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Abstract 
This paper is related to the Japanese legal system of dealing with the emerging problems 
caused by the deterioration of the living environment through a focus on: (1) public health; 
(2) prevention of pollution; and (3) the establishment of a sound material-cycle society (Basic 
Recycling Act, 2000) to ensure the implementation of the 3R (Reduce, Reuse, and Recycle). 
This law legally determined the order of priority for resource recycling and waste 
management: (1) generation reduction; (2) reuse; (3) recycling; (4) thermal recovery; and (5) 
proper disposal. 
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1. INTRODUCTION 
Because of economic development, increasing 
population and industrial ization, several 
environmental and sanitary problems emerged in 
Japan. These problems are related to the expanded 
consumption and the increased output of wide-
ranging types of waste. 
Throughout the years, a system was developed in 
order to collect and transport waste, process it and 
then dispose it in landfills in a sanitary way to 
prevent environmental pollution in residential and 
natural areas. 

2 . H I S T O R I C A L A N D J U D I C I A L 
BACKGROUNDS 
2.1 Meiji restoration (late 19th century ~ early 
20th century) 
At the beginning of the modernization of Japan, 
waste was treated by waste generators themselves 
or by private waste treatment operators. It was often 
discarded on roadsides or vacant lots. The waste-
cleaning act enacted in 1900 defined that the 
collection and disposal of waste was the obligation 
of municipalities, placed waste treatment operators 
under the supervision of government organizations 
and stated that waste should be incinerated. 

2.2 Post war period (1945~1950s) 
During the post-war period, waste was piled up in 
the open or dumped into rivers. The Japanese 

government enacted the public cleansing act in 
1954 that defined the obligation of national and 
prefectural governments to provide financial and 
technological support to municipalities regarding 
waste collection and disposal, as well as the 
obligation of residents to cooperate with 
municipalities in this process. 
In 1963, the act on emergency measures concerning 
the development of living environment facilities 
was enacted. A five-year plan was formulated in 
order to establish policies for the development of 
waste management facilities, including incineration 
facilities. 

2 . 3 R a p i d e c o n o m i c g r o w t h p e r i o d 
(1960s~1970s) 
As a result of income increase resulting from rapid 
economic growth, marketing system and 
consumption behavior changed considerably during 
the 1960s and 1970s. This caused a rapid increase 
in the amount and diversity of urban waste. 
Construction waste was also generated in huge 
amounts due to urban development and factories 
generated a variety of waste (fig.1). 
In 1970, the Japanese government revised the 
public cleaning act and two types of wastes have 
been distinguished: Industrial waste and municipal 
waste.  
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Fig.1 Changes in the amount of generated waste. 
(Source: Japanese ministry of the environment, office of 
Sound Material-Cycle Society 2014, History and current 
state of waste management in Japan, <https://
www.env.go.jp/en/recycle/smcs/attach/hcswm.pdf>) 

The waste management act def ined the 
responsibility of municipalities to manage 
municipal waste, while at the same time defining 
the responsibility of waste generating business 
operators to manage industrial waste (fig.2). 

Fig.2 Development of basic systems for waste 
management. 
(Source: Ibid) 

In 1967, the basic act for environmental pollution 
control was enacted to comprehensively promote 
pollution control measures. This act defined: 
a. The responsibility of the national government to 
protect the health of the people and the living 
environment 
b. The responsibility of local governments to 
prevent pollution in accordance with the natural and 
social conditions of local communities 
c. The responsibility of residents to cooperate in 
implementing pollution control measures.  
Emission control standards regarding air and water 
pollution were also established in the enforcement 
regulations of related laws. During the 1970s, the 
enforcement regulations for the waste management 
act defined: 
a. Architectural standards for municipal waste 
management facilities (1971)  

b. Architectural standards for final landfill sites for 
municipal and industrial waste (1977).  
c. Assessment standards regarding hazardous waste, 
including hazardous heavy metals and organic 
(1973).  
d. Architectural and maintenance standards for final 
landfill sites (1977). 
The Japanese government also defined three types 
of final landfill sites for industrial waste: closed 
landfills, controlled landfills and open landfills. 

2.4 Rapid economic growth period (1980s ~ early 
1990s) 
The bubble economy era (late 1980s ~ early 1990s) 
lead to an increase in consumption and an 
expansion of production activities. The amount and 
variety of waste that were difficult to process 
properly continued to increase and it became 
difficult to prevent combustible waste from being 
landfilled without being incinerated. Among the 
factors that made the construction of new landfills 
difficult was the difficulty to obtain the agreement 
of residents and the opposition movements 
organized by residents who were concerned about 
the environmental pollution issues caused by 
landfills. There were also other problems related to 
illegal dumping because of the irresponsibility of 
business operators and dioxins generated by waste 
incineration facilities. 

2.5 Establishment of a sound material-cycle 
society (1990s ~ 2000s) 
In 2000, the Japanese government established the 
basic act for establishing a sound material-cycle 
society (basic recycling act) in order to promote the 
establishment of a sound material-cycle society 
designed to ensure the implementation of the 3R 
(Reduce, Reuse, and Recycle) and the proper waste 
management.  
This law legally determined an order of priority for 
resource recycling and waste management: (1) 
general reduction, (2) reuse, (3) recycling, (4) 
thermal recovery, and (5) proper disposal. It set 
numerical targets for resource productivity (input), 
recycling rate (circulation), and the final waste 
disposal amount (output). 
Local governments launched awareness raising 
programs for waste reduction and sorted collection 
of recyclable waste among local communities. 
Concerning industrial waste management, the 
Japanese government implemented a reform 
focusing on the responsibility of waste-generating 
business operators, the prevention of improper 
waste management and the creation of appropriate 
waste management facilities. 
Because of the dioxin emission control regulations, 
the development of emission control technologies 
and waste incineration facilities, dioxin emissions 
from waste incineration facilities were reduced in 
2011 by approximately 99% compared to the level 
of 1997. 
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2.6 Current strategies for waste management 
and 3R 
Currently, in addition to the efforts conducted to 
promote the 3R (3R promotion national convention 
(since 2006), minister of the environment’s awards 
for contributions to the establishment of a sound 
material-cycle society, 3R promotion Meister 
system, etc.), the Japanese government certifies 
advanced environmentally harmonious areas as 
“Eco-towns” (26 throughout Japan). 

3. TECHNOLOGY OF SOLID WASTE 
MANAGEMENT AND RECYCLING IN 
JAPAN 
3.1 Efficiency in waste collection and transport 
through transfer stations 
Setting up waste transfer stations where wastes can 
be transferred from small trucks to larger trucks 
represents a good strategy in improving the 
efficiency of the process of collection and transport 
operations within cities with wide collection zones. 
The commonly adopted transfer station method in 
Japan is the compactor container transfer station in 
which the garbage collected by small trucks is 
dropped in a hopper, compressed in containers then 
reloaded onto larger trucks (fig.3). 

Fig.3 The concept of transfer station. 

3.2 Streamline collection and transport 
operations 
Transfer to larger trucks at transport stations 
improves transport efficiency and helps in cost 
reduction by minimizing fuel consumption, 
therefore reducing CO2 emissions (fig.4). 

Fig.4 Efficiency in streamline collection and 
transport operations. 

(Source: Japanese ministry of the environment, office of 
Sound Material-Cycle Society 2012, Solid waste 
management and recycling technology in Japan, toward 
a sustainable society, viewed 15 October 2017, <https://
www.env.go.jp/en/recycle/smcs/attach/swmrt.pdf>) 

3.3 Development of fuel-efficient collection and 
transport vehicles with high load volume 
Because of narrow roads, the use of small 
collection trucks is necessary to improve efficiency. 
Low-pollution type garbage trucks, such as electric 
motor drive and hybrid trucks are being developed 
and put into practice. 

3.4 Incineration technology and reduction of 
dioxin generation 
Technologies related to high efficiency power 
generation and technologies related to safe 
operation, such as automatic incineration devices 
and automatic cranes have been developed and 
used. The newest stocker furnace technology is low 
air incineration that aims for high efficiency power 
generation. Among the technologies applied to 
reduce the generation of dioxin are exhaust cooling, 
bag filters and activated coal that absorbs and 
eliminates dioxin. 

3 . 5 Wa s t e l a n d f i l l t e c h n o l o g y ( C M D 
methodology) 
The model of semi-aerobic landfill structure 
developed by Fukuoka University and Fukuoka city 
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in the 1970s has been applied in many landfills in 
Japan. It represents a sanitary model without 
environmental issues. Compared to anaerobic 
landfill, the semi-aerobic landfill technology 
quickly stabilizes landfill sites after completing 
their role as landfills, enabling them to be used for 
parks and open spaces. 

4. CONCLUSION 
Japan had to deal with multidimensional problems 
related to the environment as a result to its 
economic development and industrialization. 
Throughout the years, a system had been developed 
to collect, transport and dispose an increasing 
output of wide-ranging types of waste in a sanitary 
way. 
This paper covered mainly two dimensions of this 
process of COLLECTION-TRANSPORT-
DISPOSAL, which are the judicial and the 
technological aspects. The legal process was 
developing according to the challenges imposed by 
a rapid economic growth and an extensive 
i n d u s t r i a l i z a t i o n . T h e d e v e l o p m e n t i n 
environmentally friendly technologies in waste 
disposal and transportation is continuing to help in 
improving sustainability within Japanese cities. 
However, this could not be done without the 
involvement of both citizens and governments in 
this process. The social as well as the political 
dimensions were the pillars of this process. 
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