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2.3 Scenario development

Planning possibilities and decisions are dependant on local conditions and needs. We have searched for the local needs by making a small qualitative study of housing and urban green preferences in Mülheim and Oberhausen
. Input from this study has been used in the development of four BUGS scenarios for the two selected case areas in Mülheim. The project partners then carried out traffic and environmental simulations to demonstrate the environmental consequences of the scenarios. The scenarios and the resulting consequences were discussed at a workshop with local stakeholders from Mülheim in November 2003. The intention behind the workshop was to test if the BUGS methodology can be used to stimulate and inspire a public debate about sustainable urban development and its physical consequences.

2.3.1  A study of local housing and urban green preferences 

The purpose of the qualitative study was to learn about different people’s housing and urban green preferences in order to get input to the creation of future scenarios for the selected case areas. As the study was designed and initiated before the BUGS partners selected the two case areas in Mülheim, it was decided to address different life style groups in the two cities
 (as different life style groups have different values and preferences) rather than residents living in or nearby the selected areas.

Two local geography students from the University of Bochum were employed from October 2002 to January 2003 to carry out the study. Stop interviews and partner interviews were chosen as the primary methods. Besides this, the student researchers consulted relevant literature and statistics in order to write a description of MH and OH, which served as background material for the students (interview process) and for DTPI (scenario making).

Inspired by the Danish Minerva Model
, the stop interviews were designed to point out life style preferences in terms of housing, neighbourhood and public green. The Minerva model is based on data from 2.500 people in Denmark, which divides the population into 5 different life style groups. However, the analysis showed that it was difficult to use pre-defined life style groups developed in a Danish context on the 100 interviews with citizens in Mülheim and Oberhausen. As a consequence, the interviews were analysed in relation to age criteria and life cycles, i.e. to the phase of life in which people find themselves.

Below is a rough generalisation of the life cycle preferences from the study, which has worked as an inspiration to the scenario making carried out by DTPI. It has to be stressed that the generalisations are based on a relatively small data material (100 stop interviews), which means that the figures mentioned should be seen as indications or hints rather than as representative figures
.


65 %
 prefer a detached house with private garden, partly due to


own experiences from growing up (can’t imagine something else)

In terms of a flat, a balcony is more important than a garden

 Young
The flat must be spacious and comfortable

 singles
Easy access to public green


 (age 18-30)
Local shopping facilities

Public transport important (and private to a smaller degree)


Quiet and clean neighbourhood


Housing costs are important (not too expensive)


70 %
 prefer to live in a flat with (preferably own) garden

30 % refer to a detached house with garden as their ideal

 Young 
Easy access to parks and other green

 families
Quiet and child-friendly neighbourhood (fx traffic regulations)

 (age 18-30)
The soil has to be clean

Closeness to school and kindergarten

Good playgrounds for children essential


65 %
 prefer a detached house with private garden


In terms of flat, a balcony and semi-public green is important


The soil has to be clean

 Established
Quiet and child-friendly neighbourhood (fx traffic regulations)

 families
Private transport important (and public to a smaller degree) 

 (age 31-50)
Enough parking for residents


No high-rise buildings (max. 3 storeys)


Space between the buildings for privacy


Local shopping facilities


55 %
 prefer a detached house with private garden


In terms of a flat, a balcony and public green is preferable

 Career 
Both public and private transport important

 singles
Quiet and spacious surroundings

 (age 31-50)
Green neighbourhood


No high-rise buildings (max. 3 storeys)


Local shopping facilities

 Citizens
80 %
 mention a private garden as very important

 over 50
Good neighbours (well-behaved)

 preferring 
Quiet and clean neighbourhood

 own house
Little traffic, i.e. no main roads


Local shopping facilities


A private garden is too much work

Citizens 
A balcony facing south/towards green is preferable

over 50
Easy access to public green (nearby park)

preferring
Public transport important

a flat

Quiet neighbourhood (little traffic)


Neighbours are important (local network)


Local shopping facilities
To supplement the citizen interviews, 5 interviews were made with selected partners who dealt with urban planning issues from different levels of decision-making. The idea was to get different stakeholder opinions and ideas to the present and future development of the Ruhr area, which could be inspirational to the BUGS scenario workshop set to take place in November 2003. 

2.3.2 Scenario development
When a debate of a future development of an area or city is wanted, scenario making is an essential method as the effects of different types of development can be shown. When choosing the character of the scenarios, the main intention has been to test a combined compact and green city development according to the goal of the BUGS project. Increasing density means exploiting the non-built-up areas or the gaps in the city as well as well as building more floor space per square meter in each area. So the differences between the BUGS scenarios should mirror different densities and different ways to obtain the increased density.

A standard discussion is what kind of scenarios should be chosen: extremes or more realistic versions? However, as the BUGS case is not part of a real life process, but a test case in a research project, we have had specific intentions with the scenario making: 

a) to test a method of scenario making 

b) to test the information needed for environmental modelling 

c) to test the visual character of the scenarios as a basis for local debate among non-professionals.

Thus, the conversion areas have been chosen as they present different challenges rather than because they were planned to be converted (though we have used the local planning documents for the areas in different ways, see below). The scenarios present different housing types rather than an 'ideal' model of a neighbourhood. 

Increased density should be used differential. First of all in the city core, next around traffic hubs, especially railway and S-stations connected with local centres with all kind of local functions. Big business and residential agglomerations should be located near the station. Further away from the centre, density can be reduced. Mixed use should be considered in all areas in order to reduce distances between the different functions and to contribute to a more lively neighbourhood. One of the selected areas is situated in the city core; the other is a neighbour to the city core. Thus, the choices of the character of the scenarios are made according to the location - see below.

According to the conclusions of the “study of local housing and urban green preferences” described above, people’s preferences are more related to life cycles, i.e. to the phase of life in which people find themselves, than to life style. Most of the interviewed persons in all age groups prefer a detached house with a private garden - except ‘young families’, among which 70% prefer a flat, but still with a private garden. The rest of the interview persons, including 50% of people over 50, prefer a flat with a balcony and access to a semi-public area. Most people mention public transport and a quiet neighbourhood (no traffic noise) as important. Generally, people in the age groups 31-50 do not want residential buildings above 3 storeys. Several groups mention local shopping facilities as important. The families with children want playgrounds for children and a clean soil. 

First of all, we can conclude that it is a minority - but a big one: 43 % in total - who will deliberately choose a flat, and that these people can be found in all age groups. However, we cannot tell where in the city they prefer to live - it was not possible to extract this information from the answers. Another conclusion is that a balcony and semi-public green areas are essential for those choosing a flat. Quiet surroundings, no traffic noise and easy access to public transport is important to almost all. 

As recommended above, we use these results of the study as indications rather as representative figures, as they are based on a relatively small data material. 

In both of our selected areas there is easy access to public traffic, as there is a railway or S-station and a tram in or close to the area. In the city core, there will be shopping facilities, day-care and alike but in the FWH area, these functions should be added. In both areas, traffic noise should be considered.

As both areas are situated in or at the city core and have easy access to a station, we choose high or medium high density; which means no detached single-family houses. In the city core it is obvious to plan for a compact structure (high-dense) with high buildings leaving open space for greening. The FWH area might also be developed as a compact neighbourhood as a kind of withering of the city core. Another choice of scenario would be a more open structure of medium density, offering the possibility of more green between the houses and thus maybe more attractive to those who want flats, but with immediate access to (semi-public) green areas. That kind of structure might easier compete with a residence in the suburbs. 

For the FWH area, we have designed both scenarios as medium-dense, but with different housing structures, including row houses with a private garden, in order to test the effect of these different structures. It would have been preferable to test a high-dense scenario, too. In the city core area, one scenario is an actual plan put forward by the municipality of Mülheim, which is meant to increase density and greening. The second scenario increases the floor space area still more.

The main intention with a compact city is to stop or reduce the development of new suburbs. Housing in the existing city is also meant to reduce the demand for a residence in the suburbs. Still, probably a part of the population will prefer a detached house in the outskirts. However, if some of the people that to-day live in or want this kind of housing would choose a dwelling in the city, the press on the outskirts would diminish. So appealing dwellings and residential areas are necessary to attract potential city inhabitants. As we have seen in the qualitative study, there will most likely be a demand for flats in all population age groups if certain requirements are met. 

Maybe put in a box with figures of land use for the different housing types (or in D20?) ? 
Still, different groups have different demands. For example most people in the age groups of 31-50 don’t want residential buildings above 3 storeys. We have, in the FWH area, chosen building groups of different height and different structure (except detached houses) in order to fit the preferences of different groups - and in order to test once more the reactions (via the workshop). In the city core area we use only high buildings and dense structures, as the main intention in this area is a high degree of exploitation. All the same, all flats can have balconies and the inner yards - though not always big - should have a green and resident-friendly design.

The scenarios are developed by means of GIS, ‘geographic information system’ to make it immediately usable as a basis for the traffic and environmental modelling. The contents of the map are digital and based upon or linked to databases. This means also that the scenarios can easily be presented in different versions (different information included or not, highlighted or hidden) and that it is easily used for calculations of number of inhabitants etc. and of physical and other densities. 

For the design of the housing structure, however, GIS is not as flexible as wanted. This implies that the design of each residential area and of each building is rather ‘schematic’. The design presented shows the building structure types. In order to better present the building design possibilities, it is recommendable to use other digital toils such as CAD, ’computer-aided design’, which is especially for design. For the presentation of the scenarios at the workshop, we supplemented the maps with photos of realised buildings from elsewhere, corresponding with the chosen structure principles.

The scenarios

Friedrich-Wilhems Hütte, Mülheim

It is today an industrial area with big production buildings. The area is planned for future conversion. According to a preliminary study of the future exploitation possibilities made by the municipality, all existing buildings but one unit should be removed. We use this as our preconditions and presuppose in the scenarios that the remaining building will be used for cultural or business purposes, thus not causing noise or pollution - except for effects due to traffic (which will be included in our calculations). 
The area is approximately 36,5 ha (excl. the remaining building) and the ground is flat. As the area is neighbour to the city core and situated at the river, it is attractive for residential and public recreational purposes. This corresponds with one of the project purposes (as well as the actual policy of the municipality): to increase the residential area within the city. Furthermore, there is a railway/S-station within less than 500 meters from most parts of the area and a tramline along the area is planned. Thus, we chose that most of the area should be planned for residential purposes. 

According to the arguments mentioned above, we chose different building structures and all in all a development of medium (or high) density - see further below. Besides this, we supply with day-care and shopping facilities. Precautions against road (and railway) noise and pollution from the main road along the area must be taken. We presuppose a soil cleaning of the site before developing, as it is an industrial area.

A public park is planned along the river, linked to paths and green recreational areas in west and east. This kind of land use corresponds with the status of the area as part of a water supply area and a “flood area”. Currently, the river at this stretch is reserved for boat traffic. This may reduce the possibility of using the riverside for recreational purposes related directly to the river such as leisure boat sailing etc. However, we have not detailed the use of the park and the riverside.

A first version of scenario 1 was evaluated with respect to noise effects. This caused changes in the design of the building row along the main road.

Map: scenario 1, version 2 + photo

Scenario 1

We see this new neighbourhood as an area with an open character, dominated by green space and a view to the river. And with multi-family houses of 4-7 floors, situated in units of different character but all in a common green area.

Besides the remaining old building used for business or culture purposes and the public park, the land use plan includes 4 residential areas with parking next to the buildings and some common facilities (day-care and alike).

Along the main road, the buildings are high (7 floors) to protect the area against road noise (and of a special design, including noise protecting windows, to protect the flats from noise). The buildings do not all form an unbroken wall against the road. We have chosen different designs in order to learn the protection effect of the differences. The two residential areas here are smaller units with (open) inner yards. Along the park, there are 2 two different housing types: An area with tower blocks (6 floors) spread in a common park area and an area with stock buildings (4 floors), also situated in a common park area. 

As the density is rather high (2 - 3 times higher than that of detached single family houses), there is more open green space left for common use (used for a green area and a sports area for the local residents). 

Map: scenario 2 (flere?) + foto

Scenario 2

This area will show another character than that of scenario 1. The northern part of the area will be dominated by high business buildings and parking houses along the main road, the supermarket and the kindergarten. Together with the ‘city park’, this part of the area will have a more city-like character. Behind this, we find two very different types of residences: The high tower blocks in a common green area and the row houses with private gardens and semi-private common green areas - all in all, more closed and private-looking. 

The main difference compared to scenario 1 lies in the use of other housing structures and alternative ways of protecting against road noise. In scenario 1, we used rather high residential buildings along the highway to protect the rest of the area against road noise. Though the flats themselves are noise protected by way of a special design, the buildings and the location might be looked at as a less attractive location for residential purposes. So in scenario 2 we choose to use high business (and parking) buildings (6-8 floors) for noise protection of the residential area behind. 

In scenario 2, we wanted to test two new residential building types: high open + low dense. The high open structure (tower blocks, 12 storeys) would provide more green space and better views from the flats (than high-dense or low structures). The low dense part (row houses, 2,5 floors) would - in principle - correspond with many peoples’ housing preferences (see above). 

In order to save the usual parking area for green purposes and to keep cars out of the area, we have chosen to locate two parking houses at the main road for all parking (residential and business). As the row houses are attractive to families with children, a more calm and secure residential area might be seen as an advantage. 
Density, open space and green areas - both scenarios

The floor space index of the residential areas alone (floor space in percentage of total ground area) is in average 60% in scenario 1 and 70% in scenario 2, which corresponds with standards of multi-storey residential areas in the suburbs
. Most of the residential areas have an index of 60-70%; but the index of the stock building group in scenario 1 is 45%, and the tower block group in scenario 2 is 104%. This shows that the same floor space density can be obtained with rather different housing structures.

The ground space index (built up area in percent of total ground space) of the residential areas is in average 11% in scenario 1 and 20% in scenario 2. This means more open space left in scenario 1 than in scenario 2 - but covering a difference in scenario 2 between the tower blocks (9%) and the row houses (23%). Measuring the open space index (open space per floor square meter), there is more space to the row houses than to the tower blocks (126% against 88%). Furthermore, all residential areas have common semi-public or public green areas as immediate neighbours in both scenarios.

In scenario 1, there will be 973 flats with 1982 residents. In scenario 2, there will be 876 flats with 1777 residents (some space is used for business buildings in scenario 2, so there will be less space for residence. Besides, the flat and household size is bigger in average because of the character of the housing
).

Conclusion and questions - both scenarios

Both areas are medium dense structures with large green areas. As mentioned above, it is a higher density than that of detached housing, but maybe not dense enough for the location at the city core. The traffic and environmental modelling show how much traffic will be generated and what the impact is on the noise and pollution level and the micro climate. The workshop discussion shows the reactions on the housing types and the degree of attraction of the living conditions.
Nördliche Innenstadt, Mülheim

Maybe a map of present situation? 

Both scenarios are built upon a master plan developed by Mülheim municipality. Scenario 1 is almost identical with the master plan, which aims at increasing density and revising the traffic system, while scenario 2 aims at increasing density further. 

Map: Scenario 1, Mülheim nördliche Innenstadt + photo

Scenario 1

The main intention is to exploit the area in a better way and to increase the possibility of city functions. Furthermore, to renovate the traffic infrastructure corresponding to actual and future needs. All in all, the city core will seem more densely built up, more ‘city-like’, with less gaps in building rows and areas. A broad green alley will give the city core a green and friendly look.
The main road through the city is transformed to an alley. The huge road system in several levels, which today connects the river bridge with the main roads through the city, is reduced to one ‘flyer’ and a few access roads and exits on pillars, necessary to cancel out the level difference. The resulting area will be part of the alley and space will also be left for a park at the river. This creates new demands to traffic management such as traffic lights and traffic direction steering.

Many new buildings have been located to replace older buildings or to complete a block along the street - or to exploit an open space. Most of the new buildings are 2-4 floors, a few 5-6 floors, and 2 of them, at the river bridge, 15 floors. There are some special buildings like halls for cultural or market use.

Map: Scenario 2, Mülheim nördliche Innenstadt + photo

Scenario 2

This scenario is based upon the changes in scenario 1, but increases the exploitation of the area even more. We have added buildings where it has seemed possible. In the gaps in existing blocks, the added buildings are adapted to the height of the neighbouring houses. Where the new buildings are situated independently of existing buildings, they are considerably higher than the present standard. Thus, the city core will be experienced as even more densely built up with almost all gaps filled out and with high buildings.

The road structure is changed in the same way as in scenario 1 - some of the present streets at the river and through the city are transformed to a broad green alley and most of the road system at the river bridge (several layers) is cancelled. The ‘flyer’ of scenario 1 is cancelled in this scenario, which increases the need for traffic management, but brings the whole area into a more human scale.

We have added more new buildings in scenario 2 than in scenario 1. All buildings - except buildings in the large squares at the bridge and the station and the small pavilions in the river park - are meant to fill gaps in order to complete building rows, often creating closed inner yards. Buildings along the arterial roads are for business purposes. Residential buildings are located along minor roads to avoid traffic noise.

Density, open space and green areas - present situation, scenario 1 and 2

In both scenarios, there will be less open space than in the present situation due to the intention of exploiting the area more with city functions. The floor space index of scenario 2 (77%) is higher than that of scenario 1 (67%) (the present situation is 42%); we haven't found it appropriate to increase the number or height of the buildings more than that. However, the ground floor index is the same in the two scenarios (26% - compared to the present situation, 22%)). This means that we create more floor space in scenario 2, but there is still the same open space left for potential greening as in scenario 1, which corresponds with the intention of showing the possibilities of a compact city with higher buildings. At the same time, it must be considered that more floor space generates more need for parking - and for greening, especially if it is residential floor space.

The population size in the city core is today 2.473. This number has increased with approximately 600 in scenario 1 and with further 500 in scenario 2, which must be considered a rather big increase.

We haven't made a complete plan for the use of open space in each scenario, i.e. separation in green area, service area and parking. Nor do we fill in with more trees and alike. In a real plan, you would also consider the use of parking houses in order to increase the green areas and to put trees on the parking lots.

Conclusion and questions - both scenarios

All in all, density is increased and there is room for more housing and for business and city activities. There will be more inhabitants and probably an augmented parking need and traffic, but still there are fine public transport facilities. The alley and the new river park increase the urban green but some green areas have been cancelled due to new buildings. A detailed design of the open space is missing.

The traffic and environmental modelling show how much extra traffic will be generated and what the impact is on the noise and pollution level and the climate. The workshop discussion shows the reactions on the attractiveness of the living conditions.  

� Initially, the BUGS project operated with three case areas: Two in Mülheim and one in Oberhausen. Due to data and time restrictions, it was decided to cut the number of case areas down to two, i.e. concentrating on Mülheim.


� As mentioned in note 4, we initially operated with two cities (Mülheim and Oberhausen).


� Henrik Dahl: “Hvis din nabo var en bil. En bog om livsstil” (1997), Akademisk Forlag.


� A thorough description of the study can be found in the working report “Settlement ideals, urban green and social well-being. A pilot study in Mülheim and Oberhausen” (February 2003), which is published on the BUGS homepage � HYPERLINK "http://www.vito.be/bugs/" ��http://www.vito.be/bugs/�, click “Results”, then “Pilot study performed in Mülheim and Oberhausen”.


�  The percentage refers to the 17 young singles among the 100 stop interview persons.


�  The percentage refers to 11 young families among the 100 interview persons.


�  The percentage refers to 39 established families among the 100 interview persons.


�  The percentage refers to 14 singles aged 31-50 among the 100 interview persons.


� The percentage refers to 10 middle aged people from 50 and up among the 100 interview persons.


� This category refers to 9 out of 100 interview persons.  


� In a ‘standard’ area of detached, one-family houses the floor space index is 25%, row-houses and alike 30-60%, modern high-open stock houses in the suburbs 60-80% and older blocks with inner yards in a city core 125-250%.





� Scenario 1: flat size average settled to 90 sqm, household average size to 2,0 persons. Scenario 2: flat size average 100 sqm, household average size 2,1 persons.





