios: 

- Administration: These costs for billing and administering the clients and include 

also consultancy. No extra administration cost was used for the Landlord 

scenario. For the Wholesale scenario I assumed based on 400 clients ANG 4,000 

per month (ANG 48,000 per year) and for the Service Provider scenario based on 

Table 4.9: Investment Costs per Scenario 

 

Initial Investment Landlord Wholesale Service Provider 
Description Unit Price (mln ANG) Price (mln ANG) Price (mln ANG)
Total Cost Long Haul Dark Fibre [mln ANG] 2,05 2,05 2,05
Total Long Haul SDH-ring [mln ANG] 0,00 0,98 0,98
Total Interconnection Dark Fibre [mln ANG] 0,16 0,16 0,16
Total Last Mile BPL [mln ANG] 0,00 0,84 4,08

total: 2,21 4,03 7,28
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13,000 clients I assumed ANG 10,000 per month (ANG 120,000 per year). These 

amounts are based on experience of Aqualectra. 

- Office Rent: In order to serve the 13,000 projected clients an office has to be 

rented for ANG 3,000 per month (ANG 36,000 per year) for the Service Provider 

scenario. The other two scenarios will be using one of Aqualectra’s buildings and 

therefore no extra office rent cost is assumed. 

- Personnel: No extra personnel will be needed for the Landlord scenario. For the 

Wholesale I scenario I assumed that the following personnel will be needed to 

serve the 400 clients: a managing director earning ANG 72,000 per year, a free 

lance financial person earning ANG 10,000 per year, a salesman earning ANG 

24,000 per year, a senior helpdesk employee earning ANG 36,000 per year and 

two junior helpdesk desk employees both earning ANG 18,000.  Regarding the 

Landlord scenario I assumed due to the fact that they have to deal with 13,000 

clients: more hours for the free lance financial person, two extra salesmen, one 

extra Administration employee and three extra junior helpdesk employees. I 

included a sum 30 % of the personnel costs for social and other costs. All these 

costs are based on local wages.  

- Vehicle: No vehicle costs were assumed for the Landlord scenario. For the 

Wholesale scenario I assumed two (diesel) cars to be leased. The first car is for 

the managing director and cost ANG 1,300 per month (ANG15,600 per year) the 

second car is for other usage and cost ANG 1,000 per month (ANG 12,000 per 

year). A sum of ANG 50 per month per car was assumed for (diesel) fuel resulting 

on a fuel cost of ANG 1,200 per year. For car insurance I assumed ANG 1,500 

per year per car (all risk).  Regarding the Service Provider scenario I assumed 

that two extra cars of each ANG 1,000 per month would be needed. Therefore 

also the fuel and insurance costs are higher (ANG 2,400 and ANG 6,000). All 

these costs are based on current market prices. 

- Maintenance: In general maintenance costs represent a significant part of the 

expenses of a business. Because it was difficult to find information on the 

maintenance costs I decided to use the rule of thumb of 5% of the initial 

investment (CA*net 3, 2002). 

- Interconnection to Arcos: Internet connection will be provided only in the Service 

Provider scenario. For the interconnection part capacity has to be leased from the 

submarine fibre optic cable Arcos. In order to obtain a quotation from Arcos on 

must have a business relation.  From different meetings with CuraNet I 

understood that they currently pay $1,500 per 2 Mbits per month for capacity on. 

The interconnection expenses for the Service Provider scenario was then 

calculated based on the local loop capacity of 155,52 Mbps and the price of 

$1,500 per 2 Mbps resulting in an interconnection cost of about ANG 2,5 million 

per year.  
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- Electricity: For the Landlord scenario there will be no electricity costs involved. 

The utility costs for the Wholesale and Service Provider scenarios are based on 

an average electricity price of ANG 0,42 per KWh and are about ANG 75,000 for 

the Wholesale Scenario and ANG 100,000 for the Service Provider scenario. For 

the exact calculation please refer to Appendix III. 

- Insurance: Royal & Sunaliance Schadeverzekering N.V. (local insurance 

company) uses 1,5 ‰ of the projected revenues as a rule of thumb for Liability 

insurance per year and 3 ‰ of the asset value (initial investment) per year for 

property insurance. The liability for the Landlord scenario is in hands of the third 

party so only the property will be insured (ANG 6,663 per year). For the 

Wholesale scenario a sum of ANG 11,197 is used for the liability and ANG 

12,093 is used for property insurance. Regarding the Service Provider scenario a 

sum of ANG 14,040 and ANG 21,825 is used for property insurance. 

- Marketing/Sales: For the marketing/selling expense a sum 5% of the initial 

investment was used. This cost consists mainly of billing expenses 

- Miscellaneous: I incorporated a miscellaneous cost of 5% of the total operational 

costs (fixed operating costs + variable operating costs) to compensate in case the 

projected recurrent costs turn out to be higher than projected.  
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These recurrent costs are summarized in the following Table 10: 

 

The recurrent costs of the Wholesale and Service Provider scenario are respectively 3,5 

million and 4,2 million Antillean Guilders and are much higher than the 0,2 million Antillean 

Guilders of the Landlord scenario. This has mainly to do with the high variable operating cost 

and costs for creating a separate business. 

4.4.1.4 Benefit Analysis 

This paragraph will focus on the benefit analysis for the different business scenarios. The 

benefits (revenues) are split in non recurrent and recurrent. The first are earnings before tax 

received once (e.g. installation fee) and the second are earnings before tax received 

periodically (e.g. lease amount). 

 

Table 4.10: Recurrent Costs for the Different Scenarios 

Landlord Wholesale Service Provider 
Description Unit Price [ANG] Price [ANG] Price [ANG]
1. Fix operating costs

1a. Administration [ANG/yr] 0 48.000 120.000
Sum [ANG/yr] 0 48.000 120.000

1b. Office Rent [ANG/yr] 0 0 36.000
Sum [ANG/yr] 0 0 36.000

1c. Personnel costs
     Managing Director [ANG/yr] 0 72.000 72.000
     Free lance Financial pers [ANG/yr] 0 10.000 30.000
     Sales pers. 1 [ANG/yr] 0 24.000 24.000
     Sales pers. 2 [ANG/yr] 0 0 24.000
     Admin pers. 1 [ANG/yr] 0 0 24.000
     Chief Helpdesk [ANG/yr] 0 36.000 36.000
    Junior  Helpdesk1 [ANG/yr] 0 18.000 18.000
    Junior  Helpdesk2 [ANG/yr] 0 18.000 18.000
    Junior  Helpdesk3 [ANG/yr] 0 0 18.000
    Junior  Helpdesk4 [ANG/yr] 0 0 18.000
    Junior  Helpdesk5 [ANG/yr] 0 0 18.000

Sum [ANG/yr] 0 178.000 300.000
     Social and other charges [30 %] [ANG/yr] 0 53.400 90.000

Sum [ANG/yr] 0 231.400 390.000

1d. Vehicle
    Lease car 1 [ANG/yr] 0 15.600 15.600
    Lease car 2 [ANG/yr] 0 12.000 12.000
    Lease car 3 [ANG/yr] 0 0 12.000
    Lease car 4 [ANG/yr] 0 0 12.000
    Diesel Fuel [ANG/yr] 0 1.200 2.400
    Car Insurance [ANG/yr] 0 3.000 6.000

Sum [ANG/yr] 0 31.800 60.000

2. Variable operating costs
2a. Maintenance cost [5% of Initial  investment] [ANG/yr] 110.551 201.550 363.757
2b. Interconnection to Arcos/Americas [ANG/yr] 0 2.547.418 2.547.418
2c. Electricity costs [ANG/yr] 0 75.000 100.000

Sum [ANG/yr] 110.551 2.823.967 3.011.175
3. Other Expenses

3a. Insurance
        Liability   (1,5 ‰ of the revenue) [ANG/yr] 0 11.197 14.040
        Property (3 ‰ of initial investment) [ANG/yr] 6.633 12.093 21.825
3b. Marketing/Sales expenses [2%-5% of initial investment] [ANG/yr] 44.221 201.550 363.757
3c. Miscellaneous [5% of operating costs] [ANG/yr] 5.528 156.758 179.059

Sum [ANG/yr] 56.381 381.598 578.681

total: 166.933 3.516.765 4.195.856
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Non-Recurrent Revenues 

The following non-recurrent revenues where used for the different scenarios (see Table 4.11): 

 

The connection fees of ANG 1500 for the Wholesale scenario and ANG 100 for the Service 

Provider scenario are based on current local connection costs UTS charges for respectively 

lease lines and ADSL.  No connection cost can be charged for the Landlord scenario. The 

non-recurrent revenues for the Wholesale scenario is 600.000 Antillean Guilders and it is 

lower than the 1.3 million Antillean Guilders for the Service Provider scenario because of the 

fact that I assumed only 400 wholesale clients in contrast to 13.000 connections for the 

Wholesale scenario. 

 

Recurrent Revenues 

The recurrent revenues per year per scenarios are summarized in the following Table 4.12:  

 

The recurrent revenue of the Landlord scenario is based on the assumption that all 96 strands 

of fibres for the Long Haul and Interconnection are leased together with power lines for the 

Last Mile. The benchmark price in Canada and the U.S. for an Indefeasible Right to Use 

(IRU)13 for dark fibre is $ 4 per 4 strands per meter for a period of 20 years (CA*net 3, 2002).   

Based on this I calculated the lease price at ANG 0,10 per strand per meter per year. Please 

note that this price for leasing dark fibre includes also power lines for the last mile. This 

resulted for the Landlord scenario in a recurrent revenue of about 0.8 million Antillean 

Guilders. 

 

Regarding the Wholesale scenario the assumption was made that the whole capacity of 

155,52 Mb (STM-1) is leased per Mb. I will use a price of ANG 4,000 per Mb per month (ANG 

48,000 per Mb per year) based on what UTS currently charges (ANG 4,010 per Mb per month 

                                                      
13 An IRU is an Indefeasible Right to Use of the fibre. Most companies who offer customer owned dark fibre sell IRUs 
to the fibre. For regulatory reasons generally only licensed carriers are allowed access to support structures and 
municipal right of ways. Rather than selling title to the fibre the fibre contractors grant a 20 year IRU. In some cases 
IRUs of shorter or longer term available. But as opposed to a lease an IRU can be used as collateral, can sold or  
traded and otherwise treated like a physically owned asset. 

Table 4.11: Non-Recurrent Revenues per Scenarios per Year 

Non-Recurrent in Landlord Wholesale Service Provider 
Description QuantityUnit ANG Price (ANG) Price (ANG) Price (ANG)
Connection Costs 400 1,500 - 600,000 -
Connection Costs 13,000 100 - - 1,300,000

total: 0 600,000 1,300,000

Table 4.12: Recurrent Revenues per Scenarios 

Recurrent in Landlord Wholesale Service Provider 
Description Quantity Unit ANG/Unit/yr Price (ANG) Price (ANG) Price (ANG)
Dark Fibre and Power lines Lease 8.066.688 [m*strands] 0,10 806.669 - -
Local Loop Capacity 155,52 [Mbps] 48.000 - 7.464.960 -
Broad band access 13.000 720 - - 9.360.000

total: 806.669 7.464.960 9.360.000
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for a standard IP Leased Line).  Resulting in a recurrent revenue of about 7.5 million Antillean 

Guilders per year. 

 

For the Service Provider I assumed a total of 13.000 registered clients with a broadband 

connection of 512kbps and paying ANG 60 per month (ANG 720 per year) based on the world 

average broadband price is $32 for Cable and $ 29,50 for DSL (ZDNet UK, 2004). This 

resulted for the Service Provider scenario in a recurrent revenue of 9.4 million Antillean 

Guilders per year. 

 

The Service Provider has the highest revenue (9,4 million Antillean Guilders) when compared 

to the Landlord (0,8 million Antillean Guilders) and Wholesale (7,5 million Antillean Guilders) 

scenario. This has to do with the fact that Aqualectra can receive the full benefits of offering 

broadband services to 13.000 clients. Regarding the other two scenarios benefits is shared 

with third parties. 

 

4.4.1.5 Profitability Analysis 

A profitability analysis was conducted on the different scenarios based on the cost and 

benefits described in the previous sections (please refer to Appendix IX for the exact 

calculations) with the following results (see Table 4.13): 

 

Based on the above one can conclude that the Service Provider scenario with a NPV of 19.9 

million Antillean Guilders is the most profitable option when compared to the rest of the 

scenarios. The Wholesale scenario has also a high NPV of 16.3 million Antillean Guilders and 

the Landlord scenario has with 1.1 million Antillean Guilders the lowest NPV.  The Service 

Provider scenario may have the highest NPV but it does also have the highest risk. The 

Wholesale scenario has a medium risk while the Landlord scenario with the lowest NPV has 

also the lowest risk. 

 

4.4.1.6 Sensitivity Analysis 

In this paragraph the sensitivity for the different scenarios is presented. For this analysis all 

the major cash flow items have been used. The major cash flow items are fluctuated in steps 

of 10% of their original value, between 50% decrease (cash flow item x -50%) and 50% 

increase (cash flow item x 50%) and the NPV is then calculated. The switching value is also 

calculated. This is the percentage of change (of the cash flow item) at which the NPV turns to 

0. In other words it is the percentage at which the project becomes unprofitable when 

Table 4.13: Profitability Analysis Results 

Landlord Wholesale Service Provider 
NPV [mln ANG]: 1.1 16.3 19.9
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changing the cash flow item. The following Table 4.14 gives an overview of the sensitivity 

analysis for the different scenarios (see also Appendix X for a schematic overview).  

 

An increase of the initial investment has no significant effect on the profitability of the different 

scenarios. For the Landlord scenario it has to increase with more than 170% before the 

project turns unprofitable and for the Wholesale and Service Provider scenario it has to 

increase with respectively 1000% and 900% before they turn unprofitable. For all the three 

scenarios a decrease in the recurrent revenues will have a significant effect on the NPV, as 

the project will turn unprofitable. This has to taken into consideration especially for the 

wholesale scenario. For the wholesale scenario I used the current local lease line prices of 

UTS. Once the local telecom market is fully liberalized this prize will drop significantly due to 

competition and therefore it can cause the project to turn unprofitable. For the other scenarios 

I used current average world prices. Based on this I do not foresee that the prices will drop 

significantly.  The non-recurrent revenues have no effect on the NPV of the Wholesale and 

Service Provider scenarios. Even if they are left out of the calculation (non-recurrent 

revenues=0) the projects will still be profitable. 

Table 4.14: Sensitivity Analysis Results 

Cash Flow Item Assume.. NPV [mln ANG] Switching Value

Initial Investment [-50%,50%] [1.4,    0.8] Increase >170%

Recurrent Costs [-50%,50%] [-1.0,   3.2] Increase >130%

Recurrent Revenues [-50%,50%] [1.5,    0.7] Decrease >25%

Initial Investment [-50%,50%] [16.8, 15.7] Increase >1000%

Recurrent Costs [-50%,50%] [25.4,   7.2] Increase >85%

Recurrent Revenues [-50%,50%] [-3.0,  35.5] decrease >40%

Non Recurrent Revenues [-50%,50%] [16.0,  16.5] No switching value

Initial Investment [-50%,50%] [21.0, 18.9] Increase >900%

Recurrent Costs [-50%,50%] [30.8,   9.1] Increase >90%

Recurrent Revenues [-50%,50%] [-4.3,  44.1] decrease >40%

Non Recurrent Revenues [-50%,50%] [19.8,  20.5] No switching value
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4.4.2 Risks Analysis 

The risk analysis focuses on the incremental and material risks that Aqualectra will be 

exposed to as a result of entering the telecommunication infrastructure market. Aqualectra 

must deal with the following risks (see Table 4.15): 

 

  

 

Risk Description Risk Mitigation
No license to enter the market No license means no exploitation therefore this is considered as 

one of the most significant risks.
This risk is considered low because of the fact that 
the Government is committed to a fully liberalized 
market.

Projected sales not met If the projected sales are not achieved, then Aqualectra will not 
earn the projected return. 

A good marketing and positioning strategy can 
mitigate this risk. It is also imperative to have an 
experienced sales team.

Costs exceed forecast At set-up and implementation it may turn out that the costs 
exceeds the forecast.

This risk is present because of the fact that is was 
very difficult to obtain detailed pricing of all active 
and passive components to construct the 
infrastructure. It is therefore important to review 
the prizes and request guarantees from the 
vendors.

Sales prices are lower then 
projected

As result of competition sales prices could be lower than projected 
impeding Aqualectra to enter the market.

Sales prices are based for the Landlord and 
Wholesale scenario on current average world 
market prices and are considered very 
competitive. The chance that these prices are 
lower in the long term is considered low. For the 
Wholesale scenario however there is a large risk 
that the prizes are going to be lower that 
projected. Aqualectra could consider price 
flexibility to reduce risk.

Business failure or bankruptcy The business might not be profitable and has to stop existing. Aqualectra cannot mitigate this risk but must 
make sure that bankruptcy will have no effect on 
the core business.

Red Tape It could take longer to get needed licenses due to red tape. Management should use lobbying and 
communication strategies to be able to get the 
needed licenses. Aqualectra could maybe wait 
until the licenses are obtained to start the project.

Protest from the market Players in the telecommunication (infrastructure) market could 
protest against the project.

A good lobbying and communication strategy 
could mitigate this.

Damage or breakdown 
equipment

It is possible that equipment could be damaged  resulting in the 
interruption of service.

Aqualectra could request guarantees from 
vendors and maybe store some critical spare 
parts. Aqualectra should also negotiate with the 
vendors the possibility to obtain parts in 24 hours 
in case of damage or breakdown.

Construction and set-up risks During installation Aqualectra's core business equipment could be 
damaged.

Aqualectra should purchase insurance in order to 
cover any damage.

Negative effect on Aqualectra's 
core business

The infrastructure business could have a negative effect on 
Aqualectra's core business.

It is necessary that Aqualectra management 
insure through strategy that no damage to 
Aqualectra's core business results from engaging 
in diversification activities. Aqualectra cannot 
mitigate liability completely.

No demand It may turn out that there is no demand for the infrastructure. The probability for this to happen is considered 
low. The results of the questionnaire showed that 
there is a demand.

Uncertainty in Telecom policy Uncertainty regarding the telecom policy on the island could result 
in a delayed implementation.

Telecom policy could be put to the test trough the 
court of justice in order to obtain more 
transparency.

Politics Politics plays a major role as the Government has a majority of 
shares in Aqualectra. This could have a negative effect on the 
business.

This risk is difficult to mitigate but Aqualectra could 
minimize it with a good lobbying and 
communication strategy.

Economic situation Economic situation of the Island could deteriorate further. Aqualectra can not mitigate this risk.

QoS of the infrastructure not 
met

Quality of Service required of the infrastructure is not met, 
resulting in a poor functioning infrastructure. 

Aqualectra should maybe seek for certification 
and request guarantees from vendors.

Legal Claims It is possible that customer might file claims against the business. Aqualectra should purchase insurance in order to 
cover any claims.

Table 4.15: Risk Analysis 
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Most of the risks of Aqualectra in the fixed infrastructure telecommunication market can be 

mitigated. Some of the most important risks that Aqualectra should deal with in short term 

(once they decided to diversify) are: sales prizes are not met (especially for the Wholesale 

scenario), possible protest from the market and politics.  These risks are critical and can have 

a significant effect on the performance of Aqualectra in the telecommunication market. 

4.4.3 Best Opportunities 

The aim of the feasibility study was to go from a set of business opportunities to a set of best 

opportunities. The following set of best opportunities can be used by Aqualectra to base their 

diversification decision on; the first is the Service Provider scenario, which has the highest 

NPV and highest risk. The second is the wholesale scenario, which has a high NPV and 

medium risk and the last is the Landlord scenario which has the lowest NPV but also the 

lowest risk. Depending on the risk appetite of Aqualectra they can chose one of the scenarios. 

 

4.5 Social and Economic Impact 

The uses of the excess capacity could have the following social and economic impact on 

individuals, private sector, the Island of Curaçao and Aqualectra: 

  

Individuals 

- Dissemination of Information: The main advantage of the use the excess capacity for 

the inhabitants of Curaçao lies in the fact that it fosters the dissemination of 

information and knowledge by separating content from its physical location. The 

possibility to provide every household on the island with a broadband connection to 

global networks will make information more accessible to anyone. 

- Improve Communication: The use of the excess capacity can also improve 

communication between people. This will enhance social cohesion. 

- Education: The use of the excess capacity offers a potential to offer unprecedented 

educational opportunities to all groups in all areas. Global knowledge networks 

promote new ways of education and enables distance learning and effective adult 

education. 

- Enhance Service Provisioning: The use of the excess capacity will make it possible to 

offer a wide range of new services like; E-Commerce, Public Safety (Including 

biometrics, surveillance, and interoperability for law enforcement and investigations), 

E-government and delivery of government services on-line, Tele-working, Tourism, 

Distance Learning, Telemedicine, Entertainment and Video Conferencing. 

 

Private Sector 

The development of ICT resulting from the use of the excess capacity can change the way 

enterprises produce, transport, distribute and exchange goods and products by engaging in 

online Business-to-Business (B2B) activities. The main impact here is that it can lead to 
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substantial efficiency gains in production, distribution and markets. By using the infrastructure 

businesses can: 

- Store, retrieve, sort, filter distribute and share information seamlessly. 

- Improve market efficiency as companies have better access to global market of 

suppliers and customers. 

- Lower the cost by automating administration. 

 

The Island of Curaçao 

Trigger Economic Development 

By using the excess capacity practically every household and or business connected to the 

power grid of Aqualectra can be provided with a broadband connection. Broadband 

communication can play a major role in obtaining/retaining economic vitality. The use of the 

excess capacity can help trigger economic development because it enhances service 

provisioning as mentioned earlier. The long-term benefits of these broadband-enabling 

applications -for government, commerce, education, research and medicine- include the 

ability to retain, expand and attract business and investment as well as developing workforce 

excellence which will have a positive effect on the economic development of the Island 

(Lisowski, 2004). 

 

Help bridge Global and Social Digital Divide14 

The use of the existing excess capacity of Aqualectra can help eradicate some of the causes 

of the digital divide. Being on an island one is naturally divided by water therefore one must 

have a good telecommunication connection with the outside world in order to prevent a global 

digital divide.  The existing telecommunication infrastructure provides this but not at an 

affordable price that the whole society can benefit of it.  The data transmission speed is for 

instance is low according to the local telecommunication companies and telecommunication 

costs are very high (see also Appendix XII, section 1). Competition resulting form the use of 

the existing excess capacity can trigger an increase in bandwidth while at the same time 

prices will drop making it more affordable to the society. On the other hand the ubiquity when 

implementing BPL can help also bridge the social divide, as it will be possible to provide each 

household on the island with a broadband connection. 

 

                                                      
14 Verheecke (2004) defines Digital Divide as being the gap between those who have access to and can effectively 

use Information and Communication Technologies and those who cannot. He makes the distinction between global 

and social divide. He argues that the following causes the global divide:  economic development, affordability of ICTs, 

human capital development, local content (language barrier), democratic development and government strategies 

and initiatives. He mentions that on the other hand social divide is caused by difference in income, occupation, age, 

gender, educational background, ethnicity, culture and language, disabilities and geographical location. 
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Enabling Market Globalisation 

ICTs developments resulting from the use of the excess capacity will encourage market 

globalisation by facilitating new economic opportunities (e-business) and creating new job 

opportunities. For instance people on the island can reach (via internet) a global market with 

their products. 

Delivering Basic Social Services:  

- Education, ICTs developments can also improve accessibility and efficiency of the 

learning process for schools, research, academic collaboration and training. Distance 

learning can help with the education of the society because of the intrinsic motivation 

and commitment of students is high. 

- Health, The use of the excess capacity and the Internet in particular can help provide 

health information from across the globe to all parts of the society. 

- Law enforcement, The government can set up a surveillance network spread over the 

whole island. This can help combat crime. 

 

Fostering Democratic Governance: ICTs developments resulting from the use of the excess 

capacity can improve government functions by making them more transparent for the public. 

The Government can use the infrastructure to spread information empowering citizens and 

organisations. 

 

Leapfrogging: By using the excess capacity to set up a public telecommunication 

infrastructure Curaçao can leapfrog stages of technological and industrial developments. By 

investing in new cutting-edge technologies triggered by BPL Curaçao will be able to bypass 

certain stages in developments. This leapfrogging will make it possible to avoid repeating 

some mistakes of industrialized countries. 

 

Aqualectra 

The use of the excess capacity can have the following impact for Aqualectra: 

- It enables the use of utility applications such as automated meter reading, outage 

localization, monitor equipment and substations etc. 

- Utility applications in turn can help increase efficiency. 

- It can increase revenues considerable. 

- Beside the normal utility customers Aqualectra will have also telecommunication 

customers.  

- It can help contribute to economic development of the island. 

- It can help develop Human Capital. 
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4.6 Chapter Summary and Conclusion 

In this chapter the use of the excess capacity of was analysed, according to the different 

steps and methods of the Diversification Decision framework. Based on this analysis one can 

conclude that the excess capacity of Aqualectra can be used to set up a public 

telecommunication infrastructure that spreads over the whole island.  

 

One can conclude also that diversification of Aqualectra specifically and electric utility 

companies in general into the telecommunication market can be considered as a related 

diversification because of the  (technical) overlap that exists between the two sectors. 

 

An important finding also is that Aqualectra does not posses sufficient strategic assets. This 

means that for the diversification strategy of Aqualectra to be sustainable they must 

accumulate strategic assets first by e.g. by forming strategic alliances.  

 

The use of the excess capacity of Aqualectra is profitable within the future regulatory 

framework and depending on their risk appetite, the choice can be made form the Landlord, 

Wholesale or Service Provider scenario. With the Service Provider scenario having the 

highest NPV but also the highest risks, the Wholesale scenario having a high NPV and a 

medium risk and the Landlord scenario the lowest NPV but also the lowest risks.  

 

Finally one can state that diversification of utilities at Aqualectra can have a positive social 

and economic effect for individuals, Curaçao and Aqualectra. 
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Conclusions and Recommendations 

5.1 Conclusions 

The purpose of this research was to give more insight on the topic of diversification of utilities 

at Aqualectra and to analyse to what extent the use of the excess data transmission capacity 

represents a profitable and sustainable diversification strategy for Aqualectra. In order to 

analyse the research problem, an exploratory case study was used. First it was necessary to 

explore and identify theories and trends on diversification of utility companies. These trends 

and theories where then put into perspective of utility companies such as Aqualectra.  

Secondly a framework was developed to support the diversification decision-making process 

for utility companies operating in Caribbean economies. This was accomplished by taking into 

account the insights gathered in previous steps. Finally the question whether the use of the 

excess data transmission capacity of Aqualectra is profitable and sustainable, was answered 

by applying the diversification decision framework developed.  

 

This thesis showed that there are many theories developed over the years that describe 

corporate diversification. The resource based view is the most appropriate to describe the 

rationality behind diversification of utility companies into the telecommunication market. 

However I found that utility companies in Caribbean economies could have the following 

specific motives for diversification: to increase revenue, technology pushed & opportunity 

driven and Corporate Social Responsibility.  

 

Central in the resource based view is the stock of strategic assets. There resource based 

view states that the accumulation of strategic assets trough the development of core 

competences is the only way a firm can gain sustainable competitive advantage.  Therefore 

firms tend to enter those markets where the resource requirements match their stock of 

strategic assets the so-called strategic relatedness.  

 

I found that diversification of electric utilities into telecommunication can be considered as 

related diversification. This because of the overlap that exists between the telecommunication 

sector and the electric utility sector as defined here. This overlap between the electric utility 

sector and the telecommunication sector has recently become more evident due to 

technological developments on the field of power line communication. 

 

There have been a number of frameworks developed that describe the process of firms when 

engaging in diversification activities. However concerning the specifics of diversification of 

Chapter

5
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utility companies, this literature has so far been limited. Therefore I developed a framework 

that can be used by utility companies in their diversification decision-making process. From 

my point of view such a framework can be of much help as it might facilitate the decision 

making process of utility companies when engaging in diversification activities. The developed 

framework can be used by utility companies (in the Caribbean) as a tool to guide them in their 

diversification decision-making process. 

 

Diversification at Aqualectra was analysed using the developed framework. Based on the 

results of this analysis I can conclude the following: 

- Diversification fits Vision, Mission and Objectives of Aqualectra.  

- International trends (EU, US and Caribbean) are that more utilities are engaging in 

diversification activities using especially power line communication technology. 

- The excess data transmission capacity of Aqualectra can be used to set up a public 

fixed telecommunication infrastructure that spreads of the whole Island. By using fibre 

optic communication in combination with power line communication it will be possible 

to practically provide every household and/or business on the Island with an 

affordable broadband connection. 

- Aqualectra does not posses sufficient strategic assets to obtain a sustainable 

competitive advantage in the fixed telecommunication infrastructure market.  

- In order for the diversification strategy of Aqualectra to be sustainable strategic 

assets should be accumulated by forming e.g. strategic alliances. 

- The use of the excess capacity of Aqualectra is profitable only within the future 

regulatory framework. Under the current regulation it will not be possible for 

Aqualectra to enter the fixed telecommunication infrastructures market and so use the 

excess capacity. The Central Government is however committed to a fully liberalized 

telecommunication market, which will make it possible for Aqualectra to become a 

fixed telecommunication infrastructure provider.  

- Depending of the risk appetite of Aqualectra they can chose one of the best options. 

The Service Provider option has the highest Net Present Value (NPV) but also the 

highest risk where the Wholesale option has a high NPV but also a medium risk and 

the Landlord option has the lowest NPV but also the lowest risk. 

- Diversification of utilities at Aqualectra will have a positive social and economic 

impact for the Society, Curaçao and Aqualectra. 
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5.2 Recommendations  

Directions for Future Research 

It is clear that over the years a lot have been done on the field of corporate diversification. 

However literature has been limited on the specific of diversification of utility companies into 

telecommunication. Hopefully, this research will stimulate research on the less explored 

aspects of diversification of utility companies into telecommunication. Therefore I would like to 

give the following suggestions for further research on this topic: 

- Further research is required on the success and sustainability of (electric) utility 

companies diversifying into the telecommunication market. Specific criteria’s for 

success of diversifying utility companies should be determined. 

- From the specific viewpoint of strategic management further research should 

determine whether other electric utility companies with the intention to diversify could 

use the developed framework also. 

 

Recommendations for Aqualectra 

- Aqualectra should diversify in short term: if Aqualectra waits to long to diversify there 

is a great chance that market will be saturated as result of competing technologies 

like wireless communication and ADSL leaving no room for Aqualectra to use its 

excess capacity. Therefore it is imperative for Aqualectra to decide whether they will 

diversify or not. 

- Define phases to realization: once the decision is made to diversify Aqualectra has to 

chose one of the best options and define phases to realization. Aqualectra should 

depending on the which option it chooses consider the use of the Smart Build 

Approach where the network is not implemented all at once but in small stages. This 

will help minimize implementation problems. 

- Increase stock of strategic assets: once the decision is made to diversify Aqualectra 

must think of a formula to increase its stock of strategic assets, as they are the key 

for a sustainable competitive advantage. This can be done by means of a merger, 

acquisition and/or joint ventures. 

- Define Quality of Service (QoS): it is imperative for Aqualectra to define QoS first 

because this will have an effect on the investment. A higher QoS requires a higher 

investment. Aqualectra can consider offering a lower QoS to rural areas and a higher 

in business or populated areas. 

- Environmental considerations: there are some environmental considerations that 

Aqualectra has to take into account when constructing the network. Stations should 

be theft, fire and weatherproof. They must comply with NEMA enclosures. Aqualectra 

should consider climate control. The stations and equipments should be easy to 

excess. 
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- Redundancy: this is very important especially when constructing a public network. In 

case of breakdown or failure it must be possible to restore service in short term. 

- Open Access: for the use of the excess capacity of Aqualectra to have to mentioned 

positive social and economic impact there must be open access. By enabling 

competition on its infrastructure Aqualectra can achieve all the benefits mentioned 

before. 

- One infrastructure two services: diversification will create a unique situation especially 

when using power line communication for the last mile. There will be one 

infrastructure providing two services. This can cause some challenges that 

Aqualectra must overcome. For instance Aqualectra must come up with a formula to 

separate costs on the infrastructure.  Another challenge is the right of way. 

Aqualectra has the right of way to provide electricity what if telecommunication 

services are provided; does this have an effect on the right of way?  
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Abbreviation List 

ACS: Association of Caribbean States 

ADM: Add Drop Multiplexers  

ADSL: Asymmetric Digital Subscriber Line  

AMR: Automated Meter Reading 

ANG: Antillean Guilder 

ASK: Amplitude Shift Keying 

ATM: Asynchronous Transfer Mode 

B2B: Business-to-Business  

BER: Bit Error Rate 

BNA: Central Bank of the Netherlands Antilles 

BPL: Broadband over Power Line 

BT&P: Bureau Telecommunication & Post  

CD: Chromatic Dispersion 

CPE: Costumer Premise Equipment 

CSMA: Carrier Sense Multiple Access  

CSR: Corporate Social Responsibility 

DXC Digital Cross Connect 

DEZ: Department of Economic Affairs 

DSF: Dispersion Shifted Fibre 

DSS: Digital Spread Spectrum 

DWDM: Dense Wavelength Division Multiplexing  

EDFAs: High Power Erbium-doped Fibre Amplifiers 

F.O.: Fibre Optic 

F-CBA: Financial Cost Benefit  

FCC: Federal Communication Commission 

FOOPL: Fibre Optic Over Power Lines  

FSO: Free Space Optics 

IEEE 802.11 a: Wireless broadband Access technology (Wifi) 

IRU: Indefeasible Right to Use  

ITU: International Telecommunication Union 

LAN: Local Area Network 

LDCs: Least Developed Countries 

Mbps: Megabits per second 

MC-CDMA: Combination of CDMA and OFDM 
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NE: Network Element 

NMS: Network Management System 

NPV:  Net Present Value 

OC: Optical Container 

OFDM: Orthogonal Frequency-Division Multiplexing  

PEST: Political, Economic, Social, and Technological  

PLC: Power Line communication 

PoP: Point of Presence 

POTS: Plain Old Telephone Service  

PowerWiFi: Combination of PLC and Wifi 

QoS: Quality of Service 

R&D: Research and Development 

RBV: Resource Based View 

RX: Receive 

SCA: Sustainable Competitive Advantage 

SDH: Synchronous Digital Hierarchy 

SOAs: Semiconductor Optical Amplifiers 

SONET: Synchronous Optical NETwork 

SWOT: Strength, Weakness, Opportunities and Threats  

TDM: Time Division Multiplex 

TX: Transmit 

UTP: Unshielded Twisted-Pair  

UTS: United Telecommunication Services 

VoIP: Voice over IP 

WAN: Wide Area Network 

WiMaX: Wifi with a larger coverage area (50 km) 

WTO: World Trade Organization 

xDSL: Digital Subscriber Line 
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Appendix III - Accounts per Area & Ring Stations   

STATION NUMBER STATION NAME HOUSEHOLD COMMERCIAL INDUSTRIAL PRE PAID TOTAL PER STATION
1 PANNEKOEK 2,765 179 2 7 2,953
2 FONTEIN 307 21 1 1 330
3 TERA CORA 1,275 80 0 266 1,621
4 HATO 4 68 11 0 83
5 WINDMOLENPARK 0 0 0 0 0
6 PAPAYA 2,696 120 6 932 3,754
7 GROTE BERG 0 0 0 0 0
8 ZEGOE 0 0 0 0 0 8,741
9 JULIANADORP 581 148 7 55 791

10 BLAUW 471 37 2 90 600
11 MANUEL KUIPER 0 0 0 0 0
12 PARASASA 0 0 0 0 0 1,391
13 KAE 0 0 0 0 0 1,444
14 RIF 814 472 17 141 1,444
15 NIJLWEG 550 49 0 158 757 5,162
16 MIL 345 42 2 79 468
17 SERU PRETU 968 90 3 229 1,290
18 DOMI 365 86 2 56 509
19 SCHARLOO 0 0 0 0 0
20 KINTJAN 1,336 452 11 339 2,138
21 WEIS 908 184 11 167 1,270 11,761
22 V. KRIMPENLAAN 1,851 241 4 453 2,549
23 WC. BR. GAT. 0 0 0 0 0
24 BRIEVENGAT 3,876 311 12 1,445 5,644
25 WATERLOO U-55 410 13 0 137 560
26 STA. ROSA KERK 1,266 120 1 351 1,738
27 WARTSILA 0 0 0 0 0 1,717
28 KONINGSPLEON 1,284 251 7 175 1,717
29 PARERA 1,376 256 13 256 1,901 13,825
30 JULIANPLEIN 0 0 0 0 0
31 KORAAL SPECHT 3,544 250 14 754 4,562
32 BOLIVARPLEIN 208 116 4 23 351
33 PUYTERPLEIN 0 0 0 0 0
34 KNSM 0 0 0 0 0
35 HBU 0 0 0 0 0
36 PUNDA 159 568 27 27 781
37 MONTAGNE 1,177 52 0 622 1,851
38 COCORIE 547 44 1 152 744
39 FUIK 716 38 0 243 997
40 CAS GRANDI 256 17 0 97 370
41 SEINPOST 1,677 101 0 490 2,268
42 NIEUWE HAVEN 1,983 851 35 426 3,295 3,295
43 POST 5 832 42 0 161 1,035 5,121
44 TRAI SERU 627 23 0 131 781
45 SEMI KOK 2,066 360 3 876 3,305
46 PALU BLANKU 1,119 125 2 384 1,630 7,567
47 STENEN KORAAL 4,052 182 3 1,700 5,937
48 STA MARIA 2,105 354 8 648 3,115 3,115

ONBEKEND 71 3 0 19 93
Total 63,232

STATIONS ON THE SDH RING

TOTAL PER
STATIONS ON THE

SDH RING
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Appendix IV – Financial Facts and Assumptions 

Utilities Costs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Component Amount Power Consumption [KW]

ADM (150 W) 32 5
DXC (200W) 32 6
NMS (500W) 1 1

Injector (60W) 32 2
Repeater/Extractor (60W) 10 1

sum 14
other (50%) 7

Total consumption(W) 21

KWh per year (Total cons x 365days x24hr) 186,851
Kwh price (ang) 0.42 x

Total (ang/yr) 78,477

ADM (150 W) 32 5
DXC (200W) 32 6
NMS (500W) 1 1

Injector (60W) 32 2
Repeater/Extractor (60W) 100 6

sum 20
other (50%) 10

Total consumption(W) 29

KWh per year (Total cons x 365days x24hr) 257,807
Kwh price* (ang) 0.42 x

Total (ang/yr) 108,279
* price is based on electricty tarifs of Aqualectra per 2003
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Appendix V   - Investment costs Long Haul  

 

 

The total length of the Long Haul is 84,028 meters this is also the length of fibre that will be 

needed. This was calculated by using information from the Engineering department of 

Aqualectra. I assumed a total length of 85 Km in case the calculated length turns out to be 

larger. There are 32 stations, divided in 21 substations and 11 ring stations (see also 

Appendix II). I assumed that between each station the cable has to joint once resulting in a 

total of 21 joints. Each 150 meter a pit must be dug to pull the F.O cables. So a total of 

84028/150= 560 pits are needed. 

  

 

Long Haul Dark Fiber
Specification UNITS Amount Price/Unit [ANG] Price/Unit [USD] Total [ANG]

Materials
F.O. Cable [/m] 84028 7 588,196
19"- 48" cabinet [/station] 32 2,150 68,800
F.O. RM distr box 48p [/station] 32 2,640 253,440
Pigtails ST 1mtr SM [/fibre] 96 47 1,504
Duct T-70 2mtr [/station] 32 90 2,880
Fusion arc spl pigtails [/fibre] 96 175 16,800
Field consumables [/station] 32 100 3,200

Fusion arc spl pigtails [/fibre/joint] 21 175 3,676
Joint [/joint] 21 1,275 26,784

Total Material 965,280

Labour
Laying-out F.O. cable [/m] 84028 8 672,224
Digging cable pulling pits [/150m] 560 175 98,033
Transport per reel 4000m [/4000m] 21 600 12,604
Testing + testreport [/fibre] 96 50 4,800
Mobilisation/labour [/joint] 21 500 10,504
Mobilisation/labour [/station] 32 500 16,000

Total Labour 814,164
Total Costs 1,779,445
unforeseen costs 266,917

2,046,361Total Cost Long Haul Dark Fiber
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Appendix VI - Investment costs Interconnection 

 

The Interconnection length of 600 meters is the estimated distance from the substation 

Kintjan to Arcos (see Appendix II).   

Interconnection Dark Fiber
Specification UNITS Amount Price/Unit [ANG] Price/Unit [USD] Total [ANG]

Materials

F.O. Cable [/m] 600 7 4.200
0

Pigtails ST 1mtr SM [/fibre] 96 47 4.512
Duct T-70 2mtr [/station] 1 90 90
Fusion arc spl pigtails [/fibre] 96 175 16.800
Field consumables [/station] 1 100 100

0
Joint [/joint] 1 1.275 1.275
Pigtails ST 1mtr SM [/fibre] 96 47 4.512
Fusion arc spl pigtails [/fibre] 96 175 16.800
Field consumables [/station] 1 100 100

0
HDPE pipe [/m] 600 2 1.200

Total Materials 49.589

Labour

Testing + testreport [/fibre] 96 50 4.800
Mobilisation/labour [/station] 1 500 500
Mobilisation/labour [/joint] 1 500 500
Laying-out F.O. cable [/m] 600 8 4.800
Digging cable pulling pits [/150m] 4 175 700
Transport per reel 4000m [/4000m] 1 600 600
HDPE pipe [/m] 600 6 3.600
Digging (closing) of trenches [/m] 600 150 90.000

Total Labour 93.600
Total Costs 143.189
Miscellaneous [15%] 21.478

164.667Total Interconnection Dark Fiber
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Appendix VII- Investment Costs SDH-Network 

 

Long haul SDH-Ring
Specification Quantity Price/Unit [ANG] Price/Unit [USD] Total [ANG]

Materials
ADM 32 8.200 477.568
DXC 32 5.000 291.200
Network Management system 1 10.000 18.200

Total Materials 786.968
Labour
Instalation 1 25.000 45.500
Training 1 7.000 12.740

Total Labour 32.000
Total Costs 818.968
Miscellaneous [20%] 163.794

982.762

price based on quotation ANtel Communication Services Ltd Oct 8 2004.

Total SDH-Network
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Appendix VIII- Investment Costs Last Mile 

 

 

Last Mile BPL: Wholesale
Specification UNITS Quantity Price/Unit [ANG] Price/Unit [USD] Total [ANG]

Materials+ Labour
Cost for passing a business [ang/connection] 400 1.000 728.000

Total Costs 728.000
Miscellaneous [15%] 109.200

837.200

Last Mile BPL: Service Provider
Specification UNITS Quantity Price/Unit [ANG] Price/Unit [USD] Total [ANG]

Materials+ Labour
Cost for passing a home [ang/connection] 13.000 150 3.549.000

Total Costs 3.549.000
Miscellaneous [15%] 532.350

4.081.350

Total Last Mile BPL

Total Last Mile BPL
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Appendix IX- Profitability Analysis  

Landlord 

 

 

 

Inflation (p) = 0.02
prevailing interest rate (i) = 0.2

Year net non-fin. cf. inflation factor current prices disc. factor discounted cf.
0 -2,211,029 1.00 -2,211,029 1.00 -2,211,029
1 639,736 1.02 652,531 0.83 543,776
2 639,736 1.04 665,581 0.69 462,209
3 639,736 1.06 678,893 0.58 392,878
4 639,736 1.08 692,471 0.48 333,946
5 639,736 1.10 706,320 0.40 283,854
6 639,736 1.13 720,447 0.33 241,276
7 639,736 1.15 734,856 0.28 205,085
8 639,736 1.17 749,553 0.23 174,322
9 639,736 1.20 764,544 0.19 148,174

10 639,736 1.22 779,835 0.16 125,948
11 639,736 1.24 795,431 0.13 107,056
12 639,736 1.27 811,340 0.11 90,997
13 639,736 1.29 827,567 0.09 77,348
14 639,736 1.32 844,118 0.08 65,745
15 639,736 1.35 861,001 0.06 55,884

NPV (ANG): 1,097,469
IRR: 31%

Real IRR: 28%

Landlord: NPV 
calculations

repayment/per year  = -442,206
prevailing interest rate (i) = 0.2

Year in out in out

Debt after 
repayment (end of 

yr) Interest
0 0 -2,211,029 2,487,407 -276,379 2,211,029 -276,379
1 806,669 -166,933 -884,411 1,768,823 -442,206
2 806,669 -166,933 -795,970 1,326,617 -353,765
3 806,669 -166,933 -707,529 884,411 -265,323
4 806,669 -166,933 -619,088 442,206 -176,882
5 806,669 -166,933 -530,647 0 -88,441
6 806,669 -166,933
7 806,669 -166,933
8 806,669 -166,933
9 806,669 -166,933

10 806,669 -166,933
11 806,669 -166,933
12 806,669 -166,933
13 806,669 -166,933
14 806,669 -166,933
15 806,669 -166,933

total: 12,100,032 -4,715,018 2,487,407 -3,814,024
* All Non-fin. cashflows are constant prices
* Depreciation starts after the first year (constant depreciation)

Landlord: Flow of funds 
statement Non-financial cash flows Financial cash flows
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Wholesale  

repayment/per year  = -806,198
prevailing interest rate (i) = 0.2

Year in out in out

Debt after 
repayment (end 

of yr) Interest
0 0 -4,030,990 4,198,948 -167,958 4,030,990 -167,958
1 8,064,960 -3,516,765 -1,612,396 3,224,792 -806,198
2 7,464,960 -3,516,765 -1,451,156 2,418,594 -644,958
3 7,464,960 -3,516,765 -1,289,917 1,612,396 -483,719
4 7,464,960 -3,516,765 -1,128,677 806,198 -322,479
5 7,464,960 -4,499,527 -967,438 0 -161,240
6 7,464,960 -3,516,765
7 7,464,960 -3,516,765
8 7,464,960 -3,516,765
9 7,464,960 -3,516,765

10 7,464,960 -4,499,527
11 7,464,960 -3,516,765
12 7,464,960 -3,516,765
13 7,464,960 -3,516,765
14 7,464,960 -3,516,765
15 7,464,960 -3,516,765

total: 112,574,400 -58,747,994 4,198,948 -6,617,542
* All Non-fin. cashflows are constant prices
* Depreciation starts after the first year (constant depreciation)

Financial cash flows
Wholesale: Flow of 

funds statement Non-financial cash flows

Inflation (p) = 0.02
prevailing interest rate (i) = 0.2

Year net non-fin. cf. inflation factorcurrent prices disc. factor discounted cf.
0 -4,030,990 1.00 -4,030,990 1.00 -4,030,990
1 4,548,195 1.02 4,639,159 0.83 3,865,965
2 3,948,195 1.04 4,107,702 0.69 2,852,571
3 3,948,195 1.06 4,189,856 0.58 2,424,685
4 3,948,195 1.08 4,273,653 0.48 2,060,982
5 2,965,433 1.10 3,274,078 0.40 1,315,778
6 3,948,195 1.13 4,446,308 0.33 1,489,060
7 3,948,195 1.15 4,535,235 0.28 1,265,701
8 3,948,195 1.17 4,625,939 0.23 1,075,846
9 3,948,195 1.20 4,718,458 0.19 914,469

10 2,965,433 1.22 3,614,846 0.16 583,818
11 3,948,195 1.24 4,909,084 0.13 660,704
12 3,948,195 1.27 5,007,265 0.11 561,598
13 3,948,195 1.29 5,107,411 0.09 477,358
14 3,948,195 1.32 5,209,559 0.08 405,755
15 3,948,195 1.35 5,313,750 0.06 344,891

NPV: 16,268,191
IRR: 109%

Real IRR: 105%

Wholesale: NPV 
calculations
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Service Provider 

 

 

 

 

  

 

 

 

 

 

 

 

 

repayment/per year  = -1,455,028
prevailing interest rate (i) = 0.2

Year in out in out

Debt after 
repayment (end 

of yr) Interest
0 0 -7,275,140 7,578,271 -303,131 7,275,140 -303,131
1 10,660,000 -4,195,856 -2,910,056 5,820,112 -1,455,028
2 9,360,000 -4,195,856 -2,619,050 4,365,084 -1,164,022
3 9,360,000 -4,195,856 -2,328,045 2,910,056 -873,017
4 9,360,000 -4,195,856 -2,037,039 1,455,028 -582,011
5 9,360,000 -5,178,617 -1,746,034 0 -291,006
6 9,360,000 -4,195,856
7 9,360,000 -4,195,856
8 9,360,000 -4,195,856
9 9,360,000 -4,195,856

10 9,360,000 -5,178,617
11 9,360,000 -4,195,856
12 9,360,000 -4,195,856
13 9,360,000 -4,195,856
14 9,360,000 -4,195,856
15 9,360,000 -4,195,856

total: 141,700,000 -72,178,500 7,578,271 -11,943,355
* All Non-fin. cashflows are constant prices
* Depreciation starts after the first year (constant depreciation)

Service Provider:       Flow 
of funds statement Non-financial cash flows Financial cash flows

Inflation (p) = 0.02
prevailing interest rate (i) = 0.2

Year net non-fin. cf. inflation factor current prices disc. factor discounted cf.
0 -7,275,140.14 1.00 -7,275,140.14 1.00 -7,275,140
1 6,464,144.23 1.02 6,593,427.12 0.83 5,494,523
2 5,164,144.23 1.04 5,372,775.66 0.69 3,731,094
3 5,164,144.23 1.06 5,480,231.18 0.58 3,171,430
4 5,164,144.23 1.08 5,589,835.80 0.48 2,695,716
5 4,181,382.63 1.10 4,616,584.30 0.40 1,855,302
6 5,164,144.23 1.13 5,815,665.16 0.33 1,947,654
7 5,164,144.23 1.15 5,931,978.47 0.28 1,655,506
8 5,164,144.23 1.17 6,050,618.04 0.23 1,407,180
9 5,164,144.23 1.20 6,171,630.40 0.19 1,196,103

10 4,181,382.63 1.22 5,097,082.10 0.16 823,207
11 5,164,144.23 1.24 6,420,964.27 0.13 864,185
12 5,164,144.23 1.27 6,549,383.55 0.11 734,557
13 5,164,144.23 1.29 6,680,371.22 0.09 624,373
14 5,164,144.23 1.32 6,813,978.65 0.08 530,717
15 5,164,144.23 1.35 6,950,258.22 0.06 451,110

NPV: 19,907,518
IRR: 82%

Real IRR: 78%

Service Provider: NPV 
calculations
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Appendix X – Sensitivity Analysis 
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Appendix XI - Questionnaire 

Dear research participant, 

 

First of all I would like to thank you for your participation in this study. 

 

I am a student at the technical university in Eindhoven and as part of my finals I am currently 

conducting a study on the need and provision of an alternative fixed telecommunication 

infrastructure on the island of Curaçao.  The goal of this study is to gain more insight on the 

possibilities for the provision of an alternative fixed telecommunication infrastructure. 

 

Therefore I would highly appreciate if you would take the time to complete the attached 

questionnaire. For your convenience, the questions are kept short and to the point. Filling out 

the questionnaire should only take approximately 10 minutes and it can be done in writing or 

by using Microsoft Word (for this you will need the electronic version). 

 

Please return the completed questionnaire by fax, e-mail or mail. If you are not able to 

complete the questionnaire yourself, kindly forward it to the appropriate person within your 

organization or contact me. 

 

Please be informed that all your information will be treated with strict confidentiality and that 

no information will be given to third parties. 

 

Thank you in advance for your cooperation. 

 

 

Yours truly, 

 

 

 

_____________________ 

Yamil Lasten 

Student Technical University Eindhoven 

Phone: (599-9) 522-4924 

Fax: (599-9) 463-2189 

E-mail: y.w.lasten@student.tue.nl 
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Questionnaire  
 

Section 1: opinion on existing fixed telecommunication infrastructure on Curaçao 

 

1) Is your company using the existing fixed telecommunication infrastructure for the 

provisioning of telecommunication services? Please choose one option 

Yes   No  No Opinion 

 

2) Are you interested in using the existing fixed telecommunication infrastructure for the 

provisioning of telecommunication services? Please choose one option 

Yes   No  No Opinion 

 

 

3) If you are not using the infrastructure while you want to use it, what is then holding 

you back from using this existing fixed infrastructure for the provisioning of telecommunication 

services? 

…………………………………………………………………………………...……………………..…

…………………………………………………………..………………………………………………

………………………………..…………………………………………………………………………

…………... 

 

4) What is your opinion on the data transmission bandwidth (bit rate or speed in kbits/s) 

of the existing fixed telecommunication infrastructure? The data transmission bandwidth 

is,….. Please choose one option 

 

Very High  High Normal Low Very Low No Opinion 

 

 

5) What is your opinion on the number of telecommunication services provided on the 

existing fixed telecommunication infrastructure? The number of telecom services is,….. 

Please choose one option 

 

Very High  High Normal Low Very Low No Opinion 

 

If your answer in question 1 is “NO” please continue with the next question. Otherwise go to 

question 4. 

If your answer in question 2 is “YES” please continue with the next question. Otherwise go to 

question 4. 
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6) How do you rate the costs (e.g.  interconnection costs) when using the existing fixed 

telecommunication infrastructure for the provisioning of telecommunication services? The 

costs for using the existing infrastructure are,…. Please choose one option 

 

Very High  High Normal Low Very Low  Can’t tell 

 

Section 2: Willingness to consider investing  

Assume that the fixed telecommunication infrastructure market on the island is completely 

liberalized making the existence of an alternative fixed telecommunication infrastructure (with 

open access) possible.  

 

7) Is your company, under the above stated assumption, willing to consider investing in 

an alternative (fixed) telecommunication infrastructure? Please choose one option  

Yes   No   Can’t tell 

 
8) a. Is your company, under the above stated assumption, willing to consider investing in 

the provision of (new) telecommunication services? Please choose one option  

Yes   No   Can’t tell 

 

 

b.  If your company is willing to consider investing in (new) telecommunication 

services, which are according to you the potential telecommunication services your company 

can provide?  Please select the services. You can select more that one. 

 

 Internet services  Data services 

 Video on demand  IP-telephony 

 Interactive television  Radio stations 

 Video surveillance  Tele-education 

 Interactive courses  Tele-working 

 

 other, ………………………………………………. 

 

 Can’t tell 

 

 

 

If your answer in question 8 a is “Yes” please continue with the next question. Otherwise go 

to question 10. 
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c. Do you think you will need support with the provision of the (new) telecommunication 

services you mentioned in the previous question (8 b)?  Please choose one option  

Yes   No   Can’t tell 

 

 

d. What kind of support will you need? Please choose one option. You can select more 

that one.  

 

 Technical support  

 Consultancy  

 Financial support 

 

 other support, ………………………………………………. 

 

Section 3: Requirements for an alternative (fixed) telecommunication infrastructure on 

Curaçao. 

Under the same assumption of the previous section (2) and assuming that your company is 

providing the services you selected/mentioned in question 8 b.    

 

9) a. What is in this case the minimum bandwidth (speed) requirement for the alternative 

(fixed) infrastructure?  Please choose one option.  

 

 Small band� bit rate < 128 kbit/s 

 Middle broadband� 128 kbit/s < bit rate < 10 Mbit/s 

 Super broadband� bit rate > 10 Mbit/s 

 Can’t tell 

 

b. Are there any other requirements for the alternative (fixed) telecommunication 

infrastructure that an infrastructure provider has to take into account according to you? If there 

are other requirements please name them below. 

…………………………………………………………………………………..……………………..…

…………………………………………………………..………………………………………………

……………………………………………………………………………………………………………

……...... 

 

If your answer in question 8 c is “Yes” please continue with the next question. Otherwise go 

to question 9. 
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Section 4: Business information 

 

10) What is your company’s core competence? Please select the services. You can select 

more that one. 

 Fixed ISP (Internet Service Provider)  Network management  

 Wireless ISP    Web design 

 Telephony (fixed)   Web hosting 

 Telephony (mobile)   Consultancy 

 Security systems   Communication systems 

 Network support   E-commerce 

 

 other, ………………………………………………. 

 

 Can’t tell 

 

11) a. Could you give an estimate on the number of clients/subscribers15 your company 

has? Please choose one option 

 

 0  

 1 – 2.000  

 2.001-4.000 

 4.001-6.000 

 6.001-8.000 

 > 8.000 

 

 Can’t tell 

 

b. What is the ratio between companies and individuals when looking at the total subscribers 

your company has? Please choose one option. 

 

 More Individuals than companies 

 Same amount of individuals as companies 

 Fewer Individuals than companies 

 

 Can’t tell 

 

                                                      
15 Subscribers are entities (companies or individuals) that make use, against payment, of your services on a regular 

basis.  
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12) Could you please give an indication of your company’s (average) annual turnover? 

Please choose one option. 

 

 ANG. 0  

 ANG. 1 – 2.000.000  

 ANG. 2.000.001-4.000.000 

 ANG. 4.000.001-6.000.000 

 ANG. 6.000.001-8.000.000 

 ANG. >8.000.000 

 

 Can’t tell 

 

 

 

You have reached the end of this questionnaire.  

Thank you very much for your co-operation!!! 
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Appendix XII- Results of the Questionnaire 

As mentioned in paragraph 2.2 a questionnaire was used to collect data for this research. It 

will also be used to test the following hypotheses mentioned in chapter 1: 

 

- There is a demand for an alternative fixed telecommunication infrastructure under the 

local telecommunication companies. 

- Monopoly on local fixed telecommunication has a negative effect on the services and 

prices provided on the fixed telecommunication infrastructure according to local 

telecommunication companies. 

 

Prior to the survey some preliminary research was done on the topic in order to get more 

insight. During the preliminary research special attention was given to the content of the 

questionnaire, the research elements, the structure and the level of measurement, keeping in 

mind the objective and research questions. 

 

The questionnaire consists of four sections (see also Appendix XII). Section 1 consists of 

questions related to the opinion of the participants on monopoly on the existing local fixed 

telecommunication infrastructure. Section two focuses on the willingness of the participant to 

consider investing in an alternative infrastructure (or service on an alternative infrastructure). 

The aim of section three is to get more insight on the requirements for an alternative fixed 

telecommunication infrastructure on the island. Section 4 contains questions related to the 

profile of the participant.  I opted to use a combination of open-end and multiple-choice 

questions. To reduce non-response on the questions I have incorporated in each question a 

“no opinion” or “Can’t tell “ or “Other” option. 

There are some factors that can have a negative influence on possibility to obtain a 

representative response for the research elements. These are: 

 

• The willingness of the research elements to participate in this study. It is imaginable 

that some telecommunication companies choose not to participate or participate and 

intentionally give incorrect answers because of the confidentiality. 

• Inability to validate answers on the questions given. 

• Many companies are reluctant in giving confidential information especially regarding 

their company’s profile. 
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Regarding the first factor I chose to contact the telecom companies prior to sending the 

questionnaire and explaining them the research objective and asking them if they are wiling to 

participate. The companies that where willing to participate received the questionnaire and an 

accompanying letter explaining them that all information will be treated with strict 

confidentiality and that no information will be given to third parties. I chose also to make an 

electronic version of the questionnaire, which can be filled in using Microsoft word by clicking 

on check boxes etc. The second factor is something that very little can be done to about it. I 

assume that the moment a company decides to participate they will give reliable answers 

applicable to their current situation. Regarding the last factor I decided to use scales in order 

try to get higher response. There was also a reason why I chose to put the questions 

regarding the companies profile in the last section instead of at the beginning as done 

normally. To my opinion this would increase the chance of getting a response on those 

questions. Once someone reaches the profile questions after answering the previous 

questions they will be more inclined to answer the profile questions too as they have already 

invested time in answering previous questions16. 

 

Data collection 

This survey was conducted under all active telecommunication companies on the Island 

except UTS and affiliates. I contacted Curaçao Chamber of Commerce and asked them to 

provide me with a list of all telecommunication companies on the island. This list contained a 

lot of companies that where not active or where affiliates of UTS. After excluding those 

companies, I ended up with a list of 29 companies.  

 

I contacted the 29 companies and 24 where willing to participate in this research. The  24 

questionnaires where send between 6 September 2004 and 14 September 2004. The first 

reminder was send on the 21 of September and the second on 28 of September. The closing 

day was on 1 of October 2004. At that moment 13 of the 24 questionnaires send where 

received giving me a response percentage of 54%. This is a very satisfying percentage and is 

also sufficient for a meaningful analysis of the results.  

 

Result analysis 

 

Section 1 

The questions in this section are to obtain the opinion of the telecommunication companies on 

the monopoly situation in the local fixed telecommunication market. I expect that the majority 

of participants experience this monopoly as a problem, due to static inefficiency (see also 

paragraph 3.3). I expect that the majority will indicate a low bandwidth, low number of 

services and high costs. 

                                                      
16 This is derived from personal experience.  
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Question 1: the use of the existing fixed telecommunication infrastructure. 

 

As can be seen in the table above 13 respondents use the existing fixed telecommunication 

infrastructure for the provisioning of telecommunication services and 1 respondent do not use 

the existing infrastructure. This was expected because currently the telecommunication 

companies have no other choice that to use the current fixed infrastructure. 

 

Question 2: interest in using the existing infrastructure. 

This question only had to be answer if the answer to the previous question was no. As can be 

seen in the table below only one respondent was not using the current infrastructure and also 

was not interested in using it. It is strange that a telecommunication company does not use 

the current fixed infrastructure but this can be explained because this company is an offshore 

company providing e-commerce services to other countries. 

 

Question 3: what is holding the respondent back from using the infrastructure. 

There was no response on this question because this question only had to be answer if the 

answer to question 2 was YES.  

 

Question 4: opinion on the data transmission bandwidth of the existing infrastructure. 

The response to this question was as follows: 

 

A majority of the respondents think that the data transmission bandwidth of the current 

infrastructure is low (54%) or very low (23%). This was expected because  

of the static inefficiency described earlier. 

 

Question 1 Answer Response Response in %
Yes 12 92%

No 1 8%

No Opinion 0 0%

Totaal 13 100%

Is your company using the existing 
fixed telecommunication 

infrastructure for the provisioning 
of telecommunication services? 

Question 2 Answer Response Response in %
Yes 0 0%

No 1 100%

No Opinion 0 0%

Totaal 1 100%

Are you interested in using the 
existing fixed telecommunication 
infrastructure for the provisioning 
of telecommunication services? 

Question 4 Answer Response Response in %
Very High 1 8%

High 1 8%

Normal 1 8%

Low 7 54%

Very Low 3 23%
No Opinion 0 0%

Totaal 13 100%

What is your opinion on the data 
transmission bandwidth (bit rate or 

speed in kbits/s) of the existing 
fixed telecommunication 
infrastructure? The data 

transmission bandwidth is,….. 
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Question 5: opinion on the number of telecommunication services  

As can be seen in the following table, 62% of the respondents think that the number of 

telecommunication services on the existing fixed infrastructure is normal.  

 

The rest of the respondents think that the number of services is low or very low. This result is 

remarkable because it deviates from what is expected. Expected was that due to static 

inefficiency also that a majority will indicate a low or very low number of services. I think this 

can be attributed to unawareness of certain participant on the fact there are a lot of 

possibilities that are not being offered on the existing infrastructure.  

 

Question 6: opinion on the costs for using the existing infrastructure 

As expected all respondents think that the costs for using the existing fixed 

telecommunication infrastructure are high or very high. 

 

Based on the results obtained in this section (question 1 to 6) the conclusion can be drawn 

that the majority of the telecommunication companies think that the monopoly on the local 

fixed telecommunication has a negative effect on the prices and services provided. 

 

Section 2 

The questions in this section are to measure the demand for an alternative infrastructure and 

willingness of local telecommunication companies to consider investing in an alternative 

infrastructure or the provision of services using an alternative infrastructure. This section was 

based on the assumption that the fixed telecommunication infrastructure market on the island 

is liberalized, making the existence of an alternative fixed telecommunication infrastructure 

possible. I expect that there is a demand and that a majority of the respondents are willing to 

consider investing in new telecommunication services using an alternative fixed infrastructure 

but not willing investing in an alternative infrastructure.   

 

Question 5 Answer Response Response in %
Very High 0 0%
High 0 0%
Normal 8 62%
Low 4 31%
Very Low 1 8%
No Opinion 0 0%

Totaal 13 100%

What is your opinion on the 
number of telecommunication 

services provided on the existing 
fixed telecommunication 

infrastructure? The number of 
telecom services is,….. 

Question 6 Answer Response Response in %
Very High 8 62%

High 5 38%

Normal 0 0%

Low 0 0%

Very Low 0 0%

No Opinion 0 0%

Totaal 13 100%

How do you rate the costs (e.g.  
interconnection costs) when using 

the existing fixed 
telecommunication infrastructure 

for the provisioning of 
telecommunication services? The 

costs for using the existing 
infrastructure are,…. 
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Question 7: willing to invest in an alternative fixed infrastructure. 

The results are show in the following table: 

 

Surprisingly almost the half of the number of respondents where willing to consider investing 

in an alternative infrastructure.  

 

Question 8a: willing to invest in the provision of new telecom services. 

The results are show in the following table: 

 

As expected a majority of the respondents are willing to consider investing. From the results 

of this  question and the previous question we can conclude that there is a demand for an 

alternative fixed infrastructure.  

  

Question 8b: potential new telecom services. 

This question had to be answered only if the answer on the previous question was YES. The 

respondents could then choose more that one service. The results are show in the following 

table: 

 

This indicates that the amount of services will increase compared to what is currently being 

offered on the local fixed infrastructure. Services like Video on demand , tele working, data 

services , IP-telephony, interactive courses will al be new services. 

 

Question 8c: need for support. 

Question 7 Answer Response Response in %
Yes 6 46%

No 4 31%

Can't tell 3 23%

Totaal 13 100%

Is your company, under the above 
stated assumption, willing to 

consider investing in an alternative 
(fixed) telecommunication 

infrastructure? 

Question 8a Answer Response Response in %
Yes 10 77%

No 1 8%

Can't tell 2 15%

Totaal 13 100%

Is your company, under the above 
stated assumption, willing to 

consider investing in the provision 
of (new) telecommunication 

services? 

Question 8b Answer Response Response in %
Internet services 10 21%
Video on demand 3 6%
Interactive television 0 0%
Video surveillance 2 4%
Interactive courses 5 10%
Data services 8 17%
IP-telephony 8 17%
Radio stations 2 4%
Tele-education 2 4%
Tele-working 4 8%
Other 4 8%
Can’t tell 0 0%

Totaal 48 100%

 If your company is willing to 
consider investing in (new) 

telecommunication services, which 
are according to you the potential 
telecommunication services your 

company can provide?  
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Like the previous question, this question also had to be answered   only if the respondents 

where willing to consider investing in new services on an alternative infrastructure. The results 

are given below: 

 

Question 8c: what kind of support. 

The support needed is more in form of consultancy and technical support. 

 

The main conclusion that can be drawn based on the results of this section (question 7 to 8) 

is that there is a demand for an alternative local fixed infrastructure. 

 

Section 3 

Question 9a: requirements for the alternative infrastructure. 

The questions in this section are to find out what the requirements are for the alternative 

infrastructure. The results are shown below: 

 

The majority (80%) of the respondents chose a minimum bandwidth (speed) requirement 

between 128 kbps and 10 Mbps (middle broadband) for the alternative infrastructure.   

  

Question 9b: other requirements 

Some other requirements specified where: low pricing, reliability, quality of service, 24 hr 

helpdesk, ease and speed of installation 

 

One can conclude based on the results of this section that there are certain requirements for 

an alternative fixed infrastructure. One of the requirements is that it has to have a bandwidth 

between 128 Kbps and 10 Mbps. Beside the bandwidth also  quality, pricing and support are 

important. 

 

Question 8c Answer Response Response in %
Yes 4 40%

No 4 40%

Can't tell 2 20%

Totaal 10 100%

Do you think you will need support 
with the provision of the (new) 

telecommunication services you 
mentioned in the previous question 

(8 b)?  

Question 8d Answer Response Response in %
Technical support 2 22%
Consultancy 3 33%
Financial support 1 11%
other support 3 33%

Totaal 9 100%

What kind of support will you 
need? 

Question 9a Answer Response Response in %
Small band 0 0%
Middle broadband 8 80%
Super broadband 2 20%
Can’t tell 0 0%

Totaal 10 100%

What is in this case the minimum 
bandwidth (speed) requirement for 

the alternative (fixed) 
infrastructure?  
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Section 4 

This section contains questions related to the company’s profile. The aim of this section is to 

get a view of the size of the surveyed companies. 

 

Question 10: core competence 

The core competences of the respondents are as follows: 

 

Question 11a: number of clients 

The results are show in the following table: 

Almost the half of the total of respondents have more than 8.000 clients. 

 

Question 11b: ratio private and business clients 

The results are shown in the following table: 

 

As can be seen the majority of the respondents have more private than business clients. 

 

Question 10 Answer Response Response in %
Fixed ISP (Internet Service Provider) 4 7%
Wireless ISP 3 5%
Telephony (fixed) 6 11%
Telephony (mobile) 1 2%
Security systems 0 0%
Network support 6 11%
Network management 5 9%
Web design 8 14%
Web hosting 6 11%
Consultancy 8 14%
Communication systems 1 2%
E-commerce 4 7%
Other 4 7%
Can’t tell 0 0%

Totaal 56 100%

What is your company’s core 
competence? 

Question 11 a Answer Response Response in %
0 0 0%
1 – 2.000 4 31%
2.001-4.000 0 0%
4.001-6.000 3 23%
6.001-8.000 0 0%
> 8.000 6 46%
Can’t tell 0 0%

Totaal 13 100%

Could you give an estimate on the 
number of clients/subscribers  your 

company has?  

Question 11 b Answer Response Response in %
More Individuals than companies 8 62%
Same amount of individuals as companies 0 0%
Less Individuals than companies 3 23%
Can’t tell 2 15%

Totaal 13 100%

What is the ratio between 
companies and individuals when 
looking at the total subscribers 

your company has? 
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Question 12: annual turnover 

The results are shown in the following table: 

 

Based on the results of this section one can conclude that the majority of telecommunication 

companies are small to medium size companies with more than 8.000 clients.  

 

 

 

Question 12 Answer Response Response in %
ANG. 0 0 0%
ANG. 1 – 2.000.000 7 54%
ANG. 2.000.001-4.000.000 2 15%
ANG. 4.000.001-6.000.000 0 0%
ANG. 6.000.001-8.000.000 1 8%
ANG. >8.000.000 0 0%
Can’t tell 3 23%

Totaal 13 100%

Could you please give an 
indication of your company’s 
(average) annual turnover? 
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