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Introduction
Johkasou is a decentralized wastewater treatment system that treats human waste from 
flush toilets and domestic wastewater from kitchens, baths, and others. In Japan’s urban 
areas, public sewerage systems are used for collective wastewater treatment; but in 
urbanization control areas,1 loose regulation areas, and other areas with low 
population density, Johkasou can be a more economical decentralized wastewater 
treatment system.

Initially developed exclusively for flushing toilets, Johkasou treated only black water 
(wastewater from toilets) and bridged the gap until the public sewerage system was 
installed. The long period of construction and the large budget required to build a public 
sewerage system in addition to the poor economics of managing wastewater treatment 
using only the public sewerage system and the collective management method made 
apparent the need for an alternative system. Hence, the government revisited the concept 
of Johkasou as a small decentralized wastewater treatment system to serve housing areas 
and consequently introduced the type of Johkasou that could treat both human waste 
(black water) and domestic wastewater (gray water). 

1 The government designates an urbanization control area as the area where urbanization should be 
controlled, particularly to prevent disorderly urbanization.
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In the beginning, both types of Johkasou were collectively known as “Johkasou,” but the black-
water-only type of Johkasou used for flushing toilets could not be considered a permanent 
wastewater treatment system like the Johkasou that could treat both black water and gray water. 
For this reason, the government revised the Johkasou Act in 2001, prohibiting new installations 
of Johkasou (black water only) and classified them as “deemed Johkasou.” Today, the term 
“Johkasou” refers to Johkasou that treats both black water and gray water.

Technically, Johkasou uses an advanced method of treatment. But while local governments build 
and manage public sewerage systems, individuals are responsible for the installation, 
management, and operation and maintenance of Johkasou—the management of Johkasou, 
therefore, varies in quality.

Figure 1 shows a diagram of the Johkasou treatment process. First, wastewater is sent to a 
sedimentation tank where it is processed for sedimentation, and anaerobic microorganisms 
decompose the organic matter. Second, the water is transferred to a contact aeration tank where 
aerobic and anaerobic microorganisms decompose the organic matter. This two-step process 
follows almost the same flow as the public sewerage system’s wastewater treatment plant. The 
supernatant water is then fed into a disinfection tank before it is discharged into public water 
bodies such as ditches and rivers. The standard biochemical oxygen demand for discharged water 
is 15 milligrams per liter (mg/l) for the wastewater treatment plant and 20 mg/l for Johkasou, both 
of which meet the environmental standards for water pollution.

Source: Johkasou System Association. http://www.jsa02.or.jp/01jyokaso/01_1a.html

Figure 1: Johkasou Wastewater Treatment Flow
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Japan’s population reached its highest point of 128.07 million in 2010 but it has been declining 
since, with future population predicted to decline to 110.93 million in 2040, to 99.24 million in 
2053, and to 88.08 million in 2065 (NIPSS 2017). Much of Japan’s infrastructure was built on the 
premise that the population would increase during a period of rapid economic growth. The public 
sewerage system was also built on the same presumption and focused on using the collective 
management method. But, as Japan’s population declined, the number of users decreased and 
facilities aged, putting stress on the public sewerage system and straining the local government’s 
financial resources. As a countermeasure, Johkasou was recommended for rural areas and  
peri-urban areas, because of its relatively small per capita investment cost.

Management of Sewerage Service
Background of the Sewerage System 

A sewerage system is essential to the infrastructure of a healthy and comfortable living 
environment. It is a type of urban infrastructure that performs three basic functions: improve the 
living environment (removing wastewater), prevent flooding (removing rainwater), and preserve 
the water quality of public water bodies.

In Japan, sewer pipes were first constructed in Yokohama in 1881 and in Kanda, Tokyo in 1884 
as part of the effort to build a suitable infrastructure for a modern nation. The old Sewerage Law 
enacted in 1890 aimed to maintain the cities’ cleanliness. By the 1910s, only five cities had begun 
implementing sewerage projects, but the number of cities working to improve their wastewater 
management gradually increased. By 1940, 50 cities were providing sewerage services to more 
than 5.06 million people. Only after World War II, when the new sewerage law was enacted in 
1958 and the Five-Year Plan for Sewerage Improvement was formulated in 1963 did nationwide 
development of sewerage systems begin.

In 1973, the Ministry of Agriculture and Forestry (now the Ministry of Agriculture, Forestry 
and Fisheries) began building drainage facilities in agricultural communities using a collective 
wastewater management system to preserve the water quality of public water bodies in rural 
areas, while the public sewerage system provided wastewater management services in urban 
planning areas. In 1994, the Ministry of Health and Welfare, which later became the Ministry of 
the Environment as a result of the reorganization of ministries, initiated a wastewater management 
system in which it installed Johkasou, operating it on behalf of the residents.2

2 Public sewerage systems, agricultural community drainage systems, and Johkasou differ as follows. A public sewerage 
system is a collective management method established and operated by local governments to eliminate sewage in 
urban areas, and it consists of sewage pipes that process household wastewater (human waste and sewage) and 
rainwater pipes that process rainwater. The agricultural community drainage is a collective management method for 
household wastewater in rural communities. A Johkasou is an underground facility in each household for treating 
household wastewater. There are two types of Johkasou: a Johkasou (black water only) type, which treats only 
wastewater from toilets, and a Johkasou (both black water and gray water) type, which also treats wastewater from 
kitchens and bathrooms; while the black water only type is not included in the penetration rate because it treats only 
black water.
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At the end of 1961 when the government started collecting sewerage statistics, the sewerage 
coverage rate (percentage of the population within the sewerage treatment zones of the total 
population) was only 6%, but by the end of 1990, 30 years later, coverage reached 44%, and by the 
end of 2020 it spread to 79.7%.

As mentioned earlier, three ministries have been managing Japan’s three different wastewater 
management systems. To obtain a broad and comprehensive understanding of the development 
of wastewater management systems, these ministries have since the end of 1996 published the 
wastewater management population coverage rate—which is an index showing the status of 
public sewerage systems, agricultural community drainage facilities, and wastewater management 
by Johkasou system including community plants—separately from the conventional sewerage 
coverage rate (MOE 2019).3 At the end of fiscal year (FY) 1996, when the report was first released, 
the coverage rate was 78%, but by the end of FY2020, it had risen to 91.7%.4 This figure does not 
include the Johkasou that treats black water only.

Sewerage work generates income through user fees and under the Local Finance Law it is considered 
a local public enterprise, which requires that the work is recorded in a separate financial account 
from the local government’s general account. On the other hand, the Local Public Enterprise Law 
classifies sewerage work as optional. As a consequence, many sewerage works elect not to apply the 
law and instead use single-entry bookkeeping as an accounting method, thus relieving them of the 
burden of double-entry bookkeeping. Nonetheless, single-entry bookkeeping does not necessarily 
give a precise record of assets and profitability. As a result, although nearly ¥100 trillion has been 
invested in development of sewerage systems, many sewerage works face financial difficulties, 
relying heavily on transfers from the municipal general account to manage their operation.

Sakaiya (1987) raised the various problems in the management of sewerage works. The transition 
to public enterprise accounting—which uses double-entry bookkeeping—was made when the 
nationwide sewerage system was almost completed and operation and maintenance was to begin. 
In 2015, the minister of Internal Affairs and Communications, who is in charge of public enterprise 
administration, issued notices to advance the transition to public enterprise accounting. It took 
9  years to prepare for that transition. From FY2024 onward, double-entry bookkeeping will be 
used to manage all sewerage works.5

3 The population coverage rate of wastewater management is the percentage of the population served by public 
sewerage systems, agricultural community drainage facilities and other collective management systems, and the 
population using Johkasou (both black water and gray water), against the registered population. The population 
coverage rate of wastewater management is a nationally recognized standard that indicates the coverage of the 
facilities for household wastewater management. The sewerage coverage rate, which is a subset of the population 
coverage rate of wastewater management, is the percentage of the population served by public sewerage systems. 
The sewerage coverage rate has been published since FY1961, and the wastewater management population coverage 
rate since FY1996.

4 The fiscal year in of the Government of Japan starts on 1 April. “FY” before a calendar year denotes the year in which 
the fiscal year starts, e.g., FY2020 starts on 1 April 2020 and ends on 31 March 2021.

5 Since rapidly declining population and other factors have made the business environment surrounding public 
enterprises, including sewerage works, more difficult, the minister of Internal Affairs and Communications issued on 
27 January 2015 the notice for Promotion of the Application of Public Enterprise Accounting and on 25 January 2019 
the notice for Further Promotion of the Application of Public Enterprise Accounting. Both notices have led the shift 
to public enterprise accounting which is being promoted over 9 years to FY2025, with a focus on sewerage works and 
community water services.
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Table 1: Sewerage Project Details, FY2019

Sector

Management Body
No. of 

Projects 
in 2002Prefecture

Designated 
Cities City

Towns 
and 

Villages

Unions 
and 

Others Total
Public sewerage system 4 20 720 429 16 1,189 1,566
Sewerage system for 
specific environmental 
protection

21 11 345 361 5 743 1,109

Sewerage system for 
specific industrial waste 
control

3 6 9 14

Regional sewerage 
system

42 1 3 46 54

Agricultural community 
drainage facilities

10 12 466 434 902 1,560

Fishery community 
drainage facilities

1 2 89 76 168 207

Forestry community 
drainage facilities

11 15 26 26

Simplified drainage 
facilities

10 16 26 28

Small-scale collective 
wastewater treatment 
facility

50 29 79 72

Specific regional 
household wastewater 
treatment facilities

4 141 134 1 280 125

Decentralized 
wastewater treatment 
facilities

1 62 86 149 143

Total 81 50 1,881 1,580 25 3,617 4,904

FY = fiscal year.
Note: Unions and others are partial affairs associations based on the Local Autonomy Law. The decrease in the 
number of projects is due to mergers in the Heisei era.
Source: MIC (2019).

Management of Sewerage Projects

In FY2019, local governments managed a total of 3,617 sewerage works. Table 1 shows the 
number of works by type of management entities. The population coverage rate of wastewater 
management has risen to 91.7%, but as shown in Figure 2, the coverage rate of the municipalities 
with a population of less than 50,000 remains at 81.1%, with development of the wastewater 
management system still underway.



Johkasou – Wastewater Management in a Local Municipality in Japan

6

According to the fiscal end result published in the Overview of Fiscal 2019 Local Public 
Enterprises (MIC 2019), out of the national total wastewater treatment cost of ¥1,584,120 million, 
¥1,523,610  million was recovered through user charges, resulting in a 96.7% cost recovery rate 
(MIC 2019). The transfer from the municipal general accounts generated a surplus for the sewerage 
works account as a whole.6 Since the share of the transfer from other accounts against the total 
revenue income and total capital income is 32.3% and 19.9%, respectively, fiscal management must 
adhere to the basic principle of “financial independence” of local public enterprises (MIC 2019).

Before FY2005, the sewerage system-related costs were budgeted in the local financing program 
according to the principle of “rainwater at public burden and wastewater at private burden.”7  

6 The transfer from the general account to the sewerage work account (intra-standard transfer) covers the portion of 
CAPEX that is not covered by the national subsidy, beneficiary contribution, and sewerage bond, and OPEX that is 
not covered by tariff. The Ministry of Internal Affairs and Communications notifies the standard for the transfer every 
year, but small and medium-sized sewerage works receive the transfer in excess of this standard because the user fee 
income is insufficient. This is called “extra standard transfer,” and it is a problem for public enterprises.

7 The vice minister of internal affairs and communications issued the notice that established the principle of “rainwater 
at public burden and wastewater at private burden,” as the standard for the transfer from the general account for 
sewerage-related expenses. The notice identified the following expenses to be covered by the transfer from the 
general account: those related to rainwater treatment, cost of separate sewerage system not to be covered by 
the tariff, the construction of basin sewerage, costs related to the regulation of sewage to be discharged to the  
sewerage system, cost related to the orders for modification to flush toilets, unknown water treatment, advanced 
treatment, high capital cost measures, promotion of wide-area and joint use, application of the Local Public Enterprise 
Law, and repayment of sewerage project bonds (special measures).

Figure 2: Population Coverage Rate of Wastewater Management  
as of the End of FY2020

FY = fiscal year.
Source: Authors, based on MOE (2019). 
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In principle, the cost for rainwater removal is paid by taxes, and the cost for wastewater removal 
is paid by tariff. In FY2006, the government reformed the local financing measures for sewerage 
works and included a portion of the wastewater management costs under the “public burden,” 
which accounts for public benefits such as water quality protection in public water bodies and to 
be covered by the transfer from the general account.

Challenges

The large investment required to build a sewerage system has significant impact on the local 
governments’ budget. Among the many business management issues to be resolved, the main 
concerns are as follows:

(1) Optimize wastewater management methods.

Geographic and social conditions must be studied before deciding on the most appropriate 
method, whether collective wastewater management or decentralized wastewater management, 
and the project should be implemented in an effective manner.

(2) Establish management strategies and improve financial management.

For quick recovery of capital investments, the project must take into account the capital and 
maintenance costs and the long-term financial outlook. The revenue and expenditure plan must 
have realistic calculations of the demographics, coverage rate, and coverage rate of flush toilets. 
Because a large number of assets are required in sewerage services, management decisions must 
be made over the medium to long term. In accordance with the Public Enterprise Law, the sewerage 
work should be managed by using double-entry bookkeeping.

(3) Ensure that the tariff (user charge) is appropriate.

To calculate wastewater management expenses, it is necessary to identify the expenses to be 
covered by user charges and those to be covered by the general account. In cases where expenses 
that should have been covered by users’ fees are instead covered by financial support from the 
general account, the users’ charge must be adjusted to ensure financial stability.

(4) Ensure the efficient operation of the system. 

To perform the work efficiently, the outsourcing of operation and maintenance to the private 
sector must be promoted.

(5) Improve the coverage rates for flushing toilets and chargeable sewage.

To generate revenue from the users’ charge and make facility use more efficient, quick improvements 
should be made by promoting connection, reducing the amount of unaccounted water use, and 
increasing the amount of chargeable sewage.
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Relationship of Johkasou and Sewerage Systems
Wastewater management systems are indispensable infrastructure for flushing toilets and preserving 
the water quality of public water bodies. There are two methods of wastewater management: 
collective management (public sewers and community drainage) and decentralized wastewater 
management (Johkasou). Both are regulated by either the Sewerage Law or the Johkasou Act 
and are managed by four ministries: three ministries and the Ministry of Internal Affairs and 
Communications, which has jurisdiction over public enterprise administration (Table 2).

Table 2: Wastewater Management Systems in Japan

Jurisdiction Classification Project Entity
Planned 

Population
Processing 

Method Related Laws
Ministry of Land, 
Infrastructure, 
Transport and 
Tourism

Public sewerage 
system

Cities, towns, 
and villages

No limitation Collective Sewerage Law

Specific 
environmental 
protection 
sewerage system

Cities, towns, 
and villages

1,000～
Less than 
about 1,000 to 
10,000 people

Collective
Sewerage Law

Regional sewerage 
system

Prefecture No limitation Collective Sewerage Law

Ministry of the 
Environment

Johkasou (both 
black water and 
gray water type) 
installation project

Individual Door to door Decentralized Johkasou Law

Specific regional 
household 
wastewater 
treatment project

Cities, towns, 
and villages

20 or more units 
annually

Decentralized Johkasou Law

Community plant 
project

Cities, towns, 
and villages

101 to 
30,000 people

Collective Johkasou Law

Ministry of 
Agriculture, 
Forestry and 
Fisheries

Agricultural 
community 
drainage project

Cities, towns, 
and villages

20 units to 
less than 
1,000 people

Collective Johkasou Law

Simplified drainage 
project

Cities, towns, 
and villages

More than 
3 units but less 
than 20 units

Collective Johkasou Law

Fishing village 
drainage projects

Cities, towns, 
and villages

100 to 5,000 
people or less

Collective Johkasou Law

Forestry 
community 
drainage project

Cities, towns, 
and villages

20 units to 
less than 
1,000 people

Collective Johkasou Law

Ministry 
of Internal 
Affairs and 
Communications
Non-subsidized 
works

Decentralized 
wastewater 
treatment project

Cities, towns, 
and villages

Less than 10 to 
20 units per year

Decentralized Johkasou Law

Small-scale 
collective 
wastewater 
treatment project

Cities, towns, 
and villages

Less than 10 to 
20 units per year

Collective Johkasou Law

Source: Authors, based on Sewerage Works Management Study Association (2021).
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The public sewerage system, which covers about 80% of the total population, is an important 
facility in urban planning. Because of the huge cost of construction, the government has established 
a subsidy program (at a rate of 50%) and a system in which local governments issue municipal 
bonds (sewerage bonds) and borrow long-term funds (with a redemption period of 30 years) from 
government-affiliated financial institutions and private banks, to finance the portion that is not 
covered by the subsidy. 

Further, half of the redemption value of the sewerage bond issued by municipalities and eligible for 
the distribution of the local allocation tax, is included in the calculation of the distribution amount 
of the local allocation tax. Box 1 describes the local allocation tax system in Japan.

Box 1: Local Allocation Tax System in Japan
The local allocation tax was designed to allow local government units to provide administrative services 
at a fixed rate. The central government adjusts imbalanced tax sources between more affluent areas and 
less affluent areas by distributing certain portions of the national tax revenue—33.1% of income tax and 
corporate tax individually, 50% of liquor tax, 19.5% of consumption tax, and 100% of local corporate 
tax—to local governments based on a rational method of calculation and rules. In other words, in light 
of the discrepancies in local tax revenues in each municipality depending on local conditions, the local 
allocation tax is intended to adjust local finance.

There are two types of local allocation taxes: the ordinary local allocation tax and the special local 
allocation tax. The ordinary local allocation tax accounts for 94% of the total local allocation tax.  
In addition, the special local allocation tax pays for the extra or special financial needs that are not 
considered in the ordinary local allocation tax—such as for instance disaster-related needs.

The ordinary local allocation tax covers the amount of standard financial needs that exceeds the 
discounted standard revenue. The ordinary local allocation tax is granted every fiscal year to each local 
government in Japan. It is calculated using the following equation:  

Ordinary local allocation tax = Standard financial needs – Discounted standard revenues

About 25% of the actual independent local tax revenue is reserved as the so-called “free financial 
resource,” and the remaining portion is the “discounted standard revenue.”

The budget for “standard financial needs” is necessary to provide standard administrative services. 
To estimate these standard financial needs, the administrative services of a local government are first 
divided into the following components: (i) a measuring unit for each administrative item to measure 
the degree of its financial needs; (ii) the unit cost per measuring unit; and (iii) the necessary cost for 
each administrative item, which is estimated by multiplying the numerical value of the measuring unit 
by the unit cost. However, in some cases, the multiplication of these values can either be overestimated 
or underestimated. Upon considering the underlying reason for the overestimated or underestimated 
value, such as differences in the natural, social, and institutional conditions in each local government, a 
“modification coefficient” is adopted. The standard financial needs in each administrative item are then 
estimated using the following equation:

continued on next page
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At the end of FY2020, the sewerage coverage rate was 79.4%, and the wastewater management 
population coverage rate—which indicates the scope of wastewater management including similar 
facilities such as Johkasou—reached 91.7%. This figure shows that achieving the target of universal 
coverage of wastewater management is within reach.

Because it is operated by the local government, wastewater management is deemed a local 
public utility and is therefore expected to be managed at the user’s expense, similar to water 
supply works.8 Thus, to operate it efficiently, a cost-effective management method based on 
population density should be selected. However, because of the earlier established and existing 
institutional development framework for sewerage systems, development of the public sewerage 
system using the collective management method was adopted first (Table 3). Since many 
municipalities used the same method regardless of the variable conditions, some sewerage works 
have become inefficient and cannot operate without financial support, with some municipalities 
facing financial problems.

8 According to Article 6 of the Local Finance Act and Article 46 of that act's Enforcement Ordinance, public sewerage 
work is considered a public enterprise. Under the Local Public Enterprise Law, it is optional work.

Standard financial needs for each administrative unit = (numerical value of measuring 
unit) x (unit cost) x (modification coefficient)

The redemption cost (principal and interest) of the local bonds issued for the provision of basic 
administrative services, such as centralized and decentralized wastewater management, is also taken 
into account when adjusting the calculated amount of the standard financial needs to reflect local 
conditions.

The local allocation tax is distributed when the standard financial needs exceed the local government’s 
discounted standard revenue. 

The amount of the local allocation tax depends on the financial situation of the local government. For 
instance, in cities with a solid financial base like Tokyo in which the discounted standard revenue exceeds 
the standard financial needs, there is no local allocation tax. However, many municipalities are financially 
weak and receive the local allocation tax. 

Source: Authors.

Box 1 continued
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Population Decline and Wastewater Management
Impact of Population Decline on Wastewater Management Works

This section examines the impact of population decline on a municipality’s wastewater management 
works, using the example of Miharu town in Fukushima Prefecture (population of approximately 
18,000). The town’s sewerage system was designed to cover 295 hectares in and around the urban 
area at a cost of about ¥10.5 billion.9 The project began in 1992 and has been ongoing on a reduced 
scale for about 30 years.

The basic plan was to provide sewerage treatment for a population of 13,100. Since the population at 
the time the plan was designed was 8,251 (according to the census in 1990), the plan was sufficient 
to cope with a 50% increase in population. However, 10 years after the start of the project, the 
National Institute of Population and Social Security Research estimated a 30% decrease in future 
population, which is contrary to the planned sewerage system estimates and basically making  
the basic assumption insufficient. As a result, per capita development cost doubled from 
¥798,000 to ¥1,577,000, accounting for ¥4 million–¥5 million per household for development of 
the sewerage system (Table 3).

The collective management method in wastewater management cannot be viable with inadequate 
population density. With “population density of the management area” as an indicator, the number 
of people in the initial plan exceeded 40 per hectare, which is considered the profitable line 

9 Miharu Town, Fukushima Prefecture. Miharu Town Public Sewerage Basic Plan, Planning Manual (March 1992). p. 42. 
Unpublished.

Table 3: Changes in per Capita Sewerage Maintenance Costs  
Due to Population Decline (Miharu Town)

Overall Plan
Planning Time  

(When Planning)
2000 

(Actual) 2030 Forecast
Planned population

(Population density, persons/ha)

13,100 people

(44.4 person/ha)

8,251 people

(27.9)

6,625 people

(22.5)
Total cost ¥10,451 million ¥798,000/person ¥1,267,000 ¥1,577,000
Treatment plant ¥4,188 million

Sewers ¥6,263 million

¥320,000/person

¥478,000/person

¥508,000

¥759,000

¥632,000

¥945,000

Source: Authors, based on the Miharu Town Sewerage Business Plan provided by the Miharu Municipal Government. 
Internal document.
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(Nakanishi 1994),10 only in the initial plan. However, actually, the number of people per hectare at 
the start of the project was 28 and is estimated to be 22 after 30 years, which is almost half of the 
profit line, indicating that the project was actually overinvested from the start. 

The sewerage system requires a connection to the drainage pipes of each household, thus  
the “rate of conversion to flush toilet (connection rate)” is an important indicator for the sewerage 
system as well as for the sewerage coverage rate.11 According to the national average, the sewerage 
coverage rate is 49.4% in the first year when the obligation to install drainage facilities was imposed 
by Article 10 of the Sewerage Law12 and 62.3% in the third year when the obligation to convert 
vault toilets to flush toilets (based on Article 11-3) was imposed by the same law (Table 4).13  

10 Until now, many people in Japan have a preconceived notion that domestic wastewater can only be treated by 
sewage systems. However, Nakanishi (1994) proposed three types of wastewater management systems based on 
population density, stating, "The idea of installing sewage pipe networks in all areas, even in low-density areas, as 
in densely populated areas, is making wastewater management systems in Japan costly.” She argued that the city 
should have three types of wastewater management systems: public sewerage system for densely populated city 
centers, community sewerage system (agricultural community drainage system) for the more densely populated 
villages, and private sewerage system (Johkasou) for less densely populated areas. Lessons from the sewerage project 
in k-city showed that for less than 40 people per hectare, it would be more economical to stop collecting sewage 
using sewage pipes, and instead treat it in individual households and discharge the treated water into drains.

11 The ratio of "the population who has converted to flush toilets (connection rate)" to "the total population in the 
treatment area.” When a public sewerage treatment facility treats sewage, the vault toilets in the treatment area must 
be converted to flush toilets (the sewage pipe must be connected to the public sewerage system) within 3 years 
from the date of the start of treatment; but for economic and other reasons, complete conversion has not yet been 
achieved.

12 The Sewerage Act, Article 10 of Japan states: When a public sewerage system is put into service, the owner, user, or 
occupant of the land within the drainage area of said public sewerage system should, without delay, install private 
sewers, drainpipes and other drainage facilities (private sewers) necessary to cause the sewage from the land to flow 
into the public sewerage system in accordance with the following classification.

13 Sewerage Law Article 11-3 states: The owner of a building in which a vault toilet is installed in the treatment area shall 
convert the vault toilet to a flush toilet within three years from the date on which sewage treatment is to be started as 
publicly notified according to the provisions of paragraph 1 of the said Article as applied in Article 9, paragraph 2 for 
the said treatment area. In addition, there is a penalty provision in Article 48 of the act that states, "Any person who 
violates an order pursuant to the provisions of Article 11-3, paragraph 3 or 4 of the Act shall be punished by a fine of 
not more than 300,000 yen.” It seems that there is no case in which this provision has actually been enforced.

Table 4: Rate of Coverage of Flush Toilets

Period/ 
Year 1 2 3 4 5 6 7 8 9 10 20
2002 38.2 49.8 56.6 61.4 65.1 68.2 70.8 73.0 75.0 76.7
2008 51.4 59.2 63.7 67.0 69.5 71.5 73.2 74.7 76.0 77.2 85.0
2012 50.0 58.2 62.9 66.3 68.9 71.1 72.9 74.5 75.8 77.1 85.2
2018 49.4 57.6 62.3 65.7 68.3 70.4 72.2 73.8 75.2 76.4 84.5

Notes: Regression analysis based on the statistics of public enterprises’ financial statements for each fiscal year (%). 
The number of years is the number of years in service.
Source: Authors, based on Sewerage Works Management Study Association. Sewerage Management Handbook. 
Tokyo (various years).
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The problem of low usage even after completion was pointed out 30 years ago. To promote house 
connections, some cities have launched a campaign offering the first year’s usage for free.14

Sewerage systems provide services to residents of the entire area covered by the sewer system, so 
that even when the system is not used, the municipality that installs the system incurs operation 
and maintenance costs. Therefore, the amount that cannot be recovered by user charges is paid 
for by transfers from the municipal general account.

The structure of a sewerage pipe is designed to allow wastewater to flow down a natural gradient, 
which requires the depth of excavation to be deeper than that of a water pipe.15 It costs around 
¥100,000 per meter to build this pipe, or two to three times the cost of a water pipe.16 With the 
high total cost of the sewerage system, it is common for the project to use up several years’ worth 
of the municipality’s budget and consequently incur a large amount of debt along the way. Since 
the financial resources for redemption must be transferred from the general account, a sewerage 
project started with insufficient consideration of profitability will put pressure on local government 
finances over the long term. The period of redemption for sewerage bonds is 30 years, but because 
small and medium-sized sewerage systems cannot afford to repay the bonds using the revenue 
received from user fees, many municipalities extend the redemption period for 10 years by 
borrowing from the general account and capital cost leveling bonds, which are effectively a kind of 
deferred repayment.17

Once redemption is completed, the facilities will have reached the period of renewal because 
of old age, repeating the cycle of debt. In this manner, a project with an excessive plan becomes 
“debt-ridden,” making it impossible to manage unless the project area is reduced or the project is 
drastically revised.

Table 5 compares the financial impacts of proceeding with the sewerage project as planned and 
reviewing and reducing the scale of the project before proceeding. Around 20% of the local 
allocation tax revenue of small municipalities typically goes to the sewerage account. In the case 
of Miharu town, the impact was small because the town chose to reduce the scale of the project.

14 U City is conducting a campaign, offering free sewerage usage for 1 year to newly connected households (newly built 
houses excluding commercial users) only within 2 years of the start of public sewerage service (Toyo University PPP 
Research Center 2013).

15 The slope of sewer pipes and other factors are determined by the Guidelines for Sewerage Facilities Planning and 
Design. When the inner diameter of the drainage pipe is 150 millimeters (mm), the slope is 15 to 40% (permil: 
thousand fraction).

16 The Miharu Town Public Sewerage Basic Plan states that of the total planned construction project cost of 
¥10,451 million, the cost of pipes is ¥5,900 million and the length of sewage pipes is 45,667 meters. The cost per 
meter of the pipes is ¥129,000.

17  As a general rule, municipal bonds (debts) of public enterprises are to be repaid with project-generated revenue. 
However, in the case of a sewerage project in which a large amount of initial capital investment is made, but where 
the number of households to be treated gradually increases only later, there are no resources to repay this beginning 
debt. If this principle is applied to a small number of households, the initial users will have to pay an excessive amount 
of tariffs. Therefore, in order to ensure that debt repayment is commensurate with fee income, local government 
bonds can be issued as a source of funds to repay the initial borrowed local government bonds based on the useful 
life of the facility.
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Initiatives of Miharu Town

As part of the administrative organizational reform in 1998, the town of Miharu established 
the Water Supply and Sewerage Division to integrate and manage the water supply, sewerage, 
Johkasou, and the agricultural community drainage systems. The town established the following 
policy to manage the water supply and wastewater management works, both of which were unified 
through the integration.

1. The town’s wastewater management must achieve a 100% population coverage rate 
by installing an efficient combination of collective and decentralized wastewater 
management systems.

2. To ensure fairness among residents, the same user fee of approximately ¥5,000 per 
month is charged to users of the sewerage system, the municipality-installed Johkasou 
system, and the agricultural community drainage system.

3. From FY2000, the year when the public sewerage system was put into service, the Local 
Public Enterprise Law will apply to the three wastewater management projects, to control 
and reduce costs. Also, the law required projects to use double-entry bookkeeping to 
manage accounts.

4. To improve wastewater management capacity, projects must promote cost reduction and 
outsourcing of operation and maintenance.

The connection to the sewerage system did not proceed as planned in Miharu because of 
the delayed construction of the sewerage system, and the house builders had already installed 
Johkasou for flush toilets in the newly built houses. Therefore, the town changed its policy to 
develop a wastewater management system after due consideration of the local conditions—i.e., 
houses in the urban center area, scattered houses in the vicinity, and houses in rural areas, taking 
into account the fact that nearly 70% of residents were already using flushing toilets connected to 
Johkasou.

Table 5: Changes in Financial Expenditure Due to Changes  
in of the Sewerage Projects (Miharu Town) 

(¥ million, %)

Fiscal Year Town Tax

Local  
Allocation Tax

(A)

General 
Account Bond 

Expenditure  
(B)

Transfers to 
Sewerage 
Account

(C)
C/A

((B+C)/A)
2000 1,696 2,840 1,141 145 5.1 (45.3)
2003 1,614 2,309 1,326 241 10.4 (67.9)
2008 planned 
actual

1,600
1,842

1,600
1,954

1,300
1,152

240
150

15.0 (96.3)
7.7 (66.6)

Source: Authors, based on the Miharu Town General Account Settlement Sheet and the Public Enterprise Settlement 
Sheet.
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The plan was to have the public sewerage system cover the central part of the town and the 
decentralized wastewater management system or Johkasou to manage all other areas. The 
agricultural community drainage system, which uses the same collective method as the public 
sewerage system and costs about ¥10 million per unit, was deemed inefficient because only about 
one-third of the target population was using the system. Therefore, all 15 planned districts were 
canceled, except for 3 districts which the system was already serving.

The town also unified the tariff and beneficiary charges for the three wastewater management 
systems based on the idea that they all provide the same wastewater management service to 
residents regardless of which system they use. Other municipalities around the country have 
adopted this tariff system.18

The monthly tariff is ¥4,450 (excluding tax) for a household using 20 cubic meters (m3) per month. 
This tariff was one of the 10 highest in Japan, but the town’s committee for wastewater management 
works decided this was unavoidable because the actual operating cost for the wastewater 
management works amounted to about ¥10,000 per household per month.

Most importantly, wastewater management works must at the outset consider the combined total 
of the capital cost (depreciation + interest), the operation and maintenance cost, and the future 
population of the area, to balance revenue and expenses. The capital cost of the public sewerage 
system and the agricultural community drainage system amounts to about ¥4 million to ¥6 million 
per household, which is twice the cost of water supply works, while the capital cost (depreciation 
+ interest) accounts for 70% of the operation and maintenance cost of the public sewerage system 
(Figure 2). In contrast, the Johkasou decentralized wastewater treatment system can be installed 
for ¥700,000 to ¥800,000 per household, which is about one-sixth the capital cost of a public 
sewerage system. 

Selection of Wastewater Management System by  
Population Density of the Wastewater Treatment Zone
Three Ministry Manual and Easy Judgment

To guide the selection of a wastewater management system, one method is to examine the 
population density of the target area. According to the national census, a district with a 
concentration of more than 5,000 people, consisting of a series of areas with a population density 
of more than 40 people per hectare, is considered a densely inhabited district (DID). Since the 
sewerage system is intended to serve urban areas, this number can be used as a basis for setting 
the sewerage treatment zone.

18 Of 35 cities, towns, and villages in Fukushima Prefecture operating both public sewerage systems and agricultural 
community drainage systems, 20 cities, towns, and villages have unified the tariffs for the two wastewater management 
services (Fukushima Prefecture Municipal Finance Division 2012).
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Public sewerage systems that are installed in areas where people’s homes are dispersed (as opposed 
to high density areas where they are meant to be installed) will be inefficient and difficult to manage. 
Therefore, it is critical to draw a line separating the area to be covered by the collective wastewater 
treatment system and the area to be covered by the decentralized wastewater treatment system. 
If the project is subsidized by the government, the development project is assessed according to 
the Prefectural Plan Manual (Three Ministries Manual) which is a joint compilation by the Ministry 
of Land, Infrastructure, Transport and Tourism; the Ministry of Agriculture, Forestry and Fisheries; 
and the Ministry of the Environment, all of whom are involved in development of the respective 
wastewater management systems.

The Three Ministries Manual provides the method for selecting which of the three wastewater 
management systems—of public sewerage, agricultural community drainage system, and 
Johkasou system—to use, by comparing the combined total of the capital cost and the operation 
and maintenance cost of the respective systems. However, the end results have differed from the 
results planned for various reasons, including that there may have been room for the municipality 
staff in charge of the preparation of the application documents for the government subsidy to 
have prepared the plan with intentional bias. If the Three Ministries Manual was truly effective, the 
current financial problem faced by some local municipalities could have been avoided.

Although the manual is a nationwide standard, it has limitations; therefore, the local government 
must not rely solely on the manual, but to consider also multiple perspectives when selecting the 
most appropriate wastewater management system.

Population Density of Districts and Sewerage Development Areas

Since 1960, DIDs are defined and surveyed in more detail in the national census. DID is a basic 
areal unit consisting of educational and recreational facilities, industrial facilities, and public and 
social welfare facilities. It is defined from the perspective of an urban area as follows: 

(i)  In principle, basic units with a population density of 4,000 people or more per square 
kilometer (40 people per hectare) are located close to each other within the boundary of 
a municipality. 

(ii)  The total population of these neighboring areas must be 5,000 people or more at the time 
of the 2012 national census (Statistics Bureau of Japan 2017).

In the 2015 census, 1,291 DIDs were identified in 803 municipalities across Japan (Table 6), with 
a total area of 12,786 square kilometers (km2), or 3.4% of the country’s total land area. But 68.3% 
of the nation’s population, or 86.86 million people live in these areas, and population density is 
increasing.
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Table 7: Comparison of Sewerage Treatment Zones  
and Densely Inhabited District Area

Classification
Area of Sewerage 
Treatment Zones

Area of Densely  
Inhabited District (B) B/A×100

Area (ha) 5,487,886 1,278,632 429
Population (10,000) 10,522 8,686 121
Population density 
(person/ha) 19 68 –

ha = hectare.
Sources: A: Summary of Fiscal 2019 Local Public Enterprise Accounts; B: 2015 Census, Population of Densely 
Inhabited District.

Table 6: Population, Area, and Density of Densely Inhabited Districts in Japan

Year
No. of 

Municipalities
No. of 

Districts
Population 
(persons)

Percentage 
of National 
Population

Area
(km2)

Percentage 
of Land 

Area
(%)

Population 
Density  

(per km2 /
person)

Sewerage 
Penetration  

Rate
(%)

Population 
Coverage 

Rate of 
Wastewater 

Management 
(%)

1960 763 891 40,829,991 43.7 3,865 1.0 10,563 6
1970 911 1,156 55,996,885 53.5 6,444 1.7 8,690 16.0
1980 973 1,320 69,934,854 59.7 10,014 2.7 6,983 30.0
1990 1,002 1,373 78,152,452 63.2 11,732 3.1 6,661 44.0 78
2000 976 1,359 82,809,682 65.2 12,457 3.3 6,647 62.0 83
2010 829 1,319 86,121,462 67.3 12,744 3.4 6,758 75.1 86.9
2015 803 1,291 86,868.176 68.3 12,786 3.4 6,794 77.8 89.9

km2 = square kilometer.
Notes: The sewerage coverage rate is the figure at the end of each fiscal year. The 1960 figure is for the same year the sewerage 
statistics started in 1961. The 1990 figure for the population coverage rate of wastewater management is for the same year 
as start of the index at the end of 1997. The Ministry of Land, Infrastructure, Transport and Tourism provided the sewerage 
coverage rate, while the Ministry of Land, Infrastructure, Transport and Tourism; the Ministry of Agriculture, Forestry and 
Fisheries; and the Ministry of the Environment provided the population coverage rate of wastewater management.
Source: Statistics Bureau of Japan (2017).

From the viewpoint of wastewater management, sewerage treatment zones have four times larger 
areas than DIDs, indicating inefficient areas within the sewerage treatment zones (Table 7).

In addition, areas with more than 3,000 but less than 5,000 people are classified as semi-DID 
areas. When considering the construction or renewal of collective management systems such as 
public sewerage systems and agricultural community drainage systems in areas that are not DID or 
semi-DID, population density and population estimates must be examined in more detail.
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Population Density and Selection of Management Method 

This section examines whether the standard of 40 people per hectare can be used to draw a line 
between the collective and decentralized wastewater treatment zones in wastewater management 
works. Figure 3 shows the population density per hectare of the 98-hectare area of the first phase 
of the Miharu Town Public Sewerage Development Plan, which is divided by a 100-meter mesh. 
There are only 32 plots out of 90, which already exceeds 40 people. The average population 
density in central Miharu is about 30 people per hectare. DIDs disappeared after 1970.

Figure 3: Population Density of the Planned Sewerage Area of Miharu Town 
(persons/hectare)

FY = fiscal year.
Source: Authors’ compilation, based on the basic residents register at the end of FY2000.

Figure 4 shows the detailed unit cost and the unit tariff revenue of the town’s sewerage work. 
Since only 30% of the planned construction has been completed, a detailed financial simulation 
was needed to make an assessment. Using the national average, we determine the cost that can 
be covered by the tariff and the transfer to be made from the general account according to the 
government’s standard.
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First, for every 40 people (11 households) the cost would be ¥662,000 per year, assuming that the 
average unit cost of sewerage works is ¥251 per m3 and the amount of wastewater discharged by 
40 people (11 households) is 2,640 m3 per year (40 people per 3.5 people/household = 11 units  
x 20 m3 per month x 12 months). 

The tariff revenue would be ¥364,000 per 40 people (11 households) if we assume that the 
average unit tariff is ¥155/m3 and the rate of the water that is accounted for is 89%. The amount 
transferred from the general account would be ¥298,000 per year per 40 people (11 households) 
after deducting the tariff revenue from the cost. A sewerage system requires a huge investment, 
so the capital cost (depreciation + interest)—which is associated with the facility development—
amounts to about 70% of the total cost. Assuming that 49% of the total cost is transferred from 
the general account according to the government standard, the revenue and expenditure will be 
almost balanced.

If the volume of wastewater flowing into the sewerage system is less than the expected amount, 
the tariff revenue will be smaller, which means that a larger amount will have to be transferred 
from the general account. Since the amount of the government-stipulated transfer from the 
general account is not enough to cover the cost, an extra amount will need to be transferred from 
the general account, placing an extra burden on the municipality’s general account, since extra 
transfers from the general account are not counted in determining the local allocation tax to be 
distributed from the central government.

Figure 4: Income and Expenditure Structure  
of the Miharu Town Sewerage Project  

(FY2013 Financial Results)

FY = fiscal year, m3 = cubic meter.
Source: Authors, based on Financial Statements of the Miharu Town Public Enterprise in 2013.

Income and Expenditure Structure of the Miharu Town Sewerage Project
(FY2013 Financial Results)

Fiscal 2013 Miharu Town Accounts

Water supply project
Unit price of supply ¥218/m3

Cost of water supply ¥199/m3

Wastewater project
Unit cost of usage ¥239/m3

Wastewater treatment ¥412/m3

Comparison of water supply and sewerage costs

¥218

Unit Price
(m3/Yen)

400

Maintenance
management 

fee
95.87

Capital
expenses

103.08

Tari�
210.83

Capital
expenses

318.52
General
account
transfer
127.39

Net loss
45.27

Tari�
239.34

Maintenance
management

fee
93.48

Net income
19.35

Subsidies from
others

300

200

100

0

¥412
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In addition, the volume of wastewater per hectare is also an important basis upon which the 
efficiency of the collective wastewater management system is assessed. This indicator shows how 
much wastewater is discharged from a 1-hectare area, similar to the population density of the 
wastewater treatment zone—which indicates the efficiency of the usage of the facility in terms of 
the volume of wastewater per unit. The efficiency increases with more households in a residential 
area and when a larger volume of wastewater is generated by offices in a nonresidential area.

The break-even point for the wastewater effluent  is around 2,500 m3/ha per year (Small and 
Medium-Scale Waterworks Study Association 2010),but there are 359 public sewerage utilities 
nationwide or about 30% of the total 1,167 utilities in Japan, which collect wastewater less than 
2,500 m3/ha per year. A serious problem arises when a project operates with the assumption that 
public works will be provided as a local economic measure and the development plan overestimates 
the number of future users. Thus, the city councils and financial departments of the municipality 
must verify the details and financial figures of the plan.

Many municipalities are in the final stages of sewerage system development, and despite the 
population decline in the target area, they keep going given that they have come thus far. Their 
unawareness of the forthcoming danger only compounds the seriousness of the problem.

Inefficient Development Methods in Local  
Wastewater Management Systems
The collective wastewater management system is efficient and easy to manage because it collects 
wastewater to the wastewater treatment plant, but the efficiency of the sewer system is crucial 
because it makes up 60%–70% of the assets. More than ¥100,000 is required to build 1 meter 
of sewer pipes, so if the average distance between houses is 40 meters, the sewer cost per house 
can be as high as ¥4 million. In the peri-urban and rural areas, the population density of the 
treatment zone is only in the range of 20 persons/ha, making the collective management method 
inappropriate. Why then was such an inefficient development method widely implemented? 

Among the reasons for this could be the propaganda promoted by related organizations that 
“sewerage is a barometer of civilization” and the assumptions made based on this propaganda; 
the Japanese people’s tendency to be “indifferent to public matters” (Watsuji 1935); and the 
nature of local economies to depend on public works. The improvement of Japan’s wastewater 
management system has progressed at a rapid pace, driven by the public works budget as part 
of the government’s economic measures and the financial support system through the local 
allocation tax system. But with low population density, a public enterprise will have difficulty 
operating wastewater management works based on the collective management method, since it 
must operate with tariffs as its main source of revenue.

In the collective wastewater management method, pipelines are used to connect users to 
the wastewater treatment plant, and the volume of wastewater flowing into the pipes is key to 
management of the works. Households pay a user fee, which covers the construction and operation 
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cost of the treatment plants; but in principle, the volume of wastewater is calculated in the same 
manner as the volume of water supply. Thus, the method can bring in profit in areas where offices, 
facilities, and residences that use large volumes of water are concentrated.

The development cost for the collective management method amounts to around ¥1.5 million per 
person, so if the user fee per person is assumed to be ¥1,000 per month, the payback period based 
on the tariff would be 125 years. However, if we assume that the tariff fees are allocated primarily 
to the operation and maintenance of the facilities, that only the excess is used for capital expenses, 
and that the operation and maintenance costs are about one-third of the tariff, the payback period 
would further lengthen to over 180 years. If we assume that the average  life cycle of sewerage 
facilities is 50 years, we can see that the current tariff revenue will be inadequate to cover renewal 
of facilities. Sewerage work is difficult for small municipalities to manage.

If the collective management method is a huge cost burden, why then has it been adopted? 
Despite its high cost, the government provides subsidies as high as 50% of the project cost, and 
government-affiliated financial institutions provide long-term, low-interest loans for the remaining 
portion of the subsidies, almost covering the construction costs. In addition, the government 
provides generous financial support, such as a local allocation tax for the redemption of the loan, 
making it convenient to explain to the city council and residents.

Another reason is because the Local Public Enterprise Law categorizes wastewater management 
as “optional work.” Furthermore, since single-entry bookkeeping is used to manage accounts, there 
are no balance sheets or income statements. This means that operation and maintenance and 
construction work are recorded together and the huge amount of assets and liabilities and future 
burdens are not shown.

However, both the subsidies and the local allocation tax measures come from the taxes paid by the 
people. Therefore, when development cost is high, financial resources will be needed to pay for the 
high renewal cost. If the population decreases from the time of construction, the burden per capita 
becomes even bigger, making it more difficult to maintain the system. Hence, the selection of the 
management method should take into account the subsidy rate, the maintenance cost per capita, 
and the population change in the target area. Thus, it is necessary to make careful decisions and 
consider different perspectives other than the Three Ministry Manual.

Conclusion
This study examines the efficiency of the decentralized wastewater treatment methods of 
Johkasou to guide wastewater management in small and medium-sized wastewater works in rural 
areas, which are still being developed even while the population is declining. 

 For the national and local governments, obtaining financial support for unprofitable public utilities 
such as sewerage works has become a challenge. For this reason, the Ministry of Internal Affairs 
and Communications issued on 29 August 2014, a notice to local public utilities including sewerage 
works, entitled “Considerations for the Management of Public Utilities.” The notice called for 
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public utilities to introduce public enterprise accounting; establish a management strategy, which 
is a basic plan for medium- to long-term management; and implement a comprehensive strategy 
for improving the efficiency and soundness of management. 

Wastewater management work is an important infrastructure in the region, but it needs to be 
managed as an independent and profitable public utility. Unless wastewater management facilities 
such as sewers and Johkasou can operate properly with tariffs (except the portion covered by the 
general account), the facilities will become a “negative legacy” rather than infrastructure. 

This case study has been developed solely as a basis for class discussion. It is not intended to 
serve as a historical record, a source of primary data, or an illustration of effective or ineffective 
management.
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Study Questions:
1. Identify 1–2 lessons from the case study which you think are readily applicable to developing 

a wastewater management system for a peri-urban area that is not covered by the sewerage 
system in developing countries.

2. After reading the case study, list 1–2 issues which you think have yet to be addressed for 
introducing Johkasou in developing countries.

3. Reflecting on the key messages in the case study, what challenges do developing countries face 
to fulfill the roles and responsibilities of local government and the private sector to successfully 
plan, operate, and maintain the wastewater management system in a local municipality?
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