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ABSTRACT 
 

This paper proposes a system of a logistical network in the coastal area of Chiba 
Prefecture that is environmentally gentle, by analyzing the site-characteristics of 
construction-byproduct processing facilities (intermediary processing facilities), in the 
metropolitan coastal areas of Japan.In recent years, it has become more difficult to 
obtain places to dispose construction waste as the amount of both construction 
by-products and discharged carbon dioxide has increased within the construction 
industry. In the light of this problem, our research shows a new logistical system 
through analyses of the geographical relations between processing facilities, urban 
infrastructure and urban formation by using GIS. This study advocates a view, in which 
the simplification of transportation, which merits sorting dismantle at construction sites 
and the land-use of the seaside sections, will promote recycling and more efficient 
logistics, and therefore, can create necessary conditions for a recycling society. 
 

INTRODUCTION 
 
The environmental issue regarding the reduction of carbon dioxide, which is supposed 
to be one of the major factors of global warming, has become a social concern. The role 
that the construction industry in Japan plays concerning the environmental issue, has 
drastically changed. The predicament of construction byproducts is one of the most 
immediate problems that have to be addressed. The amount of discharged construction 
byproducts, especially in big cities, is enormous, most of which is disposed without 
being recycled sufficiently. This caused the lack of final disposal facilities, the increase 
of illegal waste dumping, etc, which has developed into an environmental concern. 
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Recently, instigated by such tribulations, the activated legal system regarding the 
formation of recycling society, has shown some favorable outcome. The effort of the 
executive branch and private sectors has shown some concrete results: the decreased 
amount of discharged construction byproducts, the reduced waste and the promotion of 
recycling byproducts thanks to the serviced intermediary processing facilities. This 
caused the radical reduction of construction byproducts, which apparently resulted in 
the cutback of the amount of discharged carbon dioxide. In terms of the location of 
intermediary processing facilities and final disposal facilities, there are various studies 
on the subject of the evaluation of location situation in the light of social, economical, 
and geographical aspects, and there is a range of reports with reference to the adequate 
location for final desposal facilities from an economical viewpoint.  However, there 
are not many studies (Nachi and Miyazaki, 2003; Utsumi et al., 1999; Construction 
Data Base Conference and Building Contractions Society, 2005 ) regarding the most 
suitable location form for such facilities with reverse logistics in mind. 
Therefore, this study, in order to attempt the optimization of intermediary processing 
facilities, investigates the most suitable location conditions for the intermediary 
processing facilities, by analyzing the land use of the location of the intermediary 
processing facilities in the coastal area of Chiba Prefecture. 
 

RESEARCH METHOD 
 
The study area of our research is the coastal area of Chiba Prefecture from the national 
land information (land use) issue by the Ministry of Land, Infrastructure, Transport and 
Tourism. The study subject is 29 intermediary processing facilities located in this study 
area (Figure 1).  
In our research, we conducted the land use analysis of the areas of 1km radius of each 
intermediary processing facility, using the grid of the study area. We attempt to 
explicate the most fitting location plan for intermediary processing facilities. We used 
the GIS programs that we created with our high capacity, fast computers, as well as 
commercial GIS software.  Through the analyses, we calculated eleven categories of 
land use. They are, each in the 100m grid, rice field, farmland, agricultural field, 
mountains/forests, wasteland, land designated for buildings, land designated for traffic 
highways, lakes/ponds, coasts, ocean waters, and golf courses. 
We also investigated the shortest access distance in reverse logistics, by measuring the 
distance between an interchange and an intermediary processing facility, because of the 
importance of major highways for transportation. 
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Figure 1 – Study Area 
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Table 1 – Surrounding Environment of Intermediary Processing Facility within 1 km 
Radius 

  
 

Code
number

Rice
field

Agricultural
land

Mountains
/Forests

Wasteland
Land designated

for buildings
Land designated for

traffic highways
Others

Lakes/
Ponds

Coasts
Ocean
waters

Golf
courses

NO1

1 0 0 0 9 87 31 86 43 0 47 0 Building
2 0 0 0 23 80 29 65 38 0 65 0 Building
3 0 0 0 0 143 9 83 3 0 66 0 Building
4 1 2 0 42 80 33 53 36 0 52 0 Building
5 0 0 0 40 65 31 50 18 0 94 0 Seawater
6 0 0 0 40 64 32 48 14 0 100 0 Seawater
7 0 0 0 36 120 32 45 13 0 53 0 Building
8 0 0 3 17 54 27 79 2 0 117 0 Seawater
9 0 0 4 17 105 35 61 21 0 57 0 Building

10 0 27 19 0 210 0 41 4 0 0 0 Building
11 0 26 18 0 186 1 66 4 0 0 0 Building
12 0 26 18 0 193 0 60 4 0 0 0 Building
13 0 0 0 0 20 3 171 0 0 110 0 Seawater
14 2 0 0 3 144 6 124 6 0 18 0 Building
15 15 0 0 11 184 9 70 6 0 8 0 Building
16 0 25 21 0 206 0 45 4 0 0 0 Building
17 18 3 7 2 189 12 64 9 0 0 0 Building
18 38 79 54 5 95 2 14 17 0 0 0 Building
19 0 0 4 15 56 28 52 36 0 113 0 Seawater
20 0 1 1 19 103 31 117 1 0 30 0 Building
21 51 3 96 139 9 0 2 4 0 0 0 Wasteland
22 1 3 25 3 100 14 143 0 0 15 0 Building
23 27 11 17 5 122 17 93 11 0 0 0 Building
24 27 11 17 5 122 16 90 15 0 0 0 Building
25 2 1 45 16 121 5 105 9 0 0 0 Building
26 0 0 0 1 30 5 78 28 0 162 0 Seawater
27 15 27 48 9 97 18 65 6 0 19 0 Building
28 0 0 0 0 114 3 73 0 0 114 0 Building
29 139 14 6 4 84 0 14 43 0 0 0 Rice field
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RESULTS 
 
Table 1 indicates the results of the land use analysis of the surrounding areas of the 
intermediary processing facilities located in the coastal area of Chiba Prefecture. The 
analysis illustrates that 18 out of 29 intermediary processing facilities in the study area, 
are located in the industrial areas near the sea-side areas.  
The majority of the land use of these facilities is either the land designated for buildings 
or the ocean waters, which are located closer to the industrial areas of the sea-side areas, 
than to the locations of the facilities. Also, as shown in Figure 2, the intermediary 
processing facilities are located very close to the major traffic network of the coastal 

 

 
Figure 2 – Location of Intermediary Processing Facilities and Interchanges 
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area of Chiba Prefecture. Table 2 indicates the distance between each intermediary 
processing facility and the nearest highway interchange. The graph verifies that the 
intermediary processing facilities and the interchanges create location relationships 
within 5km. Figure 3 and Figure 4 confirm that, calculating the average distance 
between the subject facilities and the highway interchanges, the point where the main 
land use is ocean waters, is 1.52km, whereas the point the chief land use is other than 
ocean waters, is 2.78km. This means that the difference between these points in the 
average distance is 1.26km. 

 
Table 2 – Relation between Each Intermediary Processing Facility and 

Interchange 

 
 

 

Usage Facilities code Distance Shortest access IC
NO1 1.12
NO2 1.49
NO3 1.172
NO5 1.31
NO19 0.69
NO6 1.27
NO7 0.72
NO8 1.14
NO9 0.53
NO14 1.75
NO15 1.33
NO28 4.24
NO20 1.14 Wangan　Narasino
NO4 1.72 Ichikawa
NO25 1.18
NO26 2.28
NO13 2.84 Matugaoka
NO10 2.26
NO11 2.6
NO12 2.52
NO16 2.26
NO18 1.97
NO17 4.99
NO23 3.33
NO24 3.1
NO21 2.32 Tomitutakeoka
NO22 1.98
NO27 4.81
NO29 1.28

Ichikawa

Sodegaura

Wangan　Ichikawa

Chidorityou

Soga

Kisarazu Minami

Chiba Kita

Seawater

Excluding seawater



Recent Advances in Marine Science and Technology 2010 - PACON International 

141 
 

 
CONCLUSION 

 
The study clarifies that the formation of reverse logistics for the construction 
byproducts in Chiba Prefecture is observed close to the major traffic network, and 
located mostly in the industrial areas. 
This reveals that finding locations of intermediary processing facilities is difficult, 
because the residents tend to oppose strongly to the construction of such facilities due to 
the fact that people think these facilities are an annoyance. In addition, the locations of 
intermediary processing facilities near the industrial areas, revealed in this research, are 
selected for the abundant sizes of the available land. For these reasons, the locations the 
intermediary processing facilities in the study area are rather concentrated in the 

 

 
Figure 3 – Average Distance and Shortest Distance between Each Intermediary 

Processing Facility and Interchange (Sea-side area)  
 
 
 

 
Figure 4 – Average Distance and Shortest Distance between Each Intermediary 

Processing Facility and Interchange (Inland area) 
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industrial areas. 
The study also discloses that the high utilization rate of intermediary processing 
facilities can be achieved by both securing the land enough to accept the discharged 
construction byproducts, and locating the facilities close to major highways. 
On the other hand, supposing that intermediary processing facilities are manufacturing 
factories that produce recycled products, such facilities are better to be placed in 
industrial areas, instead of residential areas, and they should be located near highways 
in order to improve the distribution rate of their recycled products.  
At the same time, locating such facilities near highways merits the reduction of carbon 
dioxide discharged from the transportation, because the mobility in the highway is much 
faster and smoother than in public roads, which can be jammed more easily than 
highways. This means that, when the amount of traffic is stable, it is more 
environmentally advantageous to use highways for the transportation from and to the 
intermediary processing facilities. 
This study discovered that, in order to construct a logistic network that is gentle to the 
environment in Chiba Prefecture, it is most appropriate to locate intermediary 
processing facilities in the industrial areas and the reclaimed land in the sea-side areas, 
of the coastal area of Chiba Prefecture.  At the same time, in order to maximize the 
efficiency of such an arrangement, it is required to service an adequate infrastructure, 
and to provide enough land to accommodate a large number of intermediary processing 
facilities by reclaiming land in the sea-side areas.   
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