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1. INTRODUCTION

This report is the final deliverable [Technical Note 5 (TN5)] of a project commissioned by the Department for Transport from the University of Oxford Transport Studies Unit and David Simmonds Consultancy.  The project is part of the New Horizons programme initiated by the Department to carry out more exploratory research in relation to topics which may be of increasing importance to the Department's work.

This paper is concerned with the influence of urban quality, broadly defined, on business location and related decisions.  A key question is whether improvements in the urban environment which might be achieved with major reductions in car traffic, whether directly as a consequence of the traffic reduction (e.g. less pollution, less noise) or indirectly through the reuse of road space (e.g. by pedestrianisation) will affect businesses' location choices - for example, are (certain types of) retail or office businesses particularly keen to locate in quieter, cleaner urban places?  Furthermore, would their willingness to locate in such places outweigh the potentially negative local impacts of the demand management measures which will probably be necessary in order to achieve the reductions in car traffic which allow such improvements to take place, especially if these demand management measures take the form of road user charging?  The question is obviously important not only for the detailed appraisal of traffic management schemes, but also more generally for the concept of an urban renaissance which posits restraint of car use as a necessary condition for urban revitalisation.

The impetus for the research was the result of questions raised from research undertaken independently by the Transport Studies Unit (TSU) of Oxford University and the David Simmonds Consultancy, Cambridge.  Arising from the research was the thought that the neo-classical model of the marketplace may have a simplistic view of a world which is much more dynamic and complex - a world where human decision-making patterns react not just to supply and demand schedules but also to other dynamic contextual and behavioural influences, such as those that may be expected to arise from improvements in urban quality.  A national close dialogue interview programme reported in Whitehead (2002) suggested that while increased public transport accessibility resulting from road user charging can favourably impact businesses located in charged cities, image improvements associated with urban quality enhancements also figure very highly.  In fact, there was widespread agreement among almost all respondents that urban quality improvements alone may have the potential over time to enhance the attractiveness of a charged area, and possibly put a premium on locations within it.  However, while the land use impact of road user charging and associated improvements in public transport service levels can be reasonably represented in land use/transport interaction models (see, for instance, May et al., 1996; Still et al., 1999; and ROCOL, 2000), the effect of urban quality improvements is relatively underdeveloped. 

Consequently, another concern at the centre of this inquiry was to study the question of how increased levels of urban quality may affect business location and related decisions, in order to enhance urban land use/transport interaction modelling.  In this regard, the existing DELTA/START model (Roberts and Simmonds, 1997; Simmonds, 1999 and 2001) offers sophisticated processes and variables that are both multivariate and multidisciplinary, and it was also designed to take up the challenge of introducing new ideas and concepts from interdisciplinary social sciences.  The New Horizons project provided the opportunity to identify the relevant empirical material with respect to the (psychological) notions of urban quality (and area image) as they relate to property investment and (re)location decision-making, and to use this material in the calibration of the model.

As a result, the study was undertaken in two phases, with strategic modelling of a local case study area following the development of a framework for the model’s calibration.  The next section (Section 2) outlines the framework that was used to calibrate the model and discusses the current state of development of the empirical literature in this regard.  The results from some original modelling that were undertaken with respect to hypothetical urban quality improvements in the City Centre of Manchester are then presented in Section 4.  The final section (Section 5) provides a set of conclusions and recommendations to inform policy and future research.  

2.
MODELLING FRAMEWORK

The DELTA/START model attempts to explicitly represent different kinds of decisions made by different categories of economic actors within an urban system (Figure 1).  Most current work in land-use/transport interaction modelling follows this approach, and the theory advanced is that forecasting with these models should be based on understanding how the various actors in the system behave in response to changing conditions, with the behaviour of the markets resulting from the actors’ preferences and constraints, as reflected in their willingness to pay.  Discussion of the literature review work in relation to this framework led to the hypothesis that businesses could be affected by urban quality in three main ways:  

· impacts of urban quality on the preferences of their (actual or potential) customers and clients i.e.  on their willingness to shop or do business in one location rather than another;

· impacts of urban quality on the preferences of their (actual or potential) employees, i.e. on their willingness to work in one location rather than another;

· impacts of urban quality directly upon the preferences of business managers, i.e. upon their willingness to locate in one location or another in relation to their perception of the businesses rather than in relation to the attitudes of workers or customers.

The impacts on these three communities of reference may be different outcomes of the same urban quality improvement, therefore, they have to be separated out in the modelling in order to identify their separate contributions as well as their cumulative effect.  According to neoclassical theory, the ‘ideal’ goal would be to estimate the demand curve for the urban quality improvement for each of the communities of reference.  In neoclassical economics, estimating the full value of a good requires an understanding of the whole demand curve, not simply a point measurement of price and quantity.  This is because value is assumed to derive from the preferences of individuals (although often, for practical purposes, the 
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Actors and Markets in Land Use/Transport Interaction Models
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households or firm level are used as the basic unit of analysis).  The demand curve shows the locus of individuals' (or households’/firms’) willingness to pay values, and it is the aggregation of these, net of the costs of production, which shows the true value of the good or service.  Willingness to pay can exist for anything which enters an individual's utility function, and in the case of urban quality improvements, a city (or precinct of a city) may be seen as being appropriately attractive because the area is favoured by customers (which affects sales), and/or because the area may be attractive to existing and prospective personnel (which affects productivity, recruitment and retention), and/or because of the type of image that a business or firm wishes to project (which may be independent of the attitudes of customers and staff).  

Unfortunately, the only evidence that could be assembled in the literature review was the impact of urban quality changes in terms of market outcomes - rents, turnover etc. - rather than in terms of the willingness to pay preferences of individuals, households or businesses.  Consequently, the first step in the model-related work considered how to measure urban quality change using variables which impact directly on the behaviour of individuals, households or businesses.  This is described later in this report (along with an examination of whether introducing the variables in those ways have impacts on market outcomes which resemble those identified in the literature review). However, at this juncture it is worthwhile to review the state of development of the empirical literature in this theme.

A wide trawl of the available literature was conducted with the assistance of a multi-disciplinary panel of (international) experts; an (international) e-mail survey; an advertising programme, a web site and a round-table [see Technical Note 3 (TN-3)].  Figure 2 was developed to guide the search for material and indicates that the behaviour of customers, employees and business managers
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towards urban quality improvements in a city (or city precinct) may be a matter of critical mass and affective response to the ambience and/or image created by the improvements.  The diagram is based in part on Rapoport (1977) who suggested two obvious (cognitive and substantive) interpretations of urban quality improvements which we found useful, these being: (a) the psychological and socio-cultural aspects of the environment which give satisfaction to people, including sensory quality and the positive and negative effects on human feelings and behaviour, and (b) the material and biochemical aspects of the urban environment such as the consequences of air and water pollution.  This definition considers improvements in both the physical and social characteristics of the built and unbuilt urban environment, and would include the environment sub-objectives outlined in the Guidance on Methodology for Multi-Modal Studies (DETR, 2000):  noise, local air quality, greenhouse gases, landscape, townscape, heritage of historic resources, bio-diversity, water environment, physical fitness, and journey ambience.

The literature review revealed that in recent years there has been increasing concern with the economic functioning of cities and towns resulting from the widespread decline of traditional industries, and associated deindustrialisation.  In order to overcome the economic and social threats to residents posed by these issues, many cities and regions in decline have sought new development opportunities, and many have focused on consumption-oriented activities and become involved in ‘place promotion’ through the projection of attractive urban imagery.  Schollmann et al. (2000) notes that a whole new vocabulary of civic management has emerged, and that the generation of civic wealth has in many cases become dependent on the competitive positioning of cities as ‘place products’ whose high standards of urban quality can be marketed and sold to residents, investors, and tourists.  Authors such as Philo and Kearnes (1993), Holcomb (1994), Barke and Harrop (1994) and Gold and Gold (1995) indicate that the attractiveness, design and overall quality of the urban environment has become central to civic promotion, with advertising campaigns based on image-making.  The report of the Urban Task Force (Rogers, 1999) also suggested that an attractive, well-designed urban environment can help to create the right conditions for promoting economic growth.  

However, while the literature review indicated that several hundreds of studies have been undertaken on the link between urban quality and economic activity since the late 1970s, hard quantitative assessments of either preferences and willingness to pay or market outcomes in the commercial, retail or industrial property sectors is extremely rare.  The discipline of geography contains a wide range of behavioural studies on location choice decisions of firms (e.g. Oppenheim, 1991; Matthew, 1993; Holmes, 1998 among many), however, very little of this work provides useful information for a formal modelling framework.  Also, the growing influence of cultural studies in geography has led to an ever-increasing number of assessments of the nature of urbanism and the distinctive ‘spirit’ of place (e.g.  Sennett, 1990; Harvey, 1992 and 1993; Sennett, 1994; Jacobs, 1996; Amin and Graham, 1997), but these offer no quantified data at all.  The property studies literature, on the other hand, contains many studies on the impact of air pollution, water quality, transmission lines, landfills, zoning, road construction, and airports, but the vast majority of these address the residential market (e.g. Groves et al., 2000; Pagliara et al., 2002; among many).  The main emphasis in transport studies concerns relationships between public transit and commercial (and residential) property prices and rents (e.g. Ingram, 1998; Cervero, 1998, RICS and the Office of the Deputy Prime Minister, 2002, among many).  There have also been a number of studies looking at the impact of highway construction on economic activity levels (see, Preston, 2001, Table 4 for some recent comparisons) and studies looking at the impact of traffic levels on house prices (e.g. Bagby, 1980). However, there are difficulties in isolating confounding factors.  Although methodologies employed in environmental economics offer potential for future study in this theme (e.g. Mathur and Stein, 1993; Decker and Crompton, 1993; CSERGE, 2002; Tinch 2002), almost all of the existing work in this discipline has concentrated on the economic value of natural resource assets to a region or to society as a whole (e.g. Pearce, 1991; Benson, 1991; Willis, 1995, among many).  Even town planning, urban design and other disciplines concerned with the urban renaissance agenda and its link with economic vitality have hardly made any serious attempt at quantification of impacts (e.g.  Clark, 1992; Soja, 1996 and 1997; Blowers, 1999 among many)
.  Clearly only a very small body of international research is being undertaken with respect to the link between urban quality improvements and business and commerce and the expert panel was forced to conclude that the literature on quantified impacts was underdeveloped and that the results of the vast majority of studies that have been undertaken are not easily transferable to any framework for land use modelling.  

The main reason for the paucity of international research is that reliable, non-residential information on market responses, willingness to pay and detailed property attributes is very difficult to gather on a large scale basis most of the time, and also because it is highly confidential in nature and belongs to the private domain.  If such studies were produced in recent years, they were most probably done on a private basis for real estate management corporations, and are not publicly available.  Des Rosiers (2002) noted, for example, that hedonic studies on retail rents for the Eaton Corporation have been undertaken in North America, but the findings were never disclosed.  A few studies provide good qualitative data (e.g.  Droege, 1999; Adair et al., 1999), but most of the time, only unfounded assertions on the possible, or expected, effect of urban quality improvements on the overall vitality of businesses districts can be found in the literature.  For instance, there is no lack of documentation proclaiming the value of various types of civic improvement and regeneration initiatives to an area’s vitality and viability, and general qualitative data and anecdotal evidence is well represented here (e.g. UDAL/ICE, 2001; Joseph Rowntree Foundation, 2001, among many others).  Also, even though the subject of heritage conservation generates considerable debate, most case studies either provide little robust evidence or capture monetised effects to society as a whole (e.g. National Trust, 1999; Hill and O’Sullivan, 2002), and/or investment leveraging impacts (e.g. English Heritage, 1999).  Penultimately, robust quantification of the issues in this theme is a rare find as most documents are written, almost, as a promotional or marketing exercise for either a place, discipline or service.

The only studies that provide a limited amount of correlation and relationship data that is relevant to exploratory modelling concern improvements in the pedestrian environment and the consequent market responses in the retail and office sectors.  From this literature, we found that improved pedestrian environments were normally associated with waterfront regeneration/water feature programming or more directly through implementation of pedestrianisation policies in commercial  precincts.  Civic improvement programming of this nature is also commonly associated with city centre environments and, like a charged city centre, it has the potential to impact business performance by reducing the number of shoppers, clients and other visitors who arrive in city centres by car (see, for instance, Cairns et al., 1998).  However, the reduction in the number of shoppers and visitors who arrive by car would only be of concern to economic vitality if their numbers were not made up through switching to alternative modes.  

Hass-Klau (1993; 1994) has been one of the most active authors in investigating the impact of pedestrian environments and the general pattern of her findings seem to be confirmed by most other studies in both Europe and the United States (Table 1).  For the retail sector, the available literature allowed us to calculate


Table 1

Summary of ‘Headline’ Values

Activity/Value Change
Type

of

Improvement
No.

of

Cases


Headline Values

(mean)
Sources

Retail Footfall 
Pedestrianisation


10
20% to 40%

(mean 32.3%)
Hass-Klau, 1993; Gehl and Gemzoe, 1999; Pearson, 2000



Retail Turnover



22
10% to 25%

(mean 17.0%)
Newby, 1992; Hass-Klau, 1993; Saretzki and Wohler, 1995; EFTE, 2002a & 2002b

Retail Rents

420
10% to 30%

(mean 21.7%)
Hass-Klau, 1993; Lewis, 1995; Hass-Klau and Crampton, 2002



Office Rents
Waterfront Regeneration/Other Water Features
10
15% to 35%

(mean 24.2%)
Ecotec, 1996; Frederick and Goo, 1996; Nicholson, 1997, Wood and Handley, 1999; Lerner and Poole, 1999.

ranges of value changes for footfall, turnover and rents.  For the office sector, we relied on the available data from waterfront regeneration/other water features programming, but we note that data was only available for rents and not footfall or turnover.

Pedestrianised areas have the potential to bring about an increase in footfall for retail services of between +20% to +40%, which is the range reported by Hass-Klau (1993) from her analyses in Germany and the UK, and which is also consistent with the mean value of +32.3% which we calculated from other studies of footfall impacts (Gehl and Gemzøe, 1999; Pearson, 2000).  For impacts on retail turnover, we calculated a mean increase of +17% and suggest a range of +10% to +25%, based on studies by Newby, 1992; Hass-Klau, 1993; Saretzki and Wohler, 1995 and EFTE, 2002a and 2002b.  Our calculated mean for the impact of a pedestrianisation scheme on retail rents is +21.7%, and we feel that a reasonable range is in the order of +10 to +30% (Hass-Klau, 1993; Lewis, 1995; Hass-Klau and Crampton, 2002).  The evidence from waterfront regeneration and water features suggested a mean increase in office rents of +24.2%, calculated by omitting the highest and lowest values from the studies we found in this area (i.e. Ecotec, 1996 at 0% and Lerner and Poole, 1999 at +325% for Spartanburg).  We note that this mean is almost identical to the mid-point of the range reported in Frederick and Goo (1996) for the seven case studies they investigated (i.e. +2.9 to +53.3%), although we feel that a more reasonable range from the studies we looked at is +15 to +35%.  

Although some attitudinal surveys of entrepreneur perceptions towards pedestrianisation point in the direction of similarly positive impacts (e.g. Carley, 1997; Lockwood; 1999), the ranges of values noted above should still be treated with caution and should not be viewed as the ‘value of these effects’.  It was not clear how confounding factors, such as the effects of trends in national and local economies, were isolated in the studies contained in our literature review, and the assumption of identical values across source and study sites may not hold well for a number of reasons (for a detailed discussion of these reasons see Bateman et al., 2000).  The impacts, although positive in nature, are also far from straightforward and can involve a complex transition over time, and the verdict of some other studies is more mixed [see Lewis (1995) with respect to retail and Wardman et al. (1997) with respect to offices].  However, while the evidence is limited and far from providing a full understanding of the impact of urban quality on business choices, the ranges of values still suggest that positive impacts can occur, and moreover that these may be highly significant in scale.  

Consequently, it is worth considering how to bring comparable order of magnitude effects into the scope of urban land-use/transport modelling (Table 2).  In relation to the impact on the retailing sector, the literature considers impacts in terms of footfall, turnover and rents.  In this case, it seems likely that the major effect of pedestrianisation must be in terms of attracting more shoppers to visit the location, which in effect is measured by footfall.  The increase in turnover then results from having attracted more shoppers and the increase in rents results from increased competition among retailers to locate where higher turnover can be achieved.  It follows that in modelling pedestrianisation, we should input the increased attractiveness to shoppers of the location in question, and that the increases in footfall, turnover and rent should follow as the model represents the changed decisions of shoppers and the subsequent changes in the decisions of retailers.  For office uses, it is less clear what exactly are the chains of effects at work, however, the response to the surrounding environment may be more dependent on the type of operation.  There is a need for modellers to distinguish between local area consumer service offices (e.g. small professional firms, branch banks, building societies etc.) and high order offices (e.g. corporate head offices, international consultancies etc.) since the customers’ response may be more or less critical and the impacts on staff or on businesses’ corporate perceptions may be correspondingly more or less important.  Associated with this is the importance of trip chaining.  There is also a need for modellers to think more about the chaining of effects (e.g. workers as shoppers, the links between business and entertainment), and more about the classification of leisure trips and how these are influenced by the characteristics of the places visited.  It should also be kept in mind that different causal chains may apply in different occasions - there is not necessarily a unique and universal process. 

Table 2

Modelling Framework for Urban Quality Improvements

Communities of Reference


Retail Sector 
Office Sector



Customers


15% improvement in the retail floorspace quality

No model input

Employees


1 minute less journey time for all journeys

Firm


No model input
5% of cost of location per job adjustment in environmental quality indicator



In any modelling system, the introduction of an exogenous change such as a modified attraction for shopping trips is dependent on the range of variables which influence such trips within the existing model design.  In the DELTA/START system (and other “linked” model systems), the choice is affected by the fact that the data passed from the “land-use” sub-system to the “transport” system consists of “land-use” variables describing the variables (such as population, employment, retail floorspace) which affect the production and attraction of trips.  The only feasible way within the present DELTA system to modify the attraction of shopping trips in the associated transport model is therefore to modify the “shopping trip attractor” variable, which is the amount of occupied retail floorspace in the zone, weighted by a quality variable.  The quality variable is not normally used for retail floorspace, and therefore takes the value 1 for all zones in all years.  Changes in this quality value can, however, be input by the user to describe the increased attraction of urban quality improvements for shoppers, making it easy to relate the model inputs to the footfall impacts found in the literature review.  In this project, an improvement of 15% to the retail floorspace quality has been used (input as simply the scalar value of 1.15) to reflect the lower range of values found in the literature.

The design and implementation of a mechanism to define a zone as more attractive to workers proved reasonably simple to carry out in DELTA/START, for both the retail and office sectors.  This was because the critical variable to influence is the accessibility of each zone to the labour supply, which uses outputs from the transport model on the generalised costs of travel to work.  It was therefore straightforward to implement a change which allowed the generalised cost outputs to be modified for exogenous quality-related improvements.  This allows the user to specify that, for example, the quality improvements in a particular work zone are such that workers would be willing to travel x minutes more to work there.  In this project, a journey time of 1 minute less has been made for all journeys to the City Centre. 

The ability to model the direct impacts of urban quality improvements on businesses is, however, presently very limited because the model does not represent businesses, only sectors.  (This again is similar to the majority of land-use/transport models in current use worldwide.)  We therefore had to limit ourselves to a very simple implementation of the direct impact of urban quality on businesses by applying exogenous changes in the environmental quality variable (which is otherwise not in use for employment).  In the present case, the change in quality was specified in cost units and the coefficient on environmental quality (in the utility of location function) was set equal but opposite to the coefficient on cost of location.  The input in a change in the attraction of a zone for a particular employment activity is therefore measured in money units i.e. in terms of how much extra a firm would be willing to pay per employee to locate in that zone following the urban quality change represented.  For the project, the change in quality was only applied to office-occupying activities (not retail businesses) and the environmental indicator for the office sector was set to an increase in attraction of the improved area equal to 5% of the cost of location per job there.  
3.
RESULTS FROM MODELLING BUSINESS RESPONSES

The focus of the modelling was on the impact of a major, zone-wide scheme of urban quality improvements in Manchester City Centre and was undertaken with the urban application of DELTA known as the Greater Manchester Strategy Planning Model (GMSPM) (Copley et al., 2000, David Simmonds Consultancy, 2001).  Figure 3 shows the study area represented in the model which takes account of some of the interactions between the City Centre (Zone 1) and the surrounding areas.  This section reports only the effects of the urban quality improvements on the City Centre although in practical application the impacts on other zones would also need to be examined in detail.

Manchester City Centre is a very important location in the conurbation, with about 10% of all study area jobs in 2006, more than 10% of retail floorspace and about one-third of the total office floorspace stock.  The total number of jobs within the conurbation is forecast to grow very slightly, but the City Centre’s share, and its absolute number of jobs, are forecast to fall slightly; partly because office floorspace is forecast to be developed rather faster in the rest of the conurbation (which includes major sub-centres such as Bolton and Stockport) than in the City Centre.  In contrast, retail floorspace is forecast to become somewhat more


Figure 3

Study Area Zone Map

Greater Manchester Strategy Planning Model (GMSPM)
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concentrated in the City Centre, as a result of restrictive planning policies.  Despite rapid growth in recent years, the resident population of the City Centre is a tiny proportion (about 0.1%) of the study area total and, as one might expect, the household size of 1.6 in the City Centre is much smaller than the study area average of 2.3 in 2006 (David Simmonds Consultancy, 2003). 

Under the new Transport Act, road user charging revenues can be used to finance public transport improvements as well as environmental improvements that might be facilitated by reduced demand for road space.  Therefore, in order to establish a context for the potential impact of urban quality impact improvements, we developed a (hypothetical) scenario that involved the introduction of a road user charging cordon around the City Centre in 2006.  Tests were then carried out to examine the effects of urban quality improvements in the City Centre, including those that may result from public transport improvements.

The tests started with the road user charging test referenced against a ‘do-nothing’ base case and added successively, (a) a test for public transport improvements, (b) a test for quality improvements for shoppers, (c) a test for quality improvements for workers, and (d) a test for quality improvements applying directly to businesses.  Tables 3 to 7 show the marginal impact of each of the various quality improvements with reference to the previous test, and Table 8 shows the cumulative impact of the combined quality improvement effects (i.e. it considers the impacts of the three elements of quality improvement in a context where road user charging has been introduced and public transport has been improved).  All results are percentage changes from the values in 2021.

It is important to note that the focus of the research was on the differences between different sets of results rather than absolute forecasts, therefore, no attempt was made to optimise the specifications of the road user charging scheme. The level of the tariff was set at £1 per motorised vehicle to enter and to leave the City Centre (i.e. the toll is applied each time a vehicle crosses the cordon in either direction), collected 24-hours per day, 7 days per week, and there are no exemptions or discounts offered to residents of the area within the cordon or to any categories of road users (including buses, motorcycles) except taxis.  This is unlike the practical applications of road user charging presently being considered in the UK where the days and hours of operation are substantially constrained and where the exemptions and discounts policies are more encompassing and include cordon residents (e.g. 90% discount in London).  

For the public transport improvements test public transport frequencies have been increased for all modes by 50%.  However, the origin-destinations for which the increase was applied were restricted to those on radial public transport routes into and out of Manchester City Centre; and total capacities were not increased, so that the change represents a change to more frequent but smaller vehicles.  The radials have been defined so that the increase applies to all origin-destinations within a particular radial. The increase has been applied to all of the public transport modes: bus, rail, metro and taxis, but was not applied for routes to and from zones outside the study area.  

As discussed in the previous section, all the model values for the quality improvement tests used were derived (with some experimentation for the generalised cost reduction) from consideration of the results of the literature review (summarised by Tables 1 and 2).  The quality improvements for shoppers have been implemented through an improvement of 15% to the retail floorspace quality in the City Centre.  To improve quality for workers, a journey time reduction of one  minute has been made for all journeys to the City Centre.  The quality improvements applying directly to businesses were only applied to office-occupying activities (not retail businesses) and were implemented by setting the environmental indicator for the office sector to an increase in attraction of Zone 1 equal to 5% of the cost of location per job there.  

The key impact of implementing road user charging alone is a significant loss of employment associated with a large drop in office rents that slows down office development in the City Centre (Table 3).  Also, the charging cordon has insignificant impacts on retail rents and construction despite a significant reduction in the numbers of shoppers arriving (0.4% fewer non-car owners but 13% fewer shoppers from car-owning households).  The scale of the reduction in office rents is due to the abundance of easily accessible substitute locations outside the charged area. However, this has only a modest impact on new construction because development opportunities in the centre are still reasonably profitable; although rents fall they remain higher than in most other areas.  There are also increases in households and in residential rents, smaller increase in population (i.e. decreasing household size) with (rather surprisingly) a  substantial

Table 3

Impact of Road User Charging

- Change Compared to Reference Case -

(2021)

Employment


-7.1%

Office

Rent
-30.0%

Floorspace


  -1.7%

Retail

Rent
  -0.7%

Floorspace


  -0.1%

Residential


Population
  +2.2%

Households
  +8.8%

Workers
  -2.4%

Non-Workers
+24.0%

Rent
  +1.9%

Floorspace


  +1.1%

increase in the non-working population and a corresponding decrease in the working population.  In some respects the City Centre will appear more attractive as a residential location for workers because of the reduced congestion within the City Centre and because access to City Centre jobs from all other residential locations is now somewhat poorer.  However, these improvements are outweighed in the model by the fact that residents have to pay tolls every time they leave it by car.  The relative increase in attractiveness of the City Centre for non-workers is primarily because households with fewer or no workers are less likely to own cars.

The improvement of public transport has a series of very slight effects that reflected the limited significance of public transport compared with car travel, even in the City Centre (Table 4).  Total employment is very slightly increased (about 0.3%), reflecting the slightly better access for labour which the City Centre will now offer.  Office rents are increased (by over 1%) in response to the small increase in demand (the impacts on office development are too small to show) and there is an even smaller impact on retail rents (about 0.25%).  Population and households are slightly increased (by about 1%), and the population of working age increases slightly faster, with working adults increasing slightly faster than non-working adults (1.5% vs. 1.2%).

Table 4

Impact of Public Transport Improvements

- Compared to Previous Test -

(2021)

Employment


+0.3%

Office

Rent
+1.3%

Floorspace


  0.0%

Retail

Rent
+0.2%

Floorspace


+0.2%

Residential


Population
+1.1%

Households
+1.1%

Workers
+1.4%

Non-Workers
+1.7%

Rent
+0.7%

Floorspace


+0.3%

The incremental impact of improving urban quality as perceived by shoppers raises some interesting questions with respect to the prospect of negative feedback effects for city centres that are already attractive (Table 5).  The influence on shoppers was input in the form of a scale factor attracting additional shopping trips to Manchester City Centre but this (unexpectedly) had slight negative effects on total employment and population and, surprisingly, only very modest positive effects on retail activity and rents.  The negative feed back effects on employment and population are probably due to reductions in accessibility, which result from the increase in traffic (and possibly congestion of the public transport system) brought about by the increased number of shoppers visiting the zone.  The reason for the modest effects on the retail sector is that within the model of retail employment location, a 1% increase in city centre rents represents a relatively large increase in the costs to a retailer doing business there.  Retail rents in Manchester City Centre are typically twice as high as the average rent in the other town centres of the conurbation, and five to ten times higher than those in non-centre zones.  This increase is sufficient to almost completely balance out the increase in attraction due to the increasing footfall and the very slight percentage increase in rents represents an absolute increase in costs of retailing such that the new equilibrium for the zone involves only a very slight increase in (retail) employment.  This negative feedback effect is much less marked in zones where the rent is lower and in positively cheap zones, a similar percentage increase in shopping trips arriving can have significantly greater impacts both on rents and on employment.  For example, a separate test for the Trafford Park (Zone 6) based on a 25% increase in shoppers arriving resulted in an increase in rents of 17%, with proportionately significant increases in retail employment.

Table 5

Impact of Quality Improvements for Shoppers

- Compared to Previous Test -

(2021)

Employment


-0.4%

Office

Rent
-2.7%

Floorspace


-0.1%

Retail

Rent
+0.7%

Floorspace


+0.1%

Residential


Population
-0.7%

Households
-0.8%

Workers
-0.9%

Non-Workers
-0.6%

Rent
-0.6%

Floorspace


-0.2%

The incremental effects of urban quality improvements perceived only by persons working in the City Centre are more positive than those for shoppers (Table 6).  There are substantial positive impacts on total employment and office rents, which lead to a positive impact on office development.  There is a lack of impact on retail rents and this may be because retailing is highly customer-oriented and therefore influenced only by shopping trips arriving and not by accessibility to labour.  The impact of quality improvements for workers results in no impact on households but there is a slight increase in population with an increase in working residents and a decrease in non-working adults.  This would seem reasonable (at least in direction) in relation to the positive impact on office employment.

The principal impact of quality improvement for businesses is, as one would expect, an increase in employment and an increase in office rents (Table 7).  The increase in rents is consistent with the input increase in the attractiveness of the City Centre, after allowing for the increase in densities (i.e. as rents increase, employers will occupy slightly less space per worker).  There are no direct effects on retailing because this improvement was only input as a cost change for offices.  There are also no significant indirect impacts on retailing owing to the negligible impacts of this improvement on population and households.  

Table 6

Impact of Quality Improvements for Workers

- Compared to Previous Test -

(2021)

Employment


+1.4%

Office

Rent
+8.8%

Floorspace


+0.2%

Retail

Rent
  0.0%

Floorspace


  0.0%

Residential


Population
+0.3%

Households
  0.0%

Workers
+0.8%

Non-Workers
-1.1%

Rent
+0.2%

Floorspace


+0.1%

Table 7

Impact of Quality Improvements for Businesses

- Compared to Previous Test -

(2021)

Employment


+1.0%

Office

Rent
+5.9%

Floorspace


+0.2%

Retail

Rent
 0.0%

Floorspace


 0.0%

Residential


Population
+0.1%

Households
-0.1%

Workers
+0.4%

Non-Workers
-1.1%

Rent
+0.1%

Floorspace


 0.0%

The impacts on shoppers (Table 5), on workers (Table 6) and directly on businesses (Table 7) may be different outcomes of the same set of zone-wide urban quality improvements and they were separated out in the preceding discussion only to assist in analysing the modelling.  It is therefore appropriate to look at the cumulative effect of the different impacts (as well as their separate contributions) since it is the collective effects of improvements in zonal quality that would likely be seen ‘on the ground’.  In this regard, Table 8 shows the combined effects of the urban quality improvements in Manchester City Centre, in a context where a road user charging cordon has been introduced and public transport improved, and the results are significantly positive notwithstanding that they fall short of balancing out the negative impacts associated with the road user charging measure.  It should be remembered that the specifications of the road user charging cordon were not in any way optimised for the situation modelled.  In practice, the 24/7 collection format of the modelled scenario would likely be more constrained and a wider set of exemptions and/or discounts (including to residents) may be given.  Therefore, a more appropriate interpretation may be that the results suggest that urban quality improvements can have a modest but significant positive influence on business.

Table 8

Impact of Combined Urban Quality Improvements

-Compared to Road User Charging With Public Transport Improvements-

(2021)

Employment


 +2.0%

Office

Rent
+12.0%

Floorspace


 +0.3%

Retail

Rent
 +0.7%

Floorspace


 +0.1%

Residential


Population
 -0.3%

Households
 -0.9%

Workers
 +0.3%

Non-Workers
 -2.8%

Rent
 -0.3%

Floorspace


 -0.1%

Whilst is should be stressed again that we have not attempted to make any formal link between the road user charging scheme on the one hand and the urban quality or public transport improvement measures on the other, it is worth very tentatively comparing the scale of impacts from road user charging with those from the various improvement measures.  In Figure 4, each of the bars shows the marginal effect of one of the tests on City Centre employment in 2021.  Negative effects are shown by stripes sloping down from left to right, positive effects by stripes sloping up.  The bars are positioned so that the level reached by the bar for one test is the starting point for the next test.  The finishing point of each bar therefore represents the accumulated impact of all the tests up to that point.  The impacts on employment are measured as percentages of the 2021 employment in the reference case and these are the same changes as shown in previous tables, except that here for comparability they are all measured in percentages of the reference case employment.

The chart shows the successive changes.  Road user charging (Test AM) reduces employment by 7.1% from the reference case; public transport improvements (Test AN) increase it by just 0.3%, to a combined road user charging plus public transport impact of -6.8% from the reference case.  The urban quality improvement for shoppers (Test AO) causes a further decrease of 0.4%, the quality improvement for workers (Test AP) brings about an increase of 1.4% and the quality improvement for businesses (Test AT) brings about a further increase of 1.0%.  The final position is a reduction of 4.8% from the reference case 


Figure 4

Cumulative (Percentage) Changes
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i.e.  about one-third of the loss brought about by the road user charging cordon has been recovered by the combined impact of the public transport and environmental improvements.  

Figure 5 shows the same changes in absolute terms, with the absolute reference case employment shown as the first bar.  Given the uncertainties about the various effects and sensitivities involved, and about the appropriateness of the road user charging specifications, we would not conclude from this that public transport and environmental quality improvements cannot outweigh the negative impacts of RUC.  Rather, we would draw the more positive conclusion that such improvements can have significant positive impacts and that with further refinement, both of the modelling and of the policy measures modelled, it should be possible to identify much more desirable outcomes.

Figure 5

Cumulative (Absolute) Changes in City Centre Employment

(Change from Reference Case)
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4.
CONCLUSIONS
The primary concern at the centre of the inquiry was the question of whether urban quality improvements which might be brought about by road user charging, either directly as a consequence of traffic reduction (less pollution and noise) or indirectly through investment of the revenues into environmental enhancement programmes, will affect businesses' location choices?  An associated question was is it possible to represent such changes in urban quality, and business responses to those changes, in an urban land-use/transport interaction model?  These questions are important because programmes aimed at improving urban quality consume financial resources that may be better spent elsewhere, and the information presently used in deciding on resource allocations for such projects is primarily based only on professional opinion and value judgements (see, for instance, Nellthorp and Mackie, 2000).  Government agencies that provide the money are entitled to better information than this during project appraisal, and it is expected that our research, whatever its shortcomings, will help to overcome the paucity of research in this area.

It is possible to represent urban quality changes, as influences on business, in land use/transport interaction models, although more work is needed to know how to measure quality changes and to ensure that they are consistently and correctly described (especially if trying to assess the comparative effect of different quality-enhancement schemes).  Discussion of a potential modelling framework during the literature review phase of the research suggested that business could be affected by urban quality changes through the effective responses of three communities of reference: customers, employees and the firm itself.  Consequently, the process that was adopted in implementing urban quality changes within the modelling was to separate out the impacts on each of these communities, taking into account that the separation was primarily to assist us in analysing the modelling, and was not necessarily a distinction between different kinds of change “on the ground”.

The influences on workers and upon businesses were input in terms of cost changes (money cost for businesses, generalised cost for workers) and showed small but significant positive effects, as would be expected.  The influence on shoppers was input in the form of a scale factor attracting additional shopping trips in the transport model.  This had only a very small positive impact on retail activity and rents, due to the existence (within the retail property market as currently modelled) of very strong negative feedback effects.  The strength of this effect needs further investigation, though the existence of such an effect seems reasonable.  The influence on shoppers also produced a marginally negative impact on total City Centre employment, rather than the positive impact that had been expected.  This points to the possibility of adverse consequences due to increased congestion if the improvements in urban quality generate additional volumes of traffic carrying the additional shoppers.  This finding is potentially important since it raises the question of whether improving the quality of an already “high-quality” centre (such as Manchester’s which is a very important location in the conurbation) will have lesser impacts than improving the quality of less attractive centres.  

The overall results that we have obtained, however, lead us to conclude – very cautiously – that the impacts of urban quality changes may well be on a scale which is significant in relation to the potentially negative local impacts of demand management measures, in this case a (hypothetical) road user charging cordon implemented around Manchester City Centre.  The results also suggest that the positive uplifts that may be expected from environmental improvements associated with charging may be of the same order of magnitude as those expected from public transport improvements.  These are both important findings because a major issue that needs to be addressed in the context of charging is the relative economic impact of negative competitiveness effects (associated with increased transport costs) versus the beneficial amenity effects (associated with hypothecation of charging revenues into public transport and environmental improvements).  Unfortunately, knowledge about the link between urban quality improvements and economic activity is very underdeveloped in the literature.

Although our analysis of the model results has concentrated on the City Centre, the model system provides results for all the zones in the conurbation and these would have to be taken into consideration in any practical implementation of charging.  There may be various negative impacts out of the centre, particularly through the diversionary effect of the City Centre cordon charge, which may indicate that quality improvement should be seriously considered in these areas as well as in the centre.  This may be particularly relevant for the inner city ring outside the cordon where social inclusion issues may be important.

The major conclusions for modelling urban quality are that more research is needed to understand how urban quality change is perceived by the different categories of actors involved, and by individuals in their various and combined roles as residents, workers, shoppers, tourists, etc.  This work needs to be carried out in a way that allows responses to quality change to be compared to responses to other factors in terms of willingness to pay and, in the present state of the art, this probably means measuring the perception of quality change through the use of generalised cost or utility concepts.  In this regard, we concur with the recommendation of the Round Table that, in the immediate term, a well-resourced study should be undertaken, probably applying a range of methodologies [see Technical Note 3 (TN3)] in a case study area, such as one of the UK’s historic towns.  Representatives of the National Retail Planning Forum, the National Trust, English Heritage and the Heritage Lottery Fund have shown interest in this project, and these organisations may be interested in collaboration.  

The research agenda in this theme should also be linked to the wider work which is needed to understand individual, households and firms’ choices in the land-use/transport markets.  In particular, more work is needed to understand and represent both consumers’ choices of destination for non-essential trips and businesses’ location-related choices.  Greater disaggregation both of consumer-oriented services and of consumers’ trips to these services is probably needed in this.  Such research should be of value not just within the modelling framework applied here, but also more widely in understanding the consequences and appraising the value of important aspects of urban change.

5.
DISSEMINATION OF RESULTS

Dissemination of the results of the research has been occurring as the project has progressed.  This has included the Roundtable (expert panel members) held in Oxford in August 2002 as part of the Phase I work, and more recently presentations at the DFT Charging Seminar organised by the Transport Studies Unit in September 2002 and at the ESRC Seminar in Oxford in December 2002, also organised by the Transport Studies Unit.  Papers will be presented at the annual conferences of the Royal Geographical Society/Institute of British Geographers (RGS/IBG) and the Universities Transport Studies Group (UTSG).  In terms of immediate practical application, in the shorter term, a review of GMSPM is currently taking place as part of a programme of work for the GMSPM clients.  The issues which have arisen from the present project will be considered along with points arising from the performance of GMSPM in other work and with lessons and suggestions from models developed elsewhere.  It is possible that a significantly enhanced version of GMSPM will emerge from these activities.  If so, we will look for an opportunity to repeat some of the quality improvement tests, possibly with revisions to the test definitions.  If this can be done, then (subject to the client’s permission) the revised results will be circulated for further discussion.
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� A notable exception is the collaborative effort of CABE and DETR (2001) titled the Value of Urban Design which involved a multi-dimentional study of the effects of good urban design.  The study found evidence that good urban design adds value not only by increasing the economic viability of development, but by also delivering social and environmental benefits.  However, not all of these benefits could be assessed within the scope of the project, and the study correctly noted that some benefits are difficult to quantify at all.  An attempt was made to draw on evidence on the economic performance of a number of case studies, using an approach that established a quality index for each particular development.  Unfortunately, the usefulness of the case study material for modelling is limited by difficulty in establishing comparative before and after capital values and rental returns against local and regional data.  
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