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CHAPTER 1 INTRODUCTION 

Nowadays investments in infrastructure are becoming more and more important for several 

reasons; 

• In the short term, investments in infrastructure can generate a significant number of 

jobs, and in sectors such as construction and manufacturing this number of jobs has 

been hit hard by the recent crisis . 

• In the long term investments in infrastructure are strongly needed to avoid traffic jams, 

because a good mobility is essential for generating economic welfare. 

The financial crisis influences the tax income. So the budget of the local and national 

governments decreases, which leads to a "gap" between the available and necessary financial 

resources for investments in infrastructure. One of the solutions for closing this gap could be 

the so called Public Private Partnerships (PPP); the collaboration between the Public and Private 

parties, whereby the private partners design, build, finance, maintain and operate the needed 

infrastructure. The public partner (the government) pays in turn the private partners a certain 

amount of money for a prearranged service level, f .e. the availability of road, for long-term. For 

this solution private investors are necessary! 

Construction companies need financial support of banks and investment companies to finance 

these projects for long-term. These private investors decide, depending on criteria, if they 

invest or reject this investment possibility. Despite this possibility, the involvement of private 

investors limited in the PPP market. The influence of decision making criteria behind this choice 

needs to be determined before the behaviour can be analysed. Future investment decisions can 

be modulated based on these decision making criteria values to create the best market. With 

this simulation the optimal balance between supply and demand in the marked can be pursued, 

tested for robustness and recommendations can be made for the best policy. 



Reading guide 

In this report three main steps can be distinguished. Part I includes the subject orientation and 

research formulation, part II the theoretical background of infrastructure investments and part 

Ill the field research which consists of the application. 

Part I 

"State of the art" 

• Subject introduction 

• Problem definition 

• Research layout 

• Questions 

•Method 

Part II 

"Theoritical framework" 

• Infrastructure need 

• Public financing of 
infrastructure 

• Highway revenue 
models 

• Private financing of 
infrastructure 

• Private investors 

Part Ill 

"Field research" 

• Validating 

• Choice behavoir with 
conjoint modeling 

• Agend based model 

• Scenarios 

• Results 

In part I the subject 'private infrastructure investments' will be introduced, the current situation 

will be described, the problem analysis is presented and the research steps to solve the 

problem are introduced. 

The demand for infrastructure investments is depending on the number of projects which 

needs to be realised and the necessary private budget is depending on the available public 

budget. This will be discussed in part II. Before the scope can be focused on private financing of 

infrastructure and the behaviour of the investor, these numbers need to be clear, see the 

chapters "infrastructure need" and "Public financing of infrastructure" for the results. Further 

on, if private investors want to invest, the possibilities and differences between financing and 

funding need to be clarified. What are the possibilities and how is the organisation organised. 

The private investors part consists of the difference between debt and equity financing. Debt 

and equity financing are two different strategies which the investor could apply in the field of 

private financing of infrastructure. The behaviour of investors is based on decisions and 

decisions are based on criteria . In scientific articles possible decision making criteria are found, 

these criteria are listed and will be validated in the next part. 

Part Ill contains the field research. After a literature research (part II) the next step is to validate 

criteria, collect data en analyse the results . First the information about investment criteria is 

validated during interviews with experts. The most important criteria will be used in the 

analysis to determine which criteria are the most important and how important are they in 

comparison to each other. For analysing the data from the questionnaire the research method 

'conjoint modelling' is used and each step of the method is presented . 
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The results exist of values for each criteria. These values present the influence of this attribute 

in the decision making process for the investment. With these data investment profile scores 

can be calculated . "Agent based" software Netlogo is used to model the behaviour of private 

equity investors in different scenarios. 
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PART I STATE OF THE ART 
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CHAPTER 2 INFRASTRUCTURE IN THE NETHERLANDS 

2.1 MOBILITY USE 

The Central Plan Bureau 1 in the Netherlands has done research about the development of 

mobility in the future. The number of person mobility will increase till 2020 with 20% 

(Rijkswaterstaat M. B., Oktober 2004) . Car traffic is responsible for 35 % of the growth (figure 1) 

0 20 40 60 80 100 120 140 

1990 
I 
I I 

2000 -2010 EC 
I 
I 

2020 DE -2020 EC 

2020 GC 

• AutoriJder Passagier Tre1n Overig OV Langzaam 

bron: AW 

FIGURE 1 DEVELOPMENTS OF TRAVELAR KM ON DUTCH TERRITORY (RJJKSWATERSTAAT M.B., OKTOBER 20041 

There are three reasons for these developments. (Rijkswaterstaat M. B., Oktober 2004) (i) 

demographic development, if there are more people the number of travel movements will 

grow. (ii), economic growth, if the consumption and employment will increase the number of 

traffic movements will increase. (iii) the spatial development; the distribution of live and work 

and at least socio-culture trends in society, such as emancipation, leisure and changers in family 

structure will lead to more car ownerships and use. 

The implications of these developments are that the investments for realisation of new 

infrastructure projects have to increase to keep up with these trends. Otherwise the Dutch 

infrastructure cannot manage these new demands on a high level. Therefore private 

investments are necessary to realise these major challenge for the future. 

1 Statistics Netherlands (CBS) is responsible for collecting and processing data in order to publish statistics to be 
used in practice, by policymakers and for scientific research . In addition to its responsibility for (official) national 
statisti cs, Statistics Netherlands also has the task of producing European (community) statistics. 
( Cen tra a I Pia nBu rea u) 
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2.2 INFRASTRUCTURE BROWNFIELD VS. GREENFIELD 

On the field of infrastructure projects two kind of categories can be distinguished: Brownfield 

and Greenfield. Brownfield could be defined as "abandoned, idled, or underused industrial or 

commercial facilities where expansion or redevelopment is complicated by real or perceived 

environmental contamination" ((EPA), 2012). For the infrastructure market this means 

upgrading or renovating existing highways. Greenfield infrastructure projects refer to the 

realization of projects on clean and undeveloped land . The term Brownfield is therefore a 

counterpart to the term Greenfield. 

Brownfield investments refer to well established cash-flowing assets, such as fully operating toll 

or availability fee roads. The typical Brownfield investment profile is akin to a long-term bond, 

with an immediate current coupon and a term of 15 to 30 years or more. Brownfield projects in 

infrastructure are generally considered more stable because traffic data of the road is already 

available (which is collected during the past years of operation). Greenfield Investments 

typically involve more risk than pure Brownfield investments. There are no historical data yet, 

so traffic estimations have to be made for the calculation of the possible future cash flow. In 

these estimates uncertainty will be taken into account during the operating time, because 

nobody can exactly predict the future( Partners, 2007). 

In the Netherlands most of infrastructure projects nowadays consist of extending or 

maintaining highway lanes. Therefore from now on we will speak of Brownfield infrastructure 

projects in this research. 
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2.3 PUBLIC PRIVATE PARTNERSHIP 

Since the first developments in the 1990s in the UK, public - private partnership agreements 

have been implemented all over the world in different sectors, such as water supply, health 

care, infrastructure, transportation and also energy. Before we talk about the private 

investments in infrastructure projects the definition of public private partnership need to be 

clear. Because PPP is used in different kind of sectors there are many definitions available. 

In this research the definition of public private partnership is a long-term, contractual 

cooperation between the public and private sectors for the economic execution of public task 

in which the necessary recourses are bundled in a joint organizational relationship and any 

project risks are allocated appropriately to reflect the risk management expertise of the project 

partners (David Meunier, 2010). 

Public 
motivations 

~ - i . ' ·.. . 

Private 
motivations 

Mar1<eting expertise 

Shared 
motivations 

FIGURE 2 MOTIVATIONS IN PPP PROJECTS (DAVID MEUNIER, 2010) 

In this process of collaboration advantages for both parties can be joined, even when both 

parties have different stakes. The private one is essentially the profit driven returns on 

investments for risk- taking and fulfillment of business purposes. The public concern is more 

complex, craven by legislation, regulation and authorities, political opinion, democratic decision 

making and minimizing the risk with maximizing the social value (Ana Cravinho Martins, 2011). 

Of course also items, private and public, are complementary to each other. In the middle, 

where both parties align their stakes, lies the shared benefit of public private partnership. To 

join in a partnership is positively influenced by the following aspects (David Meunier, 2010); 

efficiency, innovation, reduction delays of construction time; financing result and higher quality 

because of the responsibility of both parties. 
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2.3.1 PRIVATE FINANCING INITIATIVE 

The core of public private partnership is financing. In a historic perspective, private financing of 

infrastructure is not new. Since the 1980s, the trend has reversed as many pieces of 

infrastructure have been privatised in the face of stretched public finances. 

A key driver behind these trends is the need to improve the public infrastructure or build new 

projects in the first place. Full privatisation is not always needed, possible, or politically wanted. 

Therefore, governments increasingly propose new forms of public private partnerships by 

subcontracting public services to private companies (Georg, 2009). 

2.5 HIGHWAY REVENUE MODELS 

The continuing need for the nation to invest in infrastructure is difficult at a time when both the 

provincial and national governments are experiencing severe financial constraints. Many 

observers are concerned that a significant gap exists between the availability of funds and 

immediate needs. (Hecker, 2002) In the longer term, questions have been raised about the 

financial capacity of the Highway Infrastructure Funds and future levels of highway and transit 

spending. Therefore alternative revenue models can contribute to close the gap. These 

alternative revenue models during the exploitations phase of a high-way are, for example, toll 

roads, energy production or availability fee. These alternative financing mechanisms have to be 

examined to determine the added value for closing the gap. 
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CHAPTER 3 PROBLEM ANAL VS 

3.1 INFRASTRUCTURE DEVELOPMENT 

Infrastructure development, both economic and social, is one of the major determinants of 

economic growth. Direct investment on infrastructure creates (i) production facilities and 

stimulates economic activities (ii) reduces transaction costs and trade cost improving 

competitiveness and (iii) provides employment opportunities to the poor. In contrast, lack of 

infrastructure creates bottlenecks for sustainable growth and poverty reduction . (Pravakar, 

Ranjan Kumar, & Geethanjali, 2010). 

Therefore investing in infrastructure remains necessary for the attractiveness of the Dutch 

business climate, and thereby strengthens the Dutch spatial-economic structure. The number 

of demands for infrastructural projects in the coming years is enormous, however the 

investments needed to realize these projects are limited. (Schultz van Haegen & Atsma, 2011). 

For this reason the public sector needs the private sector and only with joint funding the 

necessary infrastructure projects can be financed. (Correlje & Dicke, 2010). It is remarkable that 

this joint funding is not much applied in the Netherlands when you take into account that the 

Dutch pensions funds can be considered as one of the biggest investors in infrastructure 

worldwide. (Georg, 2009) . 

3.2 LIMITED PUBLIC FINANCIAL RESOURCES 

The organisation for economic co-operation and development (OECD) published in 2006/2007 

about the government spending 2,2% of GNP on infrastructure in OECD countries between 

1997 and 2002, compared with 2,6% during 1991-1997. Till 2030 the expected investment for 

infrastructure to improve the key infrastructure facilities around the world in line with the 

requirements is corresponded to be around the 3,5% of GNP (Barbare Weber, 2010). When the 

investments that are needed in the future are taken into account, it is unlikely to conclude that 

in the coming years enough budget is available. The Dutch government presented in 2011 

measurements to prevent the economic crisis and concluded that money needs to be saved to 

get the financial balance on the right track. (Correlje & Dicke, 2010). At the opposite, 

Rijkswaterstaat, has recently asked for 500 million Euros for overdue maintenance of roads and 

bridges . The Dutch minister of infrastructure has already written to the Dutch parliaments that 

priorities need to be made because the available investments till 2028 are limited. (Schultz van 

Haegen & Atsma, 2011) 
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3.3 LACK OF PRIVATE INVESTMENTS IN DUTCH INFRASTRUCTURE 

As mentioned before, the public sector is traditionally responsible for infrastructure. The 

government has however limited resources and many different goals to achieve nets to 

investments in infrastructure. They often claim to have a lot of other priorities (heath care, 

education, etc) that prevent them from investing the necessary fund in closing this gap, which is 

so vital in terms of development and prosperity. 

Institutional financial investors with a long term perspective, such as insurance companies and 

pension funds, are increasingly considering investing some of their total investments portfolio 

in infrastructure (Barbare Weber, 2010) . One of the reasons for their involvement is to improve 

the risk return profile and their low level of correlation with traditional asset classes. Globally 

some larger funds are already beginning to invest by private-equity funds . Australian, Canadian 

and Dutch pension funds can be considered as leaders in this field. (Georg, 2009) 

Australian and Canadian pension funds have been active in this area for a number of years and 

currently invest as much as 20% of their assets in infrastructure (Barbare Weber, 2010) . In 

comparison, the major Dutch pension fund APG for example has a target of 2% for 

infrastructure in its Strategic Investment Plan 2007-2009 worldwide. Given the size of the fund 

of€ 300bn, this amounts to a volume of about € 6bn. (Georg, 2009). The private involvement 

and the volume of private capital to realise new infrastructural projects needs to increase, but 

currently the actual investment level is still well below that target in the Netherlands. 
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3.4 PROBLEM FOCUS 

In the Netherlands, there is a growing gap between the acute need for new or modernized 

infrastructure and the actual investment. (Correlje & Dicke, 2010). Between 2012-2016 there 

will be a financial shortage of€ 1.4 billion for the Dutch high way network budget which is 25% 

of total (Bouw, 2012) . The collaboration between Public and Private parties in the Netherlands 

is still limited and needs to increase to realize the major infrastructure challenge for the next 

years . In figure 3 the Public Private Partnership is presented as a percentage of mean GDP. 

FIGURE 3 AVERAGE 2000-2005 PPP ACTIVITY AS A PERCENTAGE OF THE GDP (BERNARDINO BENTO, 2008) 

The number of private investments is still limited, even in comparison with other European 

countries. (Georg, 2009) Investments are necessary to keep the Dutch infrastructure on the 

right track, especially private investments are necessary to realise these major challenges for 

the future. To find the essence of this problem a casual loop is made to get an overview of the 

Dutch situation and to analyze the relations between each other (Figure 4 ). 
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This model shows that if the public sector invests in infrastructure, the economy grows and 

increases the Fiscal Resources for new investments (Rl). But because the European 

governments can have deficits within the range of 3 percentage of GDP, in the Netherlands the 

government is forced to adopt requirements of fiscal discipline, which reduces the capacity of 

Public Investments (R3). For this reason the bankability of the PPP projects related to 

infrastructure is constrained by a financial gap. 

A solution for this problem is that the private investors also could finance these PPP projects. 

The creation of an infrastructure funding by the private sector arises as a solution to eliminate 

the financial gap (R4). To realise this solution a concession is needed between the government 

and the private investors ( R2). To reach this concession, it is important to determine on which 

attributes investors base their decision to invest in a project and in which situations this 

decision changes. So the emphasis of this report is mainly analyzing the private equity investors 

behavior, so that the government knows how to anticipate on this behavior to reach a 

concession and therefore closing the gap for Dutch highway projects . 

CAUSUAL LOOP: The creation of an infrastructure Funding to reduce the Financial 

Gap in PPP and become it "bankable" 
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CHAPTER 4 RESEARCH 

4.1 RESEARCH QUESTIONS 

From the problem focus the main research question could be defined as: 

Can the government create a stable private financing market by anticipating on the behaviour 

of private equity investors, and therefore contribute ta closing the gap? 

To answer the main question sub questions are defined and some back ground information 

about the problem will be given . The following sub questions have to be answered: 

1. Which developments influence the demand for infrastructure projects (regarding 

demographic development, economic growth and car use) 

2. How is infrastructure organised and financed in the Netherlands? 

3. What are the five most important decision criteria for investors to invest in the Dutch 

highway projects? (Regarding size, yield, experience partners, solvency client and risk) 

4. Which criteria can influence the investment behavior of the private equity investor in 

road projects worldwide? 

5. What is the behavior of the private equity investor under different scenarios? 

4.2 RESEARCH DESIGN 

This research will be executed according to the following research model, see figure 5 and will 

consist of three main parts . The aim of this research design is to be a guideline during this 

research and present which steps will be made to answer the main question . As mentioned 

before, this research can be divided in three main parts : Part I State of the art, Part II 

Theoretical framework and Part Ill Field research . 

The subject introduction and the formulation of this research questions is presented in part I. 

In part 11, theoretical framework, the results of the literature research will be presented . 

Articles, reports, books and other scientific articles will be consulted. In addition, part II consists 

of the field research . Interviews with equity investors will be used to validate decision making 

criteria, which are found in the literature and a survey will be used to collect data. By analyzing 

these date with the conjoint modeling the value of each attribute level can be calculated. 

These values present the influence of the decision making attributes. These level values are 

used to modulate the behavior of private equity investors in the field and the consequences of 

their involved for future scenarios, based on the changes in the investment situations. The 

method which is used is called Agent Based. The results, Conclusions and recommendations will 

be presented and the answers of the research questions will be given. 
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4.3 RRELEVANCE OF INVESTMENTS IN INFRASTRUCTURE 

First, infrastructure investments can generate a significant number of jobs in the short term, 

and in sectors such as construction and manufacturing this number has been hit hard by the 

crisis. Not only do infrastructure projects create jobs on site, but they also generate indirect 

employment in tangential industries. Since infrastructure projects use capital goods, such as 

turbines and excavators, they generate indirectly jobs in the manufacturing sector. This direct 

and indirect employment raises household incomes and consumption, which can create 

additional (induced) jobs. For the U.S., it has been estimated that infrastructure for energy, 

transportation, public schools, and water systems In the United states this will create 18,000 

total jobs for every US$1 billion in new investment spending, of which about 40 percent will be 

in the construction sector ( Heintz, Pollin, & Garrett-Peltier, 2009). The total impact of 

infrastructure investment on employment is likely to differ by the sector, the technology used, 

the percentage of imports (estimated around 12-22 percent of manufacturing supplies for 

energy, transportation, school building and water infrastructure), and the possible substitution 

effects. Still, these estimates suggest that that the employment impact could be significant. 

Second, there is a significant infrastructure gap in some advanced economies (see chapter six of 

this research report). In London, over 20 percent of the main water pipes are more than 150 

years old. In the United States, the median age of coal power stations exceeds 40 years (World 

Economic Forum 2010). 

Third, in the Netherlands the organization of Economic Cooperation and Development (OECD) 

calls congestion currently one of the biggest problems of the Dutch economy. Congestion leads 

in addition to direct costs such as congestion, travel delay and inconvenience to a poorly 

functioning labor market. For this reason the Dutch government will invest in infrastructure in 

the places where the traffic jams and the longest trains are the fullest. The permanent of the 

crisis and recovery also contributes to the energetically tackling bottlenecks in infrastructure. 

(Miljoenennota, 2012) 

Harry Noy, CEO of ARCADIS already mentioned the importance of private investments in Dutch 

infrastructure to keep the Netherlands mobile. Noy presented the idea to create a special fund 

to finance infrastructure projects, for example from pension funds. He argues this because the 

road and railway network requires billion of investment, but the government is strapped for 

cash. (Noy, 2011) 



4.4 DELINEATION 

Infrastructure in the Netherlands has to become a good investment for private investors, but 

the number of private investments is still limited, even in comparison with other European 

countries. (Georg, 2009). Because infrastructure investment is a general subject, some 

delineation has to be made. 

Infrastructure sector; the Dutch high way market could be categorised on two levels. First on 

national level, categorised as A highways. Second, on region level, in the Netherlands 

categorized as N ways. In this research we focus on the high ways on national level. Distinction 

needs to be made between Brownfield en Greenfield projects. We use in this research the 

definition Brownfield because in the Netherlands the most high way projects consist of 

redevelopment or expansion of existing ones. In this kind of projects Rijkswaterstaat is the 

client on behalf of the government. 

Infrastructure investor; this research will focus on the involvement of private investors in Dutch 

highway projects. The main focus is on parties who are investing in the equity part of 

infrastructure project, so call Special Purpose Vehicle (SPV) . These parties could be pension 

funds, investments funds or other companies. 

Private initiative: in the last years new contracts are used for the realization of infrastructure 

high way projects. This kind of contracts exist about the following components: Design, Build, 

Finance, Maintain and Operate (DBFMO). In this contract the client has spread his payment 

during the contract time, most of the time 20 till 25 years . The contractor needs to advance the 

finance. So with private initiative we understand the advance funding of project 
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4.5 RESEARCH METHODS 

During our research different methods will be used to analyze data. First a desk research 

provides qualitative input. Further on, interviews will be used to validate the findings and to 

stimulate them to fill in the questionnaire. In this questionnaire investors are asked to give their 

preference in different investments profiles. With the Conjoint Method we want to get 

understanding which criteria are the most important for private investors to investigate in 

infrastructure projects. With Agent Based the consequences of several scenarios of private 

equity involved in the financing process of infrastructure projects are measured. 

Conjoint analysis(CA) is a suitable research method for determining the investors decision for 

investing in infrastructure highway projects. The reason is that conjoint analysis requires 

participants to evaluate hypothetical profiles of potential target investments which are 

described through combinations of different levels of criteria or attributes. By making 

judgments about varying combinations of different levels of variables, conjoint analysis allows 

the researcher to identify the relative contribution of each attribute (Hair, 1998)This method 

has been used in several studies on venture capitalist decision making (Choi, 2004). The input 

for this method is the survey data. The outcome of this analysis is the level of influence of each 

decision making attribute 

Agent-based modeling (ABM) can help to understand and analyze these complex patterns in 

different scenarios. The basic concept of ABM is that by describing simple rules of behavior for 

individual agents and then aggregating these rules, researchers can model complex systems, 

such as the consequence of private equity investors in different scenarios for the long term . 

An agent-based model is any autonomous entity with its own properties and behaviors. To 

develop an agent-based model, a researcher writes a description for each type of agent that 

details the agent's behaviors, properties, and the way the agent interacts with other agents and 

the environment. (Rand & Rand, 2011). 
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PART II THEORITICAL FRAMEWORK 
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INTRODUCTION 

In this theoretical part the results of the literature research will be presented. In the chapter 

infrastructure need the last developments on the field of road traffic in the Netherlands are 

presented. Depending on the number of cars, demographic developments and the way of car 

use, the demand for infrastructure projects could be influenced. Private investors will only 

investigate in high way infrastructure projects if there is demand. If there is no demand for 

infrastructure projects, investments are not necessary and private investors will not be 

interested, because the behaviour and interest of private investors is correlated with the supply 

and demand. 

• 

FIGURE 6 THEORITICAL FRAMWORK RESEARCH STEPS 

The next step is to present how the process of public infrastructure financing is organised for 

the view of Rijkswaterstaat, which investments are necessary and which are available, 

depending on the MIRT (Meerjarenplanning lnfrastructuur, Ruimte en Transport). This will be 

presented in the chapter public infrastructure financing. Also a comparison of the highway 

revenue models is made to determine which model can realise revenue to increase the gap of 

public finance infrastructure projects. In the last chapters of this theoretical part the 

possibilities of private infrastructure financing will be described. The background about private 

financing, the possibilities for private investors, the differences between equity and debt 

financing and the organisation of these kinds of financing constructions. Finally the private 

investor, interest and investment criteria will be presented . We want to know how we could 

attract private investors; therefore we need to understand their decision making criteria and 

behaviour. 
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CHAPTER 5 INFRASTRUCTURE NEED 

In this chapter the need for infrastructure projects is described. The number of traffic will 

influence the expansion of the mobility network, which will influence the demand of new 

infrastructure projects and the need for infrastructure investments. The mobility behavior is 

depending on different aspects. In this chapter the most important ones will be distinguished. 

Because the European countries are connected with each other and the economic environment 

also determines the Dutch mobility future, the European Union has written four future 

scenarios for Europe. These scenarios are defined as (Rijkswaterstaat, 2008); 

• Global Economy (GE), which is based on a high degree of international collaboration. 

• Transatlantic Market (TM), which is based on limited international collaboration . But, 

between Europe and the V.S. a new internal market will be realized without trade 

regulations. 

• In Strong Europe (SE) the number of EU states will be extended and the EU will 

collaborate with upcoming economies like China. In this scenario international transport 

will be grow. 

• Regional Communities (RC) means little international collaboration, because countries 

want to keep their national sovereignty. 

During these scenarios the following aspects influence the future mobility developments 

(Kennisinstituut voor Mobiliteitsbeleid L. H., April 2010): (i) demographic development, if there 

are more people the number of travel movements will grow (ii) economic growth, if the 

consumption and employment will increase the number of traffic movements will increase (iii) 

the spatial development: the distribution of live and work and at least socio-culture trends in 

society, such as emancipation, leisure and changers in family structure will leading to more use 
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In figure 7 the expected scenario developments of the number of kilometres (km) per person 

are shown. In all situations the number of km will increase in the next years. In the following 

parts the reasons for this will be presented 

5.1 DEMOGRAPHIC DEVELOPMENT 

The Netherlands is a density country in comparison with other Europe countries . The number of 

inhabitants is high and the available surface is limited. In several regions in the Netherlands the 

population will decrease. This is particularly the case in South Limburg, Groningen and North 

East Zeeland . It is expected that the population in certain areas will decline in the coming 

decades with more than 10 percent (Kennisinstituut voor Mobiliteitsbeleid L. H., April 2010) . 

Figure 8 shows the population development. 

Although the population in some areas of the Netherlands is declining, the population of the 

Netherlands as a whole is growing. There will be approximately 1 million additional residents by 

2030. Population growth is especially expected to occur in the Randstad and in the Randstad 

surrounding cities like Almere, Alkmaar, Zwolle, Arnhem, Breda, Tilburg and Eindhoven. 

A decrease in the population does not lead to less traffic congestion in the so called population 

declining regions . An important explanation for this is that the effect of less people is 

compensated for by higher travel rate per person . 
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Population growth leads to a greater pressure being extended on the road network in major 

urban areas, particularly in the Randstad and its surroundings. Breda and the surrounding area 

is one such example: owing to population growth, car use will increase by a maximum of 10 

percent by 2030. But owing to other factors car use will rise by another 33 percent. Ultimately, 

this will result in an increase of 43 percent. (Kennisinstituut voor Mobiliteitsbeleid L. H., April 

2010) 

- < -4o% - -4otot -20% - -2otot·10% 

-1o toto% 

otot10% - 2otot ~o% - 2Clt0 f el0% - )qo% 

FIGURE 8 POPULATION DEVELOPMENT, ABSOLUTE GROWTH/ SHRINKAGE IN THE PERIOD 2010-2010 (KENNISINSTITUUT VOOR DE 

MOBIUTEITSBELEID L.H., APRIL 2010) 

5.2 ECONOMIC GROWTH 

Economic development has historically been strongly associated with an increase in the 

demand for transportation and particularly in the number of road vehicles (Joyce Dargay, 

2007). On a world wide scale there are big differences of economic growth, so also in demand 

of transportation and vehicles ownership. The faster growth of total vehicles in the non-OECD 

countries will more than double their share of world vehicles - from 24% in 2002 to 56% by 

2030 - nearly 30% will be from China alone. By 2030, there will be 2.08 billion vehicles on the 

planet, compared with 812 million in 2002; this total is 2.5 times greater than in 2002 . (Joyce 

Dargay, 2007) 
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Because the Netherlands is strongly depending on international developments the economic 

crisis had impact on freight transport and the aviation sector. But, even with limited economic 

growth mobility will increase in all transport modes in the medium term, with the exception of 

regional public transport. (Kennisinstituut voor Mobiliteitsbeleid J. F., Oktober 2010) 

In 2015 the number of kilometers travelled by car is expected to be 14 percent higher than in 

2010 with average economic growth. If the expected economic growth is lower, that figure will 

be 12 percent, and if economic growth is higher, the growth figure will be 17 percent. 

(Kennisinstituut voor Mobiliteitsbeleid J. F., Oktober 2010) 

Because their demographic location in Europe and the biggest port of Europe in Rotterdam, 

export en mobility are important for the Dutch economy. Between 2010 and 2015, we 

estimate the growth of freight transport on Dutch territory to be 12% . (Kennisinstituut voor 

Mobiliteitsbeleid L. H., April 2010) The consequence of this development is the increase of 

congestion. Due to the economic upturn, however, traffic congestion will increase in the 

medium term. Based on an average economic growth rate of 1% percent per year, the 

congestion levels on the main motorway network will return to pre-crisis levels in 2014. 

Consequently, in 2015 there will be 16 percent more congestion than in 2010. 

5.3 SPATIAL DEVELOPMENT 

Changes in behavior influence the mobility. As a result of other lifestyles and living patterns of 

individuals the use of mobility is changing. For example, if someone has more or less 

movements and either more or less kilometers, then that also affects the total mobility. An 

example is socio-cultural developments such as changes in the family, marriage, the position 

of women, household responsibilities, job prospects and the interpretation of free time. The 

result of such changes is an increase in car use. 

One important reason for the increase of car use is commuter traffic. The total number of 

Dutch people who are working and the distance that they need to travel is increasing. In 

comparison, the commuter traffic distance in more than 20 years increased from 

approximately 12 kilometers to 17 kilometers one way. (mobiliteitsbalans, Oktober 2011) 

Especially the commuting distance of motorists increased from approximately 15 kilometers 

each way mid-eighties to about 22 kilometer in 2008 which means an increase of 42 percent. 
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5.4 CONSEQUENCES 

If the number of traffic increase and the infrastructure network stays on the same level mobility 

leads to unintended negative effect on congestion, population and road casualties. Most of the 

interest is focused on congestion. The number of delays on the Dutch high way network is 

increasing and the costs for participants are considerably . 
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FIGURE 9 CONGESTION DEVELOPMENT HIGH WAY NETWORK, 2020 (BEEK, 2008) 
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The total congestion costs on the Dutch road network for 2010 are estimated at 2.8 to 3.7 

billion Euros. Between 2000 and 2010 these costs are increased by 75 to 85 present 

(mobiliteitsbalans, Oktober 2011). Approximately 50% of the congestion costs are paid by 

private companies like the transport sector. The remaining congestion costs will go directly to 

the consumer by delays in commuting traffic. 
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It is expected that the number of car traffic on the Dutch high ways will increase till 2030. The 

use of the main high way network reaches already his maximum capacity at increasingly more 

places and during an increasingly larger share of the day. 
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FIGURE 10 CAR TRAFFIC GRO ON DUTCH HIGH WAY NETWORK Till 2030 (KENNISINSTITUUT VOOR MOBILITEITSBELEID L. H., APRIL 2010) 

A small increase in traffic volumes will therefore lead to a much greater increase in traffic jams 

and congestion. Because the international orientation of the Netherlands and their dependency 

of goods transport, accessibility is essential for economic growth . 

To keep the Dutch highway network on a high level, investments are necessary to create 

enough capacity on the Dutch high way network. In the following chapter these necessary 

investments will be presented. 
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CHAPTER 6 (PUBLIC) INFRASTRUCTURE FINANCING 

As mentioned in the previous chapter the need for infrastructure projects will increase. The 

consequences are that future infrastructural investments are necessary in the Dutch high way 

network. The question is how many investments are necessary, and more important, how many 

is available. The Dutch government presents annually its budget and planning how to realize 

these infrastructure challenges. In this chapter the following aspects will be presented: first the 

financial necessary resources, second the available financial resources and finally a conclusion 

about the existing gap. 

The government currently pays the construction and maintenance of infrastructure almost 

entirely from general funds (largely non-repayable and a small amount through periodic 

payments for current availability DBFM-contracts (Ruding, 2008) . Annually the government 

determines through the House of Representatives ('de tweede kamer') the approval for the 

budget that is available for infrastructure for the following year. The budget is determined, 

depending on the tax income taxes. The amount of budget per year is visualized, see appendix 

6. Because the current economic situation the government has to make choices, for the year 

2011 already a saving was booked of 608 million (Correlje & Dicke, 2010). This does not cope 

with the ambition of the Netherlands. The ambition following the note 'national traffic and 

transport 2020' is to invest approximately 80 billion euro during this period, that is an average 

of 6,6 billion a year. (Correlje & Dicke, 2010). In this calculation the government booked 1 

billion revenues from tolls and 1,5 billion from efficiency by using innovative contracting. 

The national government summarize national infrastructure projects in the "Meerjarenplanning 

lnfrastructuur en Milieu" (MIRT) . In this planning, the projects and budgets till 2020 are 

determined and ranked by priority. The project priority is based on a cost benefit analysis of 

Rijkswaterstaat and available State Budget. To determine how projects could be tendered the 

possible benefits of aspects in terms of costs, risks and financing will be examined. (Bollen, 

2012) . These analyses are: 

• The Public-Private Comparator (PPC) is the methodology for comparing advantages and 

disadvantages in a row to set up and draw conclusions before the tender decision is 

determined 

• The Public Sector Comparator (PSC) compares after the award - but also before deciding to 

whether to apply PPPs could be taken - the concrete bids from private parties depending on the 

costs and risks of implementation in public management. 

These tools determine the tender advantage re'lated to preparation, implementation, 

transaction costs and risks. A valuation of potential benefits or disadvantages of PPPs in terms 

of quality and timely delivery is not included . The financing costs are not necessarily decisive for 
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the choice between public and private funding, also de risk ratio is an important part (Bollen, 

2012). To achieve a correct comparison, the decision shall be made depending on the ratio of 

public investments and risks sharing. Well as within the both tools, PPC and PSC, is the risk 

rating therefore an essential element. Moreover, it appears that in the determination of the 

potential added value of PPP, other factors - such as quality, cost and time of delivery - play in 

practice a more important role than the core aspect. The decision whether or not to apply 

private financing also has a qualitative side (Bollen, 2012). 

Besides the potential added value percentage, is particularly important of public interest in 

private financing can be effectively safeguarded. The government holds always the ultimate 

responsibility for public interest especially when it comes to quality, accessibility, 

environmental aspects, spatial integration of infrastructure and relation to network 

management. The government will still have to determine whether or not they can be mainly 

responsible as tasks are left to private parties. This will be in the qualitative part of the PPC in 

particular attention. Application of the PPC is mandatory for all government infrastructure 

projects whose investment sum is more than € 112.5 million. This limit was chosen because 

projects with an investment sum in excess of this amount are eligible for state funding (Ruding, 

2008). Projects with a smaller size are often funded by local authorities. The limit of € 112.5 

million is determined so that this government would not impose PPP to fit. Second was the idea 

that by small projects the PPP transactions are relatively high, so that PPP option is not always 

meaningful. 
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6.1 USER OR BUDGET FINANCED 

Road transport infrastructure is one of the infrastructure sectors that can be both budget and 

user-financed. In the vast majority of cases, the road infrastructure is funded by the general 

public. In a number of countries the primary road network at least may be financed by user 

charges levied by the public or private operators, in the form of a toll based on mileage 

(monetary unit per kilometer) or a time period depending on the respective toll sticker or 

vignette (monetary unit per unit over time) (Barbare Weber, 2010). Another option is to 

generate revenues from the added value for the improvements to the land. 

For a long time there is a curiosity for a second function of a highway. Of course this second 

function can't have disadvantages for the mobility. However the large space that is necessary 

for a road could be used for systems that can generate energy. This chapter provides an 

exploration for solar panels, wind biomass, wind turbines and warmth collectors in asphalt. The 

definition of availability payments will be clarified. 

As a basic rule the revenue models of infrastructure companies can be broken down into 

'budget-financed' and 'user-financed' models. First the difference between these two 

definitions will be clarified . 

In case of budget-financed models, the private partner receives fixed remuneration that is 

generally payable by the principal at regular intervals, for example (Barbare Weber, 2010); 

• Performance-based payments corresponding to the services set out in the specifications 

or list of services; 

• Availability-based payments corresponding to the availability of premises, areas facilities 

equipment; 

• Volume-based payments corresponding to the consumption ; 

• Results-based payments corresponding to contractually agreed optimization targets; 

• Usage-based payments, which can be further broken down into : 

o Frequency of use, such as the shadow toll for roads or fees that reflect the 

number of users of a highway; 

o Intensity of use, such as in the case of shadow tolls with diverging rates based on 

axle users. 

It should be noted that volume- and usage-based payments include payments and market risks 

for the private partner even though they are budget financed remuneration schemes. However, 

in comparison with user-financed remuneration, they are softened due to the fact that users' 

consumption behavior is not influenced by changes in price. This is the case because users are 

not charged directly upon usage but the public contract partners pay the bill 'in the 

background' (Barbare Weber, 2010). 
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In the case of user-financed model, the revenue flows required to cover the investments and 

current operating costs are obtained from user fee such as toll roads, energy exploration, land

tax etc. The characteristic feature of user-financed models is that the market risk is determined 

by the level of demand. Two definitions are important (Barbare Weber, 2010): 

• Quasi compulsory usage, for example, when there are no alternatives to using the 

services offered or the available alternatives are unattractive; typical examples include 

bridges over or tunnels under rivers that cannot be crossed in another manner within an 

acceptable distance; 

• Free choice of usage in competitive environment, for example, when the user can 

choose between a shorter toll road compared with one or more longer non-toll roads 

within an acceptable distance. 

The greater the level of competition, the better the functionality of the market and this 

ultimately determines the risk/return ratio in terms of the free development of prices. The 

lower the level of competition, the greater the need for regulating which may serve to increase 

or reduce the market risk depending on the circumstances. 
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6.2 COMPARE REVENUE MODELS 

In this paragraph the different revenue models that have been extensively studied in appendix 

1 are compared with each other. On the next page there is an overview of the advantages and 

disadvantages of the studied revenue models. The budget financed revenue models are based 

to add a second function to the road such as solar panels, windmills and energy from asphalt. 

These models provide clean energy and contribute to C02 reduction. However these models 

also rise the construction cost and the payback period is over 20 year and even then provide a 

10 percentage return on the implementation investment. There is no track record and the 

clean energy price depends for a big part on the subsidy of the government that can change 

every year. In short the investor would not prefer this investment because the performance, 

price and therefore the return on investment are uncertain. And since the return on investment 

is only 10 percent of the implementation investment, this is not nearly enough to finance a road 

project. 

Another manner is by direct road charges, in this way the cost of the road is direct linked to the 

use of the road . In France, Canada, Australia and Germany this is a successful revenue model. 

However, there are some different characteristics in comparison to the Netherlands. In 

Canada, France and Australia the use of toll roads provides time saving and less fuel 

consumption. And these toll roads are long distance roads with a few exits. This ensures that 

the construction cost are lower and because of the few exits the traffic is not delayed and 

there are alternative roads . In the Netherlands it are all short roads with limited alternative 

roads and with a lot of exits. Because there is no track record and a lot of variables are present 

such as gas price, car use and demographic developments, the private investors have no 

control. Therefore the investments are risk full and pricy. There is also another way by 

introducing HOT lanes. In this system the driver is offered an alternative road that facilities a 

superior level of service and offering time savings compared to the fee facilities . But the 

Netherlands is a democratic country and the Hot lanes could lead to some political resistance . 

The argument is that low income drivers may not have equal access to jobs, social services, and 

other essential activities if travel on an HOT corridor is required. They still have the option of 

using the free general purpose lanes, but the cost (in terms of travel time) may be unevenly 

distributed in favor of the wealthy (Weinstein & Sciara, 2006). There is also the possibility for 

indirect road charges can be financed this falls under the category budget financed methods. 

These methods such as fuel tax and car tax which have a direct relation with the car use. This 

concept already is applied in the Netherlands. Or for example land tax has characteristics of a 

general property tax that imposes a uniform rate on both land and improvements to land . The 

budget financed model with fuel and vehicle ownership are very important. As mentioned in 

the previous part the availability fee payment construction is one of the best solutions to 

spread cost and realize projects in an earlier stage. Because the Dutch highway network is not 

suitable for toll. 
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Revenue Model Advantages Disadvantages 
- -

Budget financed 

Solar Panels i. Good for the environment and the i. Is costly to implement 

C02 ambition ii. The revenue is depending 

ii. Optimal use of road on su bsidies 

iii. Low energy production 

iv. High maintenance cost 

Wind Turbines i. Good for the environment and the i. Is costly to implement 

C02 ambition, ii. Low uncertainty revenue 

ii. Optimal use of road iv. Big impact on the spatial 

iii. Attractive return on investment environment 

v. High energy production 

Energy from Asphalt i. Good for the environment and the i. High energy production 

C02 ambition ii. Is costly to implement 

ii. Optimal use of road iii. High uncertainty revenue 

iii. winter the road remains free of ice iv. Small experience 

and snow 

iv. summer the road is cooled, so that 

wear an spore formation is avoided 

Fuel Tax i. Easy to implement iii. Direct relationship to 
(availability fee) ii. Cheap to collect road usage only via fuel 

conception 

iv. Political easy to maintain 

Vehicle ownership tax i. Easy to implement iii. No relation to road usage 
(availability fee) ii. Cheap to collect iv. Political easy to maintain 

land Tax I. Hard to implement Ill. No relation to road usage 
II. High administrative cost IV. Political difficult 

User financed 

Hot Lanes i. Travel time can be reduced i. Need space for two lanes 

ii. Alternative road for users ii. High construction cost in 

comparison with revenue 

iii. High uncertainty revenue 

iv. Can be political difficult to 

accept 

Toll roads i. Direct Relationship to usage, flexible iv. Is costly to implement 

(different tolls for different v. High uncertainty revenue 

daytimes, vehicles etc. possible Can be political difficult to 

ii . Easy to earmark accept 

iii . Economical beneficial on congested vi. Because of diversions, 

roads economic benefits of road 

are reduced, if road is not 

congested 

TABLE 1 ADVANTES AND DISADVANTAGES REVENUE MODELS 
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6.3 AVAILABLE FINANCIAL RESOURCES 

The "Economisch instituut voor de Bouw" (EIB) published each year the "Monitoring 

lnfrastructuur" report. In this report the progress of the realisation of infrastructure projects in 

the Netherlands is presented . The analyse of this process is bases on "Meerjarenproramma 

lnfrastructuur, Ruimte en Transport (MIRT)" end the budget policy of the lnfrastructuur fonds". 

As shown in table 1 the total resources which are available for realisation and maintenance of 

infrastructure projects are€ 7,9 billion in 2011. (Bouw, 2012) € 2,6 billion of this budget is used 

for the Dutch high way network. In 2012 the budget will decrease till€ 7,6 billion. 

Further on, during 2013 till 2014 the Infrastructure budgets will increase till€ 8,2 billion in 2014 

(Bouw, 2012). In 2015 the budget will decrease again till € 7,1 billion and increase till € 8,1 

billion in 2016. The high way budgets show the same trend, increase in 2013 en 2014, decrease 

in 2015 and increase again in 2016. As mentioned in the previous chapter on the one hand 

infrastructure investments are necessary and on the other hand the national government has 

to reduce this budget to conform the European budgetary rules. Crucial is whether or not these 

available financial public resources are high enough to solve these challenges. 

Beschikbare fmanciele middelen naar hoofdgroepen, 2010-2016 
(mln euro, constante prijzen) 

2010 2011 2012 2013 2014 2015 2016 

Hoofctwatersystemen 803 1.079 61S 562 602 583 690 
Hoofdwegennet 3.269 2.590 2.457 2.693 3.201 2.175 3.439 
Spoorwegen 2.645 2.433 2.446 2.569 2.392 2.575 2.400 
Regionale/lokale 
·infrastructuur 267 312 329 268 331 170 248 
Hoofdvaarwegennet 849 764 844 909 884 871 775 
Megaprojecten 
niet-verkeer en vervoer 195 637 862 838 766 746 594 
Megaprojecten 
verkeer en vervoer 120 120 10 2 0 0 0 

Totaal 8.148 7.935 7.563 7.841 8.176 7.120 8.146 

Bron: MIRT 2009-2011. Analyse EIB 

TABLE 2 AVAILABLE FINANCIAL RESOURCES, 2010-2016 (MIRT, 2012) 
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6.4 NECESSARY HIGHWAY INVESTMENTS 

The organisation for economic co-operation and development (OECD) published in 2006/2007, 

government spending on infrastructure in OECD countries is amounted to 2,2% of GNP 

between 1997 and 2002, compared with 2,6% in 1991-1997. Till 2030 the expected investment 

for infrastructure to improve the key infrastructure facilities around the world in line with the 

requirements is corresponded around the 3,5% of GNP (Barbare Weber, 2010). 

In the Netherlands, the financial sources which are reserved in the "lnfrastructuur fonds" are 

intended for projects that are already in the realisation or initiative phase. Because the number 

of projects is known a calculation can be made about the total investments that need to be 

available to realise all these MIRT projects. (Bouw, 2012) 

Table 3 present an overview of the required financial resources for realisation of the MIRT 

projects on time. The total infrastructure project cost are € 14,4 billion, with € 9.0 billion is 

necessary during 2012 - 2016. For the Dutch highway network between 2012 - 2016 5,6 € 

billion is required, from a total of€ 9 billion in total high way project cost. This means that there 

will be shortage of financial resources in the 2012 - 2016 period. (MIRT, 2012) 

Benodigde linanciele middelen voor 'tijdige' uitvoering planstudieprojecten 
per type infrastructuur (min euro) 

Hoofd- Hoofd- Spoor- Spoor- Reg/lok Water- Water- Totaal 
wegen vaar- wegen wegen infra keren beheren 

wegen pv gv 

Totale projectkosten 9095 480 3.408 284 752 203 165 14.387 

Benodigd 2012-2016 5.676 377 1.703 284 725 162 124 9.024 
Als % van totale 
projectkosten 62 79 49 100 96 80 75 63 

Beschikbaar 2012-2016 4.250 556 1.389 270 87 275 17 6.844 

Saldo 2012-2016 -1.426 179 -314 -14 -638 113 -107 -2.180 
Saldo (%) -25 48 -18 -5 -88 -69 -86 -24 

Bron: MIRT 2012. Analyse EIB 

TABLE 3 NESESARRY FINANCIAL INFRASTRUCTURE RESOURCES, 2012-2016 (MIRT, 2012) 

Not only in the upcoming years, also between 2009 - 2012 there was a shortage of financial 

resources for the realisation and maintenance of infrastructure projects in the Netherlands. 

Table 4 shows that the shortage exists about 46% in 2009 and about 24% and 22% in 2010 and 

2011. 
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6.5 THE GAP 

As mentioned before there is a real difference between the necessary and available financial 

resources. Between 2012-2016 there will be a financial shortage of € 1.4 billion of the Dutch 

high way network budget, which is 25% of total (Bouw, 2012). Investing in infrastructure 

remains necessary for the attractiveness of the Dutch business climate, and thereby 

strengthens the Dutch spatial-economic structure. The number of demands of infrastructural 

projects in the coming years is enormous, however the investments needed to realize these 

projects are limited. (Schultz van Haegen & Atsma, 2011). 

Vergelijking tekon voor enkele typen infrastructuur, 2009-2012 (%) 

MIRT 2009 MJRT 2010 MIRT 2011 MIRT 2012 

Hoofdwegen 
Hoofdvaarwegen 
Waterbeheren 
Spoorwegen personenvervoer 

Bron: MIRT 2009 tot en met 2012. Analyse EIB 

-46 -24 
-16 -21 
-92 -98 
-36 -72 

TABLE 4 SHORTAGE OF INFRASTRUCTURE PARTS, 2009-2012 (%) 

-22 
-20 
·98 
-31 

-25 
48 

-86 
-18 

Solutions need to be found to solve this problem of infrastructure financing. The Dutch minister 

of infrastructure (Schultz van Haegen & Atsma, 2011) has already written to the Dutch 

parliament that priorities need to be made because the available investments till 2028 are 

limited. Private, spread payments or new private involvement should be part of the solution. 

But the most important is that the road projects become bankable and therefore the 

government needs investors to finance these projects. A good network provides economic 

growth and puts us in a position to be competitive with other countries. Therefore the ideal 

match of supply and demand of financial resources could lead to more value for money. 

Because of this reason, availability fees could be a solution to finance projects. Therefore this 

method is in comparison the other revenue models (see Appendix 1) the best way to finance a 

road project for a long period of time. In the next chapter the private financing possibilities will 

be presented. 
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CHAPTER 7 PRIVATE INFRASTRUCTURE FINANCING 

Private financing of infrastructure is rare in the Netherlands. Therefore this chapter explains 

the background of private financing. In chapter 6 possible user charged measurements are 

presented, now the next step needs to be taken; how could we finance these possibilities for 

the long term. In this chapter first the background of private financing will be described, next 

the differences between financing and funding and at the end the organization of these kinds of 

projects in the Dutch highway network will be marked. 

In a historic perspective, private financing of infrastructure is not new. In recent times, 

however, there have been significant new developments. In post-war Europe in particular, most 

of the infrastructure was owned and controlled by state institutions. Since the 1980s, the trend 

has reversed as many pieces of infrastructure have been (partly or fully) privatized in the face of 

stretched public finances . Estimates for privatized assets run over US$ ltr for the OECD 

countries (Institutional investing in infrastructure, 2008) 

A key driver behind these trends is the need to improve the (often declining) public 

infrastructure or build new projects in the first place. Full privatization is not always needed, or 

possible, or politically wanted. Therefore, governments increasingly propose new forms of 

public private partnerships , e.g. by subcontracting public services to private companies. The 

state changes its role from owner and provider of public services to purchaser and regulator of 

them. The private sector comes in as financier and manager of infrastructure, obviously 

expecting an attractive return (Georg, 2009) . 
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7.1 BACKGROUND 

The development of private financing started in the United Kingdom. Under the umbrella of the 

Public Finance Initiative (PFI) private financing was initiated in the 1990's because the 

authorities were pressed by the need to respect the Maastricht criteria (which limits the budget 

deficit as well as the level of public debt) while meeting the increasing demand for investments 

in infrastructure. Private financing can broadly be seen as the vehicle developed by the United 

Kingdom to encourage PPP projects, where most aspects, from conception to management, 

including funding, are under the responsibility of a single company or consortium (Palma, 

Leruth, & Prunier, 2009) . 

At this moment countries have taken different routes at different speed. Australia has been 

gaining substantial experience in terms of private investing in infrastructure over more than 10 

years. The UK's Private Financing projects show a list of over 900 projects for£ 53bn signed 

from the mid-1990's to the end of 2007, with a capital value of £ 60bn. Overall this has 

accounted for about 10-15% of public sector capital investment since 1996 (Georg, 2009). 

In other countries in Europe the market has also been developing in the 2000s. The value of 193 

signed projects totaled€ 32bn from 2001 to 2007 (lnderst, 2009) . The pipeline is still growing. A 

further€ 68bn of projects is currently being procured, with Italy being the most active. 

In the Netherlands, two projects were already finished and privately financed. The A59 Highway 

Rosmalen-Geffen which was the first private financing project pilot in the Netherlands. The 

contract value for this project was about € 218 million. (PPS Netwerk Nederland). Further on 

the N21, Leeuwarden- Drachten with a contract value of €135 million is also private financed. 

The Al2, Utrecht-Veenendaal, AlS Maasvlakte-Vaanplein are private financing projects that 

are under construction at this moment. In the next paragraph the possible ways of financing 

will be explained. 
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7.2 PRIVATE VS. PUBLIC FINANCING 

For a good understanding of the topic it is necessary to distinguish financing and funding of 

infrastructure . With funding the origin of the financial resources that are needed to pay for the 

investments are designated. With public financing one or more governments make these funds 

available . With private funding the funds are provided by private parties such as contractors, 

banks ,pension funds and other institutional investors. Private financing can take place through 

a debt or equity investment. 

In this case of debt, the principal and agreed interest during the term of the loan is going to be 

repaid. When it comes to equity, the fee for providing the funds depends on the operating 

result. The risk of equity is therefore higher than debt. Equity acts as a buffer for the 

exploitation risks of a project and is a condition to attract capital of investors. For this reason 

private funding usually takes place in a combination of debt and equity. More extended 

information about the difference between debt en equity will be presented in chapter 8. 

Funding is about who ultimately has to pay the costs of the investments . With public funding 

the costs are paid by the public sector: the state, local government or state and local 

government. With private funding the costs are directly charged to the private sector. In 

practice there are different combinations, in figure 5 these combinations are visualized. 

Public 
Funding 

Public Financing 

Classic 

(a fond perdu,) 

DBFM 

(2" Coentunne/) 

Public exploitation off 
Infrastructure 

(Westerscheldetunnel) 

Private 
Funding 

Private exploration 
off infrastructuur 

(Peage, France) 

Private Financing 

FIGURE 11 FINANCING AND FUNDING COMBINATIONS 

Public financing and public funding: is applied in the majority of the infrastructure projects in 

the Netherlands. Thus the construction of almost all road infrastructure financed and funded 

by the Dutch Ministry. 
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Private Financing and public Funding (DBFM): In this case contract parties and financiers make 

funds available to invest in infra projects. With the purpose for the duration of the project 

including the amounts invested a fee in return. These contractors and financiers are organised 

in a consortium that takes the risks of implementation and availability of the infrastructure 

over the contractual life of the project. The government pays the consortium during this period 

a (availability) fee. This fee covers within the consortium the provision of funding payments to 

related parties and financiers, and the costs of management and maintenance. Private funding 

can be fully or partially. 

Public financing and private funding: ("Public exploitation of infrastructure") occurs when the 

government provides financial resources for investments, while the users pay for the use of the 

infrastructure, their payments are a contribution to the funding of the project . 

Private financing and Private funding ("Private exploitation of infrastructure) is the variant in 

which private investors realize their investment and then recover by private exploitation. This 

could be done through different forms . This type of financing and funding has existed for 

centuries, especially in the United States of America, Spain and France, and to a lesser extent in 

the Netherlands. 

In this research the combination of private financing and public funding is the best 

combination . As mentionedl earlier direct road charges (toll) in which the costs of the road are 

directly linked to the use of the road is not possible in the Netherlands. In other countries toll 

roads are long distance roads with a few exits and provide time saving and less fuel 

consumption . In the Netherlands they are all short roads with limited alternatives and with a 

lot of exits. 
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7.3 ORGANIZATION OF PUBLIC PRIVATE PARTNERSHIPS 

The concept of PPP refers to contractual arrangements covering a long time period (typically 

more than 20 years) by which public authorities assign to private operators the fulfillment of a 

mission of public interest. The standard procedure can broadly be defined as follows: in order 

to bid for a contract proposed by a government, a private group of interest (consortium) 

creates a legal entity, so-called Special Purpose Vehicle (SPV) (Palma, Leruth, & Prunier, 2009). 

This consortium is the most common used entity in the Netherlands. This SPV is a newly created 

entity, in most cases a private company, which activities are mainly focused on a specific 

project. The SPV acts as the 'integrator' and contracts with a contractor, the exploitation 

company, insurance company and suppliers (figure 12). In the case of a so-called Design, Build, 

Finance, Maintain (DBFM) contract, construction, financing and maintenance are integrated 

into one contract and the SPV is responsible for good coordination between the various 

components and contracts with the various parties. 

Financiers 

Gurantees 

Government 

Availability fee I 
Shaduw toll 

'. 
SPV 

Contract I 
concession 

Own equity 

Loan Shares 

Contractor 

Construction 
contract Contract for 

Management and ,..... _____ ...., 
explotat1on 1 

Explotation 
company 

FIGURE 12 ORGANIZATION SPRECIAL PURPOSE VEHICLE {SPVI 

Share 
Holders 

In the realized projects the investment is mostly funded by the government through a direct, 

one-time payment from government to the SPV. This payment will take place during the design 

and construction phase. However, for a substantial part of the investment private investments 

are necessary. During the exploitation phase the investment of the private investors has to be 

recovered with a yield (Ruding, 2008). In these privately financed projects the government is 

the main purchaser of the output under a-long term contract . 
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7.4 STAKEHOLDERSINTEREST 

As mentioned in the previous chapter different kind of companies are involved in the process of 

realizing infrastructure projects . The Special Purpose Vehicle exists of financial , construction 

and investment companies. In this paragraph the interest of each stakeholder is described . For 

this research the private investors are the main group. These investors decisions will give 

understanding of their behavior and are necessary to solve the gap by investments in 

infrastructure. 

7 .4.1 FINANCERS (DEBT FINANCER) 

Examples of debt finance companies : NIBC, ING, Rabobank, RBS. 

Debt investors are mostly banks which finance the debt of the SPV. In the current situation 

most of the DBFM Infrastructure projects in the Netherlands are financed with 80 till 90 % debt 

finance (Janzen, 2012). The financial companies, for example ING Bank, ABN AMRO, NIBC and 

RBS have an interest by a stable SPV organisation and low risk profile. Less uncertainty means a 

high chance of return. The profit consists of interest, the price paid for invested money. The 

interest is about 5 till 7%. 

Debt investors decide, depending on the uncertainty of the involved parties and project 

features, how many of the necessary budget will be (debt) financed . 

7 .4.2 CONSTRUCTION COMPANY 

Examples of construction companies : BAM, Heijmans, Strukton, Ballast Nedam and Volker 

Wessels. 

Construction companies are most of the time investor and contractor in DBFM project. The 

contractor is responsible for realisation and maintenance of the project . On the same time the 

construction company is also (equity) investor and shareholder of the SPV. Because the 

company is contractor and shareholder the interest of both aspects could be represented. The 

percentage equity investments of the construction company is around 5 till 10%. (BRON 

INTERVIEUW) . For the construction company its share in the SPV is important because they can 

represent the interest of the executive construction company. 

7 .4.3 RIJKSWATERSTAAT 

Rijkswaterstaat is the executive arm of the Dutch Ministry of Infrastructure and the 

Environment. On behalf of the Minister and State Secretary, Rijkswaterstaat is responsible for 

the design, construction, management and maintenance of the main infrastructure facilities in 

the Netherlands. 

The mission of Rijkswaterstaat is formulated as followed (Rijkswaterstaat); 

"Rijkswaterstaat is the executive agency of the Ministry of Transport, Public Works and Water 

Management. It develops and manages the national infrastructure networks on the instructions 
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of the Minister and State Secretary. Rijkswaterstaat is working for you to ensure: dry feet, 

sufficient clean water, smooth and safe traffic flows on the nation's roads and waterways" 

Construction and maintenance of the existing highways are important to create a high quality 

mobility network. Rijkswaterstaat has an interest for good project quality. On the same time 

the price/ quality ratio is important, the public financial resources are not unlimited. Melanie 

Schultz van Haegen, the minister of Infrastructure of Milieu is the head of Rijkswaterstaat. 

Rijkswaterstaat is the client for all national highway projects in the Netherlands. A good 

working construction market is important for Rijkswaterstaat. 

7.4.4 INVESTORS (EQUITY FINANCER) 

For example: APG, DIF, DG Infra, PGGM 

Debt finance companies are not always allowed to finance the total necessary amount of 

money, as mentioned before mostly around 80%. The other percentage will be financed by the 

construction company and other equity financers. With equity financer we define a company 

that invests money on the equity part of the SPV. De difference between debt and equity 

finance will be discussed later on. The equity financer has interest on a high rate of return, 

because the large number of risks. Equity investors are for example pension funds, these 

organisations have a long term interest. 

Equity investors are interested in the long term perspective of these investments. The interest 

of these parties is depending on many aspects. Of course the revenue of their investments is 

important, but also the economic situation of the contractor and client (Ruisbroek, 2012) 

Analysing the behaviour of private infrastructure investors, T.J.M Woestenburg D.G.H. Schoen makers 41 



8.5 (ASE PROJECTS, A15, MAASVLAKTE-VAANPLEIN 

Project description 

The A15 is an important link between the expanding Rotterdam port and industrial region and 

its European hinterland. The project involves the capacity expansion and management of 

approximately 37 km of motorway A15, between the outer port Maasvlakte and the Vaanplein 

junction . The capacity expansion comprises the construction of extra traffic lanes and the 

installation of traffic management systems, the construction of a new movable bridge and the 

management and maintenance of the A15, including technical installations, the bridges and 

viaducts and two road tunnels (Strukton). 

FIGURE 13 AlS MAASVIAKTE-VAANPLEIN (BRON PPSNETWERK) 

The contract has a term of 25 years and represents a total project value of approximately 

€ 1.5 billion . This makes the A15 project the single largest infrastructure project that was ever 

awarded by the Dutch Directorate-General for Public Works and Water Management. 

Planning 

The coming period until the end of 2010 will focus on finalisation and formalisation of the 

contracts and financing. The construction work on the track will start mid-2011 and is expected 

to be completed before end of 2015. After this period the maintenance contract with a 

duration of 20 years commences. 

Private financing part 

The project has been subjected to a European tender procedure and will be carried out as a 

DBFM Agreement (Design, Build, Finance and Maintain), meaning that A-Lanes A15 will not only 

be responsible for the complete design and construction of the A15 project, but also for the 

financing and the management and maintenance of all existing and new infrastructure, until 20 

years after it has become available. The project represents a total project value of 

approximately€ 1.5 billion. This approach will result in optimum lifetime costs . All components 
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have been integrated into one single contract and will be designed, financed, carried out and 

managed coherently by one and the same party. 

Involved parties 

For A-lanes AlS the principal partners are Ballast Nedam, John Laing, Strabag and Strukton. This 

broad expertise is completed with the know-how of legal, financial and insurance experts from 

respectively Allen & Overy and the tandem BNP Paribas / RebelGroup and Marsh . John Laing 

participates for 28% as shareholder in A-Lanes AlS. Ballast Nedam, Strabag and Strukton 

participate for 24% each as shareholders in A-Lanes AlS and all three have a stake of one third 

in the design, build and maintain phases. 
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CHAPTER 8 PRIVATE INFRASTRUCTURE INVESTORS 

Private financing of a infrastructure project is commonly seen in many countries today 

(Josephine Gemson, 2012) (Gatti, 2008). The key driver behind this trend is the need to improve 

the public infrastructure and the limited financial public resources. The state changes its role 

from owner and provider of public services to purchaser and regulating party, and the private 

sectors comes in as financier and manger of infrastructure, obviously expecting an attractive 

return. In the previous chapters the possible way of infrastructure investments is already 

presented, this chapter is designed as an overview how private investors could invest and which 

decision making criteria are important. 

Investing in infrastructure has become a new topic for investors in recent years. Infrastructure 

is one type of investment given its potential to match long-term pension assets (lnderst, 2009). 

This process has been particularly pronounced in the UK, where by 2004 the Private Finance 

Initiative (PFI) accounted for as much as 13.5% of total public investment (Darinka Asenova, 

2010). Institutional investors are trying to spread their investments across a much wider 

spectrum of investments than in the past . They are looking for new sources of return and better 

diversification of investment risk. In this process, they are searching beyond the traditional 

asset classes of equities, bonds, cash and real estate (lnderst, 2009). 
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FIGURE 14 RISK PROFILE OF THE CAPITAL TYPES I BARBARE WEBER, 2010) 

As managed in chapter 7, the organisational of SPV exist of different parties. In terms of the 

contractual arrangements, typically the public authority will sign a contract with a special 

purpose vehicle (SPV) which is usually formed specifically to undertake the project. The SPV is 

normally owned by a consortium which, because of the holistic nature of the contracts, will 

normally include two or three companies with the range of skills necessary to finance, build and 

operate the required facilities. Consortiums consist of three kind of partners: partner 1-

construction and engineering company, partner 2-debt financer, and partner 3-external 

equity provider (Darinka Asenova, 2010) 
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8.1 STRATEGIC INVESTORS & FINANCIAL INVESTORS 

Each project initially consists of a small core of providers of equity, who jointly advance the 

project . Each of them pursues the aim of achieving their own business objectives. In the case of 

traditional project finance, the members of this core group also act as the initiator and 

participial of the project . In both cases, investors are characterised by the fact that they provide 

significant volumes of equity and jointly assume full responsibility for the organisation and 

implementation of the project (Barbare Weber, 2010). 

Equity 
(10-30%) 

(~) 

FIGURE 15 FINANCING INSTRUMENTS (BARBARE WEBER, 2010). 

Investors traditionally take the form of strategic sponsor by means of private equity. This form 

is particularly applied by companies operating in areas related to the infrastructure segments, 

such as construction companies, suppliers and other specialist service industries. As well as 

providing financial support, they contribute to the project by performing services, meaning that 

they are actively involved in the project development and operation process. Strategic investors 

become involved in project in order to pursue financial objects as well as long term strategic 

business development targets such as the generation of internal growth (lnderst, 2009). In 

recent years, the number of financial investors by means of private equity is growing. These 

financial investors could be private equity firms like pension funds, insurance companies and 

investment funds (Gatti, 2008) . Investments in equity are attractive for institutional investor 

because of the yield, which is often related to inflation and long term stability (lnderst, 2009) 

(Jager, 2011). Investments from private equity firms differ from other sponsors in terms of the 

timing of cash flows rights from their investment. 
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Financial investors can potentially get access to project cash flows as they get compensated for 

executing project contracts or supplying equipment to the project (Josephine Gemson, 2012). 

Private equity firms, on the other hand, get access to only the residual cash flows after all 

operational expenses, vendor payments, and debt holders have been paid. Private equity 

investors would be able to recover their investment as well as achieving a return on their 

investment only upon the successful completion of the project. In this research the behaviour 

of the private equity investors will be analysed, because the reasons who are presented above. 

Financial investors (debt) can therefore be distinguished by their entry date as well as their 

intensity of operation involvement in the project. The debt is primarily financed by banks, at a 

nominal interest rate. Debt is the most important source of finance for infrastructure project, 

because it is the most extensive form of financing available. 

Debt is usually financed by a group of banks, depending on the size of the investment. In 

addition to the financial equity investor become involved at a later stage. Generally, financial 

equity investments play a less important role than strategic debt financing at the start of a 

project, but for large projects in particular the involvement of financial equity investors is 

necessary to make the realisation of a project possible. 

In the Netherlands, the number of private financing infrastructure projects is increasing. Most 

of the private financing is part of a DBFM (Design, Build, Finance, Maintain) contract. (Jager, 

2011). As mentioned in the text above the financing of a DBFM project exists of two parts 

(Jager, 2011): financial investors (debt, 85% ) and strategic investors (private equity, 15%). 
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8.2 INVESTMENT COMPANIES 

As mentioned before, in the process of private infrastructure investments private equity en 

debt can be distinguished. Debt is the biggest source of financing of projects. This group exists 

for example of commercial banks. The private equity funds could exist of insurance companies 

or pension funds. Depending on the volume and risk profile of the project the debt component 

of a financing structure may be up to 90% (Barbare Weber, 2010).ln the Netherlands ABN 

AMRO, ING, NIBC and RABOBANK are potential commercials banks for debt financing. For the 

private equity part, pension funds and infra-structure funds could participate. Some numbers: 

• Australian and Canadian pension funds have already gained extensive experience in this 

asset class and now invest 2-20% of their assets in infrastructure, UK pension plans only 

allocate 0,8% on a weighted bases (Barbare Weber, 2010). 

• The major Dutch pension fund APG has a target of 2% for infrastructure in its Strategic 

Investment Plan 2007-2009. Given the size of the fund of€ 300bn, this amounts to a 

volume of about€ 6bn. Currently, the actual investment level is still well below that 

target (lnderst, 2009) 

The debt finance company is the first party who will be invited in the process during the tender. 

These companies decide the percentage of debt financing in the project. This share is 

depending on the project risks and available financial resources (Janzen, 2012). Construction 

companies want to realise the highest possible percentage of debt financing because this form 

of financing is relatively cheap in comparison with equity investments. Because of the 

implementation of new balance rules, called "Basel Ill", financial companies need to keep more 

financial space. The financial situation in Europe has influenced the balance of commercial 

banks and the banks become reluctant in capturing long term financing. What the consequence 

of this development for the future will be is still turbid. 
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8.3 INVESTORS CRITERIA 

In the previous paragraphs the differences between equity and debt financing are presented. In 

both cases the private equity investor has to decide in which investments he wants to 

participate. The investor will consider, depending of criteria, if the investment opportunity 

corresponds with his demand. Because the aim is to analyse the behaviour of private equity 

investors in the field of infrastructure projects, it is important to know on what decision making 

criteria investors base their decisions. More interest of the investor will lead to more 

possibilities for the realisation of a project, which reduce the gap 

This paragraph focuses on the financiers and contributes to the literature by focusing on the 

factors that cause them to participate. Earlier research mentioned lower volatilities, 

diversification of portfolios and mitigation of inflation as some benefits (Josephine Gemson, 

2012) (lnderst, 2009). A clear view of decision criteria for private investors is necessary to 

understand their behaviour in private infrastructure investments. In this theoretical framework 

first a literature research is done through these possible decision making criteria. From the 

literature these decision criteria could be divided to financial and non-financial criteria (lstemi 

Demirag, 2011) . 

Financial criteria (lstemi Demirag, 2011) (Josephine Gemson, 2012) (Marco DaRrin, Oktober 

2011) 

Criteria Description 

Rate of return (Investor words, 2012) the rate of return that would make the present value of future 

cash plus the final market value of an investment or business 

opportunity equal the current market price of the investment or 

opportunity 

Return on equity (lnderst, 2009). It is used as a general indication of the company's efficiency; in 

other words, how much profit it is able to generate given the 

resources provided by its stockholders. investors usually look for 

companies with returns on equity that are high and growing 

Payback period (Investor words, 2012). the amount of time taken to break even on an investment 

(Investor words, 2012). Investors want to know, before 

participation, during what time investors get their financ ial 

return. 

Availability of debt finance with debt we mean the amount owed to a person or 

organization for funds borrowed. The availability of debt means 

there is enough money available on the financial market to 

finance projects. 

Financially strong sub-contractor within a consortium many stakeholders are involved. The 

financial situation could have influence on the progress of the 

project 

Considered to be profitable possible future profitable prospective is necessary because 

otherwise other investment projects could be more attractive 
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Ability to trade in the equity of bond of our if the possibility exists to trade in the equity of band, investors 

investments could sell their pack of investments and the investors are more 

flexible to react on the marked circumstances 

Size of the investments (Marco DaRrin, Indicates that there may be significant economies of scale when 

Oktober 2011) investing in private equity. This implies that there are significant 

benefits for investors pooling resources either directly or via 

fund-of-funds. 

TABLE 5 LIST OF FINANCIAL INVESTING CRITERIA 

Non-financial criteria (lstemi Demirag, 2011) (Josephine Gemson, 2012) (Marco DaRrin, 

Oktober 2011) 

Criteria Description 

Reputation involved parties could have already experience in the 

field. Companies that already realised projects with 

positive results could give a positive image. 

Familiarity with industry and client relationships knowledge about the industries is necessary to review 

offers, otherwise considerations cannot be made 

Risk transfer to sub-contractors risk is one of the criteria that needs to be considerate 

in comparison with the profit. Stakeholders want to 

transfer risk to other parties, the possibility and size 

could influence investment decisions. 

Quality of and familiarity with the contractor the contractor needs to build and reali se the project. 

Quality is necessary to create a sustainable project, 

otherwise payments will be delayed. Familiarity from 

the investor in the contractor is important. 

Availability of insurance for non-transferred risks involved stakeholders want to insure the non 

transferred risks, otherwise uncertainty could be too 

big. However, insurance companies need to take these 

risks. 

Good track records and prior experience of all parties as mentioned earlier good track means the number of 

involved in a project projects that are already realised in the same field, with 

a positive result, because these projects increase the 

experience. 

Extent of standardisation in the contract contracts are large documents with laws and 

regulations. Comments and adjustments in a contract 

means that in comparison with standard contracts 

many work need to be done to understand these 

changes. 

Compensation on termination situations could be changed during the project time, 

termination of the contract could be necessary for the 

investor. Because the compensation that needs to be 

paid, which should be a real amount in comparison 

with the profit, the investor will be make a 

consideration 
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We have engaged in a similar project before is about own experience. The projects are comparable; 

same sector and same size for example. The (positive) 

results of the first projects could be influence the 

decision to participate in the future. 

Invitation by a consortium member person relationships and the qualities of other involved 

members realise trust in the project. The invitation by 

other stakeholders should increase the trust in each 

other for a good result. 

Decline in the number of available new PPP/PFI With the number of available projects we mean 

projects projects with a Design, Build, Finance and Maintain 

contract. In this kind of projects, private investments 

are necessary to finance the project. If the number of 

projects is limited the interest could increase, or 

decrease. 

Table 6 List of non financial investing criteria 

In the next step of this report, the field research part, the number of criteria will be reduced by 

means of interviews with experts. During these interviews experts are asked which criteria are 

the most important ones for them. The list of criteria will be reduced till the five most 

important criteria. These five criteria will be used for our analysis about simulating the 

behaviour of private equity investors in the field of infrastructure projects. In chapter 10 these 

steps will be described. 
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PART Ill FIELD RESEARCH 
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INTRODUCTION 

After the theoretical research the background of need for infrastructure, private (highway) 

financing and the possibilities for private investors is studied, this part the theoretical 

information will be validated. In the literature many decision making criteria for investors are 

found, see chapter 8. Within the private investors view, these criteria are important in the 

decision to invest in infrastructure highway projects. These criteria will be validated during 

interviews with experts that have experience in the field of private investments in 

infrastructure. The most important criteria will be used in the questionnaire. By using the 

conjoint method the data is analysed and the level of influence of each criteria is determined in 

comparison to each other. In this chapter each step and the results of the conjoint analysis is 

presented. 

·• ·• ·• ·• 
FIGURE 17 STEPS FIELD RESEARCH 

This field research consists of five parts, see figure 11. As mentioned before, first the decision 

criteria for investment will be validated, next these criteria will be used in the choice behaviour 

analysis. A questionnaire with the conjoint modelling method is used to determine the values of 

the criteria. These values will be used in the Agent Based simulation model to simulate the 

supply and demand of infrastructure financing. By analysing scenarios the proper alignment can 

be determined in the market. At the end the results and recommendations will be presented. 
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CHAPTER 9 VALIDATING 

In chapter 8 the most important decision making criteria are presented. These criteria, which 

are found in scientific articles , need to be validated. This is done by means of interviews with 

experts in the field In total 8 different companies are visited in the period of 15 March 2012 till 

15 April 2012. All these companies are active in the field of private equity investments in 

infrastructure highway projects. This chapter consists of three parts: a description of the visited 

companies, the interviews with the experts and the results of these interviews. The step of 

criteria validating is important in this research. Investors in infrastructure base their decision on 

criteria; it is necessary to understand these aspects before their decision behavior can be 

analyzed. 

9.1 COMPANIES 

In this process experts from three types of companies are visited: commercial banks, 

investment companies and construction companies. Commercial banks are active in the field of 

debt financing, investment companies on equity investments and construction companies are 

also active in SPV organizations. 

DG-lnfra 

DG Infra consists of DF Infra Yield fund and DG Infra+. DG Infra Yield is an unlisted investment 

fund incorporated in 2011. The focus is on investments in infrastructure and selective real 

estate assets with limited exposure to construction and development risk, including secondary 

Public Private Partnerships . DG Infra+ is an unlisted investment fund incorporated in 2007. The 

focus is predominantly on investments in the early stage of infrastructure projects and selective 

real estate assets in which there is a degree of construction and development risks, including 

primary Public Private Partnerships (DG Infra Investments) . DG infra is established in Den Haag 

and Antwerpen and mainly active in the Benelux countries . One of their portfolio projects 

consists of the bypass Gent. Via-Gent R4 is a PPP (Public Private Partnership) project involving 

the design, financing, construction and maintenance of the upgrading of the road infrastructure 

around the city of Gent. The new infrastructure is scheduled to be fully operational by 2014 (DG 

Infra Investments). 

Dutch-inf rast ructu re-Fund 

DIF is a leading independent fund management company. Through dedicated investment funds, 

they offer investors access to high-quality infrastructure assets with long-term, stable cash

flows. Their funds focus on Public Private Partnership projects, Private Finance Initiatives (PFI) 

and onshore wind and solar energy projects throughout Europe (DIF) . DIF is also active in the 

Netherlands where they invest in infrastructurale highway projects, for example the A15 

highway. DIF holds a 19% share in the project (DIF). The project reached Financial Close in Dec 

10 and has a 20-year availability period with 4.5 years of construction. The payment mechanism 
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is performance and availability based. DIF is located in on Schiphol Airport and has also offices 

in the United Kingdom, Germany and France. 

REBEL-Group 

Rebel Group is a partner in seven companies with a total number of over 75 employees, with 

offices in the Netherlands, Belgium and Germany. They advise local and national authorities 

and private companies. They invest in companies that share their mission and offer change 

management and project implementation. And in conclusion, they help companies to manage 

financing and provide in-company training on topics in financial economics (Rebel Group). For 

the consortium of the A15 higway, consisting of Ballast Nedam, Strukton, John Lane and 

Strabag, Rebel was asked to advise on the consortium's bid for the A15 DBFM contract . They 

invited BNP Paribas to partner in a joint advisory mandate. They developed t he tender strategy 

using a special model, carried out a trade-off analysis. This was followed by tender 

optimisations, helped attract funding, took care of financial modelling and made a major 

contribution towards a tax ruling agreement with the tax authorities. Finally, they prepared and 

managed the financial close procedure (Rebel Group). 

PGGM 

PGGM is a leading Dutch pension administrator with its roots in the healthcare and social work 

sector. They currently manage over € 121 billion of pension assets of more than 2.3 million 

Dutch participants. PGGM provides services in the field of pension fund management, 

comprehensive asset management, management support and policy advice to various pension 

funds (PGGM). One department of PGGM is active on the field of private equity infrastructure 

investments. Last year PGGM close a joint venture with BAM. This joint venture, marks a 

significant development, and is the first of its kind, in the European Public Private Partnership 

market. It combines the capabilities of a proven developer of PPP concessions with the skills of 

a major long-term investor. The objective of the joint venture is to provide a long-term 

partnership to invest in the developing social and transport PPP markets in the Netherlands, 

Belgium, the United Kingdom, Ireland, Germany and Switzerland. The initial target value to be 

invested is €390 million. BAM will transfer into the joint venture a total value of €1SO million of 

existing PPP assets and the remaining €240 million will be allocated to new projects yet to be 

acquired (PGGM). 

APG 

APG invests the pension assets of more than 4.5 million Dutch people. With our service we 

want to help as best we can to realize the ambitions and promote the interests of our clients, 

pension funds with total invested assets of around 301 billion Euros (APG Pensioendiensten) 

The majority of pension fund investments are through infrastructure funds. However, some 

bigger Canadian and Dutch pension plans have started to invest directly. Also APG is active in 

the field of private equity infrastructure investments. They are often co-investors with 

specialist funds, and thereby want to build up the internal expertise in-house over time. APG 
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has a target of 2% for infrastructure in its Strategic Investment Plan 2007-2009. Given the size 

of the fund of € 300bn, this amounts to a volume of about € 6bn. Currently, the actual 

investment level is still well below that target (lnderst, 2009) 

Timeos 

Timeos is an asset manager which is dedicated to a pension fund. In conjunction with the client 

they draw up investment policy in which they value the cl ient liabilities. Timeos Asset 

Management consists of fiduciary management and investment management. This company 

does not invest directly in infrastructure projects but they invest through funds. 

Strukton 

Strukton lntegrale Projecten can draw from extensive experience and expertise in the area of 

project and tender management, contract management and financial engineering . (Stukton 

lntegrale Projecten) . One departments of Strukton is active in the field of private equity 

investments and investigate in the SPV of infrastructure projects to represent the interest of 

the construction company in the consortium. Strukton has already realized more than S PPS 

projects in the Netherlands, and they are also partner in the A-Lanes AlS consortium. This 

project consortium consists of Strukton, Ballast Nedam, John Laing and Strabag. The project 

consists of expanding capacity and managing around 37 km of the AlS national road between 

Maasvlakte and the Vaanplein interchange. The project was put out for tender Europe-wide 

and is being executed in the shape of a DBFM agreement. This means that A-Lanes AlS is 

responsible not only for the complete design and execution of the AlS project, but also for the 

financing and management and maintenance of all existing and new infrastructure over a 

period of 20 years (Stukton lntegrale Projecten). 

NIBC 

In Public Private Partnership and Private Finance Initiative markets, NIBC is a leading bank in 

supporting bidders. NIBC has been an investor in Infrastructure and Renewable Energy assets 

since 2003, and advisor to companies in the sector. NIBC invests both directly from its own 

balance sheet and as a manager of funds for third party institutional investors. In 2007, NIBC 

established a EUR 350m European Infrastructure Fund for institutional clients. NIBC may also 

invest directly alongside both corporate clients and institutional co-investors. One of the core 

sectors, reflecting the expertise and experience of the NIBC team, exists of PPP projects. (NIBC) 
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9.2 EXPERTS 

First the definition of "experts" will be clarified. The experts have to be experienced in equity 

investments in the Special Purpose Vehicle of infrastructural highway projects. This could be by 

direct investments, or indirectly by means of funds. The experts are for example fund directors 

and make the decision to participate in an investment. Some experts are nowadays working on 

a more global level and working on the recruitment of finance, nevertheless they have gained 

equity investments experience at an earlier stage. 

The number of (Dutch) companies that are active in this field is limited, however in total 8 

experts in the period of 15 March till 25 May are visited. This group can be defined as the 

leaders in this field with many years of experience, see table 7. 

Name Function Company 
P. van Hall Portfolio Manager Real Estate & Timeos pension services 

Infrastructure 

J.W. Ruisbroek Senior Portfolio Manager APG Asset Management 
Infrastructure 

W. Korving Financial Public Private Partnership Rebel Group 
expert 

C. van Kooten Investment Director DG Infra 

M. Kreemer Director infrastructure investments DIF 

E. Janzzen Associate Director Infrastructure & NIBC Bank 

Renewables 

Wout van Doorn Finance Manager Strukton lntegrale Projecten 

Jeroen Wolfs Investment Manager PGGM Investments 

Erik Naafs Director PPP Volker Infra 
TABLE 7 LIST OF EXPERTS 

The list with decision criteria which is presented earlier in his report needs to be reduced till the 

5 most important ones. In the meetings with these experts their opinion is asked about the 

most important investment criteria in the field of equity infrastructure investment process 

The reason for the choice of equity investors instead of dept is the difference in risk sharing. 

Dept financers are only borrow money en get it back during the time. 
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9.3 CRITERIA VALIDATING 

Each stakeholders has its own approach of the market. However, during the interviews the 

most important one could be determine. Our goal was to reduce these list till the 5 most 

important criteria, because these 5 criteria are used in the conjoint analyze approach. On the 

occasion of the interviews (Doorn, 2012) (Hall, 2012) (Kreemer, 2012) (Kooten, 2012) (Korving, 

2012) (Ruisbroek, 2012) (Janzen, 2012) (Wolfs, 2012) the most important criteria are; 

Criteria (attribute) Definitions 
Return on investment Investment Income as a percentage of the invested amount over the duration 

of the project, in this case 25 years. 

Solvability of the The state of a company being able to service its debt and meet its other 
Client obligations, especially in the long-term. Solvency is a necessary condition for 

a business to operate. If a company is unable to meet its obligation, it is said 
to be insolvent and must undergo bankruptcy in order to either liquidate or 
restructure 

Risks The risks of the project are presented in different organizations. The 
organization determined how many risks the investor take during the project. 

Size of the investment the size of investment, the total investment you make in the equity of the 
SPV. 

Experience Partners The experience of the partners in PPP road projects 
TABLE 8 LIST OF ATTRIBUTES 

One important remark, further on in this research the criteria are called attributes. In the 

chapter 'conjoint behaviour' this will be explained more extended. The definition of each 

attribute is formulated during the interviews. Each expert should have the same interpretation 

for each attribute, otherwise the decision could not be compared . These attributes will be used 

in the questionnaire. In this questionnaire the respondents are asked to give their preference 

about investment profiles . Further on in this chapter this will be explained in more detail. 
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9.4 LEVEL VALIDATING 

After validating the criteria the "levels" within the attributes need to distinguished. These 

levels are necessary to create "investment" profiles. During the interviews (Doorn, 2012) (Hall, 

2012) (Kreemer, 2012) (Kooten, 2012) (Korving, 2012) (Ruisbroek, 2012) (Janzen, 2012) (Wolfs, 

2012), the experts is asked to define three levels for each criteria . The levels need to be 

correspond to the field and in combination with our expertise the following levels are made; 

Level Definition 
% <RE< 10% The levels are shown in percentages. The percentages are determined by Experts 

10% <RE< 12% 
and give the return on the invested amount in the equity capital. 

12% <RE< 15% 

AAA AAA: The highest grade assigned to a debt obligation by a rating agency. It indicates 

A+ 
an unusually strong capacity to pay interest and repay principal. Also called triple A 

A+: Obligations rated A are considered upper-med ium grade and are subject to low 
credit risk. 

B+ B+: Obligations rated Bare considered speculative and are subject to high credit 

High Risk High Risk: The cash flow is depending on toll and the SPV takes a share of the risks 
during the construction and maintenance period. 

Medium Risk Medium Risk: revenue funding consists of an availability fee and the SPV takes a 
share of the risks during the construction and maintenance period. 
Low risk: income financing cons'1sts of an availability fee and all construction and 

Low Risk maintenance risk ·s are contractually passed to the contractor. 

IS< 15 min. The scale of investment by private investors in equity, given in three levels. Th 

15 min. < IS <25 min. 

IS> 25 min. 

Many experience Many experiences: are 5 completed PPP road projects 

Low experience Low experience: are 2completed PPP road projects. 

None experience None experience: has no experience with PPP project. 
TABLE 9 LISTOF ATTRIBUTE LEVELS 

The attributes and levels which are presented will serve as input for the conjoint analysis. In 

this analysis the value will be determined for each attribute level individually, and in 

comparison with each other. 
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CHAPTER 10 CHOICE BEHAVOIR 

In the previous chapters the investment attributes and the levels for investors in private equity 

highway infrastructure are described. To understand investors' choices of investment decisions, 

a modeling approach is needed that is based on the behavior of these parties in certain 

situations. In this research the influence of investment decision attributes on the various stages 

of the investment decision making process will be determined. 

We review various methods used to measure investors' choice behavior. Generally speaking, 

there are two types of modeling approaches: 

• Revealed choice/preference modeling; 

• stated or conjoint choice/preference modeling. 

Revealed modeling is based on overt, real choice behavior, whereas the conjoint modeling 

approach requires respondents to choose between hypothetical products or services that are 

systematically constructed by the researcher on the basis of a statistical experimental design 

(Kemperman, 2000). 

In this research conjoint choices and preference modeling is applied. This is the most promising 

research approach to model the choice behavior of private investors. By using this approach, 

insight can be gained in actor's individual decision making behavior, together with underlying 

needs and interest influencing this decision making. Explanatory variables that could influence 

the decision of the private investor are size and partners. In this chapter, the approach is 

applied on private investors' decisions to invest in (Dutch) Brownfield Highway infrastructure 

projects. 
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10.1 CONJOINT MODELLING APPROACHES 

In conjoint preference modelling, respondents rate the profiles on a predefined scale or rank 

the set of profiles in order of preference. Choice tasks require respondents to choose between 

two or more profiles. It is assumed that consumers trade off the attribute levels to arrive at a 

choice according to some utility function. To estimate the shape of this utility function, each 

subject is presented with a series of choice sets containing different choice alternatives. 

Like revealed choice modeling approaches, conjoint modeling provides quantitative measures 

of the relative importance of attributes influencing private investors' preferences and choices. 

But in addition it provides the benefits that the researcher can include those attributes in the 

experimental design that are of any importance, and control these attributes and their 

correlations (Kemperman, 2000) Thus, the expected impact of new attributes on private 

investors decision behavior and the demand for measurements can be simulated. 

Conjoint models are based on the premise that individuals' utility functions can be derived from 

observations of their preference ratings or choices in hypothetical situations. The construction 

of a conjoint preference or choice model involves the following steps (Kemperman, 2000): 

1. elicitation of influential attributes; 

2. specification of relevant attribute levels; 

3. choice of measurement task; 

4. selection of experimental design; 

5. constructing the questionnaire & data collection 

6. model estimation 

7. analyzing the results. 

In the following parts these steps will be followed. 
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Context 

Because the context for each individual needs to be the same, assumptions need to be made 

and definitions need to be clear, otherwise confusions could exist. 

• It concerns infrastructural high way projects in the Europe; 

• With equity investments we understand investments in the Special Purpose Vehicle 

(SPV) of the infra-structure project; 

• With debt investments we understand debt investments in the Special Perverse Vehicle 

(SPV) of the infrastructure project; 

• In this process, the project team is looking for financial investments for bid on a public 

tender; 

• The tender contract exists about the design, build, finance and maintain components . 

• Infrastructural Projects are road construction projects, where existing (quick) routes 

have to be optimized or developed (Brown Field); 

• When we talk about the investor, this means the party who makes a financial 

investment in the equity of SPV; 

• In the consortium, contractor, financier and Bank are involved; 

• The party executive carries out activities, in this case the contractor is also an investor 

and takes 10% share in equity of the SPV; 

• The bank is the debt financier and finances 80% of the required financing within the 

SPV; 

• A milestone payment is not applicable; 

• During the project time there is no refinancing risk; 

• The project time is 25 years. 
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10.2 ELICITATION & SPECIFICATION OF INFLUENTIAL ATTRIBUTES. 

First, the influential attributes relevant in the choice process need to be identified. 

Literature review is usually conducted to identify the relevant factors in the choice process. As 

mentioned in chapter 8 many criteria are already found in the literature. Because the number 

of attributes is to many, by means of interviews with experts the number of attributes is 

reduced to 5, each with three levels (Doorn, 2012) (Hall, 2012) (Kreemer, 2012) (Kooten, 2012) 

(Korving, 2012) (Ruisbroek, 2012) (Janzen, 2012) (Wolfs, 2012) . 

Attributes Description Level 

1 Return on equity The (expected) return of the total . 8% < RE < 10% 

investment for the private investor . 10% < RE < 12% 
during the contract period . . 12% < RE < 15% 

2 Investment size The size of the financial investment . IS < 15 min . 

in the equity of the Special Purpose . 15 min. < IS <25 min . 

Vehicle (SPV) . IS > 25 min . 

3 Solvency of the client The location of the project . AAA 

determines the local economic . A+ 
situation and the solvency of the . B+ 
client. 

4 Risks The risks and uncertainties on the . High risk 

size of the cl ient payment and the . Middle risk 

build and maintain period of the . Low risk 
project . 

5 Partners (experience) The experience of involved partners . Many experience 

in the SPV of the project . . Low experience . None experience 

TABLE 10 ATIRIBUTES ANO LEVELS 

The levels of each attribute are discussed with experts on the field. The interpretation of each 

attribute and level needs to be the same for all experts who take part on this research, some 

explanation is given; 

For the attribute "Return on equity", the expected returns for the private investors, three 

levels are mentioned. These three levels of percentages indicate the expected profit forecast 

for the private investor that investigate in the Special Purpose Vehicles (SPV) equity part of the 

infrastructure project. For the attribute " Investment size", which means the size of the equity 

investment in the SPV, also three levels are described. This amount is not the total necessary 

equity investment for the entire project, but the size which individual private investors need to 

invest. The levels between the investment size are discussed with experts (BRON PERSONEN) in 

the field. During the interviews with private investors, the client is discussed many times. For 

the investor "The solvability and knowledge" of the client is important. High solvability means 

high certainty of client payments. The availability of knowledge about private financing by the 

clients influences the efficiency of collaboration. 
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Private investors concluded that these information is necessary because otherwise to many 

time needs to be spent in the process, and time is expensive. The last attributes are "Risk" and 

"Partners experience". In addit ion to the knowledge, the experience of the other involved 

partners in the SPV is important for the private investor. Many experience of the partners 

increase the chance the project will be realized between time and budget boundaries. The 

partner levels are divided between : many, little and no experience. With many experience the 

partner has realized more than 5 reference projects, little experience means 2 or less reference 

projects and no experience means also none reference projects and none experience in similar 

projects. The last attribute that will be discussed is "Build and maintain risk" . Within the high 

risk level more risks will stay in the SPV, which means that not all risks are contractually passed 

to the building companies . There will also be some risks related to the availability fee, because 

the size of the availability fee is depending on the number of traffic (toll) . In the medium and 

low levels these risk will be reduced. Finally, in the low level all the build and maintain risks will 

be contractually passed to other companies and the client payments are not depending on the 

traffic numbers but only on availability fee. 

10.3 CHOICE OF MEASUREMENT TASK 

Conjoint preference and choice approaches differ in the way the responses are requested from 

the respondents. Characteristic of the conjoint preference approach is that respondents are 

asked to rate or rank hypothetical alternatives, while in the conjoint choice approach 

respondents are asked to make a choice between two or more profiles (Kemperman, 2000). 

In this case both approaches are used. First the respondents are asked to give their preference 

choice, second to rank the profiles and at the end they need to choose in wh ich profile they 

would invest. The conjoint choice approach asks respondents to make actual choices between 

two or more hypothetical alternatives. The task for the respondent is to select a profile from a 

choice set that reflects his or her preferences best, or to allocate a fixed budget among the 

alternatives in each choice set. Usually, a base alternative is included in the choice sets, that 

respondents can choose when none of the represented alternatives is attractive enough to be 

selected. An example of a choice set is given in table 11. 

Investments 1ze 

Solvency of the client 

Risks 

Partners 

TABLE 11 EXAMPLE OF CHOICE TASK 

15 min< IS <2j < lS min < IS min 
- ·· ··-· ·· · · ··-· · · ··- · · ·~····· · ·· -····· ··- .... _, .... ,.,_,_,, .. , __ , .. __ , ________ ,,,_ ··--·- ·-····-----··--·-······-····-.. ··· --.. ···-······· .. ····-····-··· .. ······ 

B- A.4.A B ... ······-··--··---····--................. .. .................... -............... -.................... ------··-·····--····-·--............... _ .. ,, ........ _ .. ______ ,, ................. . 
........... _ .... ~-~···-·-"· ···· · ···-········· .. ····· .. ~· .. ·-·-·-······-·· --·-·· ··-"··-·~-~-.. ·-···-····-·· --··-····-····--................. -.. 

None Low 
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10.4 SELECTION OF EXPERIMENTAL DESIGN 

The attributes (levels), which are listed in table 10, can be combined to create different profile . 

To accomplish a design in which the correlations between all attribute levels are equal to zero, 

full factorial designs can be used. A full factorial design contains descriptions of all possible 

combinations of attribute levels (Kemperman, 2000). The size of a full factorial design, the total 

number of attribute profiles, is equal to the multiplication of all attribute levels. 

Given the attributes, in total 35 = 243 different profiles can be formulated. Obviously, the 

number of hypothetical alternatives becomes immensely high with an increasing number of 

attributes and levels. Because this number is too large, an orthogonal fraction of the full 

factorial design is selected to reduce the number of profiles. In a fractional factorial design, a 

subset of a full factorial design is used . 

A full factorial design allows unbiased estimation of all higher-order effect. Higher order effects 

represent the specific effect of combinations of all attribute levels. As these combinations of 

three or more attributes are usually insignificant, the number of composition can be reduced 

(Blokhuis, 2010). 

In this research the design is chosen that allows only the estimation of each attribute level and 

the interaction between the attribute "return on equity" and all other attributes. This resulted 

in a fractional design of 27 different profiles . These different profiles are randomly 

combinations in sections of three. In total the respondents will make a decision in 9 choice 

tasks . 

See Appendix 3 for the 27 profiles in the 9 choices tasks! 
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10.5 CONSTRUCTING THE QUESTIONNAIRE & DATA COLLECTION 

In the process of conjoint modeling the integrity of the data that need to be collected from 

respondents is very important. Good preparation is necessary to collect the right information 

from the questionnaire. Therefore attention is paid towards the following aspects 

(Kemperman, 2000); 

• To make instructions for the respondents, simple and straightforward; 

• To avoid differences in interpretation by a clear description of definitions; 

• To give the respondents practical examples of attribute combinations; 

• To inform respondents about the objectives of the experiment; 

• To give respondents information to set the domain of the experiment. 

In the process of private investments the number of possible investment parties is enormous, 

however the parties that are experts on the infrastructure field is limited. In the Netherlands, 

the intended expertise is mainly located at large banks, investment companies and pension 

funds. With experts we mean persons who have more than 5 years' experience in the process 

of infrastructure investments. This could be equity or debt financing in the Special Purpose 

Vehicle of DBFM infrastructure projects. 

In the months March till April 8 companies are visited in order to val idate our knowledge about 

infrastructure investments and to collect the necessary respondents for the questionnaire. The 

companies that are visited are: PGGM, APG, Rebel Group, Strukton, DG-lnfra investment, Dutch 

infrastructure Fund (DIF), Timios and NIBC. See the previous chapter for the description of 

these companies. 

In total, 20 Dutch experts in infrastructure investment returned the questionnaire. For the 

international perspective 11 international experts in infrastructure investment have filled in the 

questionnaire. See appendix 5 for the survey. 
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10.6 THE MULTINOMINIAL LOGIT MODEL 

The multinomial logit model is the most widely applied model in discrete choice analysis to 

predict the probability that a choice alternative, such as investment profiles, will be chosen 

(Kemperman, 2000). It is derived from the assumption that error distributions are 

independently and identically distributed (llD) according to a Gumbel distribution, which results 

in the multinomial logit model (MNL) of the following form : 

P(i I A) = exp (µVi) 
Li' EA exp(µVi') 

where, 

P(i IA) is the probability that alternative i is chosen from choice set A; 

Vi is the structural utility of alternative i, Vi =~xi where~ is an unknown vector of 

attribute weights and X; is a vector of attributes values of alternative i; 

µ is a scale parameter, inversely proportional to the variance in the error term. When a 

deal with a single data set, this factor is arbitrarily set to one. 

For the application of the multinomial logit modelling approach in this thesis, a plan specific 

constant is included in the utility function, which represents the preference of respondents 

between choosing an investment profile and rejecting all. Furthermore, the effect coded 

attributes represent the levels of the attributes: return on equity, risks, solvability of the client, 

partners experience and investment size. 

The parameters of the multinomial logit model, in this case the attributes weights (~). were 

estimated by maximum likelihood estimation. The software package LIMDEP is used to estimate 

the parameters. 
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10.7 ANALYSES 

The last step in conjoint preference is the translation of the collected data. Ihe dependent 

variable in the analysis is the profile rating and the independent variables are the coded 

attribute levels. Three common ways to code the attribute levels are: dummy coding, effect 

coding and orthogonal coding. Regardless of the coding scheme used, the overall model fit is 

the same, the regression equation and its interpretation however differ (Kemperman, 2000). In 

figure 18 the coding schemes for the various coding methods for 2, 3 and 4 level attributes are 

presented. 

-· 
At1rlbute Dummy coding EITect coding Orthogonal roding 

2 levels 

0 I I I 

I (base) 0 -1 -I 

3 lenls 

0 I 0 I 0 I I 

I 0 I 0 I 0 -2 
2 <bas~) 0 0 -1 - I -1 I 

4 levels 
0 I 0 0 I 0 0 3 I I 

I 0 I 0 0 I 0 I -1 -3 

2 0 0 I 0 ~ I -I -I 3 

3 (base) 0 0 0 -1 -I -I -3 I -I 

FIGURE 18 CODING SHEM ES FOR 2,3 AND 4 LEVEL ATTRIBUTES (KEM PERMAN, 2000) 

When effect coding is used, attribute levels are coded as 1 on their corresponding vector, 

except for one of the attribute levels which is coded as -1 on all vectors . The sum of the effects 

is equal to zero for each attribute. The intercept is equal to the grand mean of the dependent 

variable, and the parameter estimates are equal to the deviation of the mean of the attribute 

level assigned l's in the corresponding vector from the grand mean . 
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10.8 RES UL TS 

The results of the data collection can be divided in two parts. First the characteristics of the 

experts who have filled in the questionnaire will be presented to show the background of the 

experts. In the second part, the preference, ranking en investing results are presented. The 

preference result shows what kind of investment profiles the investors prefer above the other. 

For ranking the respondents are asked to rank the investment profiles. Finally, the investment 

results are discussed to see if there are differences in comparison with the preference and/or 

ranking situation. For analyzing the results the software packaged Limdep is used. 

10.8.1 THE EXPERTS 

As mentioned before, two kind of groups could be distinguished in this field research; national 

and international respondents . Explanation about the data is important in the field of academic 

research. The number of respondents, their field experience and function are important 

respondent characteristics. In the following paragraph the background of the respondents who 

have filled in the questionnaire will be presented. 

Experience 

In total 20 national and 11 international respondents have filled in the questionnaire. All these 

experts are working on the field of infrastructure equity investments. This field is not limited 

within the Netherlands, this means that they are also investing in projects outside the 

Netherlands. Most of these experts are visited to inform them about the subject and approach 

for filling in the questionnaire. The respondents can be defined as the leaders in this field. 

5~ " 

lntematlonal respondents 

I hav• UJ"fi.ncc u runaer (debtj and lnvHtor (equity) In 
lnfrnllucture.oro}Ktsl 

National respondents 

FIGURE 19 EXPERIENCE NATIONAL AND INTERNATIONAL RESPONDENTS 

-~~':.::-.. 
-:::.:-.. ....... 
-~.:.. --
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In figure 19 the experience of the national and international respondents are presented . Most 

respondents have experience in the field of equity investments, 95% of the national 

respondents, which corresponds to 19 experts. In the international situation 70% has equity 

investment experience. One difference between the two groups is the international experience 

in debt finance. Most of the international respondents have also debt financing experience, this 

in contrast to the national respondents . This can be explained by the fact that most of the 

international respondents work or have worked at financial companies like a bank. 

How m•ny yHra u1>9rMnce do you hn• H priYal• inYHlor? 

.... . 

.... 

lntematlonal respondents Nttlonel ruponclents 

FIGURE 20 YEARS OF EXPERIENCE NATIONAL ANO INTERNATIONAL RESPONDENTS 

_""".._.,... 
-'-'l•IOw• -" 
-~ .... ,.. 

The experience of the respondents expressed in years is presented in figure 20. From all the 

national respondents none of them has more than 10 years of experience. 50% has less than 5 

years' experience, and the other 50% has experience between 5 and 10 years. A possible 

explanation could be that this kind of equity infrastructure investments is relatively new in the 

Netherlands. Till now this kind of projects is limited till five . For the international data the ratio 

is different, almost 50% has more than 10 years of experience in this field. In Great Britain, Latin 

America en the USA this kind of project financing is already used many times, which could 

declare the years of experience of this group. 

In the future perspective the expectation is that the experience of the national respondents 

will increase. From the experts view, we are at the beginning of a new market. The involved 

parties expect that the number of projects, which are financed in this way, will increase the 

coming years (Doorn, 2012) (Kooten, 2012) (Korving, 2012). 
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International respondents 

How many projeet uperienco do you have with lnfrutructural 
lnv .. tmenta? 

... 

.. , .. ,,., 

National respondents 

_ ...... "~ 
-~--= 
-Nt'il'• IOn~,.:~ 

"'" 

FIGURE 21 NUMBER OF PROJECT EXPERIENCE NATIONAL AND INTERNATIONAL RESPONDENTS 

Besides the experience in years it is interesting to know how many project experience the 

respondents have. The proportion of project experience of the international respondents in 

comparison with the national group is presented in figure 15. Almost 70% of the international 

respondents have worked on more than 10 projects, for the national respondents this number 

is limited till 30%. Overall we can conclude that international respondents have more 

experience in the field of private investments in infrastructure. 
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Categories 

The number of involved companies in the field of infrastructure investments is large. However, 

specific in the field of equity investments some groups could be distinguished; pension funds, 

investment funds and banks. The respondents are asked which category is most applicable for 

their situation. The results are presented in figure 22 . 

Which category 11 mo1t 1ppllcabS. for you? 

... 

" ' 

,. 

lntematlonal respondents National respondents 

FIGURE 22 CATEGORIES OF THE NATIOONALAND INTERNATIONAL RESPONDENTS 

For the national group most of the respondents are working for investment companies. These 

companies invest by means of funds or directly in large infrastructure projects. Others work for 

pension funds or "others wise" . This last category could exist of investment managers who are 

working for construction companies . These companies have also financial employees who are 

working on the financial agreements during the tender stage. From the international 

perspective, most of the experts categorize themselves in another category. One explanation 

could be that these experts work for big international insurance companies, which are also 

active in the field of equity investments. 
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10.8.1 PREFERENCE 

The word preference is used in common parlance. We often state that "we prefer that 
investment profile above the other." If we delve deeper and try to understand this statement a 
little better, we would find that the reasons for preferring some investment profiles are 
related to: return on equity, investment size, solvability of the contractor, risks and partner 
experience in the field. These factors are identified in the practical field research and verified 
with experts. 

In the questionnaire the respondent is asked to indicate which investment profile has their 
preference. The decision maker has to make only one choice. Two kinds of data is available; 
national data which is collected from Dutch infrastructure investment experts and international 
data which is collected from a experts who are working in a worldwide field of infrastructure 
investments. 

National results 

Attribute Level 

~Re~W::.::m~on::.:..::e::z::::.L.1:RE=i.. ___ --48"<RE<1°" 
1°" <RE< 12'6 
12'6 <RE< 15% 

1-rnw_...stme_.__n_r ... siie__,._ts....._ ____ ,s < lS min 
lS min <IS< 25 min 
IS >2Smln 

+ 
8+ 

1-Rl-..s ... lt ___ ______ High 
Medium 
Low 

Partners ex rtence PE) Many 
Low 
None 

TABLE 12 ESTIMATION OF PREFERENCE RESULTS NATIONAL DATA ATTRIBUTE LEVELS ONE AND TWO 

In this first analysis the level value by means of the effect coding is calculated. One remark 

needs to be made because the significance of each third attribute level is not presented in the 

Limdep analysis. The importance of each attribute is depending on the range of the levels. 

Therefore the effect coding of level two and three are changed to determine if level three is 

significant. 

Table 12 shows the level values. The coefficient value shows if the attribute level has a positive 

or negative influence on the private investors decision. A high value of each coefficient results 

in a higher probability of being chosen, while a low level results in a lower probability. The 

significance shows if the investors find the attribute important or not. In this research the 

significance level is determined on 95%. 
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Attribute Level 

"'Re;.;..tu.;.....;m...;o'"'n...;;•.;:.u"'lty""---------18" <RE< 10% 
10%<RE<12% 
12%<RE<l5% 

Investment size ,__ _________ ..... IS< lSmln 
lS min <IS< 25 min 
IS >25mln 

""So_lv_e_n .... ot._of-"-th-e_d_ie'-nt-----iAAA 
A+ 
II+ 

""~~sk;.;.... ________ ... ll&h 
Medium 
low 

~Pa::ltrlll=:.:"':.::ex=:::·:::ence=-----IMany 
low 
None 

TA8Lf 13 ESTIMATION OF PREFERENCE RESULTS NATIONAL DATE ATTRIBUTE LEVEL THREE 

In figure 23 the influence of each attribute is presented. Table 12 and 13 show that the 
attribute 'investment size' is not significant. This means that the private investors have no 
preference for this attribute. Regarding to the investment size, the results indicate that the 
appearance of the investment decision is not a decisive factor for most investors. Also the most 
levels of the attribute 'partner experience' are not significant, only the third level is significant. 
This could be explained because the investors find the experience of involved stakeholders not 
very important. However, if they have no experience it has a negative influence on the 
investment decision. 

2,00 

1,50 

QI 
1,00 

" 0,50 ;;; 
> 
~ 0,00 
QI 

·;:; -0 so 
!f ' 
~ -1,00 
u 

-1,50 

-2,00 

-2,50 

Part- worth utility investment attribute 

• Return on Equity 

• Investment size 

• Solvability 

• Risk 

• Partners 

FIGURE 23 IMPORTANCE OF INVESTMENT ATTRIBUTES DUTCH PREFERENCE ANALVZE 

Overall the attributes solvability, return on equity and risks appear to be important for the 
investors. For these attributes each first and third level is significant. These attributes have a 
relative high range value, representing the difference between the coefficient of the low and 
the high level. 
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International preference results 

In table 14 the results of the international preference analysis are presented 

Attribute Level Coefficient 

Retumon e ult 8" <RE< 10'6 

10% <RE< 12% 
12'6 <RE< 15% 

Investment size IS<lSmln 

15 min <IS< 25 min 
15> 2Smln 

Solvency of the dient AAA 

A+ 

a+ 
Risk High 

Medium 
Low 

Partners ex rience Many 

Low 
None 

TABLE 14 ESTIMATION OF PREFERENCE RESULTS INTERNATIONAL DATA ATTRIBUTE LEVEL ONE AND TWO 

Also in this first analysis the value of each third level is calculated by means of the effect coding. 

The significance of each third attribute level is calculated to change the effect coding, with is 

also done in the Dutch preference analysis. See table 15 for the results . 

Attribute Level 

""R..,e ... t.-u ..... m_o ... n-....•.-..-u-1 .._ __ 8" <RE< 10'6 
1'"' <RE< 12% 
12% <RE< 15% 

'"'1_nv.._e ... s ... t.-m-e,_n ... t..-s ... 1z ... e ___ 1s < 15 min 
15 min <IS< 25 min 
15>25mln 

Solven of the d lent AAA 
A+ 

8+ 
Risk High 

Partners ex rtence 

Medium 
Low 
Many 
Low 
None 

TABLE 15 ESTIMATION OF PREFERENCE RESULTS INTERNATIONAL DATE ATTRIBUTE LEVEL THREE 

In figure 24 the results are presented in a graph. A value above 0 means a positive influence, a 

value below 0 means a negative influence for the investment decision. Table 14 and 15 shows 

that only the first level of the attribute 'investment size' is significant. This means that the 

international private investors agree with each other that a small investment size has a negative 

influence on the investment decision . 
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FIGURE Z4 IMPORTANCE OF INVESTMENTATIRIBUTES INTERNATIONAL PREFERENCE ANALYSIS 

The first en third return on equity levels are also significant, so the international investors find 

their return important in their decision. The same means for the attribute 'risk', the first and 

third level are both significant. In this case a high risk has a negative influence on the 

investment decision, a low risk a positive one. 

In comparison with the national collected data, the levels of solvency are not al l significant. 

Their interest is less than from the national investors view. One remarkable comment needs to 

be made because from the international view a low solvability has a small negative influence on 

the investments decision, in comparison with the national data where this will have a big 

negative influence. 
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10.8.2 RANKING 

The most common method is to use ranking of alternatives. First and foremost is that decision 

makers are not asked to make a choice but rather to rank the alternative investment profiles. 

The respondents are ask to choice their best, worst en second best profile. So the respondent 

must make more choices in comparison with the preference approach. In this part the ranking 

results are presented to determine which attributes influence the investment decision 

National Ranking results 

I Attribute Level 

'''"'R""e"'t"'u.;.;rn""""o""'n"'e;.;q;:.;u~l~t .___~8% <RE< 10% 
10% <RE< 12% 
12% <RE< 15% 

f-ln-.v._e=s~tm~e=n~t._s~l=ze~----11s < 15 min 
1Smln<IS < 2Smln 
IS>2Smln 

Solven of the cllent AAA 
A+ 
B+ 

,.R_l_sk _______ __,Hleh 

Partners •• •rl•nce 

Medium 
low 
Many 
low 
None 

TABLE 16 ESTIMATION OF RANKING RESULTS NATIONAL DATA ATTRIBUTE ONE AND 'TWO 

In the first analysis the value of each third level is calculated by means of the effect coding. 

Because the importance of each attribute is depending on the range of the level the coding of 

level two and three are changed to determine if level three is significant, see table 16 and 17 

for the value results. 

Attribute Level 

Return one ul 8%<RE< 10% 
1-------~~---1 

10%<RE<l2% 
12% <RE< 15% 

lnvestm•nt size IS< 15 min 1-----------t 
1Smln<IS<2S mln 
IS>2Smln 

Solven of the client AAA 
A+ 
B+ 

... R.-ls"'k""---------1Hleh 
Medium 
Low 

Partners ex erlence Manv 
I.Ow 
None 

-0,31284 0, 10965 
-0,56046 
087330 

-0,31247 

-0,95685 
-0,00118 
095803 

-0,16948 
0,27 

-0,10682 
TABLE 17 ESTIMATION OF RANKING RESULTS INTERNATIONAL DATE ATTRIBUTE LEVEL THREE 
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FIGURE 25 IMPORTANCE OF INVESTMENT ATTRIBUTES NATIONAL RANKING ANALYSIS 

Figure 25 presents which criteria are the most important for the national private investors, 
from ranking respective. Tab'le 16 and 17 shows that the first en third leveJs of the attributes 
'return on equity', 'solvency' and 'risks' are significant. This in comparison with the attribute 
'partners experience'. For the attribute 'investments size' only the first two levels are 
significant, which means that the private investor is not interested in investment amounts till 
25 min Euro 's. For this level the respondents opinion is not ambiguous. 

From these results the attributes 'solvability', 'return on equity' and 'risk' are the most 
important aspects that influence the investment decision of private equity investors. In 
comparison with the results of the national preference there is one remarkable difference; the 
influence of the attribute 'solvability'. In the preference case the influence of solvability is 
bigger than in the ranking case. One explanation could be that in the ranking case, the private 
investor has more possibilities to consider his choice, in comparison with the preference case 
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International Ranking results 

In table 18 the results of the international preference analysis are presented. Also in this case 
the international experts are asked to rank the profiles from their preference to their worst 
investments profile. By means of the discrete choice analysis the following results could be 
presented, see table 18 and 19. The significance of each level is calculated by means of the 
effect coding. 

Attribute Level 

'-'R"'e;..;t.-u.;..;m"'"""o'""'n-'e;..;q'""'u'"'"lty=---8" <RE< 10% 
10%<RE<12% 
12% <RE< 15% 

Investment size IS< 15 min 

15 min <IS< 25 min 
IS>2Smln 

Solvency of the client AAA 
A+ 
B+ 

1-R_ls;;..k ________ Hlgh 

Partners ex erlence 

Medium 
Low 
Many 
Low 
None 

TABLE lB ESTIMATION OF RANKING RESULTS INTERNATIONAL DATA ATTRIBUTE ONE AND TWO 

Attribute Level 

'"'R.-• ... t.-u.._m--.o.-n_.e ...... u .. 1...__--t8" <RE< 10% 
1°" <RE< 12% 
12%<RE<15% 

"'l'"'nv"'""e""s""'t"'me"""'n""t'"'s""lz""e:;._ __ IS < 15 min 
lS min <IS< 25 min 
IS>2Smln 

Solven of the d lent AAA 
A+ 
B+ 

"'R""'ls;;.;k.;._ _______ Hlgh 

Partners ex ertence 

Medium 

Many 
Low 
None 

TABLE 19 ESTIMATION OF RANKING RESULTS INTERNATIONAL DATA ATTRIBUTE ONE AND THREE 

In this analysis all the levels of attribute "Return on equity" and "Solvency" are significant, 
which means that the private investors find these criteria important and that they influence the 
investment decision . For the attribute "investment size" the international experts find only the 
third level important, and in their opinion it has a positive influence on the investment 
decision . 
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FIGURE 26 IMPORTANCE OF INVESTMENT ATTRIBUTES INTERNATIONAL RANKING ANALYSIS 

In figure 26 the results are presented of these international ranking analysis. The values for 
each attribute level present if the attribute level has a positive or negative influence on the 
investments decision. For the of the international investors interesting comparisons could be 
made with the national investors data. Overall the interest for both groups looks mostly the 
same, but there are differences. The international investors find the attributes 'return on 
equity' and 'investment size' more important, because the range of these values is much 
higher in comparison with the national ranking data. 

International investors found an amount of more than 25 min investment size more important, 
in comparison with the national investors. Also the attribute return on equity has more 
influence. International investors are not interested in a return on equity between 8% and 10%. 
This attribute level will have a negative influence, the national investors find this negative 
influence more limited. 
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10.8.3 INVESTING 

In the preview chapter the preference and ranking results are presented. In these cases the 

private investor has the possibility to choose his most preference investment profile. This 

optimal situation is not always in accordance with the practice, there is a difference between 

the supply and demand of the infrastructure investing market. In this paragraph the investor is 

asked to decide if he would invest in the present investment profile or not. By means of 

analyzing these results the importance of each attribute can be distinguished. These results can 

be compared with the preference and ranking results so that the balance of supply and demand 

can be improved. An optimal match is better for both parties. 

National data 

In this part the collected data from the Dutch investors will be presented. In this first analysis 

the value of each level is calculated by means of the effect coding, by change the coding. In 

table 20 and 21 the results are presented. 

Attribute Level Coefficient Standard Error 

Retumone ul 8" <RE< 109' 

1°" <RE< 12% 
12%<RE<15% 

lnvestmentslze IS<15mln 
15 min <IS< 25 min 
IS>2Smln 

Solven ofthedlent AAA 
A+ 

B+ 
Risk Hl1h 

Medium 
Low 

Partners ex rte nee Many 
Low 
None 

TABLE 20 ESTIMATION OF INVESTING RESULTS NATIONAL DATA ATTRIBUTE ONE ANDlWO 

Analyzing these results, not all attributes are significant. For the attribute 'return on equity' the 

first en third level are significant, which means that these levels influence the investors 

decision. About the second level, a return between 10% and 12% is not significant. The 

attribute investment size is in no situation important for the private investor, this in comparison 

with the attribute solvency. The investor is very interesting in the financial situation of the 

client, all the levels of this attribute are significant. The first level of this attribute, AAA status, 

has a high positive influence on the investments decisions. The third level, B+, has a negative 

influence on their investment decision. 
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Attribute level 

1-"R""e""tu""m"""'on""""e"'ul=-.__-~8% <RE< ia1' 
10K<RE<12% 
129' <RE< 15% 

"'ln:..;.;ve= stme='-"";.;;..ts"'"lze=----t'S < 15 min 
1Smln<IS<2Smln 
IS >2Smln 

Solve orthe dlent AAA 
A+ 
a+ 

~R-ls_k ______ ~Hl&h 

Medium 
Low 

Partnen ex rtenc:e Many 

Low 
None 

TABLE 21 ESTIMATION OF INVESTING RESULTS NATIONAL DA TA ATTRIBUTE ONE AND THREE 

The attribute risk is the second important investing criteria. For th is attribute the fi rst and third 

level are significant. A high risk influences the investment decision negative, a low risk positive. 

The result of the attribute partners experience is very interesting. In comparison with the 

preference and ranking results this attribute is not significant, so also not important for the 

private investor. However if the investor needs to take the investment decision this attribute is 

significant, despite the fact that the value of the attribute level is limited. 

In this case the attributes return on equity, solvabil ity of the client and risk are the most 

important one. In figure 27 the results of the analysis are presented in a graph . The figure 

presents the level values for each attribute. A positive value has a positive influence, a negative 

value a negative infl uence. 
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FIGURE 27 IMPORTANCE OF INVESTMENT ATTRIBUTES NATIONAL INVESTING ANALYSIS 
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International 

The international investors could base their decision depending on different ratio of the 

attributes in comparison with the national investors. In this paragraph the international 

collected results are analyzed to answer whether or not this presumption is true. 

In table 29 the results of the international preference analysis are presented. Also in this case 

the international expert is asked to decide if he would invest in the present investment profile 

or not. By means of the binary choice analysis the following results could be presented, see 

table 29 and 30. In this first analysis the first two values are calculated, in the second one the 

second value. 
Attribute Level 

""R.;..;;e"'t""u"""rn"""o"'n......;;e""""u""'I "'"-----t8" <RE< 10% 
10% <RE< 12% 
12% <RE< 15% 

l-"l""nv""e""s"'t""m.;.;e;.;;n.;.;t;..;;s.;.;lz"'e;....__--41S < 15 min 
15 min <IS< 25 min 
IS>25mln 

Solvency of the client AAA 
A+ 
B+ 

Risk High 

Partners experience 

Medium 
Low 
Many 

Low 
None -0,05834 

0,10875 
0,11001 

TABLE 22 ESTIMATION OF INVESTING RESULTS INTERNATIONAL DATA ATIRIBUTE ONE AND TWO 

Analysing the significant values of all attributes the following aspects are interesting. For the 

attribute return on equity the first and third level are significant. Also the degree of importance 

is interesting, a high equity return has a high influence on the investment decision. About the 

attribute investment size the number of significant levels is low, only the first level is significant. 

This attribute is not very important, this in comparison with the attribute. solvability The first 

and third level are both significant and the value of these levels is also relatively high. In both 

cases the solvability of the client is important for the investor. The investor want to mineralize 

the chance of default of the client, otherwise he will reject the investments possibility. 

The second most important attribute is risk. This attribute influence the investment decision. A 

high risk level will have a negative influence on the investment decision, a low risk will have a 

positive influence. A high risk could result in delays during the construction phase which could 

influence the financial results of the projects. The private investor wants to prevent this 

situation because this could influence the return on equity. 
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Attribute Level 

Return one ui 8%<RE<10% -o. 
1096 <RE< 12% 
12% <RE< 15% 0 

Investment size IS<lSmln 
15 min <IS< 25 min 
IS>25mln 

Solve of the client AAA 

A+ 
B+ 

Risk High 

Medium 
Low 

Partners ex ertence Many 
Low 
None 

TABLE 23 ESTIMATION OF INVESTING RESULTS INTERNATIONAL DATA ATTRIBUTE ONE AND THREE 

In the figure below the results are presented. For the attribute partners experience none of the 

levels is significant. So with these data and with a desired significance of 95% the choices of 

the respondents are too different. 

If these results are compared with the national collected data the importance of the attribute 

partners experience is different. From the national data this attribute is important, from the 

international collected data it isn 't . This could be explained by means of the fact that in projects 

outside Europe the ratio of equity finance and debt is difference. If private equity investors 

could invest a bigger amount, the margins will be bigger and the number of excepted mistakes 

by partners will be higher. In the Dutch situation the percentage of equity financing is limited so 

the margins will be limited. 
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10.8.4 CONCLUSION 

All the preference, ranking and investing results are presented in the previous part. The 

conclusion can be formulated based on the national and international collected results. 

Return on equity. In this research a high percentage of equity return has a positive influence on 

the investment decision making process in the preference, ranking and investing situations. 

The respondents prefer a return level between 12 and 15% and in all cases this attribute level is 

significant. From the international respondents view a high return has a higher positive 

influence, a low return a more negative in comparison with the national respondents. The 

range between the high and low return value is much bigger. National respondents have the 

same opinion as the international respondent, but they determine the influence with a lower 

value. The respondents have also interest is a higher return but if the respondents are asked to 

make their investment decision, other criteria will also be important. 

Investment size. Overall this attribute has a relative limited influence on the decision making 

process. Most of the time this attribute is not significant, so the respondents have a different 

opinion about the influence of this attribute. One interesting preference result is the influence 

of the level of the attribute 'investment size' below 15 min Euros. For the international 

respondents this level will have a relative high negative influence on their investment decision. 

One explanation could be that international respondents have access to bigger amounts of 

investment money and the size of the investment companies is bigger. Investing in a small 

investment is relative expensive in comparison with the return which is abstained on the small 

amount. The national respondents are more satisfied with a smaller investment amount. Most 

of the data is not significant but in the ranking results there is an exception. The attribute level 

of an investment size between 15 and 25 min euro has a positive influence, which explain the 

expectation that national respondents invest with a smaller investment budget. Beside, 

infrastructure projects in the Netherlands have a relative small part of equity investments 

because the high percentage of debt financing. 

Solvency of the client. The attribute solvency can be regarded as the most important attribute 

in the process of investment decision making. For both groups and in almost all cases the first 

and third attribute levels are significant. The national and international respondents prefer a 

high AAA status of client solvency . That makes sense because a high solvency means that the 

chance of payment default of the client is limited. Investors attach great importance to 

payments certainty. Private equity investors want to present uncertainties in the market. A low 

solvency level will have a high negative influence and they prefer another investment profile. 

Interesting within the preference and investing results is the difference in the level value. 

International respondents prefer a high solvency of the client, however if they need to take the 

investment decision a high client solvency is less important. The value of the attribute level is 

much smaller than in the preference situation. 

Analysing the behaviour of private Infrastructure investors, T.J.M Woestenburg D.G.H. Schoen makers 85 



Risk. For equity investors a high risk could have influence on the yield of the investment. 

Uncertainties about the quality, planning or payments during t he project process are not 

desirable. Both respondents groups prefer a low project risk , which has a positive influence. 

The ranking and investing data present the same results. In this research the risk are connected 

with the cash flow. With high risk the cash flow is depending on toll and the SPV takes a share 

of the risks during the construction and maintenance period. A low risk income consists of an 

availability fee and all construction and maintenance risk are contractually passed to the 

contractor. For the toll construction the income is depending on the number of cars and this 

number is uncertain for the future. Traffic analysis could calculate the future scenarios however 

there remains a degree of uncertainty. For availability fee these uncertainties are limited, so the 

private equity investor prefers this kind of cash flow payments. Outside the Netherlands toll is 

the most common cash flow construction, in the Netherlands availability fee is most applied. 

Partners experience. The last attribute, partners experience, has overall a limited influence. 

Most of the time this attribute is also not significant. We can conclude that for national and 

international respondents the experience of their partners is not important. Only if the national 

respondents are asked to make their investment decision the results are significant. Many 

experience of the partner has a positive influence, none experience a negative one. These 

results could be explained because from the view of the private investors the experience is 

connected with the time that needs to be spend in the project. Many time means more 

financial cost. 

One remark needs to be made about partners experience. For stakeholders the experience with 

collaboration is also important. In the Dutch field most of the time the same financia l and 

construction companies work together in the tender of projects. In this research these kind of 

experience is not included. 
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After analyzing the results as mentioned in the conclusion, the best profiles can be composed . 

These profiles consist of the attribute levels with a positive influence on the investment 

decision. To realize the best market the demand needs to be matched with the supply. The 

preference investment profile is the situation that the private investors prefer. This investment 

profile is the best offer that he wants to pursue; 

National respondents preference International respondents preference 

Attribute level Attribute level 

Return on equity 12% <RE< 15% Return on equity 12% <RE< 15% 
Investment size 15 min <IS< 25 min• Investment size 15 min <IS< 25 min• 
Solvency of the dlent AAA Solvency of the dlent AAA 
Risk Low Risk Low 
Partners experience Low Partners experience Many* 

TABLE 24 PREFERENCE INVESTING PROFILE FROM NATIONAL AND INTERNATIONAL RESPONDENTS VIEUW 

For the ranking case the respondents rank the presented investment profiles. The most 

preferred investment profiles, analyzed from the ranking data, are presented in figure 32. 

National respondents ranking International respondents ranking 

Attribute level Attribute Level 

Return on equity 12%<RE<l.5% Return on equity 12%<RE<l.5% 
Investment size 15 min <IS< 25 min Investment size 15>2Smln 
Solvency of the dlent A+ Solvency ofthe dient AAA 
Risk Low Risk low 
Partners exnerience Low Partners experience None• 

TABLE 25 RANKING INVESTMENT PROFILES FOR NATIONAL AND INTERNATIONAL RESPONDENTS VIEUW 

At last the respondents have to decide if they invest in the presented investment profiles or 

not. The optimal investment profiles for both groups in this case are presented in figure 33. 

National respondents ranking International respondents ranking 

Attribute level Attribute Level 

Return on equity U% <RE< 15% Return on equity 12% <RE< 15% 
Investment size 15 min <IS< 25 min• Investment size 15 min <IS< 25 min • 

Solvencv of the dlent A+ Solvencvofthe dient AAA 
Risk Low Risk Low 
Partners experience Many Partners experience Many• 

TABLE 26 INVESTMENT PROFILES FOR NATIONAL AND INTERNATIONALS RESPODENT VIEUW 

•means not significant 
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CHAPTER 12 AGEND BASED 

In the previous chapters the most important investment criteria for the private investor in 

infrastructure highway projects are analyzed. By means of this information understanding is 

given in the private investor's view of project characteristics which are important. 

The public sector makes efforts to meet public needs and pursuit social benefit, while the 

private sector is mainly in pursuit of economic benefits. For this reason the agent based 

approach is used in this chapter to seek this balance. Optimum balance between supply and 

demand leads to an optimal situation for both sites. Agent-based modeling (ABM) can help to 

understand and analyze these complex patterns. 

In the conjoint analysis the importance of each attribute in the decision making process is 

determined. Each attribute value will be used in the Agent Based model to calculate the 

investment project appeal. These score values present how attractive the investment profiles 

are from the investors view. Based on these findings the market of private equity investors can 

be simulated. Further on in this chapter this will be explained more extended. 
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12.1 AGENT-BASED APPROACH 

In a PPP project, the public sector and private sector sign a special contract and the latter is 

required to complete a construction task in limited time. According to the economic game 

theory, principal-agent relationship exists between public sector and private sector. The public 

sector works as a principal, while the private sector works as an agent. From the economics 

point of view, information asymmetry and contract uncertainty is implicated in the relationship 

between them and adverse selection and moral hazard are inevitable. In the 

PPP projects, the public sector makes efforts to meet public needs and pursuit social benefit, 

while the private sector is mainly in pursuit of economic benefits. For this reason the agent 

based approach is used to seek this balance (Cheng & Yu, Research on the cooperation 

Optimization of Public-Private Partnership Based on Principal-Agent Theory, 2010). The basic 

concept of ABM is that by describing simple rules of behavior for individual agents and then 

aggregating these rules, researchers can model complex systems, such as the procurement of 

services in a marketplace, the purchase of tickets for events, or the adoption of innovations. )An 

agent in an agent-based model is any autonomous entity with its own properties and behaviors; 

to develop an agent-based model, a researcher writes a description for each type of agent that 

details the agent's behaviors, properties, and the way the agent interacts with other agents and 

the environment (Rand & Rand, 2011). In the market of road projects the decision to invest in a 

project depends on different individuals investors that have their own preferences to invest in a 

project. Their decision to invest in a project is a reaction on the attributes of the road project 

that are determined by the government. In order to achieve the maximization of whole benefit, 

it is essential to seek a balance between the two sectors. The agent based approach is used to 

seek this balance. Agent-based modeling (ABM) can help to understand and analyze these 

complex patterns and to give an overall perspective, how to enable participants in a PPP project 

and to achieve a win-win situation. 

12.2 SOFTWARE: 

To make Agent-Based model agent-based software is necessary. Several Agent Based platforms 

have been identified. These are mainly based on the findings form (Lytinen & Railback, 2009). 

This research compares the mason objective-C, java Swarm, Netlogo and Repast platforms with 

each other on more than a dozen characteristic. A simple representation of this can be seen in 

table 27 . After the literature research concerning Agent Based Simulation Software, Net logo 

seemed to fit this profile best and will be used to program the model of this research. 
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Platform Ease of use Execution speed Hard coding 

MASON + ++++ ++++ 

C-objective Swarm ++ + +++ 

Java Swarm ++ + +++ 

Netlogo ++++ ++ +++ 

Repast + +++ ++++ 
TABLE 27 COMPARISON OF AGENT-BASED SOFTWARE 

Netlogo has been developed from ground up for complex system research and has been used 

from grounds up for complex systems research and for modeling and simulating complex 

systems such as social simulations, biological systems and file sharing networks. Netlogo has 

also a strong ability to model problems based on human abstractions rather than purely 

technical aspects (Niazi & Siddique) and thus makes it a useful platform for modeling occupant 

behavior. The current version of Netlogo is 5.0, which demonstrates the stability of the 

software as well as its active development. It runs on the Mac, windows and Linux platforms. 

12.3 AGENTS 

Agent-based models consist of agents that interact within an environment. Agents are either 

separate computer programs or, more commonly, distinct parts of a program that are used to 

represent social actors individual people, organizations such as firms, or bodies such as nation

states. (Rand & Rand, 2011) They are programmed to react to the computational environment 

in which they are located, where this environment is a model1 of the real environment in which 

the social actors operate. As will be seen later, a crucial feature of agent-based models is that 

the agents can interact, that is, they can pass informational messages to each other and act on 

the basis of what they learn from these messages. The messages may represent spoken 

dialogue between people or more indirect means of information flow, such as the observation 

of another agent or the detection of the effects of another agent's actions. The possibility of 

modeling such agent-to-agent interactions is the main way in which agent based modeling 

differs from other types of computational models. (Rand & Rand, 2011) In this model de agents 

are the government and private investors. It is assumed that the levels of the decision 

attributes can be quantified and combined to a project profile and can be correlated to the 

decision whether or not an investor is willing to invest in a project, based on the total project 

profile score that is determined by the conjoint analysis . The behavior and the attributes of the 

government and the private investor are represented below figure 29. 

Private Investor Behavior: the private sector is mainly in pursuit of economic benefits and their 

decisions are in this model based on the following attributes: size, success partners, return on 

investment and risk (table 28) 
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Investors own Definition 

Importance Experience Partners This attribute represent the importance investors of 

the experience of the partners with PPP projects 

Importance Yield This attribute represent the investors importance of 

the return on interest of the project 

Importance Risk This attribute represent the investors importance of 

the Risk of the project 

Importance Solvency This variable represent the investors importance of 

the Solvency of the client 

Importance Size This attribute represent the investors importance of 

the Size of the project 

Money The investors owns money to invest in the project 

Satisfaction This attribute represents the satisfaction of the 
private investors 

Chance-to-Invest-A The chance that the investor invest in Project A based 
on the characteristics of the project A 

Chance-to-invest-8 The chance that the investor invest in Project B based 
on the characteristics of the project B 

Chance-to-invest-( The chance that the investor invest in Project C based 
on the characteristics of the project C 

Energy The energy that is needed to bid on a infrastructure 
project 

Projects-appeal The minimum project-appeal that is needed for an 
investor to be attracted to the project. 

TABLE 28 THE ATIRIBUTES OF THE PRIVATE INVESTOR 

Government Behavior: The public sector makes efforts to meet public needs and pursuit social 

benefit . The government based there decision on cost and benefits for the public and prioritize 

the project based on the importance for the public. The Government has to put projects on the 

market that meets the demands for a part of the investors. The attributies are show in table 29 . 

Projects own Definition 

Cost project This variable represents the cost of the project 

Risk This variable represents the risk of the project 

Partners This variable represents the success of the partners 

Size This variable represents the size 

Solvency of a country This variable represents the solvency of the project 

client 

Return on invest This variable represents the return on investment 

Stakeholders The amount of stakeholders that is needed to invest 
in a project 

Equity The amount of equity that is needed for the project 

Debt The amount of Debt-financing that is needed to 
invest in the project. 

Yield The return of interest that has to be paid to the 
private investor. 

TABLE 29 THE ATIRIBUTES OF THE GOVERMENT 
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Step 1 Government put 
DBFMO project on the market 

The government put the project on !he 
market with !he attributes associated 
wilh 1his project and the market were 
in the project is offerd to the investor. 
The distance to the project represents 
the project knowledge. 

Step 2 Considering Bidding 

Want to and can do a bidding on the 
project If project Investor intlallze the 
atrlbutes of the investors if these 
match WITH minimum requirements 
of the investor. And the investor has 
enoush financial captital 10 invest in 
!he project. The investor considerin1 to 
bid on the project. 

Ooe1 not want or can' t to do a bidding 
on the projecl Investor intialite the 
atributes of the investo~ if these 
ma1ch NOT with minimum 
requirements of the investor. Or does 
not have enough financial resources to 
invest In the project. 

Step 3 the Bidding Proces 

If the investor is willing to do a bid on 
the project. However futher 
investigation is needed. This result in 
th ese three ponible outcomes 

Tho lnvet1or f1 no1 dofnl' • tMd on tht 
pr~ectl beceause the requitments 
does not miltch enough to this 
individual investor 

.JI\ h 

The project atllrubtes are 
so good that an other Investor Is 
winning the bldin& proces 

tiM l1wti t.otdoa•bld01ttheprcj«t 
ind •lM tha proj«<i ~ • IJtddinc 
Beceause it match wilh its indivual 
requirements or the projects attribures 
are so good that the investor does a bid 
and win. 

Step 4 the Bidding Proces 

If there are enourg investors willing lo 
invest in the project. The project 
becomes bankable and can be realized. 
The shape of the project transforms in 
a nilg. 

FIGURE 29 INTERACTION PROCES AGENTS 

STEP 1 

STEP 2 I \ 
Does not want lo ~::s b~:I want to I • .... ,, 1' 

-----~-------- ------------- -~---------------------------------
STEP 3 /~\ .. 
STEP4 

Analysing the behaviour of private infrastructure investors, T.J.M Woestenburg D.G.H. Schoenmakers 92 



12.4 ENVIRONMENT AND CONTEXT: 

The environment is the virtual world in which the agents act. It may be an entirely neutral 

medium with little or no effect on the agents, or in other models, the environment may be as 

carefully crafted as the agents themselves. Commonly, environments represent geographical 

spaces, for example, in models concerning residential segregation, where the environment 

simulates some of the physical features of a city, and in models of international 

Relations, where the environment maps states and nations. Models in which t he environment 

represents a geographical space are called spatially explicit. In other models, t he environment 

could be a space, but one that represents not geography but some other feature . (Scott, 2000). 

In this model the environment represents the world market of PPP road projects. The reason 

for this is that the criteria aren't geographically restricted to a country or continent. The 

distance between the agents represents the experience and knowledge to enter a specific 

market. For example the chance that foreign investors invest in the Netherlands is possible. 

However they have to obtain experience and knowledge of the market to invest t hat takes time 

and costs money. The Projects are consortia with the organization form special purpose vehicle; 

in this consortium the contractor is already participating the debt-financing participates if the 

equity investor decides to invest in the project. 

12.5 AGENT'S INTEREST AND BEHAVIOR 

The behavior of the agents is depending on the attributes and levels that are validated in the 

literature and through experts in the field of private infrastructure equity financing. The 

different combinations of levels represent project profiles that are quantified with the research 

method conjoint analysis. With this method the party utility of the individual levels can be 

determined. With the part utility of all the levels of the attributes the project appeal can be 

calculated. The project appeal represents the value how appealing the project is to an investor. 

The project-appeal for an investor can be calculated with this formula on the next page. The 

projects appeal (in the formula is represented as Y) can be calculated. The outcome of this 

mathematical equation represents the value of how attracted the investor is to the project on a 

scale of 4.43, his most positive appeal, and -5.20, the most negative appeal for an investor. 

Through the data of the survey the relation between the choice of a private investor to invest 

or not to invest and the project appeal can be determined. Appendix 3 gives an overview of the 

projects appeal of all project profiles and the percentage of investors that would invest in that 

project if it was offered to them. is attached by the private investor in proportion with other 

project profiles called Project-Appeal. 
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Y = /Jreturnonequity X X1 + /Jinvestmentsize X X2+ fJRisk X X3 + /Jsovency X 

X4 + /Jexpierence partners X Xs + µ 

Y =Project appeal 

f3 = Part - worth utility 

X = Coding of the levels of the attribute 

µ=constant 

Take the comparison of project profile I (appendix 3) and project profile II the Project I appea l is 

higher than the Project profile II. This means that the investor would rather invest in project 

profile I than in project profile II. This is validated by the fact that all investors have chosen to 

invest in project profile I and 84 % of the investors has chosen project Profile II. To determine 

the degree of relationship between the project appeal and the percentage of investors that has 

chosen to invest a correlation test is applied in table 31. 

Pro1ect Coefficient Project Coeff1c1ent Proiect Coeff1c1ent 
prof1el I prof1el II prof1el II 

Return on equity 10% < RE -0,05169 12% <HE< 0,46265 8% <RE -0,77077 

< 12% 15% < 10% 

Investment size 15 min< 0,10613 < 15 min -0,14992 15 min < 0.4893 
IS <25 IS <25 

Solvency of the AAA 0,92710 AAA 0,92710 B+ -2.08594 
client 

Risk Middel 0,03168 High -0,59552 High -l ' .208594 

Experience Partners Weinig -0,00730 Many 0,23169 none -1.26526 

Percentage-invest 100 % 81 % 0% -0.6609 

Project-Appeal 1,00952 0,876 -4 .29357 

TABLE 30 PROJECT PROFILES WITH COEFFIECIENT 
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Correlation 

Percentage invest Project appeal .. 
Percentage-invest Pearson Correlation 1 ,860 

Sig. (Hailed) ,000 

N 26 26 .. 
Project-appeal Pearson Correlation ,860 1 

Sig. (2-tailed) ,000 

N 26 26 

••.Correlation is significant at the 0.01 level (2-tailed). 
TABLE 31 CORRELATION OF PROJECT-APPEAL AND PERCENTAGE-INVEST 

The outcome of the correlation shows that there is a very strong link between the project 

appeal and the investor's choice to invest in a project. The data of the correlation test is in 

appendix 7. Through this outcome it can be assumed that there a linear relation and that this 

can be categorized. This categorization is needed to determine the chance that a investor is 

willing to invest on the basis of the project appeal (appendix 8). Based on these findings there 

can be determined if the investor if the investor is willing to invest in a highway project. In the 

model the projects like in the real world attract investors to their project by tendering the 

project and the corresponding attributes of the project. The private investors need assets in 

their portfolio to generate a return on equity over a period of 20 years. The investor does this 

to guarantee continuity of their infrastructure portfolio and correlation to other markets. The 

added value of this model is that investor makes a choice based on the findings of the conjoint 

analysis. Therefore the behavior of the investor in different scenarios can be analyzed. With this 

knowledge how private investors react under different circumstances the government can learn 

how to anticipate on this behavior to create a policy that is robust for different scenarios. With 

the ultimate goal to create an optimal market for PPP highway projects in the Netherlands. And 

by analyzing the project appeal and the minimum the project-appeal can be calculated. 
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project that project that project that 
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FIGURE 30 SHAPE AGENTS AGENT-BASED MODEL 

The investor 
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money and 
energy from the 
start 

• The investor 

The investor is does a bid on 

nog doing a bid the project but 

on the projects looses. The 

because the project 

requitments attributes are 

does not match so good that an 

enough to this other investor is 

individual winning the 

investor biding process 

the investor 

does a bid on 
the project and 
wins the 
project. Does a 
bidding Because 
it match with its 
indivual 
requirements or 
the projects 
attributes are 
so good that 
the investor 
does a bid and 
win. 
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12.6 INTERACTIONS AGENTS 

An important benefit of agent-based modeling is that interactions between agents can be 

simulated. At the simplest, these interactions can consist of the transfer of data from one agent 

to another, typically another agent located close by in the simulated environment. Where 

appropriate, the interaction can be much more complicated, involving the passing of messages 

composed in some language, with one agent constructing an "utterance" and the other 

interpreting it (Rand & Rand, 2011). In this model the investor reacts on the projects that are 

put on the market by the government. The investor owns different attributes where the 

investor bases his decision on to invest or not invest in the project. The investor only can invest 

if it is in a short range of the highway project. The distance between the investor and the 

project represents the knowledge of the investor about a specific project. Thus, an investor 

who is closer to the project is an advantage over its competitors because they are closer to the 

project and therefore have more knowledge and experience with such projects. 

The investor owns sufficient energy for three potential projects to invest. This is done, because 

on the market of PPP projects there is a bidding process for which the Netherlands goes down 

from eight selected consortia to three consortia that can make the final bid on the project. This 

bidding costs the investor time, money and energy. If the investor wins the bidding the investor 

receives a payoff of energy and money to invest in projects. If the investor does not win the bid, 

it costs the investor money and energy. If the investors invest in the project the investment that 

is needed to real ize the project goes down. And if the project is fully financed by the investors 

the project will transform in a flag. 

In this way, the model is programmed in order to create forces, and the probability that an 

investor invests is essential for this model. Thus, for example, projects with low project appeal 

for investors with a low likelihood that investors will eventually invest in the project and 

therefore often be disappointed because of investors wouldn't get the project because their 

demands in the bid are too high. If the project is granted to the consortium wherein the 

investor participates, the investor is rewarded with energy for two bids and return on equity 

that motivates the investor to continue in this market. To create a stable market for investors, 

the Netherlands will need a good track record to build confidence among investors to invest in 

the Dutch market. For a better trust the banks will increase their debt-financing and projects 

cost can be reduced. 
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12. 7 DATA AGENTS-BASED MODEL 

This paragraph explains how the model works. On the right is a control panel that shows the 

initial situation of various project parameters. This initial situation is different for both 

individual projects and may represent different markets. The shape person with agents 

represents the investors. The patches represent the world or national market of PPP projects 

(figure 31). The graphs on the left represent the investors satisfactions, profit and number of 

investors that has invested in a project. The infra investments represents the total investment 

of investors in a market (combination of projects with the same characteristics). The full 

description about the function of every slider, number or graph is added in the appendix 10. 

I •. ! ·-a- · i I 

. 
" . 
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FIGURE 31 THE AGENT-BASED MODEL 
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12.8 VALIDATE THE MODEL 

Validation is the process by which the implemented model is shown to correspond 

to the real world, and it usually occurs during the model analysis. Both verification and 

Validation provides the possibility of falsifying the proposed model. (Rand & Rand, 2011). 

Models are like hypotheses, a model presents a possible explanation of the way the world 

works, but the explanation must be tested. Proving a model to be false can be as simple as 

showing that it rests on an invalid assumption. It is impossible to completely validate or verify a 

model (Rand & Rand, 2011). Therefore all the data in the model is validated, however the 

model has to represent the real world and also has to be validated. There are a lot of ways to 

define validation; however the focus of this paragraph is to validate the model through 

empirical validation. 

Empirical research describes any activity that uses direct or indirect observations to look at the 

practice. Lots of things are determined empirically. There are three different types of 

validation-seeking methodologies: the indirect calibration approach, the Werker-Brenner 

empirical calibration approach (Werker and Brenner,2004) and the history-friendly approach . 

The indirect calibration approach uses a combination of stylized facts and empirical data to 

build a mode where the micro-level description is modeled in a not to unrealistic fashion 

(Fagiolo et al, 2005). 

To validate the data in the model a correlations test in executed to find the correlations 

between the investment choices to invest in the score of the project. This score is described in 

the model as the project appeal that is based on the combination of the different levels of 

different attributes. These attributes are chosen by eight private investors to be the most 

important decision attributes to invest in a project. These levels are quantified and signified by 

the research methodology conjoint analysis. Therefore the data where the investors base their 

decisions on is validated. The other data such as the money and percentages of the debt - and 

equity financing are variables that are an output of the decision but don't influence the 

decision. The model is validated on basis of an expert in the field of PPP, the expert has enough 

empathically knowledge to judge if the model reacts logically on the different changes in the 

model. The expert says that the model is realistic and the different behaviors are good to 

explain, when looking at the real world. 
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CHAPTER 13 SCENARIOS 

To determine the best alignment between the government and the private sector the research 

method scenarios is applied. This way can be determined how the government can act in 

different situations. Based on these findings, advice can be brought to the government what 

measures should be taken to optimize the market for private financing in infrastructure road 

projects to realize better alignment of supply and demand. To apply the research method 

scenarios the next paragraph explains the methodology followed by Identifying the two most 

political and economic uncertainties to formulate the scenarios. Finally these scenarios are 

evaluated in the paragraph how can be learned from these scenarios 

13.1. RESEARCH METHOD SCENARIOS 

Ducot and Lubben (Schoemaker, 1991) describe scenarios as " (e.g. world population, energy, 

or raw materials); relate to a certain time period; and are connected by various kinds of 

relations (e.g. temporal succession, causality, effectuality, intentionality, and conditional 

probability) in such a way that an approximation to the whole set can be derived from a subset 

by basic-hypotheses taken from it". Therefore, as a process that makes use of hypothesis in 

different disciplines (such as business or transportation), the use of scenarios involves relevant 

issues outside the organizations, such as political, social and/ or economical, 

that help to develop a set of multiple stories that define a range of future possibilities about the 

future which can be "good and bad, expected and surprising". 

So one might say that scenarios are storylines used as frameworks through which thinking is 

focused and challenged to explore and experience alternative realities. They can provide a way 

of dealing with future uncertainties. They challenge and stretch what is believable, but in a 

completely plausible way. That is why they are so important. Scenarios can be 'used to test our 

beliefs and expectations so that we can re-define them with more knowledge for greater 

precision.' 

Scenarios can also been seen as a management tool and as a tool for defining a sort of 

framework of "admittance planning" . The actors are leaded to focus on things that really 

matter, giving room to develop innovative ideas, concepts and projects. As a consequence, 

some possible connections, as referred above, can be established between public and also 

private parties that may have a stake. With this tool companies, municipalities, governments 

etc. can adapt to the different and constantly changing environment. Three major categories of 

scenarios can be identified: 

1) Extrapolative scenarios: By extrapolating the present trends a vision for the future can 
be made focusing on a growth level and one with a low growth level. The t ime span is 
usually no more than twenty years. 

2) Explorative scenarios: They try to map the most important trends and uncertainties. 
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3) Normative scenarios: In this type of scenarios studies one starts with 
a desired future situation. 

The history of scenarios begins after the war when the RAND cooperation was set up to 

research new forms of weapons technology. RAMD's Hermann Kahn pioneered the technique 

of "future-now" Thinking, aiming through the use of details analysis plus imagination to be able 

to produce a report, written as it might be written by people in the future. The description 

"scenario" was given to these stories. By the writer Leo Rosten, who suggested the name based 

on Hollywood terminology. Though the terminology was obsolete, he didn't think the more 

current term "screenplay" sounded dignified enough. Hermann Kahn adopted the term 

because he liked the emphasis it gave, not so much on forecasting, but on creating a story or 

myth. When he founded the Hudson Institute in the mid-1960, he 

specialized in the stories about the future aimed at helping people to break past their mental 

blocks and consider "unthinkable" futures. He was well known for his idea that the best way to 

prevent nuclear war to think through in detail what would happen if the war did occur, and 

publicize the results. (Ringland & Young, 2006) 

It is wise to refer that the use of scenarios has also less positive aspects. Although they are 

considered a useful tool to deal with the uncertainties of the future, Post and Liebl (Post and 

Liebl, 2005) defend that scenarios also have limitations. These authors refer to two main issues 

that one must be aware of. Firstly, it refers to the question of unknowable's, "related to the 

idea that the scenario approach has to deal with what is known and what is not known in order 

to provide relevant information for early-warning purposes". The second limitation is related to 

the surprise factor. This says that although the use of scenarios may be very consistent to help 

the future development, on the other hand it is not possible to avoid " unanticipated 

situations". 

As a conclusion to these findings one can say: Scenarios are designed to stretch our thinking 

about the opportunities and threats that the future might hold, and to weigh those 

opportunities and threats carefully when making both short-term and long-term strategic 

decisions. 
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13.2 IDENTIFYING ECONOMIC UNCERTAINTIES AND MARKET UNCERTAINTIES 

In the previous chapters is explained that the need for infrastructure is increasing and 

important for the economic growth of the Netherlands. Although high needs and future 

demands for infrastructure and assets are generally recognized, the factor that typically 

constraints the provision of these goods is the lack of financing resources. The governments of 

developed countries are struggling with rising social expenditures partly due to an ageing 

population and thus limited budgets for infrastructure while infrastructure assets have 

historically been, and still are to a large extent, financed by the public sector, this traditional 

financing source is unlikely to cover the large estimated investment needs. (Bitsch, Buchner, & 

Kaserer, 2010). Needless to say, this situation is likely to become even more critical following 

the crisis on the financial markets in 2007. To close the before mentioned gap, investments of 

private investors are needed. 

The number of private investments is still limited, even in comparison with other European 

countries. (Georg, 2009) These investments are necessary to keep the Dutch infrastructure on 

the right track, because the political and economic stability of a country has a big influence on 

private investors and therefore on the market of private financing of highway projects. This 

statement is based on the outcome of the conjoint analysis research that is described in 

paragraph (11.8.4) and validated through qualitative research with private equity investors. 

The second uncertainty that could have a big influence on the market is the amount of financial 

resources that private investors want to invest in a project. This in combination with the 

required competition and available financial capital that is needed to realize a mature market 

where in the supply and demand are in balance. This research focus is on how to make the 

infrastructure sector more accessible for private investors to cover the investments that are 

needed. However, if the private investors are not prepared to invest, or only at a very high 

demand the project becomes too expensive and therefore will be canceled or will be realized in 

the traditional way. 
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13.3 SCENARIO FORMULATION 

"The most simple and reliable way to create scenarios is to picture these critical uncertainties 

on axes that frame the poles of what seems possible in the timeframe you are dealing with. 

These "axes of uncertainty" represent a continuum of possibilities ranging between two 

extremes." (Scearce, 2004) When it comes to these specific cases, the political, economic 

uncertainties and the lack market and available private capital, uncertainties should be 

represented on the axes with a continuous fashion. By crossing with each other, four scenarios 

arise. 

Good Economic 

state Goverrnent 

2. Good Economic 
state without strong 

GoodMarllet 

Private sector have not have 
enough available financial resources 
Government have Plenty financial 
resources for highway projects 
A+ Rating 
Bad competition investors 

4. Dream in 
Paradise 

Governement 

Private sector have enough 
available financial resources 
Government have Plenty financial 
resources for highway projects 
AAA Rating 
Strong competition investors 

Bad "lllllllllillililllllllllllllllllli .. l!!!!!llllllllilllllllil~ Good Investor 
Investor Market ""' market 

1. Nfghtmare 
Governement 

3 Good Market 
Without Good 

economic state 

Private does have not have enough 
available financial resources 

Private sector have enough 
available financial resources 
Government have not enough 
Financial resources for highway 
projects 

Lack available resources of 
government 
A+ Rating 
Bad competition investors 

Figure 32 Four scenarios 

AAA Rating 
Strong competition investors 

Bad Economic 

state Goverment 

In this part, each of the four scenarios will be described and applied to the Agent-Based model, 

including their situation, the consequences and the likelihood of happening. According to Diana 

Scearce, this kind of descriptions can be called "scenario narratives" which is by nature "stories 

that begin in the present and end in the future" (Scearce, 2004). By doing this, knowledge of 

the future for the project will be learned and, moreover, provide the knowledge base for 

strategy-making on how to deal with these uncertainties, which will be discussed in the next 

chapter. 
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13.4 NIGHTMARE GOVERNMENT SCENARIO 1 

Nightmare: As shown in figure 32 , when the uncertainty of polit ical, economic uncertainties 

and a lack of financial resources in the private investor market. Worst possible future the 

"nightmare" scenario come into being which, as its name shows, the last situation the Dutch 

Government wants. By depicting the story of this situation, the Dutch Government can gain the 

knowledge of how to prevent this kind of situation from happening. 

The "nightmare" scenario can be described from the perspective political, economic 

uncertainties and bad private investor market. In this scenario the Netherlands loses his triple 

A status because The interest rate on government bonds rises and if it appears structural then 

the credit rating with their markdowns, this is possible following that is possible Sylvester 

Eijffinger Professor of Financial Economics (tilburguniversity, 2011). Further the available 

resources that are needed to invest in highways are reduces because the budget is needed for 

other purposes. Therefore the aforementioned gab becomes larger. The Dutch economy is 

depending on the surrounding countries and therefor, these countries also have bad economic 

state. There will be several consequences due to the "Nightmare" scenario. Because the 

Netherlands loses there triple A status the risk profile of the projects rises. And because of 

because of Basel iii the bank does have not have enough available financial resources. This 

result that the debt financiers will only finance 40 % of the project . Therefore more investors 

are needed for the equity part of the project which makes the project more expensive because 

of the higher risk. Because the economy in the surrounding countries is poor around, they are 

also looking for financial resources of private investors even as the emerging countries that 

need money to finance their highways projects. And in the nightmare scenario these conditions 

countries can offer better conditions than the Netherlands This wi ll invest abroad leaving no 

remains constant flow of PPP highway projects that builders will reduce their PPP teams 

because they cannot profitably be making it even harder to make demands on the consortia 

and the quality of the projects will go down. Netherlands will be in a negative spiral. So the only 

way to private investors to invest very high return on equity that result is more expensive 

projects. 

Pro's Cons 
Economical f inancial aspect are in a bad state 

Demand for highway is increasing 

Emergent and surrounding countries can offer 

better conditions to the private investor than the 

Netherlands 

The price of the project is increasing because the 

increase percentage debt-financing 

The Gab between the necessary investments and 

what can be financed is increasing 

TABLE 32PRO/CON-TABLE NIGHTMARE GOVERNMENT SCENARIO TRANSLATED TO THE MODEL 
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13.4.1 SCENARIO MODEL 

In this model the Dutch market for highway projects is represented, taking into account the 

Nightmare scenario. Because the high demand, the amount of projects is higher than in the 

other countries and, if assumption as MIRT is taking as a starting point, there is a demand of 

5776 million for 7 projects with a mean of 

828 million per project . 

the private investors are limited. 

Therefore the amount of shareholders is 

set to 10 to give more private investors 

the chance to invest in the project . The 

percentage that debt-financers are will ing 

to take in the project is set to 40%. The 

return on investment in set to 8%-10%. 

The reason for this is that the 

Netherlands have not enough budget to 

finance these DBFMO contract for a 

higher return on investment. The 

investment-size is set < 15 mill ion so 

more private investors can participate in 

the project. The solvability level is set to 

A+ because that is plausible following 

different sources (tilburguniversity, 

2011). The risk level is low because the 

Netherlands still have an A+ rating, which 

is still a stable economic situation for an 

investor to invest in a project, and the 

Netherlands 
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Netherlands pay through an availability fee that is very low risk for an investor. Because the 

market is in a bad phase, no demands can be set on the experience of the partners. However, 

the surrounding countries have a better rating than the Netherlands because the economic and 

political situation is better. In case of Triple A, a better return on investment yield and a low 

risk, the demand for experience from the shareholders can be higher because of the better 

thermos that are offered to them. Project C represents the emerging markets that have a low 

rating B+ but can offer a high return on investment because there economy is growing. On the 

other side the risk is higher because of the economic and political stability of the country and 

the revenue model in these countries. The return of investment is often offered through toll 

ways, so that there is more revenue risk for the investor. Further the experience in those 

emerging countries is low and therefor the experience is set low. These paramet ers are set in 

the model figure 33 
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13.4.2 SCENARIO RESULTS 

Results of government's nightmare scenario 

The results of the Nightmare scenario show that 
there isn't a preference situation for the investor or project-percentage-invested 

the Dutch market. Because the limited financial 1 DO 

resources in combination with a bad supply of 

projects that doesn't fit with the demands of the 

investor, the investors leave the market after all the 

projects of market B are invested. This means if this o--------~--'----o time 4290 
situation occurs in real life the investor will prefer PROJECT-PERCENTAGE-INVESTED 

the surrounding markets over the Dutch market. This 

is shown by the graph 'project-percentage invested'. 

This graph shows that all the projects in the 

surroundings can be realized and only 20 % of the 

Dutch project can be realized. On the other side the 

emerging markets score worse by the investors than 

the Dutch markets. The reason for this is that the 

Investor Satisfaction 

solvability and risk have a big influence on the 

investors choosing behavior. If it has a negative 

effect, which is the case in this scenario, the investor 

chooses for low risk and a stable solvability in 

750 

1950 
0 time 

combination with low returns on equity instead of 1NvESTORSAT1sFACT10N 

higher returns on equity to compensate the solvability 

and risk level. This market is not viable for the 

investor, the number of investors is 

decreasing as shown in the graph 'number of 

investors'. Only the investor that has invested in 

the project is left satisfied. The other investors 

leave because they have lost too many bids for the 

project and their demands didn't match the supply 

of the different markets. The only way this market 

is viable is when the surrounding markets keep 

putting projects on the market that would keep the 

investors satisfied, but doesn't 

situations for the Dutch market 

improve the 

project-investors 

10 

PROJECT-INVESTORS 

4290 
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In the project-investors graph the green line represents the investors that have invested in the 

project. This means that the investors demands are matching with the supply of the project. 

The orange line represents that the investor is interesting in the project but didn't get the 

project . The red line represents that the demand and supply didn't match and is often 

predominant with many project on the market having bad offerings for the investor. The last 

situation is the case in this scenario as showed in the graph. 

The last disadvantage for the Dutch market is that there is less capital available. Therefore more 

capital is needed to put in the equity part of the project. Because there is more risk involved for 

the shareholders in the equity part, the total project cost are higher. If the cost of the two 

projects is compared with each other, it can be determined that the cost for the surrounding 

project is lower despite the return on equity offered to the investor, which is higher. The reason 

for this is that the project becomes more expense if the equity part becomes bigger. And 

because more money is necessary it takes longer to find enough investors to invest in the 

project . This is shown in the graph 'infra investments' . The visualization of the outcome of the 

Nightmare scenario is shown below. 
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13.5 Gooo ECONOMIC STATE WITHOUT STRONG PRIVATE MARKET SCENARIO 2 

The "Good Economic State Government Without strong Private Market" scenario implies the 

combination of good economic and political state and enough available financial resources to 

invest in all highways project. On the other side the demand of investors to invest in highway 

projects is low. Generally speaking, the government has enough solvency to become a good 

investment market for private investors, but it has a lack of investors willing to invest or having 

not enough available financial resources to invest. 

The Dutch government keeps their triple A status, banks have trouble with Basel iii and other 

possible debt financers aren't willing to invest in the highway projects. The debt financers won't 

invest for such a long period and don't have the necessary financial resources to finance the 

investment in large size project. For this reason projects are getting cut into smaller projects to 

keep the same equity and debt ratio. Because project gets smaller more parties are necessary 

to realize the project. This is not attractive for parties that want to invest a large amount in low 

risk investments for a low return on equity. Therefor the government has to compensate this 

with a higher return on equity. 

The smaller project has also consequences for the market of PPP in the Netherlands. Because 

of the projects getting smaller more construction contractors can be involved as independent 

contractors, instead of a subcontractor of the major contractors . For this reason there are more 

contractors and therefor more competition is created in the Dutch Market of PPP highways. 

However, this is at the expense of the effectiveness, because the contractors who first were 

known as subcontractors are now turned into contractors that have to acquire specialism that 

is needed to realize these PPP projects with a SPV organization. 

Pro's Cons 
Has good investment climate in comparison with 

other countries. 

The competition of contractors is growing and 

therefor the cost the project should drop 

The Government has enough available resources to 

finance the project and can offer a higher return to 

the equity investors 

Banks can' t invest the debt-financing because of 

the lack financial resources 

The private equity investors don't have enough 

available budget to finance all projects. 

The Project price will rise because the 

effectiveness's of the project becomes worse 

TABLE H GOOD ECONOMIC STATE GOVERNMENT WITHOUT STRONG PRIVATE MARKET 
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13.5.1 SCENARIO Moon 

This paragraph describes the model related to the scenario 'Good economic state without 

strong private market'. 

In this model The Netherlands represents the Dutch market for highway projects. Because the 

high demand the amount of projects is higher than the other countries. If assumption as Mirth is 

taking as a starting point there is a demand of 5776 million for 17 projects with a mean of 

414million per project. 

The Netherlands are in a good 

economic situation and have enough 

available resources to finance all 

projects. But because the debt and 

equity financers have limited financial 

resources the project is cut into 

smaller projects. Therefor the amount 

5776 million is staying the same. 

However, the number of project is 

increasing to 14 projects. The 

percentage that debt-financers are 

willing to take in the project is set to 

30%. That is a result of the earlier 

mentioned limited financial resources. 

The investment-size is set < 15 million, 

so more private investors can 

participate in the project. The 

solvability level stays triple A. The risk 

level is low because the Netherlands 

still have an A+ rating, which is still a 

stable economic situation for an 

investor to invest in a project. Besides, 

the Netherlands pay through an 

availability fee that is very low risk for 

Netherlands Market B 

PRIVATE MARKET SCENARIO TRANSLATED IN THE MODEL 

Market C 

an investor. And because the market is in a bad phase no demands can be made for the 

experience of the partners. However, the surrounding countries have the same ratings as the 

Netherlands because the economic and political situation is the same. Project C represents the 

emerging markets that have a low rating B+, but can offer a high return on investment because 

there economy is growing. On the other side the risk is higher because of the economic and 

political stability of the country and the revenue model in these countries. The return on 

investment is often offered through toll ways. There is more revenue risk for the investor. 

Further the experience in those emerging countries is low and therefor the experience is set 

low. These parameters are set in the model figure 35 
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13.5.2 SCENARIO RESULTS 

Results of Good Economic State Without strong Private Market Scenario 

The results show that - the investor prefers the Dutch 

Market. The reasons that investors invest in the Dutch 

market are the high the return on equity and the 

relatively low investment risk profile in comparison to 

the other two markets. Because the private investor 

attaches great value to a high return on equity and a 

low risk profile this is a good investment for private 

investors that have enough financial resources. 

The investor is also very satisfied with the market 

according to the graph 'the investor satisfaction'. This is 

because both the Dutch as the surrounding countries 

have a good investment profile from a private investor 

perspective. The graph 'project-percentage invested' 

shows that the investor first invests in the Dutch market 

and that the investor is satisfied with the offerings, 

PROJECT-PERCENTAGE-INVESTED 

llMtaor Satisfaction 

820 

because the green line is dominant in the graph . Further -1130 

on the investor also starts to bid on the projects from O Time 2740 
llip~!iiiiiiiiiiiiiiiiiiiiiiiiil;;;;~iiiiiiiiiiiiiiiiiiiil the surrounding countries and emerging countries; the 

green line becomes stable and the red is rising. The 

reason is that the investor is still content with offerings 

of the surrounding countries but that the investors 

aren't satisfied with the project offerings from project C. 

This is stable for a period until the projects from the 

surrounding countries are invested; after this the green 

line is dropping. The reason is that the investor only has 

the choice to invest or not invest in project C, however 

the investors have enough available resources through 

investments from other countries so that they are also 

investing in the Market C. If the Netherlands and 

surrounding countries keep putting highway projects on 

INVESTOR SATISFACTION 

44 

0 
0 

the market, the projects in Market C wouldn't be realized NUMBER-OF-INVESTORS 

because the investors have a clear preference for the 

Dutch and surrounding markets. This is also explained by 

the graph 'number-of-investors' that shows the decline of 

the number of investors and the investor satisfaction 

level when the surrounding countries and Dutch market 

are out of projects. If this was the real world and there 

2740 
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was a constant flow of projects this could lead to stable markets. The consequences of this 

scenario are that the projects are more expensive despite the good terms that are offered to 

investors. The reason for this is that the debt-financing percentage is lower and the return on 

equity is higher. Further if the demand for investors is increasing it could lead to a market that 

is getting more and more competitive. This leads to higher cost projects for the government 

and if these projects are getting too expensive the government could choose to reduce the 

projects and the gap becomes bigger. The result of the visualization of the infrastructure 

market is shown below. 
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13.6 STRONG PRIVATE MARKET WHITEOUT Gooo ECONOMIC STATE GOVERNMENT 

SCENARIO 3 

Scenario Strong Private Market Whiteout Good economic State Government: When the Bad 

competition for the projects situation combines together with bad Ratings, the "Bad Ratings 

with Good Competition" scenario comes into being. This scenario is between the best possible 

scenario- "Dream in paradise government" and the worst possible scenario- "Nightmare 

government". Under this scenario, the market is good from the government perspective t here 

are enough investors willing to invest but there is a lack of good investment climate and many 

investors would not take the risk. In this Scenario the percentage Debt-financing is between the 

20 %. Because of the lack of financial resources the government offers certainty market 

warranties for the consortium, however; on the contrary, the economic and financia l aspect is 

in bad state that the government is unable to provide any forms of financial assistance for the 

project. On the contrary to the limited available resources the private investors have enough 

available resources. And are searching for projects to invest to spread the risk in there 

portfolio's. 

Because of the bad economic situation the Netherlands can't compensate the investors with a 

higher return on equity. But pension are willing to fund de debt-financing instead of the banks. 

The reason for pension funds to invest in highways is that is they are long term low risk 

investments with an inflation-linked availability fee. The second reason is that Basel iii ensures 

that the banks need to have more reserves and their for the banks need capital that is available 

and that isn't possible with an investment period of 20 years. 

Because the private invest market are searching to ways to invest and want to win the bidding 

from the other consortia the coordination in the consortium are improve and therefor the 

experience and knowledge will improve that will lead to shareholders with many experience. 

And the PPP market is mature with a lot of fixed consortia with contractors and private 

investors that have contractually stipulated there to be shares transferable to the private 

investors. 

Pro's Cons 

The experience of the shareholders will The Dutch market has a A+ rating. 

improve. 

There is enough financial capital to invest in all Has Bad investment climate in comparison with 

the highway projects other countries. 

The private sector is will ing to t ake risk to win Netherlands can't compensate the investors with a 

the bidding. higher return on equity 

pension are willing to fund de debt-financing 

instead of the banks 

TABLE 34 PRO/CON-TABLE STRONG PRNATE MARKET WITHTOUT GOOD ECONOMIC STATE GOVERNMENT 
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13.6.1 SCENARIO MODEL 

In this paragraph the model of the scenario 'Strong Private Market Whiteout Good economic 

State Government' is described. 

In this model The Netherlands represents the Dutch market for highway projects. The demand 

for the amount of projects is higher than the other countries. If assumption as Mirth is taking as 

a starting point there is a demand of 5776 million for 7 projects with a mean of 828 million per 

project . 

The Netherlands are in a bad economic 

situation and don't have enough 

financial resources. But because the 

debt and equity financers do have 

enough financial resources the project 

will be debt-financed for 20 %. The 

investment-size is set 25 > million 

because there are a lot of private 

investors and the investors that have 

more financial capital ask less return on 

equity in return. The solvability level is 

set to A+, however it is a lower rating, it 

is still an economic and political stable 

market. Because the private investors 

want to invest they have to take some 

more risk than normal to win the 

bidding. Therefore the risk is set to 

medium. The experience is set to many 

because of the good collaborations of 

the shareholders in the consortia that 

lead to more experienced shareholders. 

The surrounding countries have a better 

Netherlands 

--a:?.eoooooo 

- .... -

FIGURE 37 STRONG PRIVATE MARKET WITHOUT GOOD ECONOMIC STATE 

GOVERNMENT TRANSLATED IN MODEL 

rating than the Netherlands because the economic and political situation is the better. Project C 

represents the emerging markets that have a low rating B+ but can offer a high return on 

investment because their economy is growing. On the other side the risk is higher because of 

the economic and political stability of the country and the revenue model in these countries. 

The return of investment is often offered through toll ways so that there is more revenue risk 

for the investor. But because the emerging markets need investments the government is 

willing to take some risk and the risk for the private investor is set to medium. Further the 

experience in those emerging countries is low and therefor the experience is set to low. These 

parameters are set in the model Figure 37. 
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13.6.2 SCENARIO RESULTS 

Results modeling Strong Private Market Without Good Economic State Government scenario 

The result of the visualization of the infrastructure 

market is showed below. This result shows that this 

scenario isn't a preference situation for the investor. The 

investor prefers the surrounding markets. The reason for 

this is that the Dutch market has bad ratings in 

comparison to the surrounding countries. Therefore the 

Dutch market is coming on the second place. This means 

that the Dutch market is always depending of the 

surrounding markets. If the flow of projects is growing 

the investor would prefer to invest in these projects. 

However, as a result of the big amount of financial 

resources by the private sector the Dutch project should 

be realized because the offering in projects is still 

attractive for a long-time investment investor. 

o time 
PROJECT-PERCENTAGE-INVESTED 

lnwstor s.tlsfedllon 
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The graph 'number of investors' and the satisfaction 

show that the investor is very satisfied with the projects 

of the surrounding markets. The Dutch market is rising 

because the satisfaction and the number of investors is 

stable during the investments in the Dutch market. This 

changes when the Dutch and surrounding markets are 

invested, so the conclusion can be made that the 

emerging markets are depending of the two other 

markets. In this scenario the offerings of the projects are 

o Time 6700 

INVESTOR SATISFACTION 

also very good because graph 'the projects-investors' 

shows that the green line is dominant. This means that 

the levels of the attributes match with the investors 

demands. The Dutch and surrounding markets are a 

good investor market because the risk profile is relative 

low through the good ratings. The partners in the Number-d-lrMstors 
consortium are experienced and therefor the efficiency es 
and cost reduction goes up. The size of the investments 

in combination with a high return on equity is attractive. 

0 
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The last disadvantage for the Dutch market is that there 

is less capital available. Therefore more capital is needed 

to put in the equity part of the project. Because there is 

more risk involved for the shareholders in the equity 

part, the total project cost are higher. If the costs of the 

two projects are compared with each other it can be 

37.4 

670(1 
determined that the costs for the surrounding project are PROJECT INVESTORS 

lower, despite the higher return on equity which is offered 

to the investor. The reason for this is that the project 

becomes more expense if the equity part becomes bigger. 

And because more money is necessary it takes longer to 

find enough investors to invest in the project. This is 

visualized in graph 'infra-investments'. And the result of 

the visualization of the infrastructure market is showed 

below. 
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13.7 DREAM IN PARADISE GOVERNMENT SCENARIO 4 

The "Dream in paradise" scenario can be described from the perspective political, economic 

uncertainties and competition, assets uncertainties. As its name shows, this is the best possible 

situation the project could have with both good competition and economic and financial 

situation . Under this scenario, the private investor market for highway projects is very likely to 

enjoy a successful completion. The Dutch market restrains its triple A status and because of this 

reason the risk profile doesn't increase. The state has enough available financial resources for 

infrastructure through the good economic situations. The debt financiers are increasing their 

debt-financing percentage because the risk is very low. But instead that banks finance the debt

financing the pension funds are taking their place. The reason for pension funds to invest in 

highways is that they are low risk investments on long-term with an inflation-linked availability 

fee. The second reason is that Basel iii ensures that the banks need to have more reserves and 

therefore the banks need capital that is ava ilable. This isn't possible with an investment period 

of 20 years. Because the availability is inflation-linked the return on investment for the debt

financing is lower; the pension funds don't have to compensate the inflation risk. This is 

especially attractive for the Dutch pension funds because the retired are living in the 

Netherlands and their pensions are directly indexed through the inflation-investment. But in 

return of the low return on equity the pension funds want to invest a big amount of money in 

the project. Otherwise the project becomes too expensive to manage. There will be a lot of 

DFMO projects put on the market. Not because the government hasn't got the money, but 

because of benefits of the innovative and cost efficient market. The surrounding market can't 

offer better terms to the investor. The Dutch PPP market is getting more mature because of the 

collaborations between pension funds and contractors and the professional collaboration with 

the government. This results in a constant flow of projects that increases the experience and 

leads to better quality. 

Pro's Cons 
Project a cheaper because the pension funds fund 

90 % dept.-financing for a low return on equity. 

The Netherlands keep the triple A status and for this 
1 

reason the risk-profile becomes very low. 

The Dutch PPP market becomes mature and 

therefor the experience level becomes high 

The government has enough budgets to put the 

project on the market. 

TABLE 35 PRO/CON-TABLE DREAM IN PARADISE GOVERNMENT SCENARIO 
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13.7.1 SCENARIO MODEL 

This paragraph describes the model of the scenario 'Dream in paradise Government'. 

In this model The Netherlands represents the Dutch market for highway projects. Because the 

high demand the amount of projects is higher than in the other countries. If assumption as 

Mirth is taking as a starting point there is a demand of 5776 million for 7 projects with a mean 

of 828 million per project 

Because the Netherlands is in good 

economic situation and the private 

investors have enough financial resources 

to invest in all highway projects, the 

amount of shareholders is set to 5. The 

percentage that debt-financers are willing 

to take in the project is set to 90%. The 

return on investment is set to 8%-10%. 

The reason for this is that the Netherlands 

can offer a low risk investment and high 

experienced shareholders to compensate 

the return on investment. The solvability 

level is set to triple A for the Dutch 

market. The risk level is low because the 

Netherlands have a triple A status and pay 

though inflation-link availability fee. The 

shareholders are very experienced and 

because of the good PPP market the 

government can determine stricter 

requirements to the shareholders of the 

consortium. The surrounding markets 

can't offer the same experienced 

shareholders or a lower risk. The emerging 

markets can't offer better conditions; while 

FIGURE 39 DREAM IN PARADISE GOVERNMENT SCENARIO TRANSLATED IN 

TO THE MODEL 

they can offer a return of 12%-15% the risk is high because of the toll-ways. These parameters 

are set in the model (Figure 33). 
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13. 7 .2 SCENARIO RESULTS 

Results Modeling Dream in Paradise Government Scenario 

In this scenario the graph 'project-percentage-invested' 

shows that the Dutch Market is by far the most 

preferred choice for the investors. This is supported by 

the fact that in the graph 'project-percentage-invested' 

the Dutch market is the first market wherein the 

investors invest and also is the first market that is 

completely invested. The reason that the Dutch market 

100 
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project-percentage-invested 

lime 1750 

is attractive is that it makes much better offerings than PROJECT-PERCENTAGE-INVESTED 

the other two markets. 

This shows that a stable market with low risk has more 

value to an investor than a unstable market with a 

higher return on equity. The difference is so big in the 

advantage of the Dutch market that the Dutch market 

has a big financial advantage and can realize more 

projects for lower cost. The private sector has enough 

money and wants to invest their money under the right 

conditions. However, the Dutch economy has enough 

available resources and is not depending of the private 

sector. The Dutch market can realize the right supply of 

projects, such as a stable market, many experiences and a 

mature market with a professional client. As a result the 

investors all want to invest in this market and are willing 

to take some risk to win the bid. The graph 'project

investors' shows that the whole market offerings do not 

correspond for a large part to the demands of the 

investor because the orange line is dominant. 

This means that the market is medium matched with the 

demand of the investor and the investor has to do some 

concessions with his demands. This concession leads to 

lower project cost for the government and lower returns 

on investment for the investor. The graph 'number of 

investors' shows that this scenario cou ld lead to a very 

stable market if the Dutch market and surrounding 
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countries keep putting projects on the market. The graph NUMBER OF INVESTORS 

'satisfaction level' shows that the investors will be medium 

satisfied so a lot of investors will leave the market. 
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Nevertheless, there would still be enough investors to 

create a good PPP highway project until the Dutch and projecl-inwstors 

surrounding countries run out of projects. 27.5 

The cost for the project will be reduced because the 

government has to pay a very low return on equity to both 

the equity and debt-financers. The costs would be 

reduced because of the good collaborations and 

0 
0 

experience of the shareholders. This would be an optimal PROJECT-INVESTORS 

outcome for both investors and government. The 

investments per project are showed in the graph and 

visualization below. 
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13.8 WHAT CAN WE LEARN FROM THESE SCENARIOS 

13.8 1 NIGHTMARE GOVERNMENT SCENARIO 

We can conclude that this is the worst situation for both future parties and especially for the 

Dutch market. The Dutch should do everything to prevent this situation of happening. In this 

case the government has to lean money or has to cancel a lot of projects if the surrounding 

countries keep putting projects on the market. This scenario shows that it is very important to 

keep the triple A status because the investors add the most value on this attribute. But if it is 

not possible to keep this status the government has to strive to a better level of experience. 

Because this scenario isn't the case now the government should put projects on the market so 

that investors are getting more familiar with the market and get some more trust in the Dutch 

market. By binding the investors to the Dutch market the investors gain some trust in the 

market and would be more inclined to invest than when the investor isn't familiar with the 

market. But this statement is only validated the by an individual. To validate this statement, 

further research is necessary. Another possible solution to keep a flow of projects is growing is 

by introducing an infra funds. That is a fund in which the private investors can invest a lot of 

money for a long term. The investors will get a stable return on equity and the fund will be 

used to invest in Dutch projects. There is only one disadvantage; in return of the investments 

the infra fund will have some insurance that the projects will lbe executed for a certain term. 

This would take some political freedom away from the government, because the government 

can't cancel projects that are paid with capital from the infra fund. So the government has a 

choice between losing some freedom and a stable financing of projects. 

13.8.2 GOOD ECONOMIC STATE GOVERNMENT WITHOUT STRONG PRIVATE MARKET SCENARIO 

This is the scenario that fits the best with the currently situation. The Netherlands has 

momentary good ratings. There are only two differences with this scenario. In this scenario the 

Netherlands is independent from the investors while currently that's not the case, because 

there is an investment gap. Besides, the investor market is not so bad because currently every 

DBFMO project in the Netherlands gets enough investors. What we can learn from this scenario 

is that in case the competition from the other markets is good and the supply of projects is 

good to the investor the investors have a good market and will invest in all three markets. 

However, these projects are very expensive for the government through the high return of 

equity the investors receive for investing in the project. For this reason the governments of the 

different markets should tune to each other. The investors would in fact agree to invest with a 

lower return on equity when the return on equity for the whole market is lower. The second 

thing to learn is that the investor adds more value to a low risk profile than a higher return on 

equity, which is mentioned before. Thirdly, the collaboration between pension funds and the 

government by introducing inflation link availably fees could have a positive effect on reducing 

the cost. For this reason the government has to strive to this scenario by launching more pilot 

projects like the N33 and try to make it a success. 
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13.8.3 GOOD ECONOMIC STATE GOVERNMENT WITHOUT PRIVATE MARKET SCENARIO 

This scenario is not at desirable situation because the government is dependent on the 

investors. However, the investors have to invest their capital in infrastructure to keep a good 

correlation level for their portfolios. Because of the high completion in this market the investor 

is willing to lower its demands. This results in less expansive projects and a better competition 

between consortia. What we can learn from this scenario is that investors are willing to take 

some risk and low returns for a stable market. This is a realistic scenario and what the 

government can do to handle this scenario is to become a very mature market for the investors. 

That means that the government has to be a professional client and exactly has to know how 

far the other markets and private investors are willing to go. Optimization of this could lead to a 

balance in which the government and investor are both having benefits from this situation. 

However there is always the possibility that other markets have better investment possibilities 

who can offer better conditions that the market for highway projects. 

13.8.4 DREAM IN PARADISE GOVERNMENT SCENARIO 

This scenario is the most desirable situation. The investors are dependent, because in 

comparison to the other markets the Dutch market is the best market. For th is reason the 

investors are willing to make some concessions, which is in advantage to the government. To 

make this scenario possible the Dutch economy must rise . However, the Netherlands is 

dependent on the surrounding markets. For this reason it is also not very likely that the 

Netherlands can offer better conditions such as solvability than the surrounding countries. 

Therefor this scenario is very hard to establish but it something to pursue. What we can learn 

from this scenario is that pension funds should take the place of the debt financiers, because 

Basel iii ensures that the banks need to have more reserves and therefore the banks need 

capital that is available. This isn' t possible with an investment period of 20 years . Because the 

availability is inflation-linked the return on investment for the debt-financing is lower; the 

pension funds don't have to compensate the inflation risk. This is especially attractive for the 

Dutch pension funds because the retired are living in the Netherland and their pensions are 

directly indexed through the inflation-investment. In return of the low return on equity the 

pension funds want to invest a big amount of money in the project, otherwise the project 

becomes too expensive manage. 
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In figure 41 are the results of the four scenarios are presented. In this paragraph these results 

are analyzed and discussed with the purpose to find manners to manage these uncertainties for 

the benefit of the Dutch government. 

Good Economic 
state Goverment 

2. Good Economic 
state wTthout strong 

Good Market 

This scenario shows that this is a 
preferenced situation for the 
investor and medium for the 
government 
The combination of high return and 
low risk profile match verry good 
with the demands of the investor 

• 100 % Of the projects in the Dutch 
market gets invested. 

• Dutch market independent from 
other markets 
This market is viable for the investor 

• The project cost for the government 
are high but not as high as In the 
nightmare scenario 

4. Dream In 
Paradise 

Govem ement 

• Dutch Market is medium 
preferenced situation for the 
investors and good for the 
government 
The market is medium matched 
with the demand of the investor 
and the investor has to do some 
concessions with Investors 
demands. 
100 % of the projects in the Dutch 
markets get invested 
Dutch market is independent from 
other markets 
This market is viable for the investor 
The project cost for the government 
are the lowest of all scenarios 

Bad 
Investor Market 

"tilllllllllllllllllllllllllllllllllllllllllllllllll~ Good Investor 
'II market 

f . Nightmare 
Govemement 

• Not a preference situation for the 
investor or the Government 

• The combination of a bad supply of 
projects doesn't fit with the 
demands of the investor 

• 20 % of the Dutch project can be 
realized.government 

• Is dependent from other markets 

• The investor chooses for low risk 
and a stable solvability in 
combination with low returns on 
equity instead of higher returns 

• This market is not viable for the 
investor 

• The total project cost for the 
government are the highest of all 
scenario's 

3 Good Market 
Without Good 

economic state 
This result shows that this scenario 
isn't a preference situation for the 
investor and medium for the 
government 
The market is medium matched 
with the demand of the investor 
and the investor has to do some 
concessions with Investors 
demands. 
100 % Of the projects in the Dutch 
market gets invested. 
The Dutch market is dependent 
from other markets 
The market is viable for the investor 
The total project cost for the 
government are lower than the 
good economic state without strong 
market 

Bad Economic 
state Goverment 

FIGURE 41 OVERVIEUW SCENARIO RESULTS 
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CHAPTER 14 CONCLUSION AND DISCUSSION 

In this chapter the results and conclusion of this thesis will be presented. The conclusion is 

divided in two parts . One part focuses on answering the research (sub) questions based on the 

findings of the literature study and field research. The second part focuses on the 

consequences of the conclusion for the behaviour of private equity investors in the market of 

infrastructural highway financing and the contribution to closing the gap. 

14.1 ANSWER RESEARCH QUESTION 

In chapter 4 the research question and sub questions are presented. To answer the main 

question three main steps can be distinguished. First the most important investment attributes 

are analysed by interviews with experts. Next the influence of these attributes is calculated and 

these results are used in the Agent Based simulation to modulate the private equity investors 

behaviour. Four different scenarios are developed and analysed: 

• Nightmare Government Scenario, when the uncertainty of polit ics, economic 

uncertainties and a lack of financial resources are present in the private investor market; 

• Good Economic State Government Without strong Private Market Scenario; this scenario 

implies the combination of good economic and political state and enough available 

financial resources to invest in all highways project 

• Good Economic State Government Without Private Market Scenario, when the situation 

of bad competition for the projects is present, combined with bad ratings; 

Dream in paradise Government, this scenario can be described from the perspective of 

political, economic uncertainties and competition, assets uncertainties. 

The main research question is formulated as follows: 

Can the government create a stable private financing market by anticipating on the behaviour 

of private equity investors, and therefore contribute to closing the gap? 

The answer of the main research question is yes the government can by anticipating on the 

behavior of private equity investors create a stable market, and there for can contribute by 

closing the gap. This answer is based on the outcome of the conjoint and agent-based 

approach. First the behavior of an private equity investors changes when the government put 

different DBFMO projects with different attributes on the market. Because the government has 

the possibilities to changes these attributes, the government can influence the investment 

behavior of an private investor. Second, to create a stable market a concession between the 

government and private investor has to be established. To reach this concession, it is important 

to determine on which attributes investors base their decision on to invest in a project and in 

which situations this decision changes. The outcome from the conjoint-analysis shows that for 

the national investors the Solvency of the client (37 %) is the most important second Risk (25 
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%) third return on equity (18 %) fourth experience shareholders (11 %) and fifth Size 

investment (9 %). For the international the most important is return one equity (28%) second 

Risk (27 %) third solvency (17 %) fourth Size investment (16 %) and fifth experience 

shareholders (12 %). 

Therefor Private equity investors are interested in the Dutch infrastructure highway 

investments. The stable economic situation and reliability are applicable for the Dutch market 

and important from the investor's perspective. Availability fee is in comparison with toll a 

stable cash flow income for the private investor for the long term. These uncertainties provide 

a higher project price, because the private investors need to cover these risks. Therefor the 

investment opportunity with availability in combination with a return on equity of 8% -10%, low 

experience level and investment size between 15 and 25 million 80% of the investors is willing 

to invest. Therefor can be determined that the concession that is needed also is depend of the 

size of the market and the level of competition. The Dutch market need to be on the same 

level as surrounding countries because investors don't want to make concessions is there are 

better options. The government need to focus on the Dutch investors, for them the solvency is 

the most important, which will result in lower deals because less risks has to be cover. 

How the Dutch private equity investors need to attract, see the recommendations part. 
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14.2 ANSWER THE SUB QUESTIONS 

Besides the main question sub question are defined to contribute the answer on the main 

question. The sub question answers will be answer shortly in this paragraph. 

1 Which developments influence the demand for infrastructure projects (regarding 

demographic development, economic growth and care use) 

This research shows that the demand for infrastructure projects will increase and are 

depending on different factors such as the demographic development, economic growth and 

spatial development. The demographic development will increase in the Netherlands to 

approximately 1 million additional residents by 2030. The expectation is that this increase of 

population will mainly occur in the Randstad and surrounding cities. This in combination with 

the demographic shift of population moving from villages to cities, more commonly known as 

the phenomenon shrink, leads to a higher capacity rate on the road network in the urban area 

and its surrounding. On the other hand shrink does not lead to less car use in the countryside, 

because the shrink in population is compensated with a higher travel rate per person. The 

second factor is economic growth in the Netherlands. This growth is largely depending on the 

international development and, although the economic crisis had a large impact on the 

economic growth on the long term, the economic will grow, even in the worst case scenario. 

And in the case of the Netherlands economic growth leads to more mobility, because the 

Netherlands is main port for import and export of Europe. This means besides the increase in 

mobility in shipping and train transport also an increase in transportation of products by road. 

The third factor is spatial development that represents the changes in human behaviour such as 

cultural developments and family patterns that influence road mobility. The most important 

development is that the travelling distance to work is increasing, which results in more 

commuter traffic. These factors result in an increase of 43 percentage more care use caused 

by demographic developments, 13 percentage increase in freight transport by economic 

growth and an increase of the commuter traffic distance in more than 20 years from 

approximately 12 kilometers to 17 kilometers one way by spatial development. The 

consequences of this increase in mobility could lead to unintended negative effect on 

congestion, population and road casualties if the road network stays on the same level. Only 

the cost for congestions between 2000 and 2010 were estimated at 2.8 to 3.7 billion Euros. 

Approximately 50% of these congestion costs are paid by private companies like the transport 

sector. The remaining congestion costs will go directly to the consumer by delays in commuting 

traffic. These consequences are preventable if there are enough investments in the Dutch Road 

Network and new projects will be realised. 

Analysing the behaviour of private infrastructure investors, T.J.M Woestenburg D.G.H. Schoenmakers 125 



2 How is infrastructure organised and financed in the Netherlands? 

Fort the Dutch market the national government summarize national infrastructure project in 

the "Meerjarenplanning lnfrastructuur en Milieu" (MIRT). In this planning the projects and 

budgets till 2020 are determined and ranked of priority. To determine how projects could be 

tendered the possible benefits of aspects in terms of costs, risks and financing will be analysed 

with the Public-private Comparator (PPC) and the Public Sector Comparator (PSC). 

Infrastructure projects can be budget ore user-financed. In the vast majority of cases, the road 

infrastructure is funded by the general public. However between 2012-2016 there will be a 

financial shortage of € 1.4 billion of the Dutch high way network budget which is 25% of total 

(Bouw, 2012). In a number of countries the primary road network at least may be financed by 

user charges levied by the public or private operators, in the form of a toll based on mileage 

(monetary unit per kilometer) or a time period depending on the respective toll sticker or 

vignette (monetary unit per unit over time) (Barbare Weber, 2010). In Canada, France and 

Australia the use of toll roads provides time saving and less fuel consumption. And these toll 

roads are long distance roads with a few exits. In the Netherlands th is situation is different and 

not applicable to apply these financing method. The budget financed method availability fee 

which is financed of fuel and car tax is the best solution. The government pays the consortium 

during this period a availability fee. The client pays for a service and not so as in traditional 

contracts for a product: a road that is delivered. This fee covers within the consortium the 

provision of funding payments to related parties and financiers, and the costs of management 

and maintenance 

As mentioned before there is a real difference between the necessary and available financial 

resources. Between 2012-2016 there will be a financial shortage of € 1.4 billion of t he Dutch 

high way network budget, which is 25% of total (Bouw, 2012). Investing in infrastructure 

remains necessary for the attractiveness of the Dutch business climate, and thereby 

strengthens the Dutch spatial-economic structure 

1. What are the five most important decision criteria for investors to invest in the Dutch 

highway projects? (Regarding size, yield, experience partners, solvency client and risk) 

Analysing the behaviour of private infrastructure investors, T.J.M Woestenburg D.G.H. Schoen makers 126 



3 What are the five most important decision criteria for investors to invest in the Dutch 

highway project? (Regarding size, yield, experience partners, solvency client and risk) 

The behaviour of private equity investors in the field of infrastructure projects is depending on 

choices. Choices will be made based on decision making criteria. To steps are taken to find 

witch criteria are the most important one. First during a literature research in scientific articles, 

second by means of interviews with experts in the field. In total 8 different companies are 

visited in the period of 15 March 2012 till 15 April 2012 to validate the most important 5 

criteria. Al these companies are active in the field of private equity investments in 

infrastructure highway projects. 

Criteria Description 
--

Return on investment Investment Income as a percentage of the invested 

amount over the duration of the project, in this case 
25 years. 

Solvability of the Client The state of a company being able to service its debt 
and meet its other obligations, especially in the long-
term. Solvency is a necessary condit ion for a business 
to operate. If a company is unable to meet its 
obligation, it is said to be insolvent and must undergo 
bankruptcy in order to either liquidate or restructure 

Risks The risks of the project are presented in different 
organ izations. The organization determined how 
many risks the investor take during the project. 

Investment Size the size of investment, the tota l investment you make 
in the equity of t he SPV 

Partners Experience The experience of the partners in PPP road projects 

Interest of the investor is to realise profit so return on equity, a percentage of the invested 

amount, is important. The level of return is depending on aspects like size, time and risks. 

Equity investors need to spend many time in analysing the (project) risks, and (financial) 

agreements between each stakeholder. If the investment size is limited, the investor needs to 

spend too much time in the project in comparison with the possible financial return. A 

minimum around of investment is important and requires. Solvability of the client is the 

second important aspect. Investors want certainty in the financial cash flow. The level of 

ranking presents the financial situation of the company and the chance to accomplish future 

agreements. Investors want to be sure that agreements will comply and investments will 

return. Also risk is important from the investors view. Risk is related to uncertainties; investors 

want to reduce these aspects. Uncertainties during the construction could lead to delays in the 

project planning and delays could lead to less return. The payment construction also influences 

the risk ratio. Uncertainties in the number of cars influence the possible income while for 

availability fee these aspects are not important. At least the experience of the partners is 

important. Because the process of PPP and more specified DBFMO contract is very complex 

experience in this field could be results in a better process. Investors want to avoid delays 

because the lack of experience, so experience is desirable. 
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4 Which criteria can influence the investment behavior of the private equity investor in 

road projects in the world market? 

Return on equity. In this research a high percentage of equity return has a positive influence 

on the investment decision making process. From the international respondents view a high 

return has a higher positive influence, a low return a more negative in comparison with the 

national respondents. National respondents have the same opinion as the international 

respondent but they determine the influence with a lower value. The respondents have also 

interest is a higher return but if the respondents are asked to make their investment decision, 

other criteria will be also important. 

Investment size. Overall this attribute has a relative limited influence in the decision making 

process. One interesting preference result is t he influence of the investment size attribute level 

below 15 min Euros. For the international respondents this level will have a relative high 

negative influence on their investment decision. The national respondents are more satisfied 

with a smaller investment amount. Most of the data is not significant but in the ranking results 

there is an exception. The attribute level of an investment size between 15 and 25 min euro has 

a positive influence, which explains the expectation that national respondents invest with a 

smaller investment budget. 

Solvency of the client. The attribute solvency can be regarded as the most important attribute 

in the process of investment decision making. The national and international respondents 

prefer a high AAA status of client solvency . That makes sense because a high solvency means 

that the chance of payment default of the client is limited. Investors attach great importance to 

payments certainty. A low solvency level will have a high negative influence and they will prefer 

another investment profile. Interesting of the preference and investing results is t he difference 

in the level value. International respondents prefer a high solvency of the client, however if 

they need to take the investment decision a high client solvency is less important. The attribute 

level value is much smaller than in the preference situation. 

Risk. For equity investors a high risks could have influence on the investment return. 

Uncertainties about the quality, planning or payments during the project process are not 

desirable. Both respondents groups prefer a low project risk , which has a posit ive influence. 

Also in the ranking and investing data present the same results. In this research the risks are 

connected with the cash flow. With high risk the cash flow is depending on toll and the SPV 

takes a share of the risks during the construction and maintenance period. A low risk income 

consists of an availability fee and all construction and maintenance risk are contractually passed 

to the contractor. For the toll construction the income is depending on the number of ca rs and 

this number is uncertain for the future. Traffic analysis could calculate the exceptions however 

there remains a degree of uncertainty. For availability free these uncertainties are limited, so 

the private equity investor prefers these kind of cash flow payments. 
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5 What is the behavior of the private equity investor under different scenarios? 

What we can conclude from the different scenarios is that investors react differently in 

different scenarios. Below is a brief description of how the investor behaviour changed in 

different scenarios. What the most important observation is that the investor reacts adaptive 

on the market. If the market on a global scale is bad the investor is willing to set down its 

demands. However, if the market conditions somewhere better to invest t he investor will 

invest in it previously. If the last situation is the case, the government is dependent on the 

other markets that provide better conditions and dependent of the available financial 

resources of the private investors. But if the global market would offer the same conditions to 

the investor that aren't below the standard the investor would divide their investments. 

What we can learn is that the attractiveness for investors to invest is not only depending on the 

attributes of the investor but also on the surrounding markets. The agent-based model has the 

potential to find the alignment based on the attributes as the other markets. In the current 

situation this would mean that by offering a triple A status in combinat ion wit h the low risk 

profile by paying on the basis of an availability fee leads to a very strong position for the 

government. Based on this combination only 20% to 60% of investors would invest in projects. 

Based on these findings the conclusion could be drawn that financial uncertainty on the world 

market puts the Dutch PPP market in a better position. 

Nightmare Government scenario: . The Behaviour in this scenario is that the investor is 

prepared to lower his demands. Because the entire market for PPP projects is poor and they 

still want to invest. But many investors would leave the market because many individual 

investors do not match their individual needs. As a result, in this situation, the market will never 

be in a good balance and both government and private investors do not benefit in this situation 

Model of Good economic state without strong private market scenario: The Investor is very 

satisfied with the market because both the Dutch as the surrounding count ries have a good 

investment profile from a private investor perspective. The investor would first invest in t he 

Dutch market and would be very satisfied because the investors does not have to take many 

concessions in the bidding process, there is no strong competition. This would leads to more 

expensive projects 

Strong Private Market without Good economic State Government: The behavior shows that 

this isn't a preference situations for the investor. The reason for this is that the Dutch market 

has bad ratings in comparison to the surrounding countries for this reason the Dutch market is 

coming on the second place. This means that the Dutch market is always depending of the 

surrounding markets. If the flow of projects is growing the investor would have a preference to 

invest in these projects. However because of the big amount of financial resources by the 

private sector the Dutch project should be realized because the offering in projects is still 

attractive for a long-time investment investor. 
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Dream in Paradise Government: The behavior of the investor shows that the Dutch Market is 

by far the most prefaced choice for the investors. This supported by the fact that the Dutch 

market is the first market where in the investors invest. The reason for this is that the Dutch 

market is attractive in comparison with the other markets and offers much better offerings 

than other two markets. This shows that a stable market with low risk has more value to an 

investor than a unstable market with a higher return on equity. Because offerings of the market 

are so big in the advantage of the Dutch market, the Dutch market has a great financial 

advantage and can realize more projects for lower cost. 

14.3 RECOMMENDATIONS 

This section is a recommendation to the government on the basis of the conclusion and 

findings. The recommendations describe which adjustments the government should do to their 

policy in the future DBFMO market to make the market more attractive to both national and 

international investors. 

• Manage the possible uncertainty of a lack of competition through the limited financial 

resources available by the private sector. The government could lower the debt 

financing percentage that is necessary for a consortium to be able to do a bid on the 

project. This would make it possible that the bid is no longer entirely dependent on the 

amount of financial resources and with a less financial bidding the consortium can still 

participate. This leads to a more strong competition between consortia. 

• The size of the equity investments have to be between 15 and 25 million because this 

contributes to a positive effect on the project appeal of both national and international 

private equity investors and therefor on the decision of the investor. To realize this the 

smaller projects could be combined 

• The milestone payment: This is a payment that the consortium receives after the 

construction of the project is completed. This requirement has to be abolished because 

the private investors want continuity in their investments and no short return on 

investments. Besides that, this measure is less attractive for private equity investors and 

it is also more expensive for the government. 

• The government should continue with low risk investment in combination with 

availability fee because this has a positive effect on the decision criteria and can 

contribute to a low risk profile. This low risk profile contributes to a more positive 

project appeal for both national and international investors and therefore leads to more 

private equity investors. 

• The government should put more DBFMO projects on the market, therefor the 

government should abandon the 20 percentage rule of putting only 20 percentage of 

the total projects that has to be realised as an DBFMO contract on the market and scale 

it up to closing the gap 
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• The government should make the availability fee index-linked for pension funds. This 

way the pension funds has more certainty over their investment and in return the 

pension funds are financing the debt financing part for a lower return on equity than the 

banks. But to attract these pension funds a continue flow of large amount of debt is 

necessary. Therefor more DBFMO projects have to be put on the market. 

• The government should give the possibility for creating a private fund that gives the 

opportunity to companies and institutional investors or even particular investors to 

buy obligations in a project for a period of 10 years, instead of bringing the money to 

the bank. In return they could receive a return on equity. 

• By new greenfield highways the surrounding new developed areas that benefit from the 

highway have to pay a land tax on top of the land price. This provides additional revenue 

that should be collected by the government to keep a low risk profile for the private 

investors. 

• The government should make the characteristics of the market more uniform with 

surrounding countries, so that the investor does not need specific market knowledge of 

the countries to invest in a project . This measure should be taken if the government 

doesn't want to increase their DBFMO projects, but still wants a strong competition of 

investors in the market of DBFMO. 
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CHAPTER 15 DISCUSSION 

15.1 DISCUSSION ON THE RESEARCH 

During the research on the behavior of private equity investors in the world market by making 
use of an extensive form of conjoint analysis in combination with an agent based approach. 
The outcome of the model of the agent-based model is valuated with an expert in the field of 
equity investor. Underneath the limitations of the research and developed agent model are 
shown: 

• This research is based on the five most important equity attributes for investors. Maybe 

other attributes that have less limited influence could have an influence on the behavior 

of the private equity investor if these criteria were summed up. 

• The research is focused on the private equity investor, the research can be better 
signified when more respondents of both national and international had contributed to 
this research. Because in this research the individual investors could have influence on 
the results. 

• The levels of the attributes are based on the experts, in order to analyze the behavior 

even better the levels could be refined . 

• The agent based model is currently based on the decision criteria of the investors, the 

market position and available financial recourses. But to give even a more realistic 

representation of the behavior and interactions, also the agents contractor and debt 

financiers may be included. They can contribute to better analyzing the behavior of the 

market. 

• The decision of the private investor is mostly context driven. Therefor a different 

context could lead to different behavior of the equity investor. Such as the time period, 

percentage equity financing, kind of development and organization 

• The conclusion of the revenue models is based on case studies. But it is possible that 

there are cases wherein these revenue models perform even better or worse. 
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15.2 SUGGESTIONS FOR FURTHER RESEARCH 

In the previous paragraph, the limitations of the research are discussed. The two most 

makeable limitations are that not all criteria that have influence on the investor can be 

analyzed because this becomes too complex for the respondent. Second, in the agent-based 

model the agents behave on the preference national respondents that don't represent the total 

market. Of these two limitations, suggestions for further research can be defined. 

• The research is focused on the private equity investor, the research can be more 

quantified when more respondents can be appointed. 

• This research mainly focuses on the equity investors, however the behavior of debt 

financing is also very important to realize more private investments in highway projects. 

Therefore it is necessary to know what debt financiers find important. This research can 

be used to approach this behavior. 

• This research is based on the five most important criteria of a private equity investor. 

But perhaps there are criteria that have limited influence on behavior but the sum of 

these criteria could have positive effect on the private equity investor and therefore 

make the market more attractive for private equity investors. 

• This research focuses on the involvement of private investors in Dutch highway projects. 

The main focus is on parties who are investing in the equity part of infrastructure 

project, so call Special Purpose Vehicle (SPV). These parties could be pension funds, 

investments funds or other companies. Therefor this research can also be executed for 

different markets such as for example shipping, schools and prisons 

• This research focuses on the behavior of private equity investor, but for the bidding 

process more parties are important such the contractor and the debt financier. Therefor 

it would be an enrichment for the research to study the overall behavior of these parties 

and analyze this behavior in the agent based model by doing the same research on the 

debt financiers and the contractors. Or even by using Hub client in Netlogo, this 

function makes it possible that each agent can be controlled by a party. which gives a 

more realistic representation of the market of DBFMO. 
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APPENDIX 

APPENDIX 1 HIGHWAY REVENUE MODELS 

LAND TAX 

The land tax has characteristics of a general property tax that imposes a uniform rate on both 

land and improvements to land. Th is similarity to the traditional property tax may make this 

suggestion appear to be nothing more than a rehashing of the property tax. However as 

whereas the emphasis on the differences in the tax rates on land improvement s may seem 

subtle, the policy consequences can be dramatic. The most notable benefits of a land tax are it s 

contributions to efficient land use. Because of the efficiency implications, it is a tax with strong 

theoret ical support, and the list of Nobel Prize-winning economists who endorse the land tax 

impressive (Cohen & Couglin, 2005). There are also two notable disadvantages associated with 

a land tax. The first challenge associated with this proposal is obvious: Any suggestion to 

consider a tax that is even loosely associated with the property tax will not arrive with political 

traction. Serous political challenges confront the property tax, and there is every reason to 

expect similar levels of hostility towards a tax imposed on land. Overcoming this political 

dilemma is neither easy nor straightforward an additional subcomponent of this political 

challenge is the popular belief that property tax is regressive and, therefore, that a land tax 

must also be regressive. However, as economic theory has developed over the past several 

decades, it is increasingly clear that this is a serious mis perception. Almost no economist belives 

that this tax is regressive. Bluntly put, political twists and turns are not our expert ise, so these 

issues are not addressed in this article. 

Case 
Utah has a serious problem with respect to growing needs for additional t ransportation 

funding. There exists a variety of methods to fund transportation infrastructure in Utah. Almost 

all the potentia l revenue alternatives will encounter serious political challenges. Of course, such 

a suggested approach will also encounter substantial political challenges. In some ways this 

approach faces an even more difficult challenge because it is largely unknown to taxpayers and 

policymakers. The author states that the advantages of using a non-distorting tax should be 

seriously considered. Because there does exist a link between the transportation infrastructure 

an land value. Travel time and access are important in determining what a person is willing to 

pay for a parcel of land. Given this relationship, the land tax has the attributes of a benefit t ax, 

and imposing a land tax creates a transparent link between expenditures and taxes, clearly a 

positive attribute of a tax system. (Chapman, Gary, Facer, & Walters, 2008) 

Conclusion 

In order to apply this tax in the Netherlands the disadvantages that are mentioned by the 

authors of the article Alternative Financing Models for Transportation can be expected. This is 

partly because of the poor real estate market and the expectation for the year 2012 aren' t 
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much better. The cost of this tax is depending on the implementing cost of a land tax and the 

administrative cost. Because property tax administration requires a frequent appraisal of the 

market value of a taxable parcel. The revenue is depending of the increase of value of the 

property. 

This land tax is comparable to value capturing this is when financial resources are involved with 

the financing of a project that benefit direct or indirect of the functionality of the project . 

(Huisman, 2006). 

SOLAR PANELS 

The photovoltaic system is a promising technique for the production of durable energy. Barriers 

are mainly in finding suitable sites and the costs the solar panels. Thanks to the favorable EPR 

subsidy it was possible to place quite a few solar panels placed on roofs. This subsidy is 

abolished and therefore the sales to the private sector are greatly reduced. Therefore the 

purchase price is too high and thus become the payback period longer than the technical life of 

30 years of a solar panel (Weijers & Groot, 2007). 

FIGUUR 1 SOLAR PANELS INTEGRATED IN NOISE BARRIERS (WEIJERS & GROOT, 2007) 

Large-scale power generation around the Dutch traffic will almost certainly connect ed PV 

systems integrated in noise barriers. This is considered as one of the potentially most economic 

applications of a solar grid connected system. The benefits are a large capacity (more than 

lOOKWp), no more space or visual pollution, and the possibility that standardization of 

technique and construction reduces the costs. See figure 36for possible applications (Weijers & 

Groot, 2007): 

The potential energy exploitation of a PV system next to a highway is determined by the 

available surface and the orientation of the and the angle of the solar panels even as the 
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incoming solar radiation and the effect of any existing shade spot. A solar panel that is oriented 

tot the south at an angle of 30 degrees is the most optimal position to generate energy. 

Case 

Commissioned by Rijkswaterstaat solar panels are integrated in noise barrier and placed along 

the Dutch highway A27. The solar screen together has a length of SSO m containing a grid

connected system of SS k Wp. The solar panels are placed on top of the screen, so that they 

also contribute to noise reduction. A total of 1,116 solar panels are placed (Weijers & Groot, 

2007). The total production is around 119 GJ (33,000 kWh) per year. The total cost of 

acquisition and construction amounted to € 1.100.000,-. The results shows that 2S,l MWH is 

produced in one year with a system efficiency of 8,2 % and was 92 % of the time operational 

Conclusion 

Solar panels are a good manner to generate energy but the revenues of these solar panels are 

very low. Even when the price of electricity rises with 100 % and the efficiency ra ises with 100% 

the return of invest are too low to make it attractive for investors. 

The energy generation of the PV solar panel of 9S Wp/m2 generate 0.27 GJ/m2 per year. The 

annual energy generation of a solar panel is next to a 1 Km highway (height 2 meter) is set on 

S40 GJ (Weijers & Groot, 2007). This only applies to solar panels that are precisely aimed at the 

south . 

At an annual production of S40 GJ next to a km highway and a lifetime of 30 years the cost per 

GJ are between SO to 80 Euro. Other electricity generate methods pay €23,- per GJ (Lensink & 

Faasen, 2012). In comparison with other electricity sources this amount is too high and not 

attractive. 
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WIND TURBINES 

The energy production of wind turbines in the Netherlands since 2001 is tripled in 2006 to 

1500mW. At the end of 2006 wind turbines generate enough energy for about 600,000 

households. (Weijers & Groot, 2007) Anno 2011 a standard wind turbine has a power of 6 MW. 

Standard wind turbines consist out of two or four blades, with a diameter of 40 m and a mast 

height of 50m and can supply 500-700 KW with an optimal wind speed. A lager wind turbine 

with a rotor-diameter of 90 m and a mast height of 100 m has a capacity of 3MW an can 

produce 6.6 million kWh/year. (Klooster & Bilt, 2009)These wind turbines must have a minimal 

distance from each other to provide an optimal wind capacity. The directions for the minimal 

distance are four times de diameter of the rotor blade. That means that 2,5 windmill with a 

capacity of 3M can be placed in one kilometre. 

The potential capacity over a distance of one kilometre is estimated on annual energy 

production of 16, 5 million kWh/year. The energy research centre has an advised price of the 

energy price+ SOE of 0,082 euro / kWh for wind energy (Lensink & Faasen, 2012). The annual 

revenue generated from wind energy over a distance is of one kilometre is 1.343.000 Euro. The 

table below is based on the ratios of the report of Pondera (Klooster & Bilt, 2009). These ratios 

are used to determine the cost and befits of placing wind turbines over a distance of 1 

kilometre over a period of 15 years with a capacity of 7,5 MW. 

Cost Ratios Euro I year 

Investing budget 1.430/ KW 715.000 

Maintenance 14/Kw/year 105.000 

Network costs 11/Kw/year 82.500 

Ground cost 15.000 MW 112.500 

Property tax I OBZ) 9300/ year 9.300 

Other costs 50.000 

Balance cost 1.074.300 

Electricity sales 0,082 Euro/kWh 1.343.000 

Benefits 268.700 

Conclusion 

If we look at the return of investment it is very interesting to implement wind turbines in a road 

project. However the return of invest is high it is not even close to the cost of the highway. 

Beside there are some uncertainties such as price for electrify the SOE+ Subsidy and the annual 

wind capacity. These factors are hard to determine over a period of 20 years for an investor and 

makes the construction of the project more complex. Because of these reason the main 

question is if an investor able to take more risk for a higher return on investment. The main 

barrier for implementing wind turbines is that it a large objects and do not fall within the 

requirements of the spatial planning. 
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ENERGY FROM ASPHALT 

In Energy form asphalt with the use of cold and heat storage, water flows through the road 

surface that is heated by the environment in summer or cool in the winter .. The heated or 

cooled water is then passed to one or more heat exchanger to transfer it on the groundwater 

which is used for heat cold storage in the soil. This transfer takes place without direct contact 

with the groundwater. This heat or cold in the ground can be pumped out by nearby buildings 

to heat or cool the building with the use of a heat exchanger. The use of this system has an 

additional advantage in the winter the road remains free of ice and snow, and in the summer 

the road is cooled, so that wear an spore formation is avoided. Approximately 20% of the 

energy used for heating and cooling of the surface, the remaining 80% is available for the 

buildings. (Arcadis, 2009) 

Winterbedrijf Zome rbedrij f 

ll 

--- -- --
FIGUUR 2 ENERGY FROM ASPHALT (BRON ROADENERGYSTYSTEMS.NL) 

Case 

In the Case Hillegeom in 2006, cold and heat storage was applied. A road collector of 4.5 km 

long and 6 meters wide was implemented in the asphalt of the road. The total investment is 4 

million. This represents a maximum yield of approximately from 162,000 to 253,000 €I year, 

depending on the energy price. So in the worst case the payback period is 25 year and in the 

most positive the payback period is case 16 year. (DWA, 2006) 

Conclusion 

The payback period of energy from asphalt, according to the literature comes down to about 

10 years. However, these can vary, for example by different assumptions on the sale of heat 

and cold, fluctuations in the price of natural gas, availability of grants and the quantification of 

benefits in respect of maintenance and safety. The exact investments mainly depend on the 

scale of the project and the type customer. An analysis of a project in Hillegom from the year 

2006 indicates a more investment of € 4.6 million for a section of 4.5 kilometer long and 6 

meters wide. For a leaner version of 1.0 kilometer long, the investment amounts to more 
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€ 1.0 million. The investment should include the somewhat equally in the asphalt collect ors 

(30%), the energy storage I sources (28%) and the heat pumps (20%). In addition, relat es to the 

investment the underground pipe work (6%) and contingencies / engineering (17%). 

The benefits of the project relate to some extent especially the sale of heat and cold. In 

addition, the project can be a financial incentive through grants. This concerns in particular the 

Energy Investment Allowance (EIA). (Arcadis, 2009) 
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HOTWAYS 

Hot ways is standing for High Occupancy Toll lanes are defined as, "specialized lanes open to 

both qualifying high-occupancy vehicles (carpools and transit and paying customers (typically 

solo drivers) (Poole & Orski, 2004). In this system the driver is offered an alternative road that 

facilities a superior level of service and offering time savings compared to the fee facilities. The 

efficiency of this concept was studied in 2002 by a researcher at the institute of Transportation 

Studies at the University of California named Joy Dahlgren. 

Case 

The SR-Express Lanes in California is similar to the HOT lanes. Since there is are a variety of 

factors that affect the planning, performance and revenue generation of the facility. These 

Express lanes were added to the existing road because of the increase in road capacity that led 

to a delay of 30 minutes in the peak hours and the lack of financing. The opening of the Express 

lanes has reduced travel time for all lanes for more than SO percent. (Poole & Orski, 2004) 

Because of the lack of financing there was a public and political motivation to seek forms of 

alternative financing. Not surprisingly, the toll-paying customers use the Express Lanes most 

during peak hours, and the average time saving was during that time 12 minutes. 

HOT lanes provide an opportunity for greater investment in public transit by being a source of 

increased revenue which may be used for transit expansions. The revenue of a HOT lane is 

depending on the land and construction cost of the additional highway lane with the needed 

traffic management system. The revenue is depending on the demand if the demand raises the 

price per vehicle raises. To implant these lanes five factors are crucial: (i) a large proportion of 

high incomes. The high incomes allow them to pay the tolls necessary to save minutes from 

there commute. (ii) Very high congestion Level before implementation (iii) Political will and 

support drivers for the SR-91 were the lack of public funding. (iv) Space to build new lanes, 

otherwise the construction cost a too high to make this financial attractive (v) Electronic toll 

system, to maximize the efficiency and facility. (Weinstein & Sciara, 2006). 

Conclusion 

The Netherlands is an democratic country and the Hot lanes could lead to some political 

resistance. The argument is that low income drivers may not have equal access to jobs, social 

services, and other essential activities if travel on an HOT corridor required. They still have the 

option of using the free general purpose lanes, but the cost (in terms of travel time) may be 

unevenly distributed to favor the wealthy (Weinstein & Sciara, 2006). However, Poole and Orski 

point out that there are positive spinoff benefits for everyone, including those who choose not 

to pay the tolls. By diverting vehicles off general purpose lanes, those who choose to avoid 

paying still benefit from less vehicles within their lanes. And in 2001 In 2001, a survey was 

conducted in San Diego for both HOT Lane users and nonusers, and the results found that 

"support is across all income groups, with the lowest income group expressing stronger support 

that highest (80 % Vs. 70 %) 
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Toll roads 

In a number of countries the primary road network at least may be financed by user charges 

levied by the public or private operators in the form of a toll based on mileage (monetary unit 

per kilometre) or a time period depending on the respective toll sticker or vignette (monetary 

unit per kilometre). These funds are either earmarked directly or allocated to infrastructure 

finance in this sector via the public budget (Barbare Weber, 2010). 

Case 

In Practise, only mileage-based tolls are used. However, collection of such toll requires a 

significantly higher level of technical expertise and expense. A number of technical solutions 

exist to this end. The simplest and most widespread collection at toll plazas. Electronic toll 

collection system that do not break up the flow of traffic are also growing in popularity, the 

reduce the space and, in particular, staffing requirements at toll plazas The most modern and 

efficient system in the world at present is probably that used collect tolls for heavy good 

vehicles on the 12 000-kilometre German motorway network, which currently generates 

revenue of around € 3 billion p.a. This system was developed, realised and (project) financed 

and is now operated under the terms of a 12-year PPP project. It is satellite-based, meaning 

that the need for toll plazas is eliminated altogether; however, registration is required prior to 

initial use. This system could theoretically also be used to collect tolls on the secondary road 

network, although this is not technically feasible at present (Barbare Weber, 2010). 

Conclusion 

The revenues of a toll way are determined by the supply and demand to an insufficient extend. 

Direct competition of an alternative road can have a big impact for the revenue. Therefor the 

possible alternatives roads, volume, price and time saving for the users are the most important 

factors that influence the revenue of a toll way. The cost are depending of the system a toll 

sticker is very cheap possibility, Electronic toll is efficient but expensive if every vehicle needs a 

device that collect toll. A cheaper alternative is to collect toll with a mobile application in 

combination with license plate recognition . This innovation named Ptoll is still in the 

development phase, however in the future this development can reduce the implementations 

cost significantly. For the Netherlands toll roads are not applicable, because the road network 

is not suitable for this. There are too many alternative roads to reach your destination. 
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FUEL AND VEHICLE OWNERSHIP 

The income of the national government consist of many tax measurements. Fuel and vehicle 

tax are two important tax rules which are related to infrastructure financing. Fuels tax is an 

excise tax imposed above the sale price of fuel. For vehicle ownership tax each user pays one 

amount each year, depending on the car properties. The national income of vehicle ownership 

tax is about 5,7 billion Euro's each year, see appendix 6. The government present the 

distribution of the income in the "begroting. 

A new cash flow construction to pay infrastructure projects is by means of availability fee. The 

availability fee is one of the payment possibilities between a DBFMO contract . The client, in the 

Netherlands most of the time Rijkswaterstaat, pays the contract company for the availability of 

the road. The big difference between the traditional contract; the client pays for a service and 

not so as in traditional contracts for a product: a road that is delivered. 

Time--.+

Av•ll•blllty fH 

Time--.+

Tr•dltional contract 

FIGURE 3 AVAILABILITY PAYMENTS IN THE INFRASTRUCTURE MARKET 

The consortium (contractor) will receive penalty points if they do not adhere to its own quality 

or safety aspects, in excess of an agreed number of penalty points is a discount on the variable 

delivery fee. Another incentive is the lane reduction . With the unavailability of parts of the 

road, for example because of work, there will be a discount on the availability fee. The discount 

is higher as the traffic increase, for example maintenance activities carried out during the 

morning so there is more reduced than when working at night or on weekends. 

This (new) kind of payments stimulates the consortium companies to be creative. The 

consortium may avoid discounts to take maintenance activities into account during the design 

and construction phase of the road. Because the payments started after the availability of the 

road the consortium company want to increase the realization time, with is positive for the 

users. We 
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Case 

The contract, signed between the Provincial Executive of the Province of North-Brabant and the 

Poort van Den Bosch consortium, is for reconstruction of the existing four-lane main road into a 

state highway (the A59) between Rosmalen and Geffen 

The "Poort van Den Bosch" special purpose company consists of the Royal BAM Group, Boskalis 

and Fluor. ING and the Bank Nederlandse Gemeenten are financing the project. The contract is 

for 18-years: three years for design and construction and a 15-year maintenance period. The 

€218 million (about US$262 million) reconstruction (total project cost for the Province) started 

in August 2003, and the project team is working at almost all locations along its route to 

complete the construction activities by January, 2006 (BRON www.worldhighways.com) 

"s·H•rlogenboKh 
+-

..... ...., -
FIGUUR 4 A59 HAIWAY BETWEEN ROS MALEN AND GEFFEN 

Ge ff en 

Vinke I 

The contract payment system is based on availability so there will be a decreased payment in 

the event of lane closures or unavailability of the road. The Province required a fixed price 

contract providing value for money with a guaranteed level of maintained road and the least 

disruption to the travelling public. For the banks and investors, reliability in the partners was 

essential with predicted cash flow levels. 
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APPENDIX 2 ATTRIBUTE AND LEVELS 

Criteria Definition Level Definition 
--

Return on Investment Income as a percentage of the invested amount over 8% < RE< lO"Ai The levels are shown in percentages. The percentages 
investment the duration of the project, in this case 25 years. 

10% <RE< 12% 
are determined by Experts and give the return on the 
invested amount in the equity capital. 

12% <RE< 15% 

Solvability of the The state of a compa ny being able to service its debt and meet its AAA AAA: The highest grade assigned to a debt obligation 
Client other obligations, especially in the long-term. Solvency is a 

A+ 
by a rating agency. It indicates an unusually strong 

necessary condition for a business to operate. If a company is capaci ty to pay interest and repay principa l. Also 

unable to meet its obligation, it is said to be insolvent and must called triple A 
undergo bankruptcy in order to either liquidate or restructure A+: Obligations rated A are considered upper-medium 

B+ grade and are subject to low credit risk. 
B+: Obligations rated B are considered speculative and 
are subject to high credit risk 

Risks The risks of the project are presented in different organizations. High Risk High Risk: The cash flow is depending on toll and the 
The organization determined how many risks t he investor take SPV t akes a share of the risks during the construction 
during the project. and maintenance period . 

Medium Risk: revenue fund ing consists of an 
Medium Risk availability fee and the SPV t akes a share of t he risks 

during the construction and maintenance period . 
Low risk: income financing consists of an availability 

Low Risk fee and all construction and maintenance risk ·s are 
contractually passed to the contractor. 

Investment Size the size of investment, the total investment you make in t he IS< 15 min. The sca le of invest ment by private investors in eq uity, 
equity of the SPV. 

15 min. < IS <25 min. 
given in three levels. The investments are in millions I 
euro 

IS> 25 min. 

Partners Experience The experience of the partners in PPP road projects Many experience Many experiences: are 5 completed PPP road 
projects 

Low experience Low experience: are 2completed PPP road proj ects. 

None experience None experience: has no experience w ith PPP 

project . 



APPENDIX 3 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Ri sks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

INVESTMENT CHOICE PROFILES 

IO%<RE< 12% 12%<RE< 15% <8 %<RE< 100/o 

15mln<IS<25mln <15mln 15mln<IS<25mln 

AAA AAA B+ 
,_,,, ................................ ,_.,,_ --··-·-··-··-··~······-··-·······-····· .. ··-··-· ·-·--.. -· ... -.. -··-··-··· .. ·-··············-" ·-··-··-.. -·---.. --.. -··-······-·· 
............ !:'.1-~!1..!.~~··-··-······· ..... -................. 1.:'!~~-··-··-··-········· .. ··· ....................... ~!.~.~ ........................ ·-·-··-··-··-.................... _ ..... . 

Low Many None 

12%< RE<l5% 

< 15mln 

B+ 

Low 

Low 

IO%<RE< 12% 

IS >25mln. 

A+ 
High 

Low 

12%<RE< 15% 

IS >25mln. 

AAA 
Low 

None 

8%< RE< 10% 

IS> 25 min. 

AAA 
Low 

None 

<8%<RE< 100/o 

15mln<JS<25mln 

A+ 
Low 

Many 

12% < RE< 15% -
IS >25mln. 

A+ 

High 

Low 

<8%<RE< 10 

15mn <IS <25 min 

AAA 
Medium 

Low 

12%<RE<l5% 

< 15mln 

A+ 

Medium 

None 

10%<RE< 12% 

< 15mln 

B+ - ----+----
Low ·-··-··-······-·· ................ _ .. , ....... _ 
Low 

12%<RE< 15% -
JS >25mln. 

B+ 

Low 

Many 

100/o<RE< 12% 

JS >25mln. 

AAA 
Low 

None 

100;., <RE< 12% 

IS >25mln. - ---
B+ 

Medium 

Many 



Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

l0%<RE<12% < 8%<RE<IO 8%<RE< 10% ·-·· .. ····---.. ····-···-···········-··· .. ···· ············--................................................ .......................................................................................................... . 
15mln<IS <25 IS>25mln. IS> 25mln. 

A+ A+ B+ 

High ---------1------'"----Low Medium 
·"----------~-------Many Lo w Many 

12%<RE< 15°/o l0%<RE<l2% 10% <RE<l2% ---- ·---- -· 
15 min< IS <25 < 15 min < 15 min 

A+ AAA A+ - ---· 
Low Hi~--- Medium -----

None 

12%<RE< 15% 10"/o<RE< 12% 8%<RE< 10% ----------+--- ---4--- ------· -+------
15 min< IS <25 15 min< IS< 25mln < 15 min 

AAA B+ A+ 

·-···--·-·!'.'.:1.~~.i~~--·· ............... ·-···-····-··'::'!.~.~ .......................... _ ................ ~~~~~.~ ........ --.. . 
Low None None 

12"/o< RE< 15% <8%<RE< 10 8%<RE< 10% 

15 min< IS <25 < 15 min < 15 min ................................................... ........................ _ .. , .................................................... _ ..................................................................................... . 
B+ AAA B+ 

•••••••••••H •••••'::'i.~~•-••H•••H•••H•• H••••••••••••••••••••••••'::'!.~~'''''''''''''''''''''''''' ••••••••••••••••••••••~•~••••H•••••••••••• •••• •••••••••••••••••H•••••HHHH-• ••••••" 

None Many Low 
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APPENDIX 4 PROFILE CODING 

u 1 1 0 1 1 l),C8299il6871 

19 2 0 0 0 0 0. l 
6 0 1 2 0 2 0.0876640877 

21 2 0 2 2 1 0.091511l6511 
5 0 1 1 2 0 0. ~ 

22 1 0 2 1 1 ft 

17 1 2 1 0 1 " ' 2' 2 2 1 0 1 ! 
27 2 1 2 1 0 o,J457"'"511 ! 
25 2 2 0 2 2 ft ~ 

~-- ·-

4 0 1 0 1 1 " ~ 

16 1 2 0 2 2 . 
~ 

7 0 2 0 2 2 0. ! 
20 2 0 1 1 2 0. ! 
11 1 2 2 1 0 - ! 
JA 1 1 1 2 0 0. I 
8 0 2 1 0 1 0,710'1D66l I 
9 0 2 2 1 0 O,&H&427S1! I 

23 2 1 l 2 0 " 1 
10 1 0 0 0 0 0. ' 
11 1 0 1 1 2 " 1 
22 2 1 0 1 1 0, I 
15 1 1 2 0 2 0. I 

2 0 0 1 1 2 I 

24 2 l 2 0 1 ! 

1 0 0 0 D 0 - 5 
3 0 0 2 2 1 0, ! 
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APPENDIX 5 CODING OF ATTRIBUTES 

13 
19 
6 

21 
5 

u 
17 
26 
27 
25 
4 

16 

7 
20 
18 
14 
8 
9 

23 
lD 
u 
22 
15 
1 

24 
1 
3 
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APPENDIX 5 SURVEY 
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Private Infrastructure Investment Questionnaire 

Dear Sir I Madame, 

In our research we focus on those aspects which are important for an investor to participate as a private investor in the equity of road 

construction projects, in the so-called Special Purpose Vehicles (SPV). Through a literature review and conducting interviews with experts, 

these criteria are established and validated. The main criteria used in this research are covered include; Return on investment; Investment 

Size; Organization. Construction and maintenance risk; Solvency of the Client and Partners Experience. 

These 5 criteria are each divided into three "levels" Through combining the different levels within the "criteria" it is possible to create 

different "profiles" 

In this survay we ask you to be a private equity expert and to make chaises between different "profiles", so that by means of an analytical 

method can be determined what criteria is the most important and also how important in relation to the other criteria. Important to mention, 

the data which is obtained through this survey is anonymous processed! 

This survey consists of 43 (multiple choice) questions and will take 10 minutes. 

We thank you in advance for sharing your knowledge! 

Sincerely, 

Thijs Woestenburg 

Dick Sd1oenmakers 



Private Infrastructure Investment Questionnaire 
-- - -- - - - -- - - - -- - -- - - -

Example 

In the table below the 5 criteria are presented horizontal, the project profiles which different levels vertical and the option "non of the them" 

In this survey you will rece ive a total of 9 tables. It is up to you to choose which profile you prefer. It is important that you make a choice 

between the profiles, based on the aspects you consld_er witch are the most impor1ant. 

For example, in your opinion the solvability of the client (the goverment) is the most important criteria to join in infrastructure investments, and 

you only accept a customer with AAA status you choose in this case project profile II. Should you, at a higher "Return on investement", accept 

a lower solvability of the client you choose for project profile I. The question is to make a choice within the three displayed profiles. If none of 

the profiles reflects your preference you have the option "none of them" option. However, we ask you to choose this option if their is no other 

solution. 

For a unilateral interpretation a list with definitions of the criteria is included in this survey. 

In this survey 9 times you get a combination of project profiles submitted (see example), between which you have to choice. 

Return on equity 

Investment size 

Solvency of the client 

Risks 

Partners 

~~<RE<15'6 < 8 %<RE< 10 8%<RE<10°"' ................ _ ,, ........................... ................................ --.................... .......................................................................................................... . 
IS min< IS <2S < 1S min < IS min .................................................. ................................ -............................. ......................... _ ............. ~ ............................................................. . 

B+ AAA B+ ................................................. .................... _ ... _ .. ,,_, .. ,, .................... .......................................................................................................... . 

············-·~-············-· ·····-··········· .. --·~····-·······-········· ..•................ ~ .................................... -·-·····-················ 
N- Many Low 



Private Infrastructure Investment Questionnaire 
- - - - - - - -- -- - -

Conlext 

In order to increase uniformity of the investor view, we create boundries within which you should behave. From the outlined situation and you 

need to take into account the following aspects when answering the questions'; 

• Infrastructural Projects are road construction proJects,where exjsti,,g (quick) routes have to be optimized or developed (Brown Field): 

• When we talk about the investor, this means the party who makes a financial investment in the equity of SPV: 

•In the consortium, contractor. financier and Bank are involved; 

•The party executive carries out activities, in this case the contractor is also an investor and takes 10% share in equity of the SPV: 

·The bank is the debt financier and finances 80% of the required financing within the SPV; 

·A milestone payment is not applicable: 

• During the project time there is no refinancing risk: 

• The project time is 25 years. 



investment 

Solvency of the 
Client 

Risk 

Size of the 
investment 

Experience 
Partners 

In estment income as a percentage of the invested 
amount over the duration of the project. in this 
case 25 years. 

The solvency of the client indicates the extent in 
the case of liquidation can meets its obligations to 
the financing providers of the road project. The 
levels are displayed in a sovereign credit rating. 
The sovereign credit rating indicates the risk.iness 
of the investment dimate of a country and is used 
by investors to determine the economic and 
political risks. 

The risk of the project are presented in different 
organizations form . The organization determine 
how many risks the investor takes during the 
project. 

the size of investment. the total inve. tment you 
make in the equity of the SPV. 

he experience of the partners in PPP road 
projects 

10% <RE< 

12% <RE< 
AA 

A+ 

B+ 

High 

Medium 

Low R I 

JS< 15 

15 min.< l 



Private Infrastructure Investment Questionnaire 
-- --- - - -- -- --- -- - -- -- -- -

*1.1 have experience as funder (debt) and investor (equity) in infrastructure projects! 

Q Yes, I have experience in both situations 

Q No, I'm a financial debt financier 

Q No, I'm an equity investor 

Qothers 

Explanation 

* 2. Which category is most applicable for you? 

Q pension fund 

Q Independent investment fund 

Q bank 

Q otherwise 

Explanation 

* 3. How many years experience do you have as private financier? 

Q Less than 5 years 

Q Between 5 and 1 O years 

Q More than 10 years 

*4. How many project experience do you have with infrastructural investments? 

Q less than 5 projects 

Q between 5 and 1 o projects 

Q more than 10 projects 



Private Infrastructure Investment Questionnaire 
- --- --- -- --- -- - - - ~ ~- - - - -

Choice profile Nr. 1/9 

Return on equity 

Investment size 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

* 5. Which project profile do you prefer? 

Q Projectprofile 1 

Q Projectprofile II 

Q Projectprofile Ill 

Q None of them 

* 6. Which project profile is the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

*1. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 8. If possible would you invest in .• 

Project Profile I 

Projeci Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
-- -- --- -- -- -- -- -- -- -- ---

Kopie van pagina: 

Choice profile Nr. 2/9 

Return on equiry 

Investment size 

Solvency of the cli ent 

Risks 

12% <RE <l5% < 8 %<RE< l~ 10%<RE<l2% 

< ISmln 15mln<IS < 2S min < 15 min ·······-·-····· .. ·······--·-···········-····· ........................................... _ ..... -......... _, ........................... ,,_._ ........... -.. -.. -.. . 
B+ A+- B-

Low Low Low ............... -................... _._,,_,,,._ .. , ........................................................ -......... -............................................................................... _ ...... _ .... , .•.. 
Partners low Low 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

*9. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectproflle II 

Q Projectprofile Ill 

Q None of them 

* 10. Which project profile is the least attractive? 

Q Project Pro fil e l 

Q Project Profile II 

Q Project Profi le Ill 

0 None or them 

*11. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile JI 

Q Project Profile Ill 

Q None of them 

* 12. If possible would you invest in .. 

Project Profile I 

Project Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
- -- -- -- -- -- --- --- - --- - -- - -

Kopie van pagina: Kopie van pagina: 

Choice profile Nr. 3/9 

la.ft< RE<~ U'li<RE< l~ 12% <RE. <1.5% Return on equity 

lmoestment s ize 

So lvency of the client 

Risks 

.... ···-·· "······-·-····-··- ........ -................. -............................ -............ "'_ ....................... -....................................................... _,_, .. ,, ........ -... . 
lS > 25 min. lS > 25 min. lS > 25 min. 

A+ A+ B• ................................................... . .............................................................. ······-······ ........................................................................................... . 
·····-··········~!~ ....... _ .................................. ~1~ .......................... ...................... ~-~ ...... ........ - ................................ ................ . 

Partners low low 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

* 13. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofile Ill 

Q None of them 

* 14. Which project profile is the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 15. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 16. If possible would you invest in .. 

Project Profile I 

Project Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
- - -- -- -- --- ---- --- - --- -

Kopie van pagina: Kopie van pagina: Kopie van pagina: 

Choice profile Nr. 4/9 

Return on equity 

Investment s iz.e 

12% <RE<l5% < 8%< RE<10 l~<RE<l2% 

IS> 2S min. 15 min< IS <25 min IS> 2S min. 
.............. _ .............................................................................. -.. ·-·-········-········-··•"'"''''''''""'-·--··········· .. ···-·-······· .. ··········-···········-···········-·-· 

Solvency of the client 

Risks 

Partners 

AAA A.AA A.A.A 

Low Medium Low 
None Low None 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

*11. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofile Il l 

Q None of them 

* 18. Which project profile is the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

*19. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 20. If possible would you invest in .. 

Project Profile I 

Project Profile 11 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
- - - - -- - -- - - - - -- - - - - - --- --

Kopie van pagina: Kopie van pagina: Kopie van pagina: Kopie van pagina: 

Choice profile Nr. 5/9 

8 %<RE< l0% 12%<RE. <U% 10%< ll<U% Return on equi ty 

Investment s ize 

Solvency of the clie nt 

Risks 

........ _., __ ...... _ ...... ................. ~. .. ........................ _ .. , ............. - ........... ............................... -........................ .. ........................................... . 
IS > 25 min. < lS min IS> 25 min. 

•MOMOO•OO•OOO .. M OM H M O•Ooft •OOMOOO• O• - ·-· OOo-oOOMOOMO .. O• • • OooHo .. MoOOo MOM OMHMOO• H • OOM OM•OOO OOOO•O••OOM •M .... OoOOH•n>O•OO• OOMO .. OO .. O• .. OMOO• OO• O OOO• O•O .. o•Ooh • OO- O• OO• M•O•-· •OOO•M .... ••O 

AAA A+ B+ 

Low Medilml Medium 

Attention with the three multiple-choice answers! Each answer need lo be differend. The same profil e could not be choose tor a second time! 

* 21. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofile Ill 

Q None of them 

* 22. Which project profile is the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 23. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 24. If possible would you invest in .. 

Project Profile I 

Project Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
-- - ----- ---- ----- --- - -

Kopie van pagina: 

Choice profile Nr. 6/9 

10%<RE < 12% <8%< RE < 10 11%< RE < 10 % Return on equi tV 

Investment size 
-·· ···· ··· .. · ···· ·••"' ''' '''''''"'''""'''u ••••• ········-·-··••U••······-··· .. ·•·•·••·•·• .......... M•M•o•• . ............. ...................... _ . , .. . ... .................. . . ... .... ..... . ............. ..... ...... . 

15 min< IS <2j IS> 25 min. IS> 25 min. 

A+ B.,. Solvency of the client 

Risks .... .... .. ~c:':"'. .................................... 1.!i~ ..................................... ~!~·-··-·· ·······-········-·-············· 
Partners Low 

Attention with the three multiple-choice answers! Each answer need to be ditferend. The same profile could not be choose fo r a second time! 

*25. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofile Ill 

Q None of them 

* 26. Which project profile is the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

*27. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Il l 

Q None of them 

*28. If possible would you invest in .. 

Project Profile I 

Project Profile 11 

Project Profile 111 

Yes 

0 
0 
0 

No 

0 
0 
0 



Private Infrastructure Investment Questionnaire 
---- - -- - - - --- ---- ---- -- --- --

Kopie van pagina: 

Choice profile Nr. 7/9 

Return on equity 

Investment s ize 

Solvency of the client 

Risks 

Partners 

ll'Ht< RE < IS% 10% < RE< U% 10%<RE < 12% 
• o•o •• .. q•OO•H Mo-OO•Oo OHOOo ........ ,, .. , ,.. , , . OOO•O• oMO-OO•-•OO-•O• • • OM • • O•OHOMOo • - ·"-'MOoOOO•OOo MOO, .. ,, ... , . ,, ....... >N .. ••OoOO .. OH•O OOOOO• .. MOMO .. • •o••- ••OO<-•OO_• .. O o .. o •o• o o•o • • - O•• • • - •• 

IS min.< IS <2S < 15 min < IS min 
................... -............................. .. -·-········ .. ···•'""' ' ' '"' .. ''' "'" " ''' " ' '''" ......... ··--··-·-···-·--········"''"'''''"'"''''''"' ··-·-···-······-·-··•"''' .. ' ' ' "'" ''''' '' 

A+ AAA A+ 
_,.,, , .. , .. ,,,,,,,,.,,,.,,,,,,,.,,,,.,,,,,.,,,,, •••••••- •••''" ' ''" ' ' ' ' ...... ,,,,_ .,.,,,,,,,.,,,,.,,,,,,,, ' ' " ' " ' ' '"' ,..,,_ .... _ ,,,,,,,,,.,.,,,.,.,.,,,,.,,,,,, .,,,, .. , .. a ........ •- •n•• .. ••••"'''""' """' ' " 

,_,_,,_,, __ ,.,,~-~~ ........................... ,_,_,, ........ .. ~ ... -................... ............ ..... ~.!.~ ................. ..................................... ........ . 
Mlllly Many None 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

* 29. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofile Ill 

Q None of them 

* 30. Which project profile you will find the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

*31. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 32. If possible would you invest in .. 

Project Profile I 

Project Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 
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Kopie van pagina: 

Choice profile Nr. 8/9 

Return on equi ty 

Investment s ize 

So vency or the client 

Risks 

Partners 
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Attention w ith the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

* 33. Which project profile do you prefer? 

Q Projectprofile I 

Q Projectprofile II 

Q Projectprofife Ill 

Q None of them 

* 34. Which project profile you will find the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 35. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

* 36. If possible would you invest in .. 

Project Profile I 

Project Profile 11 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 
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Ko pie van pagina: 

Choice profile Nr. 9/9 

12%<RE < 15% <1 %< RE < 10 &%<RE< 10 % 

15 min< IS <25 < 15 min < 1.5 min 

Return on equity 

Investment size 

Sol Yency of the client 

Risks 

.......... - ··-·-·-·-·····"''"'"'" '''"'''"' ................ _ ........ ,_ ............. _ ................... .................. -.............................. '"'"''" ............................................... . 
B+ AAA B+ .............................................................. -.................................................. ......................................................................................................... . 

.................... ~ .. -...................................... !!:i~ ........................ ....................... ~~ ....................... ............................................... . 
Partners None Mmy Low 

Attention with the three multiple-choice answers! Each answer need to be differend. The same profile could not be choose for a second time! 

*37. Which project profile do you prefer? 

Q Projectprofile I 

Q Projeclprofile II 

Q Projectprofile Ill 

Q None of them 

* 38. Which project profile you will find the least attractive? 

Q Project Profile I 

Q Project Profile II 

Q Project Prof ile Ill 

Q None of them 

* 39. Which project profile has your 2nd choice? 

Q Project Profile I 

Q Project Profile II 

Q Project Profile Ill 

Q None of them 

*40. If possible would you invest in .. 

Project Profile I 

Project Profile II 

Project Profile Ill 

Yes 

0 
0 
0 

No 

0 
0 
0 
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Finally, the following questions 

41. The Dutch private equity market infrastructure is interesting, we look carefully at the 

projects that come on the market 

Q Yes 

Q Others 

Explanation 

*42. Should it be possitive if Advice and Consultancy companies would participate in 

the private equity of infrastructure PPP projects? 

Q Yes, that would be a sign of confidence in the consultancy! 

Q No, I see no added value because it is a small percentage of the investment 

Q Other .. 

Explanation 

43. Do you have any comments about the survey? 



Private Infrastructure Investment Questionnaire 
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End!! 

Close lhe Survey by clicking GEREED' 

Thank you for completing the survey! 

Sincerely, 

Thijs Woestenburg Dick & Schoenmakers 

Technical University of Technology 

Eindhoven The Netherlands 
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APPENDIX 7 PROJECT APPEAL PREFERENCE 

Percentage Invested {%) Project appeal 
Project Profile I 100 2,27894 

Project Profile II 81 1,119308 

Project Profile Ill 0 -4,2935700 

Project Profile I 27 0,1148000 

Project Profile II 72 1,660860 

Project Profile 111 0 -1,2116000 

Project Profile I 23 -0,6213800 

Project Profile JI 57 0,7097500 

Project Profile Ill 28 0,2663600 

Project Profile I 90 4,0629200 

Project Profile II 47 0,3975800 

Project Profile Ill 90 1,6433630 

Project Profile I 85 1,1530400 

Project Profile II 60 0,6673200 

Project Profile Ill 5 -1,0647699 

Project Profile I 100 2,1514500 
Project Profile 11 33 1,1119700 

Project Profile Ill 10 -1,0647600 

Project Profile I 90 4,0629200 

Project Profile II 48 -0,2118209 

Project Profile 111 66 0,3504000 

Project Profile I 100 4,6243000 

Project Profile II 0 -3,8029800 

Project Profile Ill 19 0,6673229 

Project Profile I 0 -2,4718500 

Project Profile II 42 -0,7024110 

Project Profile Ill 23 -1,7960000 
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APPENDIX 9 PROJECT APPEAL RANKED AND CATEGORIZED 

Rank Percentage invested Project aapeal Invested 
(%) categorized 

1 100 4,6243000 

2 100 2,1514500 

3 100 2.27894 

4 90 4,0629200 

5 90 4,0629200 

6 90 1,6433630 80-100 % 

7 85 1,1530400 

8 81 1.119308 

9 72 1,6608600 

10 66 0,3504000 

11 60 0,6673200 

12 57 0,7097500 60- 80% 

13 48 -0,2118209 
14 47 0,3975800 

15 42 -0,7024110 

16 33 1,1119700 

17 28 0,2663600 

18 27 0,1148000 

19 23 -0,6213800 20 -60% 

20 23 -1,7960000 
21 19 0,6673229 

22 10 -1,0647600 

23 5 -1,0647699 

24 0 -1,2116000 0 % 
25 0 -2,4718500 

26 0 -3,8029800 

27 0 -4,2935700 
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APPENDIX 10 FUNCTIONS AGENT BASED MODEL 
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The Attributes and levels of 
the project 
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ABSTRACT 
This paper deals with behavior of private equity investors in infrastructure highway project in difference 
economic ,political and marked situations. The behavior of these investors is depending on decisions, 
which are based on criteria. A questioner, based on conjoint choice, distribute under private equity 
investors results in level of influence of investor criteria in Dutch highway projects. This paper shows that 
the criteria; solvency, risk and return on equity are the most important attributes. To create a stable 
financial investment market the Dutch governments need to keep the high solvency AAA status and 
availability fee payment construction. The risk are limited in this payment construction and private equity 
investors prefer this above toll ore other revenue models. 

Keywords: private equity, infrastructure investments, conjoint behavior, agent based scenarios, stakeholders 
decision making 

INTRODUCTION 
Nowadays investments in infrastructure are becoming more and more important for several 

reasons; Investments in infrastructure can generate a significant number of jobs, and in sectors 

such as construction and manufacturing this number of jobs has been hit hard by the recent 

crisis. In the long term investments in infrastructure are strongly needed to avoid traffic jams, 

because a good mobility is essential for generating economic welfare. 

The financial crisis influences the tax income. So the budget of the local and national 

governments decreases, which leads to a "gap" between the available and necessary financial 

resources for investments in infrastructure. One of the solutions for closing this gap could be 

the so called Public Private Partnerships (PPP); the collaboration between the Public and Private 

parties, whereby the private partners design, build, finance, maintain and operate the needed 

infrastructure. The public partner (the government) pays in turn the private partners a certain 
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amount of money for a prearranged service level, f .e. the availability of road, for long-term. For 

this solution private investors are necessary. 

Construction companies need financial support of banks and investment compan ies to finance 

these projects for long-term. These private investors decide, depending on criteria, if they 

invest or reject this investment possibility. The influence of decision making criteria behind this 

choice needs to be determined before the behaviour can be analysed. Future investment 

decisions can be modulated based on these decision making criteria values to create the best 

market. With this simulation the optimal balance between supply and demand in the marked 

can be pursued, tested for robustness and recommendations can be made for the best policy. 

PROBLEM DEFINATION 

In the Netherlands, there is a growing gap between the acute need for new or modernized 

infrastructure and the actual investment. (Correlje & Dicke, 2010). Between 2012-2016 there 

will be a financial shortage of€ 1.4 billion for the Dutch high way network budget which is 25% 

of total (Bouw, 2012). The collaboration between Public and Private parties in the Netherlands 

is still limited and needs to increase to realize the major infrastructure challenge for the next 

years. In figure 3 the Public Private Partnership is presented as a percentage of mean GDP. 

~-.. ~·1"-

i 
.... ' -·-

., -.,.. . 

The number of private investments is still limited, even in comparison with other European 

countries. (Georg, 2009) Investments are necessary to keep the Dutch infrastructure on the 

right track , especially private investments are necessary to realise these major challenges for 

the future. To find the essence of this problem a casual loop is made to get an overview of the 

Dutch situation and to analyze the relations between each other (Figure 4) . 

FIGUUR 1 OVERVIEUW OF INFRASTRUCTURE INVESTMENTS PROCESS 
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This model shows that if the public sector invests in infrastructure, the economy grows and 

increases the Fiscal Resources for new investments (Rl). But because the European 

governments can have deficits within the range of 3 percentage of GDP, in the Netherlands the 

government is forced to adopt requirements of fiscal discipline, which reduces the capacity of 

Public Investments (R3). For this reason the bankability of the PPP projects related to 

infrastructure is constrained by a financial gap. 

A solution for this problem is that the private investors also could finance these PPP projects. 

The creation of an infrastructure funding by the private sector arises as a solution to eliminate 

the financial gap (R4). To realise this solution a concession is needed between the government 

and the private investors ( R2). To reach this concession, it is important to determine on which 

attributes investors base their decision to invest in a project and in which situations this 

decision changes. So the emphasis of this report is mainly analyzing the private equity investors 

behavior, so that the government knows how to anticipate on this behavior to reach a 

concession and therefore closing the gap for Dutch highway projects. 

RESEACH QUESTION 
The following research question is defined out of the previous set up problem definition : 

Can the government create a stable private financing market by anticipating on the behaviour 

of private equity investors, and therefore contribute to closing the gap 

RESEARCHOBJECTIVE 

The objective of this research is two folded. The first objective is to determine the most 

important investment criteria for private equity investors in Dutch highway project and the 

influence of these attributes. The second objective is to analyze the behavior of private 

investors in different economic, political and investment market scenarios to provide 

recommendations about the best investment market situation. 

RESEARCH BOU NORI ES 

Since this research will be elaborated in a timeframe of around 6 months, therefore boundaries 

are set up to reach the expected result: 

The first boundary is that the research will mainly be focused on Brownfield 
infrastructure highway projects 
The second boundary is that the private equity investors behavior will be analyzed; 
The last boundary, the number of investment decision making criteria that will be 
analyzed is limited till 5 because otherwise the decision opportunities is to extended. 
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RESEARCH METHODOLOGY 
Generally, the research consists of four parts: Part I State of the art, Part II Theoretical 

framework and Part Ill Field research and conclusion and recommendations. In part I the 

subject 'private infrastructure investments' will be introduced, the problem analysis is 

presented and the research steps to solve the problem are introduced. In part II the 

infrastructure demand, infrastructure financing and private investing opportunities are 

presented. Part Ill consists of the field research. Interviews with equity investors will be used to 

validate decision making criteria, which are found in the literature and a survey will be used to 

collect data. By analyzing these date with the conjoint modeling the value of each attribute 

level can be calculated. These values present the influence of the decision making attributes. 

These level values are used to modulate the behavior of private equity investors in the field and 

the consequences of their involved for future scenarios, based on the changes in economic, 

political and investment market scenarios .. The method which is used is called agent Based. 

Conclusions and recommendations will be presented and the answers of the research questions 

will be given. 

THEORETICAL FRAMEWORK 

INFRASTRUCTURE NEED 
This research shows that the demand for infrastructure projects will increase and are 

deepening of different factors such as the demographic development, economic growth and 

Spatial development. The demographic development will increase in the Netherlands to 

approximately 1 million additional residents by 2030. The expectation is that this increase of 

populations will mainly occur in the Randstad and surrounding cities. In combination with the 

demographic shift of populations moving from villages to cities more commonly known as the 

phenomenon shrink leads to a higher capacity rate on t he road network in the urban area and 

its surrounding. The consequences of this increase in mobility could lead to unintended 

negative effect on congestion, population and road casualties if the road network stays on the 

same level. Only the cost for congestions between 2000 and 2010 were estimated at 2.8 to 3.7 

billion Euros. Between 2000 and 2010 these costs are increased by 75 to 85 present 

(mobiliteitsbalans, Oktober 2011). These consequences are preventable if there are enough 

investments in the Dutch Road Network and new projects will be realised . 

PUBLIC INFRASTRUCUTRE FINANCING 
Road transport infrastructure is one of the infrastructure sectors that can be both budget and 

user-financed. In the vast majority of cases, the road infrastructure is funded by the general 

public. In a number of countries the primary road network at least may be financed by user 

charges levied by the public or private operators, in the form of a toll based on mileage 

(monetary unit per kilometer) or a time period depending on the respective toll sticker or 

vignette (monetary unit per unit over time) (Barbare Weber, 2010). In Canada, France and 

Australia the use of toll roads provides time saving and less fuel consumption. And these toll 
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roads are long distance roads with a few exits. In the Netherlands this situation is different and 

not applicable to apply these financing method. The budget financed method availability fee 

which is financed of fuel and car tax is the best solution . The government pays the consortium 

during this period a availability fee. This fee covers within the consortium the provision of 

funding payments to related parties and financiers, and the costs of management and 

maintenance 

As mentioned before there is a real difference between the necessary and available financial 

resources. Between 2012-2016 there will be a financial shortage of € 1.4 billion of the Dutch 

high way network budget, which is 25% of total (Bouw, 2012). Investing in infrastructure 

remains necessary for the attractiveness of the Dutch business climate, and thereby 

strengthens the Dutch spatial-economic structure 

PRIVATE INFRASTRUCUTRE FINANCING 
In a historic perspective, private financing of infrastructure is not new. In recent times, 

however, there have been significant new developments. In post-war Europe in particular, most 

of the infrastructure was owned and controlled by state institutions. Since the 1980s, the trend 

has reversed as many pieces of infrastructure have been (partly or fully) privatized in the face of 

stretched public finances. Estimates for privatized assets run over USS ltr for the OECD 

countries (Institutional investing in infrastructure, 2008) 

A key driver behind these trends is the need to improve the (often declining) public 

infrastructure or build new projects in the first place. Full privatization is not always needed, or 

possible, or politically wanted. Therefore, governments increasingly propose new forms of 

public private partnerships , e.g. by subcontracting public services to private companies. The 

state changes its role from owner and provider of public services to purchaser and regulator of 

them. The private sector comes in as financier and manager of infrastructure, obviously 

expecting an attractive return (Georg, 2009) . 

("Private exploitation of infrastructure) is the variant in which private investors realize their 

investment and then recover by private exploitation like toll. This type of financing and funding 

has existed for centuries, especially in the United States of America, Spain and France. For the 

Dutch situation a combination of Private Financing and public Funding is the solution. In this 

case contract parties and financiers make funds available to invest in infra projects. With the 

purpose for the duration of the project including the amounts invested a fee in return .. Private 

funding can be fully or partially. 

PRIVATE INFRASTRUCTURE INVESTORS 
Investing in infrastructure has become a new topic for investors in recent years. Infrastructure 

is one type of investment given its potential to match long-term pension assets (lnderst, 2009). 

This process has been particularly pronounced in the UK, where by 2004 the Private Finance 

Initiative (PFI) accounted for as much as 13.5% of total public investment (Darinka Asenova, 
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2010). Institutional investors are trying to spread their investments across a much wider 

spectrum of investments than in the past. They are looking for new sources of return and better 

diversification of investment risk. 

In recent years, the number of financial investors by means of private equity is growing. These 

financial investors could be private equity firms like pension funds, insurance companies and 

investment funds (Gatti, 2008). Investments in equity are attractive for institutional investor 

because of the yield, which is often related to inflation and long term stability (lnderst, 2009} 

(Jager, 2011). Investments from private equity firms differ from other sponsors in terms of the 

t iming of cash flows rights from their investment. 

Financial (debt) investors can potentially get access to project cash flows as they get 

compensated for executing project contracts or supplying equipment to the project (Josephine 

Gemson, 2012). Private equity firms, on the other hand, get access to only the residual cash 

flows after all operational expenses, vendor payments, and debt holders have been paid. 

Private equity investors would be able to recover their invest ment as well as achieving a return 

on their investment only upon the successful completion of the project. In this research the 

behaviour of the private equity investors will be analysed, because the reasons who are 

presented above. Financial (debt) investors can therefore be distinguished by their entry date 

as well as their intensity of operation involvement in the project. The debt is primarily financed 

by banks, at a nominal interest rate. Debt is the most important source of finance for 

infrastructure project, because it is the most extensive form of financing available. Debt is 

usually financed by a group of banks, depending on the size of the investment. In addition to 

the financial equity investor become involved at a later stage. Generally, financial equity 

investments play a less important role than strategic debt financing at the start of a project, but 

for large projects in particular the involvement of financial equity investors is necessary to 

make the realisation of a project possible. 

FIELD RESEARCH 

INVESTMENT CRITERIA 

The behaviour of private equity investors in the field of infrastructure projects is depending on 

choices. Choices will be made based on decision making criteria. To steps are taken to find 

witch criteria are the most important one. First during a literature research in scientific articles, 

second by means of interviews with experts in the field. In total 8 different companies are 

visited in the period of 15 March 2012 till 15 April 2012 to validate the attributes and collect 

respondents for the questionnaire. Al these companies are active in the field of private equity 

investments in infrastructure highway projects. The most important criteria are; return on 

equity, investment size, solvency of the client, risk and partners experience. 

Analysing the behaviour of private infrastructure investors, T.J .M Woestenburg D.G.H. Schoen makers 167 



Understand investors' choices of investment decisions, conjoint modeling is used. By using this 

approach, insight can be gained in actor's individual decision making behavior, together with 

underlying needs and interest influencing this decision making. The influence of investment 

decision attributes on the various stages of the investment decision making process will be 

determined by analyzing the data from the questionnaire. Two groups of respondents has fill in 

the questionnaire, national and international equity investors. The results are; 

Return on equity. In this research a high percentage of equity return has a positive influence 

on the investment decision making process From the international respondents view a high 

return has a higher positive influence, a low return a more negative in comparison with the 

national respondents. National respondents they have the same opinion as the international 

respondent but the determine the influence with a lower value. The respondents has also 

interest is a higher return but if the responds is asked to make their investment decision other 

criteria will be also important. 

Investment size. Overall this attribute has a relative limited influence in the decision making 

process .. One interesting preference results is the influence of the investment size attribute 

level below 15 min Euros. For the international respondents this level will have a relative high 

negative influence on their investment decision. The national respondents are more satisfied 

with a smaller investment amount. The attribute level of an investment size between 15 and 25 

min euro has a positive influence, which explain the expectation that national respondents 

invest with a smaller investment budget. 

Solvency of the client. The attribute solvency can be regarded as the most important attribute 

in the process of investment decision making.. The national and international respondents 

prefer a high AAA status of client solvency . That makes sense because a high solvency meant 

that the chance of payment default of the client is limited. Investors attach great importance to 

payments certainty. A low solvency level will have a high negative influence and the prefer 

another investment profile. Interesting is the preference and investing results is the difference 

in the level value. International respondents prefer a high solvency of the client, however if 

they need to take the investment decision a high client solvency is less important. The attribute 

level value is much smaller than in the preference situation . 

Risk. Uncertainties about the quality, planning ore payments during the project process are not 

desirable. Both respondents groups prefer a low project risk, which has a positive influence. 

Also in the ranking and investing data present the same results. In this research the risk are 

connected with the cash flow. With high risk the cash flow is depending on toll and the SPV 

takes a share of the risks during the construction and maintenance period. A low risk income consists 

of an availability fee and all construction and maintenance risk's are contractually passed to the 

contractor. For the toll construction the income is depending on the number of cars and this 

number is uncertain for the future. Traffic analysis could calculate the exceptions however 
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there remains a degree of uncertainty. For availability free these uncertainties are limited, so 

the private equity investor prefer these kind of cash flow payments. 

SCENARIO BEHAVOIR 

What we determine from the different scenarios. Is that investors react in differently in 

different situations. Below is a brief description of how the investor behaviour is changed in 

different scenarios. What the most important observation is that the investor reacts adaptive 

on the market. If the market on a global scale is bad the investor is willing to set down its 

demands. However, if the market conditions somewhere better to invest the investor will 

invest in it previously. If the last situation is the case, the government is dependent on the 

other markets that provide better conditions and dependent of the available financial 

resources of the private investors. But if the global market would offer the same conditions to 

the investor that aren't below the standard the investor would divide their investments. 

What we can learn is that if you want to attract investors to invest not only should depend on 

the attributes of the investor but also to tune with the surrounding markets. The agent-based 

model has the potential to find the alignment based on the attributes as the other markets .. In 

the current situation this would mean that by offering a triple A status in combination with the 

low risk profile by paying on the basis of an availability fee lead to a very strong position for the 

government. Based on This combination only 20% to 60% of investors would invest in projects. 

Based on these findings the conclusion could be drawn that financial uncertainty on the world 

market puts the Dutch PPP market in a better position . 

Nightmare Government scenario:. The Behaviour in this scenario is that the investor is 

prepared to lower his demands after. Because the entire market for PPP projects is poor and 

they still want to invest. But many investors would leave the market because many individual 

investors do not match their individual needs. As a result, in this situation, the market will never 

be in a good balance and both government and private investors do not benefit in this situation 

Model of Good economic state without strong private market scenario: The Investor is very 

satisfied with the market because both the Dutch as the surrounding countries have a good 

investment profile from a private investor perspective. The investor would fi rst invest in the 

Dutch market and would be very satisfied because the investors does not have to take many 

concessions in the bidding process because there is no strong competition. This would leads to 

more expensive projects 

Strong Private Market Whiteout Good economic State Government: The behavior shows that 

this isn't a preference situations for the investor. The reason for this is that the Dutch market 

has bad ratings in comparison to the surrounding countries for this reason the Dutch market is 

coming on the second place. This means that the Dutch market is always depending of the 

surrounding markets. If the flow of projects is growing the investor would have a preference to 

invest in these projects. However because of the big amount of financial resources by the 
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private sector the Dutch project should be realized because the offering in projects is still 

attractive for a long-time investment investor. 

Dream in Paradise Government: The behavior of the investor shows that the Dutch Market is 

by far the most prefaced choice for the investors. This supported by the fact that the Dutch 

markets is the first market were in the investors invest. The reason for th is is that the Dutch 

market is attractive in comparison with the other markets and offer much better offerings then 

other two markets. This shows that there is a stable market with low risk has more value to an 

investor than a unstable market with a higher return on equity. Because offerings of the market 

is so big in the advantage of the Dutch market that the Dutch market has a big advantage and 

can realize more projects for lower cost. 

CONCLUSION 

Answering the previous set up research question is the most important aspect of this chapter: 

Can the government create a stable private financing market by anticipating on the behaviour 

of private equity investors, and therefore contribute to closing the gap 

The answer of the main research question is yes the government can by anticipating on the 

behavior of private equity investors create a stable market, and there for can contribute by 

closing the gap. This answer is based on the outcome of the conjoint and agent-based 

approach . First the behavior of an private equity investors changes when the government put 

different DBFMO projects with different attributes on the market. Because the government has 

the possibilities to changes these attributes, the government can influence the investment 

behavior of an private investor. Second, to create a stable market a concession between the 

government and private investor has to be established. To reach this concession, it is 

important to determine on which attributes investors base their decision on to invest in a 

project and in which situations this decision changes. The outcome from the conjoint-analysis 

shows that for the national investors the Solvency of the client (37 %) is the most important 

second Risk (25 %) third return on equity (18 %) fourth experience shareholders (11 %) and 

fifth Size investment (9 %). For the international the most important is return one equity (28%) 

second Risk (27 %) third solvency (17 %) fourth Size investment (16 %) and fifth experience 

shareholders (12 %). 

Therefor Private equity investors are interested in the Dutch infrastructure highway 

investments. The stable economic situation and reliabil ity are applicable for the Dutch market 

and important from the investors perspective. Availability fee is in comparison with toll a stable 

cash flow income for the private investor for the long term. These uncertainties provide a 

higher project price, because the private investors needs to cover these risks. Therefor the 

investment opportunity with availability in combination with a return on equity of 8% -10%, 

low experience level and investment size between 15 and 25 million 80% of the investors is 

willing to invest. Therefor can be determined that the concession that is needed also is depend 
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of the size of the market and the level of competition. The Dutch market need to be on the 

same level as surrounding countries because investors don't want to make concessions is there 

are better options. The government need to focus on the Dutch investors, for them the 

solvency is the most important, which will result in lower deals because less risks has to be 

cover. How the Dutch private equity investors need to attract, see the recommendations part. 

RECOMMENDATIONS 

This section is a recommendation to the government on the basis of the conclusion are findings 

below that the government should do to make adjustments to their policies in the future 

infrastructure investment market more attractive to both national and international investors 

• To manage the possible uncertainty of a lack of competition through the limited 

financial resources available by the private sector. The Government could lower the 

debt financing percentage that is necessary for a consortium to be able to do a bid on 

the project. This would make it Possible That the bid is no longer entirely dependent on 

the amount of financial resources and with less financial bidding consortium can still 

participate, and leading to a more strong competition between consortia . 

• The size of the equity investments have to be between 15 and 25 million because this 

contributes to a positive effect on the project appeal of both national as international 

private equity investors and therefor on the decision of the investor. To realize this the 

smaller projects could be combined 

• The Government should continue with low risk investment in combination with 

availability fee because this has a positive effect on the decision criteria and can 

contribute to a low risk profile, this contributes to a more positive project appeal for 

both national as international and therefore leads to more private equity investors. 

• The Government should put more DBFMO projects on the market therefor the 

government should abandon the 20 percentage rule of putting only 20 percentage of 

the total project that has to be realised as an DBFMO contract on the market and scale 

it up to closing the gap 

• The government should make the availability fee index-linked for pension funds. This 

way the pension funds has more certainty over there investment and in return the 

pension funds are financing the debt financing part for a lower return on equity than the 

banks. But to attract these pension funds a continue flow of large amount of debt is 

necessary therefor more DBFMO projects are needed to put on the market. 

• The government should give the possibility that there comes a private fund that gives 
the opportunity to companies and institutional investors or even particular investors to 
buy obligations in a project for a period of 10 years instead of brining the money to the 
a bank and in return they could receive a return on equity. The Government should the 
make the characteristics of the market more uniform with surrounding countries, so 
that the investor not needs now specific market knowledge of the countries to invest in 
a project. 
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