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(Abstract)
Japan is acknowledged as one of the first countries experiencing population decline and aging society. Recently more efforts have been placed for revitalizing city centers to accommodate more population in better environment and to diminish social sprawl cost. In addressing impacts of large-scale shopping center locations, as one important topic in urban planning, on residential location preferences an empirical model was defined by available data for nine cities particularly considering population composition and dynamics. Results suggest that large-scale stores have potential to attract younger whereas, shopping malls planning coinciding with public transport improvement will attract both younger and elder population.
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1. Introduction
According to the 2000 population census, the base year of this projection, the total population of Japan was 126.93 million. Based on the results of the medium variant projection, the population is expected to gradually increase in subsequent years, reaching its peak of 127.74 million in 2006, and then enter a longstanding depopulation process. The population is expected to drop to the current size by 2013, then decrease to about 100.6 million in 2050. The results of the medium variant projection show that, contrary to the decline in the populations of the children's and working-age groups, the aged group will continue its fast-paced increase, growing from the current size of about 22 million to 30 million in 2013, and eventually up to 34.17 million in 2018. That is, this age group will grow rapidly until the baby-boom generation (born between 1947 and 1949) is in the over-65 age bracket. Subsequently, with the generation that reduced the post-war growth entering the aged group, the speed of increase slows down; the population will peak in 2043 when the second baby-boom generation enters the aged group, then takes a downward turn to about 35.86 million in 2050.
Since the last 30 years, the so called “Japanese baby boomer generation” have generated the housing pattern which are supplied in many New Towns developed at the fringe of Japanese metropolitan areas. However, the progress of population decline and ageing society have caused vacant houses appearing more than ever before especially in the suburban areas. On the other hand, for the last few years, there is slightly but evidently increasing demand in the central areas that now many apartment houses in the central areas are currently under construction.

From the viewpoint of sustainable development in a declining society, it is necessary to reduce the built-up area in long term. Facing the decreasing population, declining birthrate and the growing proportion of elderly people, it is important to pursue urban planning concepts that stops dispersed development and to accumulate various urban functions compactly, and therefore enhance the ease to live by increasing the share of trips made by foot. Especially children and senior citizens feel comfortable in a neighborhood in which many destinations are reachable within a walking distance. 
The policy to attain these goals might be divided to two types of approaches which are “limitation of the present built-up areas” and “revitalization of the present inner city”. This paper focuses on the second approach which is more related with activation of an inner city. In 2006, the Japanese government revised three laws related with activation of inner city, which are Urban Planning Law, Large-Scale Retail Stores Location Law and the Act for Revitalization of the Town Center. The Act for Revitalization of the Town Center, which might be most related with activation of an inner city among them, focuses attention on the following things.

(1) Land Readjustment and Urban Redevelopment Projects
(2) Welfare facility maintenance enterprise
(3) Promotion of the maintenance of centrally located residences
(4) Commercial facility maintenance enterprise. (Large-scale retail stores are positively attracted to the central city by executing the simplification of new establishment and the change procedure etc.)
(5) Improvement of public transportation service
It is important to improve the location attractiveness for activation of an existing inner city. In addition, the components of location attractiveness might depend on household type. Therefore, this paper aims to examine the components of location attractiveness considering different preferences to residential location choice which might depend on household type. Especially, this paper examines how (4) commercial facilities and (5) public transport service, which are described as important things in the Act for Revitalization of the Town Center, influence the residential location choice behavior.

In chapter 2, the relevant previous works are examined and the viewpoint of this paper is clarified. And the detail model structure for analysis and the data collection for its estimation are described in chapter 3. After that the result of model estimation are discussed in chapter 4. Finally, the new findings and future direction are summarized in chapter 5.

2. Relevant Previous Work
In one of the earlier studies, Anas, et al, (1998) explored the distribution of population as a function of the distance from the each center in an urban structure where the city is multi-centric. The model equations are derived from the assumption that density gradients 
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, X is distance from center) decreases over time, if decentralizations occurs in the given city.
Applying a similar model to Japanese case, Morita, et al, (2007) analyzed the relationship between population density and large-scale shopping complexes in suburban areas. However, they could not prove a similar absolute relation and their work was limited since there are no references about household attributes because of the data restriction.

Some of the notable recent work on the regeneration of central city areas by particularly considering the commercial urban facilities can be summarized as below: 

· Yamashita (2001) examined the impact of extension of retail stores to the suburbs on the decline of central areas using the retail statistical database in Japan. They found out the development of new shopping centers as attraction nodes within context of redevelopment projects, did not have as much effect on the regeneration of the central areas as expected at the planning stage, although an increase of cultural quality is admitted. This was concluded as one reason of the discrete structure of retail shop location. 
· Matsuura and Motohashi (2006) analyzed the impacts of entry and exit of large-scale shopping centers in the market on the sales of the surrounding local small and medium scale retails at the micro level by using mesh data. Since the amount of the sales of the smaller scale shops is closely related to the number of the local pedestrians, they defined this as the “index of activity” of the given mesh. Finally they concluded that as one may expect the existence of large scale shopping centers will have impact on the “index of activity” but this evident impact will diminish inversely with the progress of motorization. 
A number of cases were also examined in a work done by Yamashita (2001) but this study was not based on the real data analysis therefore it is no wrong to claim that the numerical analysis of shopping facility location and urban decline in Japan is limited to Matsuura and Motohashi (2006). However, their model lacked to incorporate any effects of an urban pattern of emerging commercial activities in the suburbs. For example, they did not consider the likely impacts of large scale shopping centers at the fringes of the old city center on the local central city shopping activities namely “index of activity” in their model. Therefore, Yamashita (2001) and Yamashita (2006) noted the necessity of introducing a more general index that will measure any impact of urban commercial activities considering both their scale and the location.
3. Model Structure
Here, we assume that the rate of the population preferring to reside in the central city indicate the attractiveness of the city center. Hence it can be accepted as an indicator of the central city attractiveness. And we define this attractiveness as “level of QOL”. It is assumed that each household selects the location based on the level of QOL. We further examined the extent of the impacts of the economic environment and location of large retail functions in the outer parts of the city together with the changes in the household attributes on the city center attractiveness.
<Figure 1>

A discrete choice model is suggested to numerically analyze the characteristics of the residential areas preferred considering the situation in the region and also the attributes of the households. The analysis uses the various database provided by the national government: disaggregated data of “Housing Demand Survey (2003)”, aggregated data of “Commercial Statistics (2002), “Railway Statistics Annual Report (2000)” and “Population Census (2000)” are used (Table 1).

<Table 1>

For clearly describing the metropolitan areas, a definition proposed by Kanemoto and Tokuoka (2002).is used here. In this definition the urban employment area is given as it comprises the central city, as well as the suburban areas, in which the share of population commuting to the central city is 10% or more. Here, we consider the urban employment aqreas with the centers of nine cities in Japan: Sapporo, Sendai, Tokyo, Nagoya, Kyoto, Osaka, Kobe, Hiroshima, and Fukuoka.
The variables are determined along with the answers to the following question "What do you think is the best location when you think to move in the future?" derived from the "Housing demand survey ". The five possible answers to this question were as below:
· "Center part in the city" (= just the city centre) ,
· "Suburbs",
· "Country and resort areas”,
· "Others", and 

· "No preference".

This five choice set here is aggregated as to define "Center part in the city" as one choice and the rest as the second choice alternative to simplify analysis and to apply binary logit model. 
The explanatory variables are divided into two groups; those related to the household attributes and those related to regional attributes. The household attribute relevant variables are household income, number of households, and sex of the householder. The regional attribute relevant variable is a variable describing the configuration of the neighborhood of each home. The utility function (level of QOL) for housing in the city center is defined in expression given by equation 1.
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· INC is a value that defines the class for household annual income (divided into 13 classes)

· NUM is number of households.

· GEN_D is a dummy variable that takes the value 1 when the householder is a woman.

· CEN_D is a dummy variable that takes the value 1 when the current residential area of each household is the central city 

· X is a variable expressing the neighborhood configuration like the maintenance level of public transport and commercial facilities.

Four separate models were proposed as of the difference of variable X in consideration of multi-collinearity. Whereas the sales ratio of the large-scale retail store in the center part to sales of all retail stores in a region are applied in model 1, model 2 consists of the sales ratio of the middle/small-scale retail store in the central part. This is interpreted as one representative index of shopping mall activity. Model 3 considers the sales ratio of road side shops. These variables are calculated by using prefecture level aggregated data of “Commercial Statistics”. Model 4 investigates this aspect of public transport, more specifically the ratio of total railway length to residential area. This variable was calculated by using the “Railway Annual Report” and “Population Census” data of each city. 

Besides, the more active the central city, the more people prefer to live there. The tendency of “city center” choice is interpreted as index of activity in the central city. Therefore, the structure influencing regional environment index to attractiveness of urban are analyzed by this model.
4. Results of parameter estimation
Estimation result is shown in table2. The estimation of the parameters is undertaken for three cases of the householder age categorized in “under 39”, “over 40 under 59” and “over 60”.
< Table 2>

The estimation result for all parameter fulfills the given condition. Moreover, statistical significance at a 1% level can be stated, except for the variables related to commercial facility. The McFadden R2 is about 0.22, and also the entire model can be regarded as fitting. Additionally, another estimation including a dummy for house ownership that is set to 1 when household live in own house and a “single dummy” that becomes 1 when the householder is not married or divorced have been tried. However, these parameters did not satisfy the statistical significant level in all models. The obtained findings are shown below. 

· If the householder is woman, the tendency to move to the central city increases. Moreover, the bigger the household size, the weaker is the tendency to live in city center. Therefore, the trend towards the nuclear family and the recent variety of household types supports the recovering process of central space.

· Because parameters of CEN_D are positive and statistical significant in all model, it can be concluded that households living in central city have the tendency to live in city center, different from those living in a suburban city. This is one explaining factor for the observation of a growing population in city centers of the central cities in contrast to the degradation of the city centers of suburban cities.

· The higher the household income, the more likely they live in city center.

Findings from parameters related to commercial facility are as following.

· If the age of the householder is 39 years or less, parameter of commercial facility satisfies the statistical significance at a 5% level in all models. In contrary, if the householder is 60 years or older, the statistical significance at a 5% level is satisfied only in model 2 (sales ratio of small and medium-sized retail stores in the city center). As the householder is old, the tendency which they hope to live in the city center because of the fullness of commercial facilities is weak.
· If the householder is 39 or less, the sales ratio of a large-scale store in the city center is significant at 5% level. But, if the age of the householder is 40 year or older, there is no significance even at 10% level. Although synergy effects between large-scale retail store and small retail store have been find in past research, the effect of large-scale retail stores itself to elderly households are relatively small. And large-scale retail store itself is unattractive for senior household.

· In all age categories, the sales ratio of a small/ middle -scale store in the city center is significant at 5% level. Therefore, if small/ middle -scale stores (shopping malls) are provided, these city centers are attractiveness for all age.

· If the age of the householder is 39 or less, the sales ratio of road side shops is statistical significant at 1% level. For householders up to the age of 59, it is statistical significant at 10% level. But, if the householder is 60 or older, no statistical significance can be found. The road side shop sales ratio decreases, if the householder gets older, Therefore the ease of regulations allowing large-scale retail store enter the road sides in the peripheral area is expected to stop young generation to migrate to the peripheral area.

The elasticity of household size and household income, calculated is shown in Table 3. It has been calculated by using model 4, because of the highest McFadden R2.

<Table 3>

· The elasticity of city center sales ratio of large-scale and small/ middle-scale stores is significantly different for the generation of less than 39 years and over 40. Focusing on the shop size, the elasticity of small/middle-scale shops is higher than that of large-scale retail store in city centers. Shopping malls make city centers more attractive than large-scale retail stores.

· As the householder’s age gets higher, the elasticity of commercial facility sales ratio is declining, that of railway developing level are rise. The attractiveness of city center for the older generation is mainly determined by other factors than commercial facility, for example the public transport network.
· Concerning household size and income, the elasticity of middle age category (40-59 years old) is higher than the other categories. Therefore, the influence of household attributes to the residential area preference is strongest in middle age.
5. Conclusion
It seems that Qualitative element, level of QOL, that cannot be measured by data has become a more important factor of city attractiveness. In the Act for Revitalization of the Town Center that was revised in 2006, directionality to attempt the activation of the city center by positively attracting the large-scale retail store was shown. However, how large-scale retail stores influence the level of QOL has sparsely been analyzed.
In this research, it is assumed that each household selects its housing location based on the level of QOL. And how changes in the social environment in the region such as the locations of the large-scale retail stores have influenced level of QOL was analyzed by logit model.

According to a result, promotion of large-scale retail stores in city center attracts only younger generation and does not the aged. In contrast, improving shopping malls and public transport systems attracts all people independent from their ages.

Therefore, considering the aging society in the future, to promote compact city, if advancing attracting the large-scale retail store, affection effects from large-scale retail stores to the surroundings like the synergy with street of stores in the city center should be analyzed in detail.
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Figure 1 : Conceptual diagram
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Table1: Data attributes
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(ｂ)Generation of the householder

10 20 30 40 50 60 70 80-

ratio 0.006 0.111 0.271 0.147 0.189 0.164 0.087 0.025

(c)Sex of the householder

male female

ratio 0.860 0.140

(d)number of the household

1 2 3 4 5 6 or more

ratio 0.175 0.266 0.223 0.218 0.080 0.039

(e)Income of the household

-2 million Yen2-3 3-4 4-5 5-6 6-7 7-8

ratio 0.124 0.120 0.146 0.136 0.117 0.084 0.076

8-9 9-10 10-12 12-15 15-20 20-

ratio 0.049 0.045 0.050 0.027 0.017 0.010

(f)Present residential area

Core city Suburb city

ratio 0.437 0.563

(g)Wishful location

City Center Others

ratio 0.242 0.758


Table2: Result of parameter estimation
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No. of samples 8342 7221 5927

model1 McFadden R2 0.219 0.219 0.219

constant -1.421 [-13.247]*** -1.549 [-13.256]*** -1.547 [-12.071]***

female householder dummy 0.325 [4.256]*** 0.328 [3.704]*** 0.393 [4.105]***

income 0.099 [8.381]*** 0.082 [7.380]*** 0.094 [7.310]***

household size -0.211 [-9.573]*** -0.135 [-6.058]*** -0.154 [-6.221]***

core city reidence dummy 0.419 [7.917]*** 0.532 [9.340]*** 0.51 [8.137]***

sales ratio of city cetral Large-scale retail store  0.981 [2.286]** 0.619 [1.351] 0.681 [1.353]

model2 McFadden R2 0.22 0.22 0.219

constant -1.471 [-14.590]*** -1.617 [-14.636]*** -1.6 [-13.203]***

female householder dummy 0.321 [4.195]*** 0.323 [3.646]*** 0.388 [4.056]***

income 0.098 [8.288]*** 0.081 [7.274]*** 0.093 [7.253]***

household size -0.21 [-9.530]*** -0.133 [-5.998]*** -0.153 [-6.186]***

core city reidence dummy 0.407 [7.661]*** 0.52 [9.104]*** 0.501 [7.964]***

sales ratio of city cetral Middle/Small-scale retail store  1.861 [3.507]*** 1.492 [2.627]*** 1.437 [2.299]**

model3 McFadden R2 0.22 0.219 0.219

constant -1.134 [-12.241]*** -1.366 [-13.472]*** -1.368 [-12.431]***

female householder dummy 0.325 [4.247]*** 0.329 [3.713]*** 0.394 [4.123]***

income 0.1 [8.428]*** 0.083 [7.418]*** 0.095 [7.398]***

household size -0.212 [-9.644]*** -0.135 [-6.086]*** -0.155 [-6.279]***

core city reidence dummy 0.433 [8.239]*** 0.542 [9.608]*** 0.521 [8.375]***

sales ratio of road side shop  -3.118 [-2.658]*** -2.067 [-1.671]* -1.694 [-1.257]

model4 McFadden R2 0.222 0.223 0.224

constant -1.402 [-16.771]*** -1.619 [-17.353]*** -1.621 [-15.990]***

female householder dummy 0.314 [4.095]*** 0.317 [3.565]*** 0.379 [3.941]***

income 0.101 [8.567]*** 0.083 [7.473]*** 0.095 [7.428]***

household size -0.207 [-9.394]*** -0.128 [-5.764]*** -0.148 [-5.996]***

core city reidence dummy 0.308 [5.453]*** 0.401 [6.594]*** 0.368 [5.492]***

total extension of railway/liveable area 0.329 [6.323]*** 0.371 [6.593]*** 0.408 [6.586]***

Value of t statistics in parenthses

*significant at 10%; **significant at 5%; ***significant at 1%


Table3: Elasticity computation
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-39 0.130 0.174 -0.083 0.150 -0.726 0.591

40-59 (0.080) 0.136 -0.056 0.162 -0.976 1.266

60- (0.088) 0.134 (-0.045) 0.191 -0.717 0.813
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