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Table 1

Approaches to Urban Regeneration

Business development

Promotion of indigenous enterprise through
the promotion of information, technical
advice, management training, finance and
marketing.

Human resource development

Enhancing employment access through
employment counselling, carcer guidance,
core and vocational skills, work experience
and job search support.

Physical business infrastructure

Making places more attractive for
investment through improving the road
network, clearing derclict land, providing
service land, building premises and offering
incentives.

Neighbourhood development

Attracting and retaining population by
refurbishing the housing stock, improving
the environment, enhancing leisure and other
facilities, acting on crime and safety
concerns, housing rencwal, and economic
and social programmes aimed at addressing
poverty and deprivation.

Social economy

Supporting multi-purposc activities that arc
not commercial but provide alternative
employment to the mainstream, or a route
back to it through work expericnce, training.
personal development, child care and other
support services.

Source: Turok (1999, 75)
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Abstract
This report consists of two methodologies, a literature study and a case study, which need to point out the potential effects of the new planned metro line across Southern Rotterdam on the education level of this area. The more general literature study consists of three parts. After a theoretical introduction of the urban regeneration concept, the economic effects of investments in new infrastructure projects and in educational policies are investigated. It appears that investing in regeneration programmes like new infrastructure and investments in education, can be economically beneficial as long as a strategic perspective is kept in mind and integration of several approaches/policies will be applied. The literature review is used as background for the case study to the specific potential effects in Southern Rotterdam. The case study starts with a detailed description of the existing ideas. After that, a statistical analysis is applied to discover whether or not there is a relationship between the travel time and the number of students which are living in a particular district. It appears that the correlation coefficient is only -0,440 which means that 56 percent of the number of students living in a particular district cannot be explained by the travel time. In spite of this weak relationship, it appears that the influence of the travel time is still significant (0,015). Therefore a new metro line in Rotterdam will probably cause some changes in the number of students per district, but the potential effects of this single regeneration measurement to the education level in southern Rotterdam are just very limited and therefore it is uncertain that the desired spatial-economic changes for urban regeneration will occur.
Key words: Urban regeneration, Infrastructure investments, Travel time, Education level
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Chapter 1 - Introduction

1.1 Background
The southern part of Rotterdam is already for a long time a lagging area on several social-economic aspects compared to the rest of the city. Such differences between two parts of a city is not only the case for Rotterdam, but for a lot of other river cities like Amsterdam, Arnhem, Antwerp and Cologne. Only in world cities like London and Paris this phenomena is not such a big issue (Gemeente Rotterdam, 2009a). Due to the development of the port of Rotterdam a lot of countrymen and foreigners came to the city in the beginning of the twentieth century to work in the harbour and most of them lived in the South. Since World War II it is the aim of the municipality to integrate both parts of the city. This resulted in several connections between North and South: the Maastunnel (1942), the Van Brienenoordbridge (1962), and the Beneluxtunnel (1967). The first metro line between Central Station and the South was taken into operation in 1968. Finally, also the Willemsbridge (1981) and the Erasmusbridge (1996) where built to connect both parts of the city. However the percentage foreigners, lower income groups and unemployed people is still significantly higher in the South than in the North of Rotterdam. Notwithstanding all the investments in one integrated city these facts give the impression that the distinction between North and South is still existing and it emphasizes that it is very difficult to loose a bad image.

In the last decade the Rotterdam city council has been trying to improve this image in several ways. An interesting idea to regenerate the South is to give new functions to the old harbour facilities. For example the Maassilo at the old Maashaven is nowadays used for music events and it hosts creative companies. Another idea where the city counsel is currently thinking of is to enlarge the existing metro system with a new line across the southern part of the city. This new line should connect important neighbourhoods in the South, like Stadshavens, Hart van Zuid, and Stadionpark, with existing metro stations on the North side, namely Kralingse Zoom and Schiedam Central Station.

1.2
Problem statement

Nowadays improving the accessibility is not a sufficient reason to invest billions of euros in a large infrastructure project and therefore more positive effects have to be pointed out to make a justified investment decision. This also holds for a possible new metro line in Rotterdam. Therefore this report investigates if this new infrastructure connection between the northern and southern part of the city can contribute to the existing efforts to regenerate the South of Rotterdam. Although urban systems are very complex and new infrastructure can generate a lot of direct and indirect effects, this report only investigates the effects to the education level. So other effects, for example to housing prices, demographic characteristics and the competitiveness of companies are not incorporated in this research. Therefore the research question is:

What is the potential effect of the new planned metro line on the education level of southern Rotterdam?

One of the most important sub questions which have to researched to answer this main question is whether or not there is a relationship between the average education level per neighbourhood and the average travel time to education institutions. 

1.3
Methodology

This report first provides a literature review, which consists of three parts. After a theoretical introduction of the urban regeneration concept, the economic effects of investments in new infrastructure projects and in educational policies are investigated. This literature review is used as background for the case study of the specific metro line project in Rotterdam. The case study starts with a detailed description of the existing ideas. After that, the report focuses on the consequences for the education level by analyzing travel times and the number of students in particular districts. These statistics have to point out whether or not it is plausible that the planned metro line results in the desired regeneration of southern Rotterdam. 

1.4
Structure

The report is divided in five chapters. This first chapter introduced the subject and explained the research question and the methodology of the research. Chapter two contains the theoretical background of the analysis. It describes several articles of the existing literature related to the topic of this research. Chapter three introduces the case study with a more detailed description of the existing ideas about the metro line, followed by the case study described in chapter four. Finally, chapter five provides the conclusion of the research, some policy recommendations and suggestions for further research.

Chapter 2 - Literature review

Before investigating the case study of Rotterdam, this chapter provides a scientific background. Therefore this report starts with a broad perspective and then focuses on the specific project of the new metro line. In this sense, the first chapter stated already that improving the accessibility is not a sufficient reason anymore to make such large investments which are required for an infrastructure project. Therefore this project in Rotterdam has to be putted in the perspective of urban regeneration policies, because we might suppose that new infrastructure can regenerate an area. Thus the literature review first considers the urban regeneration concept. After that, it is interesting for the upcoming case study to look also at the individual effects of investments in infrastructure and education from a theoretical perspective.

2.1
Urban regeneration

2.1.1 - Evolution of urban regeneration

The introduction already mentioned that there are several river cities which face the problem that one side of the river is less developed than the other. Of course, also other cities do have lagging areas in terms of economic power and social index. Because it is not the goal of this report to investigate the origin and causes of these differences within cities, it will also not be dealt with. However, a brief introduction to the concept of urban regeneration is necessary for a better understanding of certain local measures like the metro line project in Rotterdam.
Most of the cities with lagging areas are trying to stimulate these specific neigbourhoods with urban policy, or in the case of river cities, try to integrate both sides of the city. For example in Rotterdam this is the aim of the municipality board already since World War II. We can imagine that in such a long tradition of urban policies the focus is changing a little bit. In this sense, Roberts (2000) provides a scheme which illustrates the evolution of urban regeneration (figure 2.1). Though the first decade of the 21st century is not included in this scheme, we might suppose that changes in urban policies were going on, because the political, economic and social environment is always subject to changes. It is for example perceptible that the importance of sustainability, which began to rise in the 1990s, is nowadays even [image: image9.jpg]e e
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in the media and current policies.

From the scheme it appears that ‘integrated treatments’ and ‘strategic perspective’ became key words in the 1990s. So compared to the preceding policy types, “urban regeneration moves beyond the aims, aspirations and achievements of urban renewal, which is seen by Couch as “a process of essentially physical change” (Couch, 1990, p. 2, in Roberts, 2000, p.18), urban (re)development with its general mission and less well-defined purpose, and urban revitalization (or rehabilitation) which, whilst suggesting the need for action, fails to specify a precise method of approach. In addition, urban regeneration implies that any approach to tackling the problems encountered in towns and cities should be constructed with a longer-term, more strategic, purpose in mind” (Roberts, 2000, p. 18). Furthermore this strategic perspective does probably also require multi-level regeneration proposed by Turok (1999), i.e. cooperation between different government levels.

The integrated area development (IAD) projects, which are described by Cameron et al. (2004) does perfectly fit in this urban generation concept. Also the IAD concept uses an integrated approach to respond to processes of economic restructuring and their impact on particular parts of the city. Where it used to be most common to integrate only different aspects of the physical dimension, such as infrastructure, land development and construction, nowadays integration of several dimensions is more common, like the integration of economic and social dimension. This could include “a wide range of initiatives, such as job matching schemes, career advice, vocational training, health care, small business stimulation, crime prevention strategies, development of child care facilities, anti-drugs programmes, community development, sports development and so on” (Turok, 1999, in Cameron et al., 2004, p. 313). Also the physical and environmental dimension could be incorporated, where the latter is a challenge occurred in more recent years. This results in the conclusion of Cameron et al. that “integrated area development holds considerable potential to contribute to both innovative planning practices, and to contribute to integrated and sustainable development” (Cameron et al., 2004, p. 336).

This correspond with the definition of urban regeneration described by Roberts and Sykes as a “comprehensive and integrated vision and action which leads to the resolution of urban problems and which seeks to bring about a lasting improvement in the economic, physical, social and environmental condition of an area that has been subject to change” (Roberts, 2000, p. 17). As mentioned before, strategic perspective and an integrated approach appear to be important for urban regeneration.

2.1.2 - Types of urban regeneration

Though the importance of an integrated approach is emphasized, it could remain rather vague and complex. Therefore it could be helpful to describe some examples of separate approaches. In this sense Cameron et al. give an overview of individual approaches of urban regeneration (figure 2.2) which could be used together for an integrated treatment. The scientific literature is dealing with these individual approaches through several related topics. This section deals with some of them.
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The business development approach is related to the topic of local economic development (LED), because the businesses in a certain area determine the local economy. This development is often measured in terms of competitiveness of a city or region. When the competitiveness is low, initiatives could be undertaken to stimulate the business development and thus the local economy. Examples are tax incentives, job training programmes and loan funds for companies (Bartik, 2003). Some scientists, for example Porter, argue that this government intervention results in unfair competition, market distortion and an inefficient use of government resources. However Bartik states that it can be beneficial in case of market failures. The examples which he mentions are insufficient or non-optimal supply of: (1) basic information on how to improve productivity, (2) fundamental R&D, (3) venture capital, (4) training, (5) land and (6) public infrastructure (Bartik, 2003). Anticipating on the case study of the metro line in Rotterdam later in this report, it is interesting to discover that Bartik argues that a non-optimal supply of public infrastructure could be reason for government intervention.

Another topic which is interesting to mention here and which is related to urban regeneration is the concept of gentrification. This is defined by McCann as the process in which “high-income groups are encouraged to move back into the central areas of the city via improvements in the physical environment of the city” (McCann, 2001, p. 254). Though this often results in an expulsion of low-income groups, advocates of gentrification have the implicit belief that local economic growth will occur and all local income groups will benefit in the long run. The reasoning behind these assumptions is that the regeneration of the downtown areas will realize localized agglomeration benefits, because high-income groups and tertiary activities are clustered together. This should generate local employment opportunities and improvements in the local physical environment. However since these agglomeration benefits are rather speculative, the importance of integration of several approaches is emphasized again. While the gentrification concept fits in the neighbourhood development approach (figure 2.2), the combination with other approaches is necessary to increase the probability that agglomeration effects will occur and to prevent in this way welfare losses for low-income groups.

To show that a wide range of initiatives could be considered to regenerate a city, it is interesting to mention a complete different topic. At first sight is not an aspect which would make a city economically stronger, but policy makers are increasingly acknowledging the value of urban design. “The relevance is not only understood in terms of jobs and the economic value added to city-regions, but also in producing an ecology and economy of entrepreneurialism, innovation and creativity, which is very attractive to both inward investors and other creative people” (Bell and Jayne, 2003, p. 281). In this way design-led strategies could create a suitable business environment and so a competitive advantage for the local economy.

However, Bell and Jayne (2003) state that urban design can have greater impact on local and regional economies when it is integrated at the level of policy and public debate. The need for integration into larger policies does also appear from the case study of Hubbard (1995), which shows the transformation of Birmingham from an industrial to a service-based urban economy. Though the aesthetics are improved, the benefits for the local economy are not very clear. Therefore Hubbard states that “improved urban design can create a physical environment conducive to investments, but this needs to be accompanied by other measures to ensure that the benefits of these investments trickle down to all” (Hubbard, 1995, p. 251). When additional measures are missing, there is the risk that the regeneration of the urban environment increases the social divisions and public opposition, because then the investors and local elites benefit at the expense of local residents.

The examples of urban regeneration mentioned in this section, local economic development, gentrification and design-led strategies, could all contribute to a city’s competitiveness, but it appeared already that integration of several approaches is required. Kitson et al. (2004) do also argue that individual approaches are interrelated and cannot be seen separately and that urban competitiveness is based upon several drivers, which is illustrated in figure 2.3. This scheme is comparable with the previous figure. Where the examples of this section where labelled as business development (LED), neighbourhood development (Gentrification) and physical business infrastructure (Urban design) according to figure 2.2, regarding this figure they would be respectively classified as productive capital, human capital and creative or cultural capital.

Where this section focused on the literature which could provide conditions for a successful implementation of the urban regeneration concept and described some examples of individual approaches, the following sections focus on literature which could explain the influence of two other possible approaches of urban regeneration. A literature review of these approaches, investments in new infrastructure and educational policies, is useful, because the case study of the next chapters is closely related to these approaches.
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2.2
The economic effects of new infrastructure

The previous section suggested already that the construction of new infrastructure is a possible approach for urban regeneration, according to figures 2.2 and 2.3. This section focuses in more detail on the spatial-economic effects of investments in infrastructure projects and starts with a very fundamental characteristic of infrastructure: accessibility.

In times that there was no sufficient infrastructure, which is nowadays sometimes still the case in less developed countries, it was usual that everyone cultivates its own food. Maybe that only within a village some specialization exists, for example that one focused on agriculture and another on cattle-breeding. However, when the infrastructure was improved, it became possible to buy products in other villages, which increased the level of specialization. This development has going on and nowadays it is possible to buy products from all over the world. A side effect of this development is that all goods can be produced at its most favourable location with the lowest operational costs.

The Scottish economist Adam Smith did already in 1776 acknowledge the value of this development. In that year he stated his famous proposition that specialization will increase welfare, because goods can be produced more efficient due to specified knowledge (BiblioLife, 2009). His proposition is nowadays widespread accepted among economists. Since infrastructure is an important driver for specialization, a well functioning infrastructure system is of great importance for the economic development of a country.

This relationship between infrastructure and spatial-economic developments should theoretically generate two main spatial-economic effects and two derived effects when new infrastructure would be constructed. This is illustrated by figure 2.4 provided by Romp and Oosterhaven (2002).
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Less travel time is inherent to the construction of new infrastructure, so all effects are generated by this exogenous change. The first main effect is that these time gains will some people stimulate to migrate, for example because they want to live in dwellings with more room, at lower prices, with more green, etc. Indirectly this will create local employment, because these people will buy products in the surrounding of their new house. Therefore this first effect is beneficial for regions which are further away from densely populated areas. The second effect occurs because producers can buy and sell products with lower transports costs and therefore can sell them at lower prices. Moreover, markets further away become accessible while these markets could not be served at competitive prices in the initial situation. In the end this will increase the demand for their products and thus also the employment. The latter will probably induce labour migration.

However, the net value of this second effect is unclear. On the one hand it is positive, because a larger market can be served, but on the other hand does also the level of competition increase. Where most literature deals only with the first part of this paradox and thus conclude that infrastructure investments generates positive spatial-economic developments, practically it appears to be more complex and often even less positive. Finally, mostly the peripheral areas seem two loose from more competitive, central regions. The next paragraphs illustrate such developments.

Japan has a high-speed train system since 1964, the so called Shinkansen network, which is connecting some important cities. Some interesting developments are observed. It appeared that in the cities which are connected to the network the population growth was larger than the national average. Furthermore also the number of companies and the employment increased in these cities considerably more than in other cities (TNO Inro, 2000). However it is unclear to which degree these cities with a train station have made their positive development at the expense of the surrounding regions.

Also France has an extensive high-speed rail network. In the beginning there was only a connection between Paris and Lyon and in the first three years the amount of passengers on this connection increased with factor 2.5, where the half was a result of substation from other modalities (TNO Inro, 2000). Another effect was that the average commuting distance increased. People working in Paris could live at greater distance, due to the shorter travel times. Regarding spatial-economic developments there was not one strong development observable. From several studies it appeared that the location choice of companies is mainly based on the company strategy, labour supply in the surrounding and on potential regional development (TNO Inro, 2000).

Also Geurs (2004) concludes that investments in infrastructure will not directly result in movements of economic activities. According to him, a good accessibility is an important factor for location choice, but in spite of that insufficient to create large spatial-economic effects. Furthermore, there is still no empirical evidence that the relationship between infrastructure and spatial-economic development would be negative (Argyris and Kostopoulou, 2000). Therefore it remains very difficult to come up with a conclusive answer whether this relationship is positive or negative. Also the examples from France and Japan showed that a lot of effects can occur, but that there is mostly not one clear consequence.

Nevertheless it is possible to do something extra to make the trade-off more positive. This can be explained with the help of the discussion about the effect of additional investments in infrastructure at the time that the European Commission decided to create Trans European Networks (TENs). For a good understanding it is important to know that there are several types of TENs, like transport networks, energy networks and telecommunication networks. Furthermore, for example transport networks could be divided into roads, railways, waterways and air routes.

Vickerman (1995) argued that always more than one TEN has to be created, because an individual network would have a bias towards the central regions. According to him, a railway has always a bias to central regions, due to the characteristics of this modality, and this supposition is more or less in line with the observations of the practical examples from Japan and France. However, in another article he write with two colleagues that at that time there were no such significant results for other modalities, but they are afraid that this will be the case and thus that all Trans European Transport Networks would have a bias towards central regions (Vickerman et al., 1999).
The reasoning that a bias could be rolled off when several TENs are constructed together is promising. In this sense, also Argyris and Kostopoulou (2000) argue that a less competitive region not always have to loose from central regions, as long as the peripheral area will take adequate measures regarding regional policy. For example they state that “other developments are required, like the further extension and modernisation of telecommunication networks, reforms of institutional structures leading towards European integration and industrial change” (Argyris and Kostopoulou, 2000, p. 414). Examples of the latter could be continuous formation and training of regional human capital and the provision of adequate assistance of entrepreneurs. Finally, this could result in innovations of new products and production methods or the exploration of new markets. To support these developments Argyris and Kostopoulou (2000) are in favour of service providers, like information centres and marketing agencies.

Begg and Mayes (1993) suppose comparable measures. They also argue that policy makers of peripheral regions need to stimulate innovations and improvements of existing technologies and that the business service sector have to be promoted. Moreover, they ultimately state that improvements of education and training probably are the most important measure which have to be taken, because the availability of qualified labour in a region is an important factor for the location choice of companies and thus for the regional competitiveness (Begg and Mayes, 1993).
In the report of TNO Inro (2000) it is also acknowledged that an educated labour force is an important element for attracting companies and thus for the economic development of a region. Furthermore locating costs, the available space and the tax climate are important to attract (foreign) companies to a region. These conditions create possibilities for additional measures to make the outcome of the relationship between infrastructure and spatial-economic developments more positive and so increase the probability that an infrastructure project will succeed.

All these examples of additional measures fit in the framework provided by Banister and Berechman (2001). They state that ‘transport infrastructure investments acts as a complement to other more important underlying conditions, which must also be met if further economic development is to take place. Additional transport investment is not a necessary condition, but acts in a supporting role when other factors are at work’ (Banister and Berechman, 2001, p. 210). According to them, there are three necessary conditions (figure 2.5), which all have to be present and operating together, to ensure that economic growth will ensue.
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The first condition (positive economic externalities) contains among others the availability of high qualified labour force, which was also mentioned by several other articles where this report already referred to. But also examples of the other conditions are already mentioned before, like the availability of space (included in the second condition) and the tax climate (belonging to the third condition). Banister and Berechman emphasize that these conditions individually are not sufficient and that previous literature maybe too much focused on a particular condition.

In summary, it is fair to conclude that the effect of new infrastructure projects on regional economic development of peripheral regions is doubtful, but that additional measures or combinations of projects could help to make the effects more positive. This fits in the conclusions of section 2.1 where it was stated that integration of several approaches is necessary for successful urban regeneration. Investments in infrastructure was only mentioned as one possible approach to urban regeneration. Another approach was for example investments in human capital. Therefore it is interesting that the literature discussed in this section especially mentioned the need for investments in education and training and the importance of qualified labour. This approach is the central theme in the next section.
2.3
The economic effects of investments in education

This section focuses on human resource/capital improvements as possible approach to urban regeneration. It was mentioned several times as possible approach in the literature studied so far. One of the arguments was that a qualified local labour pool makes an area more attractive for companies and in this way creates possibilities for economic regeneration. This section contains a further investigation of the effects of  investments in education to the (local) economy. However, we have to keep in mind that investments in education are just as investments in infrastructure, only one possible approach to urban regeneration. It is already emphasized that all single approaches are only fully utilized when they are integrated with one or more other approaches. Nevertheless, it is also interesting to focus on the scientific literature which deals with this single approach, because education will be an important element in the upcoming case study.

Before explaining the effects of investments in education, first the relevance of it needs to be dealt with. This relevance can be derived from the broader concept of the quality of life. Figure 2.6 shows that the capacity for innovation and learning influences the urban performance and the productivity, which both have effect on the quality of life. Therefore, when investments in education are made, finally this could regenerate an area and improve its quality of life. However, the capacity for innovation and learning is only one determinant of quality of life and for example the employment rate is not affected. This is in line with the literature which was referred to in the previous sections, that the integration of several regeneration approaches is necessary.
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Though the capacity for innovation and learning is only one of the determinants of quality of life, the importance of this determinant tremendously increased in the last decades for Western countries. The economies in these countries are nowadays called knowledge-based economies. This term “refers essentially to the increasing importance of knowledge as the source of wealth creation” (Sölvell and Birkinshaw, 2000, p. 83). The main source of wealth “switched from natural assets (notably land and relatively unskilled labour) through tangible created assets (notably buildings, machinery and equipment, and finance) to intangible created assets (notably knowledge and information of all kinds)” (Dunning, 2000, p. 8). The cause of this development is the globalization process. Globalization, initiated by improvements in infrastructure as explained in section 2.2, resulted in decreasing transportation costs of materials and information. Finally the location of production became less important, which made outsourcing or even relocating of some production processes to low-wage countries more competitive. However, “the creation of new ideas based on tacit knowledge cannot easily transferred across distance, so the comparative advantage of the high cost countries of North American and Western Europe is increasingly based on knowledge-driven innovative activity” (Audretsch, 2000, p. 77). The spill over effect of this knowledge is just spatially restricted and therefore proximity to research bodies became more important as did the development of in-house corporate R&D capacity (Sölvell and Birkinshaw, 2000).

A scientist which is also well-known of his emphasize on the importance of human capital is Richard Florida. He also argues that because of the increased competition due to globalization, ‘the change under way is not one of old sectors giving way to new, but a more fundamental change in the way goods are produced and the economy itself is organized - from mass production to a knowledge-based economy’ (Florida, 1995, p. 534). Therefore competitive advantages arise no longer through economies of scale, but because of the availability of knowledge. This requires from firms and organizations a shift ‘towards the principles of knowledge-based organization, and to adopt new organizational and management systems harness knowledge and intelligence at all points of the organization from the R&D labouratory to the factory floor’ (Florida, 1995, p. 534).

In one of his researches Florida concludes that talent (human capital) is a driving factor in regional development. It exerts considerable effects on the location of high-technology industries and therefore affects the regional income not only directly but also indirectly through high-technology industry (Florida, 2002). Florida is convinced that talent is a key intermediate variable, but at the same time he emphasizes that certain regional conditions are required to attract talent. Therefore, ‘a more efficacious approach to regional development may be to emphasize policies and programs to attract human capital, as opposed to conventional approaches that focus on the attraction of firms and the formation of industrial clusters’ (Florida, 2002, p. 754), since the latter will be automatically induced by the former.

However, investments in education and knowledge are not only relevant and important, but also very effective. This appears from the yields of such investments. These benefits are relatively high to the society as to individuals, especially when the low risks of such investments are taken into account. Internationally the individual yields, i.e. the effect on the net wage, of an additional year of education vary between 5 and 15% (Psacharopoulos and Patrinos, 2002). However, most countries face a decline of their individual rate of returns over the past decades. This is probably caused by economic growth, which gives less sense to additional education. For the Netherlands several studies estimated the individual yields between 6-8% and the social yields in the sense of productivity increases are also estimated to be 6-8%. Moreover an increase of the average education level with one year results in a structural increase of the economic growth of 0,3% (Sectorbestuur Onderwijsarbeidsmarkt, 2003).

However while the importance of the knowledge based economy also holds for the Netherlands and the government even acknowledges that investments are indispensable, this is not reflected in educational policies with more investments. In spite of the high yields, the investments in education are decreasing in the Netherlands for some decades. For example, between 1987 and 1997 the investments in education as percentage of the GNP decreased with almost 30% and for scientific education this was even 50% between 1980 and 1995 (Sectorbestuur Onderwijsarbeidsmarkt, 2003). Probably this paradox is the result of the debate about two contrary basic social principles, which is especially emphasized in last year after the global crisis. On the one hand it is argued that the people who benefit from something also have to pay for it. Since the individual yields are even higher than the yields on the stock market, it seems to be justified that individuals have to pay the costs of education. On the other hand, it is argued that education have to be free for everyone. The result of this paradox is that “the investments in education are less than necessary for already twenty years” (Sectorbestuur Onderwijsarbeidsmarkt, 2003, p. 66). There are two important reasons which make the first basic social principle less applicable to the case of education and therefore support public investments in education. First of all, not only individuals benefit from additional education, but also the society as a whole. Social effects could be for example an increase in national income due to higher economic growth, less criminality, improvement of public health and improvements of technologies. Secondly, the individual yields are decreasing with the education level. This means that people with only little education will benefit more from investments in education than people which have had already many years of education. Since the former group mostly consists of poorer people, policies which force everyone to pay its own education will probably harm especially the group with the highest yields (Sectorbestuur Onderwijsarbeidsmarkt, 2003). Therefore, when the government invests in education, they especially have to stimulate poorer areas, because then they can achieve the highest yields on their investments.

This section showed the relevance, importance and effectiveness of investments in education and knowledge. It was argued that additional years of education for most population groups finally result in higher wages (individual yields) and higher productivity (social yields). In general it can be stated that investments in education have a very low risk regarding its yields and that it almost certainly increase the economic performance and national income. It is like the title of one of articles used in this section states: investing is earning back (Sectorbestuur Onderwijsarbeids-markt, 2003).

2.4
Conclusion

This literature review dealt with several topics. First of all the concept of urban regeneration was taken into consideration. It appeared that the current efforts can be putted into a long tradition of urban regeneration policies, where nowadays integration of several approaches and a strategic perspective seem to be essential. For a better understanding also the effects of two individual approaches were considered: infrastructure investments and education investments. The effects of infrastructure appeared to be rather complex, but additional regional policies can help to make them at least more positive. An example of such a measure which was mentioned in the literature is investments in education and training to create a qualified local labour pool. Investments in education appeared to be relevant, important and very effective, with relative high yields to individuals and to the society. 

All together, the scientific literature leaves enough space for a meaningful case study of a new metro line in Rotterdam, as long as we are aware of possible negative effects regarding infrastructure investments and a broad perspective is kept in mind. 

Moreover, there was only literature found which dealt with the influence of infrastructure investments to the economy and the influence of investments in education to the economy, while this research wants to discover if there is also a direct relationship between new infrastructure and the education level. When such a relationship exists, it would be an additional reason to invest in infrastructure, which is interesting because earlier in this report it was already stated that improving the accessibility is no longer a sufficient reason for large infrastructure investments. The upcoming case study is an attempt to create some clearness about the relationship between new infrastructure and education level and adds a first contribution into this literature gap.

Chapter 3 - The new metro line of Rotterdam

3.1
Introduction to the city of Rotterdam
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Rotterdam is the second city of the Netherlands, after the capital city Amsterdam, and in 2010 it has 605.428 inhabitants (COS, 2010a). Rotterdam is especially known because of its world port, which is the largest port of Europe. Whether or not this means that Rotterdam is also a world city is subject to discussion, but it is clear that Rotterdam has to deal with some problems which also exist in other big cities. In this sense it was already mentioned in the first chapter that the city of Rotterdam is trying to integrate both parts of the city, since the percentage foreigners, lower income groups and unemployed people is still significantly higher in the South of Rotterdam than in the North. For a better understanding it is important to know that Rotterdam consists of 14 districts which are all divided into several neighbourhoods. The latest extension date from March 18, 2010, when Rozenburg was added to the city of Rotterdam as 14th district (Gemeente Rotterdam, 2010). The South of Rotterdam contains five districts: IJsselmonde, Feijenoord, Charlois, Hoogvliet and Pernis. Especially the districts Feijenoord and Charlois face social problems, according to the figures 3.1, 3.2 and 3.3. From figure 3.2 it appears that there are only in Southern Rotterdam some neigbourhoods with a social index between 3,9 and 4,9 on a scale from 0 to 10.

	Districts
	Percentage Foreigners (2009)
	Percentage Registered Unemployment (2009)
	Average disposable income per household (2006)

	Stadscentrum
	52
	4
	27900

	Delfshaven
	71
	6
	22900

	Overschie
	34
	-
	27000

	Noord
	50
	4
	24800

	Hillegersberg-Schiebroek
	26
	2
	35400

	Kralingen-Crooswijk
	49
	5
	28400

	Prins Alexander
	29
	3
	30200

	Feijenoord
	65
	10
	23900

	IJsselmonde
	42
	5
	25200

	Charlois
	56
	6
	22200

	Pernis
	16
	-
	28300

	Hoogvliet
	33
	6
	27700

	Hoek van Holland
	11
	-
	31600

	Average
	47
	5
	26600
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	Category
	Index

	Socially very weak
	< 3,9

	Problematic
	3,9 - 4,9

	Vulnerable
	5,0 - 5,9

	Socially sufficient
	6,0 - 7,0

	Socially strong
	> 7,1
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However, there are also some promising statistics of the Southern part of the city. It would be the sixth city of the Netherlands with almost 200.000 inhabitants from which 41.000 are below the age of 18 (Gemeente Rotterdam, 2009a). This means an incredible potential of labour. However in the existing situation there are not enough jobs available to meet this labour force potential. Though the Kop van Zuid neighbourhood (which belongs to the district Stadscentrum) is able to promote itself as an attractive place for companies to locate, the rest of southern Rotterdam is still not an attractive location, among others due to its bad accessibility. Moreover, from the perspective of individuals the area is insufficiently connected to the rest of the Randstad, which means that it is not an attractive area to live when working somewhere in this economic core of the country and also not an attractive area to work when living somewhere else in the Randstad.

To create at least better perspectives for the many young people and for the future of the city, it is necessary to provide adequate education opportunities. Education is for example a main driver in creating chances to participate in the society and this is just an important cause and consequence of the low social indices of figure 3.3. Therefore easy access to high-quality education is required. In this sense investments in transport connections could be a stimulation for people to go to school and in this way become involved in social activities.

3.2
The redevelopment plans for Southern Rotterdam 

The bad accessibility of the South of Rotterdam is very obvious to see in figure 3.4. The fastest way to travel from South to North is by making use of the metro, since the Southern train stations are less important stations with infrequent departures to the North side. This means that actually all local passenger flows are pushed together on one north-south connection (metro line D). Furthermore, the east-west connection (line A, B and C) is also just one track. Therefore, an additional metro line will be not only beneficial for the accessibility of the Southern part of the city, but also for the city centre. In the City Centre Traffic plan (Gemeente Rotterdam, 2009b) it is stated that there are currently already capacity problems during rush hours on trajectories through the city centre and that these problems are expected to rise, because of new regional connections like the Randstad Rail. So to keep up a competitive position for the metro system an expansion is actually necessary. 



This extension of the network is planned with a line between the train stations Schiedam Centrum and Prins Alexander, through the Southern neighbourhoods Oud-Charlois, Carnisse, Zuidplein/Zuiderpark, Vreewijk and Hillesluis (figure 3.5). Calculations show that every day at least 70.000 people will make use of this new planned metro line, while the total potential is calculated at 88.000 people per day. On the busiest part of the trajectory, between Kralingse Zoom and Stadionpark (i.e. train station Rotterdam Zuid in Figure 3.4), the expected average amount of travellers is estimated to be 30.000-35.000 (Gemeente Rotterdam, 2009a). These estimations show the relevance of a new metro line.

In spite of this incredible potential amount of travellers the investment costs for a new metro line remains huge. The first estimations mention total costs of 2,2 billion euro (ANP, 2010). Therefore, improved accessibility is not a sufficient reason to implement such a project. Other indirect and more speculative effects have to be investigated whether or not these effects will appear. An example of such a indirect benefit is the attractiveness of the location for companies. Another effect, the improvement of the local education level, will be researched in the upcoming case study. To make these effects less speculative, the idea of a new metro line is part of a larger policy, with as ultimate goal the regeneration of Southern Rotterdam. The ideas are directed into several economic development area’s (figure 3.6). Besides, the municipality stimulates several smaller initiatives. Finally all projects together have to provide a change in the socio-economic situation of the South of Rotterdam.



The most striking idea is probably the construction of a new football stadium. In this area there is currently a football stadium with a capacity of 50.000 seats, but the capacity of the new one should be increased to 80.000 seats. An important reason is that the Netherlands are willing to organize the Olympic Games of 2028 and together with Belgium the world cup football in 2018 or 2022. The former will probably mainly takes place in Amsterdam, but regarding the latter Rotterdam can play an important role. However, it is still unknown which country may organize those world cups. Moreover, according to the first estimations an new metro line cannot be finished before 2018, but at the earliest in 2020 or 2021 (ANP, 2010). So if the Netherlands may organize this event, it is not a direct reason to create the new metro line.

For the rest of the Stadionpark development area there are plans for the creation of a skating ring, upgrading of the existing train station Rotterdam Zuid and another function for the existing football stadium (Gemeente Rotterdam, 2009a). New houses and offices have to make from Stadionpark a competitive area at interregional level.

Another economic development area is Hart van Zuid (Heart of South). The main challenge here is to combine spatial functions and infrastructure. In other words: improving the accessibility, while reducing its impact to the environment. Furthermore, the shopping centre will be renewed and the event hall Ahoy will be enlarged (Gemeente Rotterdam, 2009a).

The third development area is the regeneration of the old city harbours (Stadshavens), which lost their function when the harbour was extended towards the North Sea. After 2020 this area has to fulfil large parts of the local demand for jobs and houses (Gemeente Rotterdam, 2009a). Until that time, some specific places are used for innovative ideas, like the RDM campus and the Climate campus.

Another idea is for example the Zorgboulevard, which mainly consists of a large new hospital near train station Lombardijen. This hospital replaces two other hospitals in Southern Rotterdam, which will make it a large employer in this area. It is the idea that in the future other medical related companies and some schools will locate near this hospital (Gemeente Rotterdam, 2009a). Finally, Rotterdam pays a lot of attention to the creative cluster. In the Southern part of the city there are for example chances for such companies in old facilities like the Maassilo.
Chapter 4 - Case study: Travel time and the education level
4.1
Education institutions in Rotterdam

This chapter focuses on the city of Rotterdam through a case study of the education level. Chapter 3 listed already some variables which could be related to the education level (figure 3.1), like the unemployment rate and the average disposable income. However this case study investigates whether or not there is a direct relationship between the education level per neighbourhood and the travel times to education institutions. Still an accurate measure for the education level needs to be determined, because it can be considered in several variants. This research investigates the education level in the sense of the number of current students living in a particular district. Since primary and secondary schools are quite well diffused across the whole city, this is not a good measure for investigating differences between district. The same holds for so called MBO institutions. Therefore this research only takes into account the students of ‘higher’ and academic education institutions (HBO and universities). This means that the following institutions in Rotterdam have to be taken into consideration:

1. Erasmus Universiteit
( has two locations: Woudestein and the Medical Centre (MC)
2. Hogeschool InHolland

3. CodArts Hogeschool

4. Hogeschool Rotterdam (henceforth called HRO)

( has the following locations: Academieplein, Kralingse Zoom, Wijnhaven, Museumpark, Blaak, Lloydkwartier, Pieter de Hoochweg and one in the city of Dordrecht (HRO, 2010a).

There are two other HBO education institutions, namely the Eurocollege Hogeschool and the PABO Thomas More, but these institutions has only respectively 220 and 500 students and are because of these small figures left out from the research. 
Figure 4.1 shows the locations of the educations institutions of this research. It is striking that there is only one HBO institution (Hogeschool InHolland) located on the south side of the river. Moreover this institution is located in a neighbourhood (Kop van Zuid) which is the only neighbourhood in Southern Rotterdam of the district where it belongs to (Stadscentrum). 

Furthermore it is interesting to notice that all education institutions are located on a walking distance from a metro station, i.e. within a walking time of 10 minutes. One of the reasons that a location close to a metro station is so favourable is because in the Netherlands students may use public transport for free. The result of this policy is that a lot of students travel by public transport. Furthermore, the reliability and high frequency of metros makes this modality more attractive than for example bus or tram. In this sense it is striking that there is only one HBO institute in Southern Rotterdam and also only a few metro stations. This is part of the relationship which will be further investigated.


4.2
Travel times

After selecting the education institutions which need to be taken into consideration for a meaningful research, it is possible to calculate the travel times from each of the districts in Rotterdam towards these institutions. For these calculations a travel planner is used on the website of the company which provides the public transport in the city of Rotterdam (RET). The travel time is measured from several streets per district to the metro station most closely to the particular education institute (appendix A). This resulted in a particular time frame for every district-institution trip, which are shown in figure 4.2. Sometimes it appeared that from a particular neighbourhood much more than the average time was needed to travel to an institute. These outliers are mentioned separately. Finally, also an average travel time from all districts towards an institute could be provided. After these average travel times were calculated it was easy to detect the districts from which more time is needed to travel to the particular institute. These are in the figures red coloured.
Some things are striking when analyzing these figures. First of all, it is clear that the Erasmus Universiteit and the Kralingse Zoom department of the HRO has the highest average travel times (at the bottom of the tables). However this could actually already be concluded from figure 4.1. The second thing which is striking are of course the relative long travel times from some particular districts. On the north side of the city there are three problematic districts: Overschie, Prins Alexander and Hillegersberg-Schiebroek. It is interesting to notice that they all lie outside the ring of highways around the city (A20, A16, A15, A4; see figure 4.1), so maybe the relative long travel times has something to do with the characteristics of these districts. Overschie contains not so much houses and is situated between a business park and an airport. The other two districts are really suburbs, so there live people who prefer to live at the corner of the city.

These arguments does not hold for the long travel times from the southern districts., so other explanations need to be discovered. Feijenoord does score quite good. Regarding the southern districts it is the one which is most closely to the core of the city and it is best connected to the metro system. It has actually only a relative high travel time towards the CodArts Hogeschool. In absolute terms it is not that high, but all other districts are simply well connected to the central station. Charlois score quite good on the travel times towards institutions in the district Delfshaven (HRO Museumpark, Academieplein and Lloydkwartier). This is because the travel time by bus from Charlois through the Maastunnel towards Delfshaven is relative short. However, as earlier stated such connections are less reliable and have a lower frequency than the metro system. Therefore travel times increase exponentially when larger distances needs to be covered, for example because several changes of modality (or particular lines) are probably the best option to travel as fast as possible to the destination. This is reflected in the travel times from Charlois to the institutions near metro station Kralingse Zoom and Centraal Station. IJsselmonde faces more or less the same problem as Charlois. The institutions near Kralingse Zoom can be reached relatively fast by bus via the Van Brienenoordbridge, but for other destinations several changes of modality are necessary and thus a high travel time.

	 Institute
	Erasmus Universiteit
	Erasmus MC
	Hogeschool InHolland
	CodArts Hogeschool

	 Metro station
	Kralingse Zoom
	Dijkzigt
	Wilhelminaplein
	Centraal Station

	Stadscentrum
	10 - 20
	5 - 15
	10 - 20
	10 - 15

	 
	
	
	Kop van Zuid: 5
	CS Kwartier: 1

	Delfshaven
	15 - 25
	5 - 15
	15 - 25
	15 - 20

	 
	
	
	Oud-Mathenesse:30
	

	Overschie
	40 - 50
	20 - 30
	35 - 40
	15 - 25

	Noord
	25 - 30
	20 - 30
	10 - 20
	5 - 15

	Hillegersberg-Schiebroek
	35 - 45
	30 - 40
	30 - 40
	20 - 25

	Kralingen-Crooswijk
	5 - 15
	15 - 25
	20 - 35
	15 - 25

	Prins Alexander
	10 - 25
	25 - 35
	25 - 35
	25 - 35

	Feijenoord
	20 - 30
	20 - 30
	5 - 15
	20 - 30

	IJsselmonde
	20 - 30
	30 - 40
	15 - 20
	20 - 30

	Charlois
	30 - 40
	10 - 20
	10 - 20
	20 - 30

	 
	Heijplaat: 50
	Heijplaat: 45
	
	Heijplaat: 40

	Average travel time
	21 - 31 minutes (26)
	18 - 28 minutes (23)
	17,5 - 27 minutes (22,25)
	16,5 - 25 minutes (20,75)



	 Institute
	HRO Academieplein & Lloydkwartier
	HRO Blaak & Wijnhaven
	HRO Museumplein
	HRO 

Kralingse zoom

	 Metro station
	Coolhaven
	Blaak
	Dijkzigt
	Kralingse Zoom

	Stadscentrum
	5 - 15
	5 - 15
	5 - 15
	10 - 20

	Delfshaven
	5 - 15
	10 - 20
	5 - 15
	15 - 25

	 
	
	Oud-Mathenesse: 25
	
	

	Overschie
	20 - 30
	20 - 30
	20 - 30
	40 - 50

	Noord
	20 - 30
	10 - 25
	20 - 30
	25 - 30

	Hillegersberg-Schiebroek
	30 - 40
	30 - 40
	30 - 40
	35 - 45

	Kralingen-Crooswijk
	15 - 25
	10 - 20
	15 - 25
	5 - 15

	Prins Alexander
	25 - 35
	20 - 30
	25 - 35
	10 - 25

	Feijenoord
	20 - 30
	15 - 30
	20 - 30
	20 - 30

	 
	
	Noordereiland: 10
	
	

	IJsselmonde
	30 - 40
	30 - 40
	30 - 40
	20 - 30

	 
	
	Lombardijen: 15
	
	

	Charlois
	15 - 25
	20 - 30
	10 - 20
	30 - 40

	 
	Heijplaat: 50
	Heijplaat: 45
	Heijplaat: 45
	Heijplaat: 50

	Average travel time
	18,5 - 27,5 minutes
(23)
	17 - 28 minutes (22,5)
	18 - 28 minutes (23)
	21 - 31 minutes (26)



	District
	Average travel time to all institutions

	Stadscentrum
	7 - 16,5 minutes (11,75)

	Delfshaven
	10 - 19,5 minutes (14,75)

	Overschie
	25 - 34,5 minutes (29,75)

	Noord
	16,5 - 26,5 minutes (21,5)

	Hillegersberg-Schiebroek
	30 - 39,5 minutes (34,75)

	Kralingen-Crooswijk
	12,5 - 23 minutes (17,75)

	Prins Alexander
	21 - 32 minutes (26,5)

	Feijenoord
	17,5 - 28,5 minutes (23)

	IJsselmonde
	25,5 - 35 minutes (30,25)

	Charlois
	18 - 28 minutes (23)

	Average
	18,3 - 28,3 minutes (23,3)



Finally, it was possible to calculate the average travel time from a particular district to all education institutions. So every row of the figure 4.2 was summed up and divided by ten (the columns of metro stations with two institutes nearby needs to be counted twice). The results are shown in figure 4.3. In this way it appeared that the average travel time from Charlois and Feijenoord are not so bad as might be supposed. Though their average travel times are ranked directly after the red coloured time frames, they are still slightly below the average of 23,3 minutes. Nevertheless, it is too early to conclude whether or not there could be a relationship between travel times and the education level. This will be investigated in the next section.
4.3
Education level

The second aspect of the researched relationship is the education level of every district. It is already mentioned that there are several methods to measure the education level, but that this research investigates the number of current students of HBO institutions and universities who live in a particular district. To trace this information the education institutions listed in section 4.1 are contacted. The CodArts Hogeschool and Hogeschool InHolland were willing to provide a list with postal codes of its current students. Furthermore, the Erasmus Universiteit provides a list with the number of students living in each district. Unfortunately, the Hogeschool Rotterdam would not share any information.
Of course, it would not be fair if the absolute numbers of students of each district are compared with each other, because there are large differences in the total population numbers of each district. Therefore, it is necessary to adjust these numbers with the population per district. However, to make the statistics even more reliable this research adjusts the number of students living in a particular district to the potential student population of this district. For the potential student population the number of the total population between 18 and 23 years old is used. Though in normal situations also 17 year old people can study at a HBO institution and often students of HBO institutions and universities are also older than 23 years, the number of people between 18 and 23 years will probably illustrate the potential number of students quite well.

If the percentage of the potential student population is larger than the percentage of the total population, it means that there live relatively many people between 18 and 23 years old in that particular district. Without concluding something, it is interesting to notice that the districts which were red coloured in figure 4.3 (together with the ‘district Others’, which would probably also have relative large travel times) are the only one where the percentage of the potential student population is lower than the percentage of the total population. Thus in the districts with large travel times, there live relatively few young people between 18 and 23 years. Furthermore, the three districts which showed the lowest travel times in figure 4.3 (Stadscentrum, Delfshaven and Kralingen-Crooswijk), are also the three districts where the percentage of the potential student population minus the percentage of the total population are the highest, so here live relatively many young people.

	 
	Total population
	Total population in percentages
	Potential student population 

(18-23 years old)
	Potential student population in percentages

	Stadscentrum
	30.543
	5,20
	3.405
	6,58

	Delfshaven
	71.201
	12,13
	8.038
	15,54

	Overschie
	15.896
	2,71
	1.167
	2,26

	Noord
	49.794
	8,48
	4.899
	9,47

	Hillegersberg-Schiebroek
	41.390
	7,05
	2.205
	4,26

	Kralingen-Crooswijk
	49.289
	8,40
	6.037
	11,67

	Prins Alexander
	90.312
	15,39
	5.917
	11,44

	Feijenoord
	68.478
	11,67
	6.168
	11,92

	IJsselmonde
	57.941
	9,87
	4.653
	8,99

	Charlois
	62.925
	10,72
	5.735
	11,08

	Others*
	49.149
	8,37
	3.517
	6,80

	Total
	586.918
	100%
	51.741
	100%



4.3.1 - Erasmus Universiteit

The Erasmus Universiteit is the only university of Rotterdam and has categorized its education and research into three domains: Economics and Management; Law, Culture and Society; and Medicine and Health Sciences (EUR, 2010a). The first two domains are situated at the location Woudestein and the latter is situated at the location Erasmus MC (Medical Centre). The domains can be divided into seven faculties: Business Administration, Economic Sciences, Law, Social Sciences, History and Arts, Philosophy, and Medicine and Health Sciences (EUR, 2010b). The Erasmus Universiteit is the second largest education provider in Rotterdam, after the Hogeschool Rotterdam. According to the annual report of 2008, the Erasmus Universiteit had 19.440 students at 1 October 2008 (EUR, 2009). The annual report of the Medical Centre mentions that this location had 3.308 students at the same date (Erasmus MC, 2010), which means that the location Woudestein hosted 16.132 students. Probably these numbers are not changed that much since that time, because also the difference between 2007 and 2008 was only 1,7% (341 students less).

The Erasmus Universiteit was willing to provide an overview of the number of students per district, which is shown by figure 4.5. It appeared that 3.502 students live within the boundaries of the Rotterdam municipality, which is only 18 percent of their total amount of students. However, the four districts (Pernis, Hoogvliet, Hoek van Holland and Rozenburg) which were before united in the ‘district others’, are not included in these data.


As earlier mentioned it would not be fair to compare these statistics directly with each other, but they need to be adjusted to the potential student population. So the number of students from a district with a high potential student population has to be adjusted down and vice versa. Figure 4.6 shows these adjustments, whereby the number of students is divided by the potential student population and then multiplied by 9,0909. This last step is because the potential student population would be 9,0909 for every district when it would be equally divided across all districts (100/11=9,0909).


	 
	Percentage of Students
	Pot. Student Population
	Adjusted Index
	
	Travel

Time

	Stadscentrum
	13,71
	6,58
	18,98
	
	10-20 (15)

	Delfshaven
	14,22
	15,54
	8,32
	
	15-25 (20)

	Kralingen-Crooswijk
	19,65
	11,67
	15,31
	
	5-15 (10)

	Noord
	16,30
	9,47
	15,65
	
	25-30 (27,5)

	Overschie
	1,66
	2,26
	6,68
	
	40-50 (45)

	Hillegersberg-Schiebroek
	6,28
	4,26
	13,40
	
	35-45 (40)

	Prins Alexander
	10,39
	11,44
	8,26
	
	10-25 (17,5)

	Feijenoord
	8,00
	11,92
	6,10
	
	20-30 (25)

	IJsselmonde
	4,28
	8,99
	4,33
	
	20-30 (25)

	Charlois
	5,51
	11,08
	4,52
	
	30-40 (35)

	Others
	x
	6,80
	x
	
	x


Unfortunately, it was impossible to make a distinction between the students of the both locations. This means that the percentage of students per district and the adjusted index are based on all students of the Erasmus Universiteit. However, the travel time reflects the time which is needed to travel from a particular district to the location Woudestein, which hosts approximately 83% of all the students of the Erasmus Universiteit. 

In spite of this difference between the two variables, we will lift out some striking results in this relationship yet. It appears that the two districts with the shortest travel time (Kralingen-Crooswijk and Stadscentrum) score quite high, which suggests that the travel time indeed has influence on the student index. However, the indices of the districts with the third and fourth best travel time (Prins Alexander and Delfshaven), are much lower and therefore does not fit in such a linear relationship. Furthermore, also the high scores of Noord and Hillegersberg-Schiebroek are striking. Those districts have respectively the seventh and ninth ranking regarding the travel times, but the second and fourth ranking regarding the indices. Finally, it is interesting for this research to mention that the three southern districts have the three lowest indices, while this is not the case with their travel times. So apparently the high educated students of the Erasmus Universiteit prefer to live in one of the northern districts, rather than in the southern districts with their low social indices (see also figure 3.2), even if this means a longer travel time.

4.3.2 - CodArts Hogeschool

The CodArts Hogeschool provides arts education at the HBO level. The education is basically divided into three types: music, dance and circus. This institution is quite internationally oriented since their 1.034 students (year 2009-2010) have about 60 nationalities (CodArts, 2010). The CodArts Hogeschool was willing to provide a list with the postal codes of their students. It appeared that 691 students live within the boundaries of the Rotterdam municipality, which is two third of their total amount of students. This high score is probably caused by the presence of the many international students. 

With the help of the list of postal codes in Rotterdam (appendix B), it was possible to assign the postal codes of students to the different district and in this way calculate the number of students living in each of the districts. The results are illustrated by figure 4.7.



Again the absolute numbers of the students living in each district are adjusted to the potential student population which is shown by figure 4.8. The first thing which appears from these results is the large difference between the three highest indices and the indices of the other districts. Moreover, these highest indices belongs to the districts with the shortest travel times towards the CodArts Hogeschool, which suggest that there is a relationship between those variables. This is also confirmed by the fact that Kralingen-Crooswijk scores relative low, while they have a substantial student population. However, we have to be aware of other influencing factors before drawing conclusions. In this case it could be that the proximity of a university strongly increases the potential student population of this district, which result in an overestimation of the influence of the potential student population on the 

number of students from the CodArts Hogeschool living in this district.

	 
	Percentage of Students
	Pot. Student Population
	Adjusted Index
	
	Travel

Time

	Stadscentrum
	15,34
	6,58
	21,19
	
	10-15 (12,5)

	Delfshaven
	38,64
	15,54
	22,61
	
	15-20 (17,5)

	Kralingen-Crooswijk
	7,81
	11,67
	6,09
	
	15-25 (20)

	Noord
	23,88
	9,47
	22,93
	
	5-15 (10)

	Overschie
	0,58
	2,26
	2,34
	
	15-25 (20)

	Hillegersberg-Schiebroek
	1,74
	4,26
	3,71
	
	20-25 (22,5)

	Prins Alexander
	2,75
	11,44
	2,19
	
	25-35 (30)

	Feijenoord
	3,47
	11,92
	2,65
	
	20-30 (25)

	IJsselmonde
	0,72
	8,99
	0,73
	
	20-30 (25)

	Charlois
	4,05
	11,08
	3,32
	
	20-30 (25)

	Others
	1,01
	6,80
	1,35
	
	x



4.3.3 - Hogeschool InHolland

The Hogeschool InHolland has locations in Alkmaar, Amsterdam/Diemen, Delft, Den Haag, Dordrecht, Haarlem, Hoofddorp, Rotterdam and even one in Paramaribo, Surinam. All together 33.500 students are inscribed at Hogeschool InHolland. From those students, 8.300 are studying at the location Rotterdam. The education at this location is divided into four schools: School of Education, School of Economics, School of Communication & Media, and School of Social Work (InHolland, 2010).

It is already mentioned that the Hogeschool InHolland Rotterdam is the only HBO institution on the south side of the city, so beforehand it was interesting to include this institution in the case study. Fortunately, they were willing to provide a list with the postal codes of their current students. This list is analyzed to discover how many students lived in each district. First of all, it appeared that 3.343 students lived in Rotterdam, which is 40,28% of all students at the location Rotterdam. Compared to the CodArts Hogeschool (66,67%) for example, it is a relative low percentage. A reason could be that the Hogeschool InHolland is not that exclusive in its education as the CodArts Hogeschool. This means that they do not attract much students which initially lived at quite some distance from Rotterdam and therefore have to rent some shelter within the city.

Figure 4.9 illustrates the number of students who live in a particular district as percentage of the students of the Hogeschool InHolland Rotterdam who live within the municipality borders. Compared to figure of the CodArts Hogeschool it is obvious that the students of InHolland are more equally divided across the districts. It is also interesting to notice that a substantial share of the students is living in the southern districts. Feijenoord and Charlois even have the second and third rank regarding the number of students of the Hogeschool InHolland Rotterdam.


However, like in the previous cases, it is necessary to adjust these percentages to the potential student population. The results of these adjustments are shown in figure 4.10. The adjusted index makes the differences between the districts even smaller, but does not correct the strange travel time-student index relationship of this particular case. Though it appears that the travel time has influence on the student index, there is no rule that short travel times always result in a higher index. In other words, next to the influence of travel times, also other factors do have impact. For example, the six districts with a travel time below the average of 22,25 minutes contains the four districts with the highest indices, but also two districts (Stadscentrum and IJsselmonde) with a significant lower index, which is not in accordance with their travel time. Nevertheless, it is interesting that the southern districts Feijenoord and Charlois score quite well in this case of a ‘southern side education institute’. 

Also regarding the four districts with a relative long travel time (red coloured), the explanation of the student indices will probably go beyond the relationship with the travel times. Indeed, they have a lower index than the districts with short travel times. This is in accordance with the proposition that longer travel times result in lower indices. However, when these four districts are compared mutually, it is impossible to discover a sequence which is in line with this proposition. For example Kralingen-Crooswijk and Hillegersberg-Schiebroek have the same index, while the travel time from the latter towards the Hogeschool InHolland is 7,5 minute shorter. Furthermore, Overschie has a relative high index when taking into consideration its average travel time of 37,5 minutes. 

	 
	Percentage of Students
	Pot. Student Population
	Adjusted Index
	 
	Travel Time

	Stadscentrum
	5,59
	6,58
	7,72
	 
	10-20 (15)

	Delfshaven
	17,71
	15,54
	10,36
	 
	15-25 (20)

	Kralingen-Crooswijk
	9,03
	11,67
	7,03
	 
	20-35 (27,5)

	Noord
	10,44
	9,47
	10,02
	 
	10-20 (15)

	Overschie
	1,97
	2,26
	7,92
	 
	35-40 (37,5)

	Hillegersberg-Schiebroek
	3,29
	4,26
	7,02
	 
	30-40 (35)

	Prins Alexander
	9,72
	11,44
	7,72
	 
	25-35 (30)

	Feijenoord
	15,26
	11,92
	11,64
	 
	5-15 (10)

	IJsselmonde
	8,11
	8,99
	8,20
	 
	15-20 (17,5)

	Charlois
	12,59
	11,08
	10,33
	 
	10-20 (15)

	Others
	6,28
	6,80
	8,40
	 
	x



4.3.4 - Hogeschool Rotterdam

The Hogeschool Rotterdam is the education institution with the largest number of students in Rotterdam, namely 28.500 students (HRO, 2010b). As listed in section 4.1 these students are divided across eight locations. At those locations the Hogeschool Rotterdam provides a variety of education directions. 

Because of the large number of students and the variety of education, the Hogeschool Rotterdam is an interesting institution to include in this analysis. Unfortunately, this institution would not provide any data about its students. Therefore the analysis is restricted to the Erasmus Universiteit, the CodArts Hogeschool and the Hogeschool InHolland.
4.4
Relationship between travel time and education level

After the travel times from the several districts to the different education institutions are calculated and the number of students per district are transformed into student indices it is possible to make an accurate statistical analysis of the relationship between those two variables. The meaning of this relationship lies in the fact that the student index used in this case study is an important indicator for the education level in a particular district. Therefore, in essence we are analyzing the relationship between travel times and the education level. The data gathered in previous sections which are relevant for the analysis of this relationship are put together in figure 4.11.

	 

 
	Erasmus Universiteit
	CodArts Hogeschool
	Hogeschool InHolland

	
	Travel time
	Student index
	Travel time
	Student index
	Travel time
	Student index

	Stadscentrum
	15
	18,98
	12,5
	21,19
	15
	7,72

	Delfshaven
	20
	8,32
	17,5
	22,61
	20
	10,36

	Kralingen-Crooswijk
	10
	15,31
	20
	6,09
	27,5
	7,03

	Noord
	27,5
	15,65
	10
	22,93
	15
	10,02

	Overschie
	45
	6,68
	20
	2,34
	37,5
	7,92

	Hillegersberg-Schiebroek
	40
	13,4
	22,5
	3,71
	35
	7,02

	Prins Alexander
	17,5
	8,26
	30
	2,19
	30
	7,72

	Feijenoord
	25
	6,1
	25
	2,65
	10
	11,64

	IJsselmonde
	25
	4,33
	25
	0,73
	17,5
	8,2

	Charlois
	35
	4,52
	25
	3,32
	15
	10,33





To visualize the data from figure 4.11 it is interesting to make a regression plot, which is shown in figure 4.12. Of course, the travel time is the independent variable and the student index the dependent variable. The formula for the regression line is y = 15,978 - 0,2929x. Thus, on average the student index would be 15,978 for an area with a travel time of 0 minutes, while this index is decreasing with 0,2929 for every additional minute travel time. However, the R2 is only 0,1932 which means that about 80% of the variances in student indices cannot be explain from the travel times.

When we analyze the dots in the regression plot we can conclude that in general the districts with short travel times and long travel times score better than may expected on basis of their travel time, because these dots lie in most cases above the regression line. Furthermore, the districts with travel times between 20 and 30 minutes do have quite low student indices, compared to the expectations based on their travel times. Therefore a linear regression line does actually not fit very well. This suggests that the influence of the travel time on the student index is limited, because otherwise the regression plot would show a more linear pattern. 

Though it is the goal of this research to discover whether or not there is a linear relationship between the variables, it is interesting to look to some non-linear regression curves, yet. Appendix C shows four alternatives and the logarithmic and polynomial curves fit much better than the linear regression line. The R2 of the polynomial curve is even twice as large as the R2 of the linear line.
When we focus again on the linear regression plot of figure 4.12, it also appear that the southern districts (Feijenoord, IJsselmonde and Charlois), which are represented by the blue dots, lie all under the regression line. This means that the southern districts have a lower student index than may expected on basis of their travel time. In spite of this travel time (even when it is not that big), there are apparently some hidden factors which are more important for students and which makes them in favour of northern districts as a place to live.

A statistical analysis with SPSS can give more insight and probably more conclusive answers about the relationship between travel time and education level. Figure 4.13 gives an overview of the results of the SPSS analysis. First of all, we can discover some results which already could be concluded from the regression plot, like the R2 of 0,193 and the regression formula which can be derived from the coefficients table (y = 15,978 - 0,293x). However, most interesting result is of course the Pearson correlation between the two variables, which appears to be only -0,440. This means that the largest share of the student indices (56%) cannot be explained by the travel time. In spite of this weak relationship, the influence of the travel time is still significant, since the significance coefficient is 0,015. The significance values in the anova and coefficients tables are just the same, because there is only one dependent variable.
To show that this analysis is quite sensitive for divergent observations, illustrates figure 4.14 the effects on the correlation when some institutions are left out of the analysis. Though the sample size in some cases become quite small, it is interesting to notice that the observations from the Erasmus Universiteit seems to be the most distorting ones. When we only analyze the observations of this institution, the correlation is just -0.390, while the correlation changes from -0,440 to -0,559 when we left out the observations of the Erasmus Universiteit from the initial sample size.
 
Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	Travel_time
	23.0000
	9.15386
	30

	Student_index
	9.2423
	6.09824
	30


Model Summary

	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	.440
	.193
	.164
	5.57437


ANOVA

	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Regression
	208.405
	1
	208.405
	6.707
	.015

	Residual
	870.062
	28
	31.074
	 
	 

	Total
	1078.467
	29
	 
	 
	 


Coefficients
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	B
	Std. Error

	(Constant)
	15.978
	2.793
	 
	5.721
	.000

	Travel_time
	-.293
	.113
	-.440
	-2.590
	.015


Correlations

	 
	 
	Travel_time
	Student_index

	Travel_time
	Pearson Correlation
	1
	-.440

	 
	Sig. (2-tailed)
	 
	.015

	 
	N
	30
	30

	Student_index
	Pearson Correlation
	-.440
	1

	 
	Sig. (2-tailed)
	.015
	 

	 
	N
	30
	30



	Institutions
	Sample size
	Pearson correlation
	Sig.

	All three
	N = 30
	-0,440
	0,015

	CodArts & InHolland
	N = 20
	-0,559
	0,010

	Erasmus & CodArts
	N = 20
	-0,474
	0,035

	Erasmus & InHolland
	N = 20
	-0,375
	0,103

	Only Erasmus
	N = 10
	-0,390
	0,265

	Only CodArts
	N = 10
	-0,860
	0,001

	Only InHolland
	N = 10
	-0,722
	0,018



4.5
Conclusions
From the case study, which investigated three education institutions in Rotterdam, it appeared that the correlation between the travel time and the pattern of living of students is quite weak. However, some restraint is justified, since the case study is only based on a sample size of 30 paired observations.

The initial reason for this case study was to gather more insight in the potential effects of a new metro line. Therefore, according to the case study the potential effects of a new metro line on the education level will be limited. However, this is in line with the conclusion of the second chapter of this report where it was stated that additional policy/measures are necessary for a successful implementation of an infrastructure project. The case study showed that shorter travel times (i.e. a new metro line) have not so much influence on the number of students in a particular district. Other factors are apparently more important for students. Therefore to obtain a higher education level (attract more students) the planned metro line in Rotterdam might not be constructed on its own, but always in combination with additional measures, which need to be directed to the other factors that influence the education level.
Chapter 5 - Conclusions
This report investigated whether or not new infrastructure investments can contribute to the education level. Though improving the infrastructure network is in essence linked to economic development/growth, several other (in)direct effects could hamper this basic consequence. By considering these wide range of effects, it is important to take into consideration that there are mostly different consequences for the central (economic core) and peripheral areas which become connected by the new infrastructure. This research mainly focused on the effects to the education level in less developed areas which resulted in the following research question:

What is the potential effect of the new planned metro line on the education level of Southern Rotterdam?

To answer this research question the report makes use of two methodologies. First, the existing scientific literature is investigated to describe the effects in quite general terms. Next to the literature review, a case study is used to discover the specific effects of this new planned metro line.

5.1
Lessons from literature review

Since improving the accessibility is not a sufficient reason to make such large investments which are required for an infrastructure project, the literature study putted the research question in the perspective of urban regeneration. From this concept it appeared that there are two key words, namely integrated treatments and strategic perspective. In this sense Cameron et al. distinguishes several types of urban regeneration which may not be used on its own. But all authors which write about these single types or examples of it, draw the conclusion that integration with other regeneration types are necessary to reap full benefits. 

Nevertheless, one of the types which were mentioned was the infrastructure improvement policies and also about this theme there is written a lot. For example Romp and Oosterhaven (2002) analyzes the effects of infrastructure improvements. They state that migration of people from the central regions to areas further away is a direct consequence, because people are in favour of dwellings with more space, against lower prices, with more green space in the surrounding etc. So if peripheral areas can satisfy these conditions, then infrastructure investments are promising for these regions. But in accordance with the literature regarding the broader urban regeneration concept, most authors which write about infrastructure investments agree that additional measures are necessary for successful projects. Examples of these additional measures are modernization of telecommunication networks, improvements of institutional structures (e.g. European integration), enlargement of the business service sector, innovations to improve existing technologies and improvements of education and training programmes to create a qualified labour pool. Banister and Berechman (2001) transformed these measures into a framework consisting of three necessary conditions, namely economical, financial (investment) and political (institutional) requirements. All those conditions have to be present for a successful implementation of an infrastructure project.

That investments in education are mentioned is in line with the list of different types of urban regeneration by Cameron et al. (2004, figure 2.2) which mentioned next to infrastructure investments also investments in education (human resource development / social economy) as possible approach. Florida (1995) even describes talent as a key intermediate variable, since a qualified labour pool is a very attractive location factor for companies. Furthermore, investments in education are characterized by a very low risk and relative high individual and social yields (Sectorbestuur Onderwijsarbeidsmarkt, 2003). Besides, innovation and learning influences the quality of life according to the concept of Begg (1999). Finally, the importance of investments in knowledge and education is increasing in recent decades for the developed countries. Due to globalization, tacit knowledge remained one of the few things which cannot be easily transferred, so competitive advantages arise no longer through economies of scale, but because of the availability of knowledge. All together, the scientific literature agrees that investments in education does more or less guarantee individual and social economic benefits.
Regarding the literature review we can conclude that there is nothing written about a direct relationship between infrastructure and the education level, but that from an economic point of view investing in regeneration programmes can be beneficial as long as a strategic perspective is kept in mind and integration of several approaches/policies is applied. The construction of new infrastructure is only one regeneration type, so according to the literature it needs to be combined with other measures. In this sense the framework of Banister and Berechman (2001, figure 2.5) seems to be a good directive.
5.2
Lessons from the case study

Because there was no literature found which dealt with a relationship between investments in infrastructure and the effect to the education level, a case study was done to discover whether or not such a relationship exists. The case study focused on the city of Rotterdam where there are plans to construct a new metro line across the southern part of the city. The education level is in this case study defined as the number of students from some selected education institutions living in a particular district of the city. For the other part of the relationship, travel times were calculated from the several districts to the particular education institutions. The idea is that when there would be a linear relation, then the potential effects of investments in infrastructure to the education level are great. 

The first step was to select the education institutions and there is chosen for institutions of the HBO and WO level, because institutions of other levels are well diffused across the city and therefore unable to measure differences between districts. Finally, four institutions where useful for the case study. After contacting the student registrations desks of these institutes, three of them were willing to provide data about their students with which it was possible to analyze how much students live in each of the districts. To get more reliable figures, these data where adjusted to the potential student population of each districts, the population between 18 and 23 years. The other part of the relationship was to calculate the travel times from the education institutions to all of the districts. This was possible with an online travel planner of the local public transport provider. 

Ultimately, statistical analysis was applied to draw conclusions about a possible relationship between the two variables. A regression plot showed that especially the districts with short and long travel times score relative high, while districts with an average travel time score much less. So while the travel times of the southern districts exceed the expectations, because they mainly belongs to the middle category, finally it appeared that the student index was lower than may be expected on basis of those travel times. This already suggested that there is no strong linear relationship and that there are probably other, more important factors for students to choose a specific location to live.
The statistical analysis was enlarged with the help of SPSS. It appeared that the R2 is only 0,1932 which means that about 80% of the variances in student indices cannot be explain from the travel times. Even more interesting is that the correlation is only -0,440, which means that the largest share of the student indices (56%) cannot be explained by the travel time. These outcomes confirmed the suspicions in pursuance of the regression plot that there is just a weak linear relationship between the travel time and the number of students which are living in a particular district. However, in spite of this weak relationship, it also appeared that the influence of the travel time is still significant, with a coefficient of 0,015. When we combine these two aspects into an answer to the research question, we can state that a new metro line can increase the number of students living in southern Rotterdam, but that probably the potential effect of this single regeneration measurement on the education level in southern Rotterdam is just very limited and that it is very uncertain that the desired spatial-economic changes will occur.
5.3
Policy recommendations

The lessons from the literature review and the case study justifies for a large part the restraint of policy makers regarding the implementation of a new metro line in Rotterdam. The low correlation which was discovered in the case study suggested that other factors than the travel time may have more influence on the number of students which are living in a particular district. Moreover it seem to confirm the conclusion of the literature review that several policies/measures need to be combined to achieve spatial-economic changes. Though this leaves some room for further research to the effects of a new metro line when it would be integrated with other measures, the conclusions of this research does not support the construction of a new metro line on its own.
5.4
Suggestions for further research
It is important to mention that the origin of this research, i.e. urban regeneration of a specific area, is a long, complex and laborious process. Therefore this research focused on only one element of this process. When a strong correlation would be discovered between travel times and education level, it would only be one additional reason for implementing the specific infrastructure project. However, even then other disadvantages which are not investigated in this research could have neutralized this benefit, yet.

Because this research investigated only one small aspect of a complex process, there are many directions for related research. First of all, it would be very interesting to do research to the effectiveness of integrated policies, something which was strongly recommended by most of the literature studied in this research. 
Furthermore, both aspects of this research, the new metro line as well as possibilities to increase the education level, needs to be further investigated. Regarding the metro line across southern Rotterdam, research is needed to other effects than the education level. For example to the effects on social aspects, like the housing prices and the radius of action of poor immigrants. Regarding possibilities to attract more students to economical lagging areas, it would be necessary to investigate which factors are important for students to choose a particular location to live, since we have seen that the influence of the travel time is limited. We can for example think of prices (rent) of the dwellings and urban amenities (bars, museums, etc.) in the surrounding.
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Appendices

Appendix A

To calculate the travel times from each district to the particular education institutions an online travel planner from the RET is used (http://www.ret.nl/Default.aspx?t=traveladvice). The RET is the company which provides public transport in the city of Rotterdam. The travel time is measured from several streets per district to the metro station most closely to the particular education institute. Below the screens are shown of the travel planner and the travel advice with the estimated travel time.


Appendix B

Rotterdam has more or less the postal codes 3000-3099. The postal codes 3010, 3020, 3030, 3040, 3050, 3060, 3070, 3080 and 3090 does not exist.

Post-office boxes

3000-3009

Stadscentrum (postal codes 3017-3019 does not exist)

3011-3016

Delfshaven

3021-3029

Noord (postal codes 3031 and 3034 belong to Kralingen-Crooswijk)

3032 - Agniessebuurt

3033 - Provenierswijk

3035 & 3036 - Oude Noorden

3037 - Liskwartier

3038 - Bergpolder

3039 - Blijdorp

3041 - Blijdorpse Polder

Overschie (postal codes 3048 and 3049 does not exist)

3042 - Kleinpolder

3043 & 3045 - Zestienhoven

(3044 - Business park Spaanse polder, does not belong to this district)

3046 - Schieveen

3047 - Noord-Kethel

Hillegersberg-Schiebroek (postal codes 3057 and 3058 does not exist, postal code 3059 belongs to Prins Alexander)

3051 - Hillegersberg-Zuid

3052 & 3053 - Schiebroek

3054 - Hillegersberg-Noord

3055 - Molenlaankwartier

3056 - Terbregge

Kralingen-Crooswijk

3031 - Rubroek

3034 - Nieuw-Crooswijk

3061 - Kralingen-West

3062 - Kralingse Bos / Kralingen-West / Kralingen-Oost

3063 - De Esch / Struisenburg

Prins Alexander

3059 - Nesselande

3064 - Kralingse Veer

3065 - ’s-Gravenland

3066 - Prinsenland

3067 - Het Lage Land / Oosterflank

3068 & 3069 - Ommoord / Zevenkamp (+ some streets of Oosterflank)

Feijenoord

3071 - Noordereiland, Kop van Zuid-Entrepot, Feijenoord

3072 - Katendrecht, Afrikaanderwijk

3073 - Bloemhof

3074 - Hillesluis

3075 - Vreewijk (some streets of Vreewijk has the postal code 3083)

IJsselmonde

3076 - Lombardijen

3077 - Beverwaard

3078 & 3079 - Groot-IJsselmonde

Charlois (also some harbour areas has the same postal codes as used in Charlois, but does not belong to this district)

3081 - Tarwewijk

3082 & 3087 - Oud-Charlois

3083 - Carnisse / Zuidplein (+ some streets of district Feijenoord)

3084 - Wielewaal / Zuiderpark
3085 - Zuidwijk

3086 - Pendrecht

(3088 - Waalhaven area, does not belong to this district)

3089 - Heijplaat

Postal codes 3091-3099 does not exist
Hoek van Holland

3150 & 3151
Rozenburg

3181
Hoogvliet

3190 t/m 3194

Pernis

3195
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Figure 2.1 - The evolution of urban regeneration (Roberts, 2000) 





Figure 2.2 - Approaches to urban regeneration (Cameron et al., 2004)





Figure 2.3 - Bases of regional competitive advantage (Kitson et al., 2004)





Figure 2.4 - Relationship between infrastructure and spatial-economic developments (Romp and Oosterhaven, 2002)





Figure 2.5 - Necessary set of conditions (Banister and Berechman, 2001)





Figure 2.6 - The urban competitiveness maze (Begg, 1999)





Figure 3.1 - Social statistics per district (COS, 2010b)


In these years Rozenburg did not belong to the city, so no data was available





Figure 3.2 - Social indices per neighbourhood (Gemeente Rotterdam, 2009c)





Figure 3.3 - Social indices Southern neighbourhoods (Gemeente Rotterdam, 2009c)





Figure 3.4 - The existing train and metro network (RET, n.d.)





Figure 3.5 - The aimed location of the new metro line (Gemeente Rotterdam, 2009a)





Figure 3.6 - Economic Development Areas (Gemeente Rotterdam, 2009a)


Under the river, from the left to the right, Stadshavens, Hart van Zuid and Stadionpark. Also the new planned metro line is shown.





Figure 4.1 - Overview education institutions (Google Maps, 2010)





Figure 4.2a - Travel times





Figure 4.2b - Travel times





Figure 4.3 - Average travel times





Figure 4.4 - Population per district per 2009 (COS, 2010c)





Figure 4.5 – Results Erasmus Universiteit





Figure 4.6 – Adjusted Results Erasmus Universiteit





Figure 4.7 – Results CodArts Hogeschool





Figure 4.8 – Adjusted Results CodArts Hogeschool





Figure 4.9 – Results Hogeschool InHolland





Figure 4.10 – Adjusted Results Hogeschool InHolland





Figure 4.11 – Travel times and Student indices





Figure 4.12 – Regression plot 





Figure 4.13 – SPSS results





Figure 4.14 – Correlations








Accessibility and the education level





Case study to the city of Rotterdam








* Contains the districts Pernis (4.810; 306), Hoogvliet (34.904; 2.625) and Hoek van Holland (9.435; 586). Rozenburg was in 2009 no district of Rotterdam yet. These districts are left out in the rest of the research.
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