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1. Purpose 
 

 

1.1 Purpose of the Cluster Strategy 

 

In order for people to lead healthy and safe lives and ensure "human security," 

healthy conditions for the quality of environmental media such as air, water, and soil 

(hereinafter referred to as "environmental quality") are essential. Deterioration of 

environmental quality is the result of external diseconomies where appropriate 

environmental measures are not taken in the process of economic growth and 

improvement of people's standard of living. Therefore, appropriate environmental 

regulations and pollution control measures are necessary to achieve healthy 

environmental quality. 

This Cluster Strategy aims to prevent environmental pollution before it occurs, and 

when pollution does occur, to identify the pollution situation and its sources based on 

scientific evidence, and to formulate and implement regulations and pollution control 

measures to reduce environmental impact. Furthermore, the Strategy intends to 

strengthen the effectiveness of environmental regulations and pollution control 

measures to realize sound environmental quality and to promote environmental 

sustainability across society.1 

The Cluster will be paired with the cluster "Improvement of Waste Management and 

Promotion of a Sound Material-Cycle Society" to create "Clean Cities"2  in partner 

countries. Both clusters are stated in the Global Agenda for "Environmental 

Management —JICA Clean Cities Initiative—" with the goal of benefiting 50 countries 

and 500 million people3 by 2030. 

 

1.2 Overview of the Strategy 

 

Economic development, industrialization, rapid urbanization, and population 

 
1 The term "environmental sustainability" refers to a state in which environmental quality management is carried 
out autonomously, including by private companies and citizens, so that environmental pollution is prevented and 
environmental quality standards are achieved. 
2 JICA promotes sustainable activities under the JICA Clean City Initiative (JCCI) for the creation of "clean cities" 
in partner countries, paying close attention to capacity building and collaboration among relevant parties 
(government, citizens, private companies, etc.). 
3 JCCI aims to benefit 50 countries and 500 million people, while this Cluster aims to benefit 20 countries and 
200 million people. 
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concentration in partner countries have led to deterioration of environmental quality, 

arousing concern about the impact on human health, the living environment, and 

ecosystems. There are many cases of environmental degradation in urban areas in 

partner countries. This Cluster Strategy will contribute to the creation of "clean cities" 

by focusing on urban areas, which are the living base of many people and the center 

of industrial and economic activities. 

The goal of the Strategy is to achieve sound environmental quality, specifically by 

meeting the environmental quality standards4 for air and water, which are essential for 

ensuring the health and safety of people. The scope of the Cluster Strategy includes 

air pollution and water pollution of rivers, lakes, marshes, and sea areas (hereinafter 

simply referred to as "water pollution"). In addition to air pollution and water pollution, 

the scope of this Cluster encompasses cross-sectoral environmental measures such 

as environmental impact assessments and environmental considerations in industrial 

parks, as well as addressing hazardous chemicals pollution in the environment 

including groundwater and soil. Nevertheless, our focus will be on air and water 

pollution, considering the extent of the spread of pollution, the donor's track record of 

support to date, and the fact that soil pollution occurs via water in many cases.  

Environmental problems such as air and water pollution are caused by emissions of 

pollutants that exceed nature’s purification capacity due to external diseconomies. 

These issues can be addressed through common approaches detailed below. 

Drawing on Japan's experience and lessons from past cooperation, these 

approaches ensure that science-based environmental regulations and pollution control 

measures are implemented in partner countries. They consist of three stages: Stage 1 

(identification of the current situation, analysis of the problem structure, and disclosure 

of environmental information), Stage 2 (examination and implementation of pollution 

control measures), and Stage 3 (strengthening the effectiveness of pollution control 

measures, prevention of environmental pollution in advance and promotion of 

environmental sustainability across society). JICA envisions that these step-by-step 

approaches will enhance the capacity5 of government officials, their organizations, as 

well as of private companies and citizens involved in implementing environmental 

pollution control measures. 

Regarding water quality, pollution can be mitigated not only through regulations but 

 
4 Environmental quality standards" are standards of environmental quality that should be maintained from the 
perspective of protecting human health and preserving the living environment. They are set based on scientific 
findings and in consideration of national and regional conditions. 
5 Here, “capacity” is defined as the problem-solving abilities required to tackle and solve a certain issue and is 
perceived as an aggregate of a variety of competences that takes into account all the factors at the individual, 
organizational, institutional and societal levels related to the problem in question (Institute for International 
Cooperation, JICA, 2005; "Supporting Capacity Development in Solid Waste Management in Developing 
Countries"). The same applies hereafter. 
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also by developing wastewater treatment facilities by public agencies. Therefore, the 

support will encompass planning, development, and operation of these facilities for 

each stage mentioned above. 

Implementation of projects under the Cluster Strategy will contribute to achieving 

several Sustainable Development Goals (SDGs), including Goal 3 (Good Health and 

Well-Being), Goal 6 (Clear Water and Sanitation), Goal 11 (Sustainable Cities and 

Communities), Goal 12 (Responsible Consumption and Production), and Goal 14 (Life 

below Water), as listed in Table 1-1. Additionally, the Cluster is linked to Goal 13 

(Climate Action) because climate change impacts all sectors, presenting opportunities 

for co-benefits between climate change and environmental pollution control measures. 

 

Table 1-1 SDGs to which this Cluster Strategy will contribute 

Related Goals Target 

SDG 3 (Good Health and Well-Being) 

 Ensure healthy lives and promote 

well-being for all at all ages 

3.9 By 2030, substantially reduce the number of deaths 

and illnesses from hazardous chemicals and air, water 

and soil pollution and contamination 

SDG 6 ((Clear Water and Sanitation) 

 Ensure availability and sustainable 

management of water and sanitation 

for all 

6.2 By 2030, achieve access to adequate and equitable 

sanitation and hygiene for all and end open defecation, 

paying special attention to the needs of women and girls 

and those in vulnerable situations  

6.3 By 2030, improve water quality by reducing pollution, 

eliminating dumping and minimizing release of 

hazardous chemicals and materials, halving the 

proportion of untreated wastewater and substantially 

increasing recycling and safe reuse globally 

6.5 By 2030, implement integrated water resources 

management at all levels, including through 

transboundary cooperation as appropriate 

6.6 By 2020, protect and restore water-related 

ecosystems, including mountains, forests, wetlands, 

rivers, aquifers, and lakes 

6.a By 2030, expand international cooperation and 

capacity-building support to developing countries in 

water- and sanitation-related activities and programmes, 

including water harvesting, desalination, water 

efficiency, wastewater treatment, recycling and reuse 

technologies 
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Related Goals Target 

6.b Support and strengthen the participation of local 

communities in improving water and sanitation 

management 

SDG 11 (Sustainable Cities and 

Communities) 

 Make cities and human settlements 

inclusive, safe, resilient and 

sustainable 

11.6 By 2030, reduce the adverse per capita 

environmental impact of cities, including by paying 

special attention to air quality and municipal and other 

waste management 

SDG 12 (Responsible Consumption 

and Production) 

 Ensure sustainable consumption 

and production patterns 

12.4 By 2020, achieve the environmentally sound 

management of chemicals and all wastes throughout 

their life cycle, in accordance with agreed international 

frameworks, and significantly reduce their release to air, 

water and soil in order to minimize their adverse impacts 

on human health and the environment 

SDG 14 (Life below Water) 

 Conserve and sustainably use the 

oceans, seas and marine resources 

for sustainable development 

14.1 By 2025, prevent and significantly reduce marine 

pollution of all kinds, in particular from land-based 

activities, including marine debris and nutrient pollution 

14.3 Minimize and address the impacts of ocean 

acidification, including through enhanced scientific 

cooperation at all levels 

 

2. Current Situation, Analysis of Issues 

and Reasons for Setting Objectives 
 

 

2.1 Current Situation of Development Issues 

 

With economic development, industrialization, rapid urbanization, and population 

concentration, the emissions of environmental pollutants have exceeded nature’s 

purification capacity, leading to a degradation in environmental quality. Rapid 

urbanization has resulted in a lack of infrastructure such as wastewater treatment and 

air monitoring facilities as well as poor living conditions and inadequate administrative 

services. Coupled with the increase in environmental pollutants, rapid urbanization has 
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had a significant impact on the health and living environment, and ecosystems of 

affected areas. 

The current situation of environmental pollution at the urban level has become a 

challenge, particularly regarding air and water pollution detailed below. 

 

(Air pollution) 

Air pollution from industrial activities and vehicles adversely affects the human 

circulatory and respiratory systems, causing illness and death. Air pollution is the 

fourth6 largest cause of premature death globally, with an estimated 7 million deaths 

attributed to air pollution (including indoor pollution) in 20167. Health problems due to 

particulate matter, including fine particulate matter (PM2.5)8, have also been reported. 

As of 2019, more than 90% of the world population is exposed to air quality conditions 

that do not meet WHO provisional standards for PM2.5 (10 ㎍/m3) .6 

Deterioration in air quality particularly affects socially vulnerable populations, 

including infants, the elderly, pregnant women, and people with chronic conditions such 

as asthma. For example, high PM2.5 concentrations increase women's risk of death 

from breast cancer by 80%, and approximately 600,000 children die from air pollution 

(including indoor pollution)9. 

Deteriorating air quality also causes economic losses, with a global economic loss 

of US$3.55 trillion in 2013 due to diseases and deaths caused by PM2.5 as well as 

US$143 billion in lost labor income.10 Air pollution also impacts crops, buildings, and 

air travel, leading to airfield closures due to reduced visibility. 

The deterioration of air quality is not limited to the urban or local level but extends to 

the regional and global levels due to the transboundary movement of pollutants and 

their impact on climate change. Japan, for instance, has been affected by PM2.5 carried 

on the wind from the continent. Acid rain caused by transboundary movement of 

pollutants damages forests and lake ecosystems. Furthermore, air pollution 

contributes to climate change; for example, black carbon, a major component of PM2.5, 

has a greenhouse effect 460 to 1,500 times greater than carbon dioxide. 

 

 

 
6 Health Effects Institute. 2020. State of Global Air 2020. Special Report. 
7 World Health Statistics 2022: monitoring health for the SDGs, sustainable development goals. Geneva: World 
Health Organization; 2022 
8 Fine particulate matter (PM2.5 ) is particulate matter suspended in the air with a particle diameter of 2.5 ㎛ or 

less. There is concern about their impact on health. 
9 Sneha Gautam and others, "A review on recent progress in observations, sources, classification and regulations 
of PM2.5 in Asian environments", Environmental Science and Pollution Research, vol. 23 (August 2016), pp. 21, 
165-21, 17(ESCAP/CED/2022/2 from) 
10 World Bank (2016. The cost of air pollution: strengthening the economic case for action. Washington. 
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(Water pollution) 

Discharge of domestic and industrial wastewater without proper treatment 

deteriorates water quality in rivers, lakes, marshes, groundwater, coastal waters 

(especially in a closed sea area), and entire watersheds. This pollution causes 

problems such as the death of aquatic organisms, contamination of fish and shellfish 

by hazardous substances, and damage to fisheries by red tide. Improper treatment of 

industrial wastewater and toxic chemicals also leads to soil and groundwater 

contamination, affecting sources of drinking water. In international rivers flowing 

through multiple countries, development in upstream countries and the inflow of 

pesticides and other chemicals can lead to water quality deterioration and impede 

water use in downstream countries, necessitating an international response. 

Safe water and proper sanitation are essential to human health, as highlighted by 

the outbreak of new coronavirus infections. Contaminated drinking water and 

unsanitary conditions are estimated to have caused 870,000 people deaths worldwide 

in 2016. In particular, these conditions caused 45.9 deaths per 100,000 people in Africa, 

more than four times the global average of 11.7 per 100,000 people.7 One major cause 

is domestic wastewater, of which 44% is discharged without safe treatment in 128 

countries (covering 80% of the world's total).11  Improper discharge from industrial 

sources of heavy metals and other hazardous chemicals, including mercury, into public 

waters could lead to serious and long-lasting health problems, as seen in Minamata 

and Itai-itai diseases in Japan. 

Water pollution significantly impacts vulnerable populations, including women who 

frequently come into contact with water for washing and cooking, children who play in 

the water, and the rural poor for whom fish is an important source of protein. High 

concentrations of nitrate-nitrogen and other substances are known to cause anoxia in 

infants. 

Economic losses due to water pollution has been reported. When the biochemical 

oxygen demand (BOD)12 exceeds high concentrations (>8 mg/l) in the upper reaches 

of a river, the GDP growth rate in the downstream areas decreases by about one-

third.13  Moreover, a decrease in fish catch due to water pollution directly affects the 

livelihoods of those in the fishing industry. 

Water pollution also causes soil contamination, affecting human health through 

direct and indirect exposure to the soil. Pollutants include hazardous chemicals in 

 
11 UN Habitat and WHO, 2021. progress on wastewater treatment - global status and acceleration needs for SDG 
indicator 6.3.1. 
12 Biochemical Oxygen Demand (BOD) is the amount of oxygen required by microorganisms to decompose 
organic pollutants in water and serves as one of the representative indicators of water quality. 
13 Damania, Richard, Sébastien Desbureaux, Aude-Sophie Rodella, Jason Russ, and Esha Zaveri. 2019. Quality 
Unknown: The Invisible Water Crisis. World Bank. 
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waste, fertilizers, and pesticides used on farmland. It has been reported that soil 

pollution causes more than 500,000 premature deaths worldwide each year, mostly 

among vulnerable populations such as infants and the elderly.14 

 

2.2 Approaches to Development Cooperation 

 

In contrast to the current situation described above, national and local administrative 

agencies in partner countries often have weak human resources and organizational 

structures for environmental management. Additionally, the capacity of society, 

including citizens, businesses, and research institutions, for environmental measures 

tends to be low. These circumstances need to be changed to improve environmental 

quality. To address these issues, development agencies, including JICA, have pursued 

the development cooperation described below. 

 

(Trends in international efforts) 

The slogan "Only One Earth" was raised at the United Nations Conference on the 

Human Environment held in Stockholm, Sweden in 1972. This event marked a turning 

point, prompting UN agencies and development agencies of developed countries to 

support developing countries in the environmental field. The approach of each 

development agency has evolved alongside environmental policies and advancements 

in environmental science and technology. Despite these changes, the following 

common understanding has been recognized over time among development agencies. 

⚫ If the use of environmental resources such as air and water continues at the 

current pace, environmental quality degradation and depletion of environmental 

resource will become even more significant in the near future. 

⚫ Improving the capacity to address environmental problems is critical. Aid in the 

environmental field should be implemented more efficiently and effectively. 

Recipient countries need to be capable of managing the environment 

appropriately on their own initiative. 

With this common recognition, development agencies have developed projects and 

programs to meet the needs of developing countries.15 They have also emphasized 

the importance of improving transparency by disclosing information regarding their 

support.15 

 
14 Landrigan et al, "The Lancet Commission on pollution and health", THE LANCET COMMISSIONS| VOLUME 
391, ISSUE 10119, p462-512, FEBRUARY 03, 2018 
15 Japan International Cooperation Agency, Report of the Second Study Group on Environmental Sector 
Assistance, 2001 
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In a recent development regarding air pollution, the Asian Development Bank 

launched the Asia Clean Blue Skies Program in 202216. The program aims to assist 

Asian developing countries in strengthening their policies and plans to attract 

investments aimed at improving air quality. In the water sector, the World Bank is 

leading the Citywide Inclusive Sanitation (CWIS) Initiatives17, which seek to address 

urban sanitation issues globally. The initiative aims to provide a wide range of solutions 

to ensure safe sanitation for all, including the development of citywide centralized 

sanitation (sewage systems) and decentralized sanitation (drainage at settlement or 

community and on-site treatment by building or commercial facility), tailored to each 

city's current situation. 

Furthermore, international environmental treaties aiming to prevent global 

environmental pollution, such as the Stockholm Convention on Persistent Organic 

Pollutants (entered into force in 2004) and the Minamata Convention on Mercury 

(entered into force in 2017), provide for technical cooperation and financing to develop 

and strengthen the capacity of developing countries to fulfill their treaty obligations. 

 

(JICA's cooperation history and its outcomes) 

Building on Japan's experience in overcoming pollution and working for 

environmental conservation, JICA has been collaborating with partner countries to 

improve environmental quality through various technical and financial cooperation 

schemes.18 For example, Figure 2-1 shows a timeline of JICA's assistance to China 

in air pollution control. The OECD's Environmental Performance Review for Japan 

(2010) describes “there is evidence that Japanese ODA has had a positive impact on 

environmental conditions in China, for example, reduction in sulfur dioxide19 and other 

air emissions and reduction in chemical oxygen demand (COD) 20  effluents.” 21

 
16 ADB, Asia Clean Blue Skies Program (ACBSP), 2022  
17 World Bank, Citywide Inclusive Sanitation (CWIS) Initiatives  
18 The loan assistance by 2009 was provided by the Overseas Economic Cooperation Fund (OECF) and the 
Japan Bank for International Cooperation (JBIC) (The same applies hereafter.). 
19 Sulfur dioxide (SO2) is an air pollutant produced by the combustion of sulfur-containing oil and coal. It caused 
pollution-related diseases such as Yokkaichi asthma. 
20 Chemical Oxygen Demand (COD) is a measure of the amount of oxygen consumed when an oxidant is used to 
decompose organic pollutants in water and serves as one of the representative indicators of water quality. 
21 OECD Environmental Performance Reviews* Japan 2010 
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Figure 2-1 Changes in ODA to China since 1990 (Air Quality) 

 

JICA has emphasized cooperation in human resource development to ensure the 

realization and sustainability of sound environmental quality. To achieve this goal, JICA 

has promoted the establishment of environmental management systems and capacity 

building for central and local governments, as well as public organizations. In particular, 

JICA has supported the establishment of environmental centers in China, Thailand, 

Indonesia, Mexico, and other countries. These centers have dual functions, including 

research for air and water pollution monitoring and other environmental management 

aspects, as well as training functions. This approach has significantly contributed to 

enhance the environmental management capacity of these countries. A third-party 

evaluation report on this approach noted that the environmental centers have played 

a role in improving the environmental analysis capacity of partner countries. 

Additionally, the report emphasized that for the environmental centers to further 

contribute to the development of social environmental management capacity in these 

countries, they need to strengthen their cooperation with businesses and citizens, 

increase their influence on the main actors in the system, and enhance the capacity of 

environmental center staff.22 

 

 

 
22 The Japan Society for International Development, Study Group on Environmental ODA Evaluation, The 
Environmental Center Approach: Building Social Environmental Management Capacity and Environmental 
Cooperation in Developing Countries, 2003. 
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3. Development Scenario and Rationales 
 

 

3.1 Development Scenario 

 

In addressing the aforementioned issues, JICA has developed standard 

development scenarios for appropriate environmental regulations and pollution control 

measures based on JICA's past cooperation in partner countries and Japan's 

experience (Appendix 1). These scenarios should not be applied uniformly, as the 

situations of the target countries and/or cities differ in geography, topography, culture, 

society, economy, implementation system, and awareness of companies and citizens 

toward environmental conservation. Based on these scenarios, goals and visions need 

to be set and actions and activities be selected in dialogue and cooperation with partner 

countries. In this process, JICA collaborates with development partners operating in 

the countries and cities to create scenarios tailored to the issues and circumstances of 

each target country and city. 

 

【The state of society and the path of change envisioned by the scenario】 

The scenario for appropriate environmental regulations and pollution control 

measures divides the envisioned state of society and the path of change into three 

stages: Stage 1 (identification of the current situation, analysis of the problem structure, 

and disclosure of environmental information); Stage 2 (examination and 

implementation of pollution control measures); and Stage 3 (strengthening the 

effectiveness of pollution control measures, prevention of environmental pollution in 

advance, and environmental sustainability across society). As the scenario progresses 

through the Stages, environmental quality management is to be enhanced and 

strengthened. The scenario is based on Japan's experience and JICA's past outcomes 

(see 3.2 Rationales for the Scenario). 

Considering the different actors and approaches involved, the scenario separates 

and partially differentiates "environmental quality management," such as 

environmental regulations and environmental impact assessment 23 , from 

"development and operation of wastewater treatment facilities," which is the core of 

water pollution control measures. The entities responsible for environmental quality 

 
23 Environmental Impact Assessment" refers to the study, prediction, and evaluation of the environmental impact 
of a large-scale development project prior to its implementation, and the implementation of appropriate 
environmental considerations based on the results of the study, prediction, and evaluation. 
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management include the central government, responsible for establishing policies and 

systems at the national level; local governments, responsible for implementation at the 

local level; and dischargers (companies and citizens), responsible for implementing 

pollution control measures. On the other hand, the development and operation of 

wastewater treatment facilities (including pipeline facilities) is generally handled by a 

department separate from the environmental management department of the central 

and local governments, as it often involves the construction of large-scale facilities.   

The two scenarios are described in detail below. 

 

【Environmental Quality Management】 

Under the scenario composed of Stages 1 to 3 below, the ability to monitor and 

analyze pollutants to determine the state of pollution, establish and enforce 

environmental standards and emission controls will be strengthened. Subsequently, 

the whole society will improve its environmental management capacity to address 

sources, improve environmental quality, and prevent environmental pollution. Stages 

1 to 3 do not necessarily proceed in the same order, and even a single country or city 

may be placed in different stages depending on the type of environmental pollutant 

(e.g., Stage 2 for sulfur dioxide but Stage 1 for nitrogen dioxide24). Depending on the 

progress made in addressing the issue, they may return to Stage 1 to strengthen the 

foundation for efforts. Thus, the scenarios are intended to be flexible and operational. 

 

1) Stage 1 (understanding the current situation, analyzing the problem structure, and 

disclosing environmental information) 

Stage 1 assumes that environmental pollution has already occurred or is 

threatening to occur in the city. Understanding the extent, distribution, and causes of 

the pollution is necessary at this stage. Therefore, Stage 1 emphasizes 

understanding the current situation and analyzing the problem structure. Urgent 

improvements in the scientific knowledge and analytical capabilities of the 

departments responsible for environmental management in the target country and 

city are necessary, along with facilitating institutional arrangements and developing 

human resources to achieve this goal. 

Publishing environmental monitoring data and other environmental information is 

also crucial. The disclosure of environmental information is necessary so that 

citizens and businesses can understand the status of environmental pollution, 

thereby enhancing societal awareness for implementing measures in Stage 2. 

 
24 Nitrogen dioxide (NO2) is an air pollutant produced by the combustion of fossil fuels and causes respiratory 
diseases. 
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In critical cases where environmental pollution may seriously affect human health, 

urgent measures to prevent the spread of pollution may be taken at this stage. 

In Stage 1, the following efforts are envisioned. 

⚫ Establishing a system for monitoring and inventorying pollutants to determine 

the status of environmental pollution as well as the location and intensity of 

pollution sources. 

⚫ Strengthening the capacity to investigate and analyze environmental impacts 

and health hazards by installing and operating equipment and materials for 

identifying and analyzing contaminants. In cases where health hazards have 

already occurred, installing and operating emergency equipment to prevent 

the spread of such hazards. 

⚫ Identifying the operational status of existing environmental pollution control 

facilities (e.g. flue gas treatment facilities and wastewater treatment facilities) 

and their management capabilities. Repairing failing or malfunctioning 

facilities to operate them properly. 

⚫ Disclosing information on the results of environmental monitoring and impact 

assessment to make citizens and businesses aware of the actual state of 

pollution, its impact on the living environment, and the need for 

countermeasures. 

 

2) Stage 2 (examination and implementation of pollution control measures) 

Stage 2 is based on the scientific knowledge of the extent, spread, and causes of 

local environmental pollution obtained in Stage 1. In Stage 2, measures to reduce 

emissions of environmental pollutants (source control measures) will be considered 

and implemented, leading to the improvement of environmental quality. The 

following efforts are envisioned in Stage 2. 

⚫ Developing relevant laws, regulations, environmental and emission standards 

as a framework for environmental pollution control. 

⚫ Developing a master plan for pollution control and a building plan of 

environmental pollution control facilities. 

⚫ Strengthening the capacity to formulate and implement countermeasures, 

such as identifying pollution sources and controlling pollutant generation 

through regulatory methods, to ensure the effectiveness of environmental 

regulations. 

⚫ Promoting dialogue with various stakeholders, including industry, to ensure 

and strengthen their involvement in the appropriate enforcement of laws and 

regulations. Local governments will play an important role in the dialogue, 

along with the central government. Additionally, considering and implementing 
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economic incentives to encourage the private sector to implement measures. 

⚫ Developing and operating environmental pollution control facilities by business 

entities. 

⚫ Strengthening environmental awareness through measures such as 

information disclosure and public campaigns to enhance the capacity of 

environmental monitoring in society. Furthermore, curbing inappropriate 

economic interests to encourage bearing the appropriate burden of costs. 

⚫ Implementing comprehensive and systematic water quality improvement 

measures for water quality management of wide and enclosed water bodies in 

areas with high population and industrial concentration. Once polluted, 

enclosed water bodies take a long time and incur huge costs to recover. For 

these areas, in addition to effluent standards and regulations for each source, 

areawide total pollutant load control will be considered. 

 

3) Stage 3 (strengthening the effectiveness of pollution control measures, prevention 

of environmental pollution in advance, and environmental sustainability across 

society) 

Stage 3 is envisioned as a phase to strengthen the effectiveness of environmental 

pollution control measures and to address wide-area and complex environmental 

pollution. For example, it aims to address pollutants and phenomena with complex 

formation mechanisms due to chemical reactions in the air or water (e.g. Ozone25 

and PM2.5, eutrophication of enclosed water bodies26). Furthermore, Stage 3 targets 

dioxin27 and volatile organic compounds (VOCs)28.  

In addition, Stage 3 encompasses comprehensive and cross-sectoral responses 

to transboundary environmental pollution. It involves the development and operation 

of advanced systems to prevent environmental pollution and reduce environmental 

risks, such as the Environmental Impact Assessment System and the Pollutant 

Release and Transfer Register (PRTR)29. Stage 3 also includes the management of 

environmentally friendly industrial parks. It aims to green the whole society, 

 
25 Ozone is a substance that causes photochemical smog, which is produced when nitrogen oxides and volatile 
organic compounds in the atmosphere are exposed to sunlight and undergo photochemical reactions. Ozone, 
which exists in the stratosphere approximately 10 to 50 km above the ground, absorbs harmful ultraviolet rays 
contained in sunlight and plays a role in protecting life on earth. 
26 Eutrophication" refers to an increase in the concentration of nutrients such as nitrogen and phosphorus in lakes 
and bays. It can cause blue-green algae (a state of abnormal algae growth), red tides, etc. 
27 Dioxins" is the generic term for polychlorinated dibenzo-para-dioxins (PCDD), polychlorinated dibenzofurans 
(PCDF), and coplanar polychlorinated biphenyls (coplanar PCBs), which are persistent environmental pollutants. 
28 Volatile Organic Compounds (VOC) is a generic term for organic compounds that have a high vapor pressure 
at room temperature, such as toluene and xylene. They are one of the causes of air pollution such as 
photochemical smog. 
29 The PRTR (Pollutant Release and Transfer Register) system is a system under which businesses are required 
to monitor and report the amount of chemical substances released into the environment that may have a harmful 
effect on human health and ecosystems. 
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achieving environmental standards through the autonomous management of 

emissions and effluents by private companies and citizens. Specifically, the following 

efforts are envisioned in Stage 3. 

⚫ Strengthening pollution control measures to achieve environmental standards, 

in conjunction with capacity development of government agencies. Forming an 

integrated environmental quality management system for urban areas, 

accompanied by necessary legislation and institutions. 

⚫ Establishing a regular information-sharing mechanism among relevant 

government authorities and/or a platform to promote cooperation and dialogue 

with business entities and citizens. These actions will serve as a framework for 

regional and cross-sectoral coordination, aiming to prevent risks such as 

transboundary pollution and infiltration into soil and water sources. 

⚫ Implementing measures for air pollution focusing on pollutants such as dioxins 

and PM2.5, which require more advanced measurement techniques and control 

measures. For water pollution, adopting measures for non-specific pollution 

sources and comprehensive water quality management for the entire 

watershed. 

⚫ Introducing processes that emit as few environmental pollutants as possible, 

such as cleaner production 30 . Additionally, considering and introducing 

systems for the prevention of environmental pollution, such as the PRTR 

system. 

⚫ Apart from direct regulatory methods, developing economic incentives, 

procedural methods like environmental impact assessment systems, and 

informational methods such as eco-labels. These measures will encourage 

investment in environmental measures by companies, citizens, and others, 

improving the capacity of society to address environmental problems. 

 

【Development and operation of wastewater treatment facilities】 

Wastewater treatment facilities are the core of water pollution control measures 

aimed at reducing water pollution load discharged from businesses and households. 

The development and operation of public wastewater treatment facilities are carried 

out by public entities such as central and local governments, following steps from Stage 

1 to 3 outlined below. 

 

 

 
30 Cleaner production" refers to efforts to reduce environmental impact through changes in production processes, 
raw materials, or product design. 
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Stage 1 (Identification of the current situation and analysis of the problem structure) 

During Stage 1, data analysis of water quality monitoring is considered to identify 

the location and intensity of water pollution sources. Concurrently, the status and 

issues of current wastewater treatment are examined from the perspective of 

improving urban sanitation. In this stage, emergency measures such as fixing 

facilities are taken as necessary. Public agencies are responsible for the 

development and operation of wastewater treatment facilities and make the following 

efforts: 

⚫ Identifying the operational status of existing wastewater treatment facilities, 

including on-site treatment facilities. 

⚫ Determining the access and service status of existing wastewater treatment 

facilities. 

⚫ Improving the capacity of entities responsible for the development and 

operation of wastewater treatment facilities, along with developing human 

resources. 

⚫ Ensuring that existing facilities operate properly after issues are remedied. If 

major construction work is required, this will be done in Stage 2. 

 

Stage 2 (Reduction of water pollution load) 

During Stage 2, the development of wastewater treatment facilities, including on-

site treatment facilities, will be considered and implemented to address the issues 

identified in Stage 1. Appropriately selection or combination of centralized 

wastewater treatment on an urban scale (sewerage) and decentralized treatment is 

crucial to reduce water pollution loads, improve water quality, and enhance urban 

sanitation. In Stage 2, business entities and citizens, who are the dischargers of 

wastewater and the users of the facilities, will be the main actors, along with public 

agencies. Specifically, the following efforts are envisioned in Stage 2. 

⚫ Developing a comprehensive master plan (M/P) to improve the urban 

environment, including wastewater treatment. 

⚫ Forming a construction plan if a new wastewater treatment facility is to be 

developed. 

⚫ Establishing a structure and financial basis for the development and operation 

of the facility for the implementation of the M/P. 

⚫ Constructing new wastewater treatment facilities according to the plan. 

⚫ Connecting wastewater from business entities and citizens to sewage pipes. 

⚫ Ensuring the proper operation of wastewater treatment facilities. 

⚫ Soliciting opinions from citizens, the users of the facility, about the wastewater 

treatment facility, which will be reflected in the facility’s operating system. 
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Stage 3 (Development of sustainable wastewater treatment) 

During Stage 3, the operational infrastructure of wastewater treatment facilities is 

being upgraded to a sustainable one, strengthening the effectiveness of wastewater 

treatment. In this stage, the following efforts are envisioned with a view to not only 

reducing the water pollution load but also creating a favorable urban environment 

and addressing climate change issues. 

⚫ Developing and operating wastewater treatment facilities with perspectives 

such as a solid operational base and responding to climate change issues. 

⚫ Examining and expanding the target area of wastewater treatment, if 

necessary. 

⚫ Solidifying the financial base through wastewater treatment fees paid by 

business entities and citizens. 

⚫ Introducing advanced treatment, including nitrogen and phosphorus removal. 

⚫ Sharing knowledge and experience in the development and operation of 

wastewater treatment facilities with other cities. 

⚫ Encouraging other cities to consider improving and developing their 

wastewater treatment facilities as a result of the shared knowledge and 

experience. 

 

3.2 Rationales for the Development Scenarios 

 

This section describes the rationales for the Development Scenarios presented in 

3.1, divided into air pollution control and water pollution control, including the 

development and operation of wastewater treatment facilities. 

 

1) Air Pollution Countermeasures 

In Japan, rapid economic growth after World War II led to air pollution from the 1950s, 

causing serious health problems, exemplified by Yokkaichi Asthma in Yokkaichi City, 

Mie Prefecture. In response, legal systems were developed from the late 1960s, and 

various measures were introduced to achieve environmental quality standards for 

ambient air. 

Table 3-1 shows the history of air pollution countermeasures in Japan, categorized 

into stationary source countermeasures and mobile source countermeasures. Since 

the late 1960s, in response to the revealed damage of air pollution, an examination of 

the environmental situation and an analysis of the problem structure had been 

conducted. Based on this analysis, a framework for national countermeasures was 
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established with the enactment of the Basic Law for Environmental Pollution Control 

and the Air Pollution Control Law. Subsequently, the country moved to the stage of 

implementing the countermeasures. For instance, sulfur dioxide (SO2) was addressed 

with an environmental quality standard set in 1969 ahead of other substances, and 

regulations were introduced to reduce SO2 emissions to achieve this standard. In this 

regard, areawide total pollutant load control was introduced in the 1970s. Furthermore, 

in response to the increase in automobile traffic, the Automobile NOx Law31  was 

enacted in the 1990s. In the 2000s this was revised into the Automobile NOx and PM 

Law 32  to strengthen the effectiveness of pollution control measures. Additionally, 

regulations for volatile organic compounds (VOCs) and mercury regulations have been 

introduced to date. These steps taken by Japan are consistent with Stage 1 of the 

scenario (identification of the current situation, analysis of the problem structure, and 

disclosure of environmental information), Stage 2 (formulation of a framework for 

countermeasures and implementation), and Stage  3 (strengthening of the 

effectiveness of pollution control measures). Through this process, as shown in Figure 

3-1, concentrations of SO2 and nitrogen dioxide (NO2) decreased at both ambient air 

and roadside air monitoring stations, with the environmental quality standards being 

achieved at almost all sites nowadays. 

Nevertheless, it should be noted that Japan's progress in air pollution 

countermeasures has been based on reflecting its mistakes, given that the starting 

point for such measures was the occurrence of serious health problems. 

 

Table 3-1 History of Air Pollution Control in Japan 

Period 
Air Pollution Countermeasures 

Main stationary source measures Main mobile source measures 

1960s 

· Enactment of the Smoke and Soot 

Regulation Law (regulation of 

emission concentrations of soot 

and SO2) 

· Special Air Pollution Survey in 

Yokkaichi Area 

· Establishment of air pollution 

monitoring system 

· Enactment of the Basic Law for 

· Vehicle unit regulation of carbon 

monoxide 

 
31 The Law Concerning Special Measures for Total Emission Reduction of Nitrogen Oxides from Automobiles in 
Specified Areas  
32 The Law Concerning Special Measures for Total Emission Reduction of Nitrogen Oxides and Particulate Matter 
from Automobiles in Specified Areas  
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Period 
Air Pollution Countermeasures 

Main stationary source measures Main mobile source measures 

Environmental Pollution Control 

(setting environmental standards 

and clarifying the responsibilities of 

the central and local governments) 

· Enactment of the Air Pollution 

Control Law (K-value regulation for 

SO2 instead of emission 

concentration regulation) 

1970s 

· Revision of the Air Pollution Control 

Law (expanded the regulation area 

to the whole country and expanded 

the regulation target to NOx) 

· Revision of the Air Pollution Control 

Law (no fault compensation for 

damages responsibility system) 

· Revision of the Air Pollution Control 

Law (areawide total pollutant load 

control of SO2) 

· Vehicle unit regulation 

(hydrocarbons, nitrogen 

compounds, lead compounds) 

· Vehicle unit regulation (particulate 

matter) 

· Introduction of Japan's version of 

the Muskie Act (tighter regulation 

of carbon monoxide, 

hydrocarbons, and nitrogen 

compounds) 

1980s 

· Revision of the Air Pollution Control 

Law (areawide total pollutant load 

control of NOx) 

 

1990s 

· Revision of the Air Pollution Control 

Law (Regulation of Hazardous Air 

Pollutants) 

· Enactment of the Law Concerning 

Reporting of Releases of Specific 

Chemical Substances to the 

Environment and Promotion of the 

Improvement of their Management 

(PRTR Law; notification of 

chemical substance emissions to 

the government) 

· Enactment of the Law on Special 

Measures against Dioxins 

(regulation of dioxins emission 

· Enactment of the Automobile 

NOx Law (prohibits renewal of 

vehicle inspections for vehicles 

that do not meet standard 

values). 

· Tightening of vehicle unit 

regulations (short-term 

regulations) 

· Tighter regulations on sulfur 

content of diesel oil 

· Tightening of vehicle unit 

regulations (long-term 

regulations) 
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Period 
Air Pollution Countermeasures 

Main stationary source measures Main mobile source measures 

concentrations) 

2000s 
· Revision of the Air Pollution Control 

Law (VOC regulations) 

· Automobile NOx Law revised to 

Automobile NOx and PM Law 

(prohibits renewal of registration 

of vehicles that do not meet the 

standard values) 

· Regulation of diesel vehicle 

operation in urban Areas by local 

government ordinance 

· Stricter vehicle unit regulations 

(new short-term regulations) 

· Tighter regulations on sulfur 

content of diesel oil 

· Stricter vehicle unit regulations 

(new long-term regulations) 

· Enactment of the Law on 

Regulations for Emissions from 

Non-Road Vehicles (Off-road 

Law) 

2010s 

· Revision of the Air Pollution Control 

Law (penalties for unrecorded or 

false recording of measurement 

results) 

· Revision of the Air Pollution Control 

Law (introduction of mercury 

emission controls) 
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Figure 3-1 Historical Trends in Atmospheric Concentrations of Sulfur Dioxide and 

Nitrogen Dioxide in Japan 

 

The next rationale regarding air pollution control refers to a data collection survey 

conducted by JICA. In 2022, JICA surveyed 31 countries, including those with a track 

record of JICA assistance in the field of environmental management, to determine their 

socioeconomic and air pollution-related status, as well as the state of development of 

air pollution control measures33 . The survey categorized the countries into seven 

groups. Figure 3-2 illustrates this categorization, with the horizontal axis representing 

the level of progress in environmental administration systems, as well as the level of 

social maturity and the degree of industrialization/urbanization. The vertical axis 

represents PM2.5 concentrations (2016) as the status of air pollution. The horizontal 

axis roughly corresponds to GDP per capita (2016). The arrows in the figure indicate 

the likely direction of PM2.5 concentrations for each group in the future under the 

Business as Usual scenario, whether they are likely to increase, remain flat, or 

decrease. 

 
33 JICA, Data collection survey on air quality management sector (March 2022) 
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Figure 3-2 Relationship between the progress of the environmental administration 

system and the level of air pollution 

  

 Table 3-2 shows the classification of the seven groups and their classification into 

the various stages of this development scenario, which is described below. 

 

Table 3-2 Classification by Progress of Environmental Administration System and Air 

Pollution Degree 

Type Characteristics corresponding country Stage in the 

scenario 

Group A Countries with low GDP per capita 

and in the early to mid-term stages 

of establishing an environmental 

administration system, but PM2.5 is 

rising rapidly. 

Nepal, Pakistan, India, 

Bangladesh, 

Afghanistan, Nigeria, 

Egypt 

Stage 1 

Group B Countries with low GDP per capita 

and in the early stages of 

establishing an environmental 

administration system, and they may 

experience a rise of PM2.5 in the 

future. 

Cambodia, Laos, 

Kenya, Sudan, Uganda 

 

Group C Countries where the establishment Vietnam, Mongolia, Stage 2 
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Type Characteristics corresponding country Stage in the 

scenario 

of the environmental administration 

system is in the mid-term stage, with 

the introduction of a framework for 

air quality legislation, but measures 

have just started and PM2.5 is rising. 

Morocco, Algeria 

Group D Countries where the implementation 

of air pollution control measures is 

progressing and the environmental 

administration system is in the 

transition phase to full-scale 

operation, and PM2.5 is on the 

decline. 

Sri Lanka, Moldova, 

Albania, Bosnia and 

Herzegovina, Serbia, 

North Macedonia 

Group E Countries where the establishment 

of environmental administration 

systems is being completed, but 

PM2.5 is rising due to challenges in 

implementing control measures. 

Ecuador, Thailand, Iran 

Group F Countries where the implementation 

of air pollution control measures has 

progressed and the environmental 

administration system is in the 

transition phase to full-scale 

operation, and PM2.5 is high but has 

begun to decline. 

China  

Group G Countries where the implementation 

of air pollution control measures has 

progressed and the environmental 

administration system is shifting 

from the full-scale operation phase 

to the autonomous phase, and PM2.5 

is relatively low. 

Mexico, Chile, 

Argentina, Brazil, 

Malaysia 

Stage 3 

 

Among the target countries, there are differences in socioeconomic status, 

population, and geographical conditions. Nevertheless, this classification shows that 

as the environmental administration system progresses from the formation phase 

(setting environmental standards, establishing environmental monitoring systems, and 
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developing environmental laws and regulations) to the full operation phase (ensuring 

the effectiveness of laws and regulations) to the autonomy phase (achieving 

environmental standards and voluntary efforts by companies), the level of air pollution 

tends to decrease while achieving economic growth. This trend seems to support the 

scenario shifting from Stage 1 (identification of the current situation, analysis of the 

problem structure, and disclosure of environmental information) to Stage 2 (formulation 

of a framework for countermeasures and implementation) and Stage 3 (strengthening 

the effectiveness of environmental pollution control measures). When comparing the 

classification with the stages of the scenario, the countries in Groups A and B in Table 

3-2 fall into Stage 1, with limited air quality monitoring systems and relevant laws and 

regulations. Countries in Group C, D, and E fall into Stage 2, where relevant laws have 

been developed or are in the process of being developed, but there are issues 

regarding the effectiveness of atmospheric environment administration. Countries 

falling into Stage 3 are those in Group G, where air pollution control measures have 

been implemented and efforts are underway to strengthen their effectiveness.34 

Among the target countries, Mexico, which belongs to Group G above, is a country 

that has been working to improve its air quality with the support of JICA, the World 

Bank, and other organizations. Its progress is shown in Table 3-3. 

 

Table 3-3 Progress in Mexico's Air Quality Administration and Japan’s (JICA) 

Cooperation 

 Mexico's Air Quality Administration Japan’s (JICA) Cooperation  

1971 Federal Law on Pollution Control 

 

1982 Federal Environmental Protection 

Law 

 

1987 Metropolitan Air Quality Index 

(IMECA) 

Study on air pollution control plan in the federal 

district  

1988  General Law of Ecological 

Balance and Environmental 

Protection (LGEEPA) 

 

1990 Integrated Program Against Air 

Pollution in the Metropolitan Area 

Study on the air pollution control plan of stationary 

sources in the metropolitan area of the City of 

Mexico 

Mexico City air pollution control project (yen loan) 

1992 Weights and Measures and 

 

 
34 ODA projects in China (Group F) ended in FY2021. Therefore, Group F is removed from the classification of 
stages in the scenario. 
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 Mexico's Air Quality Administration Japan’s (JICA) Cooperation  

Standards Federal Law 

1993 29 states and Federal District 

environmental laws and 

regulations 

National Center for Environmental Research and 

Training Project Pre-Survey 

1996 Start of Environmental regulations  National Center for Environmental Research and 

Training Project (Phase I)  

1997 Metropolitan Air Quality 10-Year 

Program 

National Center for Environmental Research and 

Training Project (Phase II)  

2000 Secretariat of Environment and 

Natural Resources (SEMARNAT) 

National Center for Environmental Research and 

Training Project (Follow-Up) 

2002 National Environmental Program 

 

2003 National Air Quality Monitoring 

Program (PNMA) 

 

2005 Promotion of PNIMA (~2008 & 

2008-2012) 

Cooperation for strengthening of Air Monitoring 

Project 

2011-

2020 

Air Quality Management Plans by 

Each State 

Joint Research Project on Formation Mechanism 

of Ozone, VOCs, and PM2.5 and Proposal of 

Countermeasure Scenario, Mexico (SATREPS) 

  

This history of Mexico's progress can be described chronologically as follows. 

Phase 1: Response to severe air pollution in Mexico City 

Phase 2: Supporting the establishment of the Environmental Research and 

Training Center to improve the institutional arrangement and develop 

human resources, strengthening air quality monitoring 

Phase 3: Promotion of air pollution control measures, extending to local areas 

Phase 4: Responding to widespread and complex contamination (ozone, VOCs, 

PM2.5) 

If we compare the progress with the scenario, Phases 1 and 2 correspond to Stage 

1, Phase 3 to Stage 2, and Phase 4 to Stage 3 (the current phase). Along these steps, 

the air quality in Mexico City has been improving. As shown in Figure 3-3, sulfur dioxide 

(SO2) concentration has been decreasing in the city. 
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Figure 3-3 Sulfur Dioxide Concentration in Mexico City35 

 

2) Water Pollution Control 

In Japan, the development of water pollution control laws began with the enactment 

of the Water Quality Control Law and the Industrial Water Law in 1958, followed by the 

enactment of the Basic Law for Environmental Pollution Control after the experience 

of Itai-itai disease and Minamata disease. The Water Pollution Control Law was 

established in 1970, following discussions during the Diet session called the "Pollution 

Diet”. In the same Diet session, the Sewerage Law was revised to contribute to water 

quality control in public water bodies. In the 1990s, the Basic Environment Law was 

enacted in place of the Basic Law for Environmental Pollution Control (November 

1993), and efforts are being made in accordance with this law. 

The Environmental Quality Standards for Water (1971) set water quality standards 

for freshwater areas (rivers, lakes, and marshes) and marine areas for items related to 

human health and the preservation of the living environment, with the aim of securing 

safe drinking water sources as well as fishery waters. Water quality monitoring has 

been conducted after the establishment of the water quality standards, while the results 

have been published in the White Paper on the Environment and other publications. 

 
35 Compiled from data on the Mexico City Department of Environment website. 
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The causes and countermeasures for polluted water bodies were discussed, and 

regulations under the Water Pollution Control Law became the focus of these 

countermeasures. Subsequently, regulations for nitrogen and phosphorus were 

introduced to address eutrophication in closed water bodies in inner bays and lakes. 

Figure 3-4 illustrates the achievement status of environmental standards. Although still 

only about 50% in lakes and marshes, the overall achievement rate is improving. This 

sequence of water pollution control measures is consistent with Stage 1 of the scenario 

(identification of the current situation, analysis of the problem structure, and disclosure 

of environmental information), Stage 2 (formulation of a framework for 

countermeasures and implementation), and Stage 3 (strengthening the effectiveness 

of environmental pollution control measures). 

Central to these water pollution control measures has been the development of 

wastewater treatment facilities, including sewage systems. Under Japan's Sewerage 

Law, sewage systems contribute to wastewater treatment and internal water control. 

Under the Water Pollution Control Law, they are also receiver of wastewater and are 

regulated in terms of discharging treated water into public water bodies. Therefore, 

they could be said to be guardians for various types of wastewater generated in urban 

areas. In Japan, wastewater treatment is carried out not only by sewage systems in 

urban areas but also by agricultural community drainage systems and “Johkasou” 

(Japanese decentralized wastewater treatment facility). The wastewater treatment 

population penetration rate, which reached 92.9% in FY2022, indicates the population 

covered by “centralized” or “decentralized (on-site)” systems. According to statistics 

since 1965, the wastewater treatment population penetration rate has steadily 

increased, and the number of rivers achieving Environmental Quality Standards has 

also increased. This indicates that the reduction of water pollution load has contributed 

to the improvement of environmental quality. In the case of the Sumida River in Tokyo 

(Figure 3-5), river water quality improved rapidly when the sewerage system coverage 

rate exceeded 50%, indicating that the reduction of water pollution load contributed to 

the improvement of the quality in public water bodies. 

In recent years, the operational infrastructure of wastewater treatment facilities in 

Japan has been strengthened, with the improvement of culvert infrastructure that can 

collect and treat sewage more efficiently. Furthermore, the latest progress includes on-

site wastewater treatment, more energy-efficient facilities in response to climate 

change, and resource recycling to effectively use sewage sludge. These steps are in 

line with the scenario's flow from Stage 1 (identification of the current situation and 

analysis of the problem structure) through Stage 2 (reduction of water pollution load) 

to Stage 3 (development of sustainable wastewater treatment). Moreover, initiatives in 

response to GHG net-zero are also under consideration. 
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Figure 3-4 Sewage treatment rate (sewerage coverage) and achievement of 

environmental standards36 

 

Note: Diffusion rate is the diffusion rate in the Sumida River basin (Itabashi, Kita, and Nerima wards). Water quality 

(BOD) is the annual BOD value (75% value) at the Kodai-bashi point. 

Figure 3-5 Sumida River water quality and sewerage system development37 

 

 
36 Based on data from the Ministry of the Environment 
37 Based on data from the Tokyo Metropolitan Government. 
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(Water Quality Management in Uruguay) 

The Santa Lucia River, the source of water supply for the Uruguayan capital of 

Montevideo, is an example of the progress made in water quality management coupled 

with JICA assistance. As shown in Table 3-4, the National Directorate of Environment 

(DINAMA) of the Ministry of Housing, Use of Land, and Environment has been able to 

conduct continuous environmental monitoring with JICA's cooperation since 2000. 

Subsequently, the "Plan of Action to Protect Environmental Quality in the Santa Lucia 

River Watershed" and the “National Water Plan” were developed in 2013 and 2017, 

respectively. In 2019, the “National Environmental Plan for Sustainable Development” 

was endorsed, mapping out programs and activities towards 2030. In 2020, DINAMA 

was reorganized into a new Ministry of Environment, which is responsible for 

environmental management in general, including air pollution control as well as water 

quality management. In the meantime, the Inter-American Development Bank (IDB) 

has also supported DINAMA in strengthening its environmental management capacity. 

JICA has been working with development partners such as IDB. 

Continuous monitoring of river water and sediment quality by DINAMA, which has 

enhanced its environmental monitoring capacity, led to the detection of high 

concentrations of mercury in the coastal riverbed sediments of the La Plata River 

(downstream of the Santa Lucia River) by 2014. In response, a detailed survey was 

conducted to identify the sources and extent of contamination to decide 

countermeasure policy, with the assistance of JICA experts dispatched to the area. 

Then, based on the survey results and the consensus building of local residents, 

countermeasures were implemented at the expense of the polluters, preventing further 

mercury contamination.38  This series of efforts is consistent with the scenario's flow 

from Stage 1 (identification of the current situation, analysis of the problem structure, 

and disclosure of environmental information) to Stage 2 (formulation of a framework 

for countermeasures and implementation) and Stage 3 (strengthening the 

effectiveness of environmental pollution control measures). 

 

Table 3-4 Progress of Water Quality Control Administration in Uruguay and JICA 

support 

Uruguay's Water Quality Management 

Administration 

Cooperation from Japan (JICA) 

 2003-2006 Capacity Development for Water 

 
38 Yoshida M. (2022) Mercury Bay Decontamination Measures through Industry-Government-Academia-Private 
Sector Collaboration in the Framework of International Cooperation: The Case of Uruguay. Creating Environment 
through Industry-Government-Academia-Private Sector Collaboration, Part 2, Chapter 5 (Executive Committee of 
the Japan Society for Environmental Studies, ed.) 
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Uruguay's Water Quality Management 

Administration 

Cooperation from Japan (JICA) 

Quality Management in 

Montevideo and its Metropolitan 

Area (Development Studies 

Program) 

 2008-2011 Pollution Control and Management 

of Water Quality in Santa Lucia 

River Basin (Technical 

Assistance) 

2013 Development of the " Plan of Action to 

protect Environmental Quality in the 

Santa Lucia River Watershed 

 

 2015-2017 Support for mercury monitoring and 

environmental measures in the La 

Plata River coastal area (Expert 

Dispatch) 

2017 Approval of the "National Water Plan"  

2018 Revised the "Plan of Action to protect 

Environmental Quality in the Santa Lucia 

River Watershed" 

 

2019 Approval of the National Environmental 

Plan for Sustainable Development 

 

2020 Establishment of a new Ministry of 

Environment 

2021-2023 Water Quality Management 

(Integrated Assessment of River 

Basins in the South American 

Region) (Third Country Training) 

 

(Efforts in Halong Bay, Vietnam) 

Halong Bay in Quang Ninh Province, Vietnam, is a tourist destination registered as 

a UNESCO World Natural Heritage site, with a landscape consisting of numerous small 

islands and strange rocks. The province is one of the leading coal-producing areas in 

Vietnam as well as an important transportation hub. This characteristic has led to the 

development of various industries, expanding the urban area and tourist businesses. 

As a result, the deterioration of water quality in the waters became apparent. The 

International Union for Conservation of Nature (IUCN), an organization of government 

agencies and non-profit organizations, pointed this out, and therefore the World 

Heritage Committee regularly monitors the water quality of Halong Bay. 
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JICA has a history of supporting environmental management in Halong Bay. In 1998 

–1999, the "Study on Environmental Management for Halong Bay" was conducted as 

a development study with the goals of: 1) absolute protection of the World Natural 

Heritage; 2) environmental protection for sustainable economic growth; 3) 

establishment of enforcement capacity of environmental management. As the outputs 

of the study, projects and programs were proposed, including sanitation, measures for 

mining, measures for tourism, environmental monitoring and institutional development.  

In 2010–2013, the "Project for Environmental Protection in Halong Bay" was 

implemented as a technical cooperation project aimed at strengthening the 

implementation capacity of natural resources and environmental management for 

sustainable tourism in the Halong area. To accomplish the objective, the project 

conducted the following activities: 1) improvement of institutional arrangement; 2) 

monitoring and inspection; 3) land use management; 4) sustainable tourism; and 5) 

environmental education and public relations. In the activity (2), for example, the 

capacity for monitoring and inspections was developed, leading to the improvement of 

environmental monitoring.  

With regard to sewage, Halong City has five wastewater treatment plants in 

operation, including those developed with the World Bank support. Through the "Three 

Cities Sanitation Project" (1999–2009), the World Bank developed the Bai Chay 

Sewage Treatment Plant and the Hong Gai Sewage Treatment Plant in Halong City. 

However, the sewerage system penetration rate of the city remained at 22.5% in 2017. 

JICA, following the E/S39 for survey and design, signed a yen loan agreement with 

Vietnam for the "Halong City Drainage and Wastewater Treatment Project" in 

November 2020. In the project, the construction of two new wastewater treatment 

plants (19,000m3 /day and 9,300m3 /day), installation of sewerage pipelines (48.2km) 

and consulting service are in progress to reduce water pollution load flowing into 

Halong Bay. The project also supports the expansion (17,500m3 /day) of the Hong Gai 

Treatment Plant established by the World Bank. In parallel with these projects, the 

"Technical Assistance Project for Enabling Capacity of Sewage Works" (2016–2019) 

and the "Grassroot Project for Protection of Water Environment at Halong Bay and Cat 

Ba Island Using Biwa Lake Model" (2020–2022) were implemented to improve the 

management capacity of the coastal waters of Halong Bay. 

Looking at the status of water quality since the launch of the “Project for 

Environmental Protection in Halong Bay" in 2010, indicators such as dissolved oxygen 

and transparency have remained almost flat despite the development of the coastal 

area. The population increased 1.4 times from 2009 to 300,000 in 10 years, and the 

 
39 Engineering Service (E/S) Loan 
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number of tourists increased from 1.6 million in 2010 to 4.3 million40 in 2019. Given 

these facts, the achievement of JICA’s cooperation seems to be notable. On the other 

hand, continuous efforts to reduce water pollution load is required to conserve the 

water quality in the bay, where various factors such as pollution by organic matter and 

eutrophication are involved. 

 

(Initiatives in coastal cities in the state of São Paulo, Brazil) 

In the Baixada Santista region (9 cities), located between the metropolitan area of 

São Paulo in Brazil and the Atlantic Ocean, rapid population growth of the city led to 

water pollution, while the sewerage system penetration rate was low in the 1990s. 

Wastewater was discharged into the Atlantic coast and rivers without treatment, 

resulting in the deterioration of the living environment and marine pollution, which 

adversely affected the coastal areas. In response, JICA (then JBIC), with the State of 

São Paulo and the Basic Sanitation Company of the State of São Paulo (SABESP) as 

the implementing agency, launched a yen loan project titled the "Sanitation 

Improvement Project for Baixada Santista Metropolitan Region" in 2004 to improve 

and expand the sewage system. JICA also conducted a Technical Assistance Project 

titled the "Environmental Monitoring Project for Baixada Santista Metropolitan Region" 

to improve the monitoring system of public water areas. 

 The implementing agency, SABESP, has been working on the "Clean Wave 

Program" to improve water and sanitation in the coastal areas as a top priority since 

2007. The above yen loan project was implemented as part of the first stage of this 

program (Figure 3-6). The sewerage system penetration rate (in terms of treatment 

capacity) in the nine coastal cities was 53% in 2004 but reached 71% in 2018 with 

Japan's assistance. The government plans to promote individual connections to the 

sewerage system in addition to the renewal and expansion of the treatment and 

pipeline facilities. Improving the connection rate is one of the issues in the country. The 

analysis of the water quality in 2020 indicates that environmental standards (BOD and 

phosphorus) had been achieved in the majority of rivers and water bodies. 

 
40 Halong Bay Tourism Statistics 2023: Latest Data (visithalongbay.com) 

https://www.visithalongbay.com/news-updates/halong-bay-tourism-statistics--latest-data.html
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Figure 3-6 History of SABESP and Sewerage System Penetration Rate41 

 

 

4. Guiding Principles for Implementation 
 

 

In this cluster, the development scenario should be shared with partner countries, 

and then activities should be designed and developed in response to the stage of 

development in each country. It should be noted that it may take several years or longer 

for improvements in environmental quality to appear as numerical results, depending 

on the type of pollutant. Especially in developing countries, the amount of pollutant 

emissions tends to increase with economic development. Furthermore, since 

improving environmental quality requires sustained efforts across a wide range of 

sectors beyond the scope of environmental management departments, it is challenging 

for JICA projects alone to accomplish this goal. Therefore, in addition to their own 

efforts by partner countries, aiming for collective impact through cooperation with other 

development agencies and international organizations is critical. 

With these points in mind, principles for cooperation with partner countries and 

initiatives for maximizing development impact are described as follows. 

 

4.1 Principles for Cooperation with Partner Countries 

(1) Direction for cooperation corresponding to the stage of development 

In this cluster, as indicated in the standard scenario, Stage 1 involves identifying the 

current situation, analyzing the problem structure, and disclosing environmental 

information; Stage 2 entails formulating and implementing pollution control measures; 

 
41 “Estudo Preparatorio para Projetos de Melhoria Sanitaria e Ambiental na Baixada Santista, Sao Paulo, Brasil 
[Suporte tecnico para financiamento]: relatorio final” (March 2022) 

＊1 SABESP generally defines 100% as a state with a establishing rate of 98% or more and a connection rate of 95% or more.

Established
(the State Law 
No.119 in 
1973)
(29th June  
1973)

Completion 
of the 
project for 
waterworks
fluoridation 
in the 
metropolitan 
area of Sao 
Paulo

Started the 
project for 
improvement 
of water
quality in 
Tiete River 
(Ongoing)

Listed on 
the Sao 
Paulo Stock 
Exchange 
(BOVESPA)

Establishing 
rate of 
sewerage
system
reached
70 %

Connection 
rate of water 
supply 
achieved 
almost 

100 % ＊

Listed on the 
B3(BM&F 
Bovespa, new
Stock,
Commodities & 
Futures Exchange 
in Brazil) and 
New York Stock 
Exchange

Started "Clean 
Wave" program

Business 
expansion by 
enabling sales 
activities outside 
the state and the 
country

Establishing
rate of 
sewerage 
system 
reached 
80 %
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system 
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90 %
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and Stage 3 focuses on strengthening the effectiveness of pollution control measures, 

preventing environmental pollution in advance, and promoting environmental 

sustainability across society. Corresponding to these development stages, the 

approach and specific inputs for JICA projects are outlined in Tables 4-1 and 4-2, 

respectively, regarding "environmental quality management" and "development and 

operation of wastewater treatment facilities."  

The approach and specific inputs at each stage should be based on the 

environmental quality situation of each country/city, meteorological conditions and 

topography, pollution sources and their impacts, the actual situation and capacity of 

the central and local governments, and the level of awareness and participation of 

citizens and private companies. Additionally, utilizing big data and digital transformation 

(DX) technology can facilitate activities in each Stage more rapidly. Considering these 

new technologies, it would be worthwhile to advance the two Stages simultaneously. 

 

【A step-by-step approach to environmental quality management】 

In environmental quality management, it is crucial to recognize the process of: 1) 

compiling and publishing scientific findings in Stage 1; 2) proceeding to policy 

formulation and implementation based on those findings in Stage 2; and 3) identifying 

and resolving bottlenecks in pollution control in Stage 2 before advancing to Stage 3. 

JICA provides assistance with this in mind. 

It is necessary to strengthen individual, institutional, and social level capacities in the 

target countries at each stage. Accordingly, technical cooperation to support human 

resource development, technology dissemination, and institutional arrangements 

should be provided. In Stage 1, grant assistance should be provided to develop 

equipment for accurate and continuous environmental monitoring. This assistance 

should be combined with support for human resource development for accurate 

monitoring and data analysis, leading to more effective capacity building. In Stages 2 

and Stage 3, financial assistance (grant aid and loan) should be provided for the 

installation of pollution control facilities necessary for the implementation of measures 

based on scientific findings. Particularly in those Stages, it would be effective to 

encourage the establishment of a framework for environmental management and the 

implementation of environmental regulations and pollution control measures through 

the Development Policy Loan (DPL) as well as to address broader and more complex 

environmental pollution. 

 

Table 4-1 Step-by-step approach and specific inputs for environmental quality 

management 
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Development Stage Approach Specific Inputs 

■ Technical support, etc.   □ Financial aid 

Stage 1 

Identification of the 

current situation, 

analysis of the 

problem structure, 

and disclosure of 

environmental 

information 

‧ Improve scientific 

knowledge and 

analytical skills 

‧ Provide 

information to 

businesses and 

citizens 

 

■ Establish an environmental management 

organization or identify issues in capacity 

development 

■ Improve pollutant monitoring and analysis 

capabilities 

■ Conduct pollution source inspections, prepare 

and update pollutant inventories, and disclose 

pollutant information  

■Introduce and practice methods for environmental 

impact and risk assessment  

■ Study waterborne infectious diseases and health 

hazards attributable to air pollution 

□ Provide equipment for environmental monitoring 

Stage 2 

Examination and 

implementation of 

pollution control 

measures 

 

‧ Formulate and 

implement 

measures based 

on scientific 

evidence 

‧ Disclose 

information and 

raise public 

awareness 

■ Improve the capacity to review and formulate 

measures for reducing pollution load according to 

pollution sources (support the establishment of 

environmental standards, regulations, and master 

plans) 

■ Support the development of policies, legal 

systems, and standards based on scientific 

scenarios 

□ Install pollution control equipment 

■ Improve the capacity to disclose information and 

raise public awareness 

Stage 3 

Strengthening the 

effectiveness of 

pollution control 

measures, 

prevention of 

environmental 

pollution in 

advance, and 

promotion of 

environmental 

‧ Strengthen control 

and monitoring of 

emissions and 

effluents 

‧ Implement wide-

area and 

transboundary 

coordination 

mechanisms 

 

■□ Develop cross-sectoral planning and monitoring 

systems 

■ Reflect changes in national policies and legal 

systems 

□ Install pollution control equipment 

■□Support the development and introduction of 

alternative technologies to control the generation of 

pollutants: (including private sector investment 

finance) 

■ Support the introduction of investment in 

environmental measures (including DPL) 
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Development Stage Approach Specific Inputs 

■ Technical support, etc.   □ Financial aid 

sustainability 

across society (to 

achieve 

environmental 

quality standards 

etc.). 

 

■ Implement integrated water quality management 

and support the development of necessary laws 

and institutions 

 

 

【A step-by-step approach for the development and operation of wastewater treatment 

facilities】 

In planning a wastewater treatment facility, the project considers the size and 

demographics of the target municipality, the local water environment and geographical 

conditions, pollution conditions, water quality standards to be achieved, the capacity 

of the operating entity, and economic efficiency among other factors. Then, JICA 

supports the development of a wastewater treatment facility (centralized or 

decentralized), which meets local needs. This support will include the introduction of 

technologies and the development of operational capacity for the facility’s operators. 

Formulating a master plan (M/P) for urban environmental improvement, including 

wastewater treatment, is effective from a medium- to long-term perspective. Under the 

plan, sector loans, DPL and technical cooperation should be provided to promote 

efforts for comprehensive urban environmental improvement and to enhance 

collaboration with other organizations to achieve a "clean city". 

In particular, the development of sewerage systems (including urban-scale 

centralized treatment and rainwater drainage) requires a sustainable management 

system and financial base in addition to long-term and large-scale investment. Hence, 

technical cooperation should be conducted to develop operational and maintenance 

capacity as well as to establish institutional arrangements, including fee collection 

systems from dischargers. Japan's experience and technologies should be utilized for 

this purpose. 

For cities requiring urgent action but having a weak financial base, comprehensive 

support measures, including grant aid, should be considered to address environmental 

pollution risks promptly. On the other hand, financial assistance in cooperation with 

other organizations will be an option for cities where a certain amount of revenue can 

be expected from the collection system. The financial assistance will also support 
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projects requiring large-scale facility construction or expected to cover multiple cities. 

 

Table 4-2 Step-by-step Approach and Specific Inputs for Wastewater Treatment Facility 

Development and Operation 

Development 

Stage 

Approach Specific Inputs 

■ Technical support, etc. □ Financial aid 

Stage 1 

Identification of the 

current situation 

and analysis of the 

problem structure 

‧ Improve scientific 

knowledge and 

management skills 

■ Strengthen the management capacity of 

wastewater treatment entities and develop 

human resources 

■ Assess the operational status of existing 

facilities 

■ Research the status of access to 

wastewater treatment 

■□ Improve existing facilities 

Stage 2 

Reduction of water 

pollution load 

‧ Appropriately select 

decentralized and/or 

centralized wastewater 

treatment (sewerage) 

■ Improve the ability to study treatment 

methods and treatment areas, and formulate 

facility development plans through the 

formulation of wastewater treatment master 

plan, etc. 

■ Research the status of access to 

wastewater treatment and sanitation facilities 

□ Construct wastewater and sludge treatment 

facilities (including private sector investment 

finance) 

Stage 3 

Development of 

sustainable 

wastewater 

treatment 

‧ Improve the capacity to 

develop and operate 

treatment facilities 

‧ Secure and strengthen 

the financial base 

‧ Diversify finance 

■Strengthen the management system 

necessary to implement measures (manage 

facility operations, clarify income and 

expenditure plans, strengthen the financial 

base by securing public funds, etc.) 

■Strengthen the operation and maintenance 

capabilities of wastewater treatment facilities 

■ Consolidate the financial base through the 

collection of fees and promotion of investment 

□ Construct wastewater treatment facilities 

(including advanced treatment) (including 

private sector investment finance) 

■□ Respond to energy saving and 
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Development 

Stage 

Approach Specific Inputs 

■ Technical support, etc. □ Financial aid 

greenhouse gas reduction in facilities 

(including private sector investment finance) 

 

In addition to the above technical and financial cooperation, the following schemes 

will be effectively utilized throughout all phases from Stage 1 to Stage 3 in managing 

environmental quality and in developing and operating wastewater treatment facilities. 

 

【Knowledge Co-Creation Program】 

The JICA Knowledge Co-Creation Programs (KCCPs) provide lectures by Japanese 

experts and practitioners from national and local governments, institutions and others 

involved in environmental management, as well as exercises and site visits. These 

programs effectively transfer Japanese experience and knowledge, creating 

synergistic effects through mutual learning among participants. Inviting individuals 

involved in ongoing projects (technical cooperation, financial cooperation) to 

participate in KCCPs can contribute to efficient and effective capacity building. 

Conversely, country-specific training could be effective in conducting tailor-made 

programs to address each country's specific issues. 

 

【JICA Partnership Program】 

The JICA Partnership Program supports and cooperates with the implementation of 

projects formulated by Japanese NGOs, local governments, and universities to utilize 

their accumulated knowledge and experience. 

In the management of environmental quality and the development and operation of 

wastewater treatment facilities, the improvement and maturation of civil society 

awareness are of great importance. The JICA Partnership Program can directly 

engage with citizens in developing countries. JICA presents the issues faced by 

developing countries plainly to Japanese human resources and promotes the 

implementation of projects that directly address local issues, actively collaborating with 

its technical and financial cooperation projects. 

 

【JICA Volunteer Program (Clean City Promotion Team)】 

Japan Overseas Cooperation Volunteers contribute to the development of partner 

countries. The volunteers who support the aims of the JICA Clean City Initiative ("Clean 

City Promotion Team") will contribute to strengthening the capacity at the field level 

and raising awareness among citizens, cooperating with on-going projects. 
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【Partnership with the Private Sector】 

JICA aims to solving problems in developing countries by utilizing the excellent 

products and technologies of Japanese private companies in environmental quality 

management and the development and operation of wastewater treatment facilities. 

By implementing projects with private companies and start-ups in partner countries 

that are not directly targeted for assistance in technical cooperation, JICA is committed 

to foster compliance companies and contribute to the overseas business development 

of Japanese companies. 

 

(2) Key targeted countries and cities at each stage 

Based on the direction above, Table 4-3 shows the main target countries42 at each 

stage of environmental quality management. In brief, low-income countries where 

environmental pollution is a concern, but the environmental administration system is 

not yet in place are classified as Stage 1. Countries where the environmental 

administration system is in place but not yet effective are classified as Stage 2. 

Countries where the environmental administration system is in place and 

comprehensive and complex issues are being addressed are classified as Stage 3. 

 

Table 4-3 Key targeted countries by stage for environmental quality management 

Development Stage Main Targeted Countries  

Air Pollution Water Pollution 

Stage 1  

Identification of the current 

situation, analysis of the 

problem structure, and 

disclosure of environmental 

information 

Cambodia, Bangladesh Laos, Myanmar43, Cambodia 

Stage 2 

Examination and 

implementation of pollution 

control measures 

Thailand, Mongolia, 

Kosovo 

Indonesia, Philippines, 

Vietnam, India, Bangladesh, 

Pakistan, Mongolia 
 

 
42 The main target countries are those that are currently implementing (or preparing to implement) cooperation in 
JICA or have a track record of implementation. In addition to the countries listed in Tables 4-3 and 4-4, there are 
other countries that may be considered for expansion of cooperation in the future. 
43 Regarding Myanmar, the response is in line with the Japanese government's policy, considering the current 
situation. 
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Development Stage Main Targeted Countries  

Air Pollution Water Pollution 

Stage 3 

Strengthening the 

effectiveness of pollution 

control measures, prevention 

of environmental pollution in 

advance, and green the whole 

society (to achieve 

environmental quality 

standards, etc.) 

Iran, Mexico Thailand, Malaysia, Uruguay 
 

 

Table 4-4 shows key targeted countries in the development and operation of 

wastewater treatment facilities. 

 

Table 4-4 Key targeted countries by stage for the development and operation of 

wastewater treatment facilities 

Development stage  Main targeted countries  

Stage 1  

Identification of the current 

situation and analysis of the 

problem structure 

Laos, Nepal 

Stage 2 

Reduction of water pollution 

load 

Indonesia, Cambodia, Fiji, Bangladesh, 

Mongolia 

Stage 3 

Development of sustainable 

wastewater treatment  

Vietnam, Philippines, Brazil, Costa Rica 

 

(3) Cross-cutting guidelines 

1) Improvement of environmental management based on scientific knowledge 

To achieve sound environmental quality, developing and implement environmental 

management measures tailored to the social, economic, and technological conditions 

of each country is essential. This includes setting environmental quality standards and 
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reviewing existing standards based on scientific knowledge, identifying and analyzing 

pollution conditions, and controlling pollutant emissions and effluents. Prevention of 

future pollution is also crucial alongside measures to address current environmental 

pollution. 

Environmental quality management requires rapid assessment of pollution intensity, 

extent, and spread. JICA supports the continual enhancement of air and water quality 

monitoring, measurement at emission and effluent sources, and data processing and 

reporting systems. With an understanding of the current situation, JICA assists in 

analyzing pollution reduction measures (e.g. analyzing pollution structure, evaluating 

environmental impact, and developing an emission inventory) using this data. 

Furthermore, JICA contributes to raising public awareness by disclosing information, 

making the contamination situation visible. 

 

2) Capacity building and networking of domestic and international human resources 

To formulate and implement environmental management policies in partner 

countries, JICA is committed to building the capacity development for both 

organizations and their staff members responsible for environmental policies through 

training and other means. The "JICA Development Studies Program”, in particular, 

invites long-term trainees from central governments and major cities in partner 

countries, targeting future leaders in the environmental field. This program leverages 

Japan’s experiences and help participants build networks with Japanese counterparts. 

Furthermore, advanced knowledge is required in modeling and simulating pollution 

mechanisms, analyzing trace pollutants, and promoting behavior change among 

companies and citizens to improve environmental quality. Therefore, JICA is committed 

to building the capacity development of researchers in partner countries, enabling them 

to acquire advanced knowledge and actively participate in the international brain 

circulation. 

Additionally, JICA implements the Knowledge Co-Creation Programs focusing on air 

and water environmental conservation and management of wastewater treatment 

facilities in Japan and other third countries. These programs provide participants with 

an opportunity to objectively assess issues in their countries in comparison to others, 

and to learn from case studies and initiatives in Japan and other host countries. The 

outcomes of these programs contribute to the formation and sustainability of technical 

cooperation projects. 

 

3) Application of Japanese experience and technologies 

Japan has a proven track record of improving environmental quality while achieving 

economic growth. Leveraging Japan's experience, technologies, and institutions, 
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partner countries can introduce high quality environmental infrastructure to reduce 

environmental pollution and improve public health. The Japanese central government 

has accumulated knowledge on forming frameworks for improving environmental 

quality, while local governments possess on-the-ground experience. JICA invites 

representatives from these entities to participate in training and technical cooperation 

programs. 

In technical and financial cooperation, Japanese products, technologies, and good 

practices will be actively utilized. To achieve this, JICA collaborates with business 

entities and citizens through public-private partnership projects, private sector 

investment finance, civil participation projects, and grant aid with local governments. 

Through these efforts, JICA contributes to the dissemination of Japanese products and 

technologies, as well as promote inter-city cooperation and the human resource 

development of local governments in Japan. 

 

4) Improvement of the environmental management capacity of the whole society 

To improve environmental quality, the efforts of the environmental management 

departments, along with the cooperation of other ministries, including a financial 

ministry, and the understanding and support of citizens and businesses, are essential. 

Therefore, collaboration with these stakeholders, including information sharing, should 

be encouraged. Furthermore, voluntary efforts by many and unspecified emitters are 

critical, in addition to the regulation of identified emission sources. JICA promote 

environmental awareness among the public and companies to enhance their 

understanding of the importance of environmental management and the investment of 

public funds. This will be achieved through the disclosure of environmental monitoring 

data and the accumulation and utilization of scientific findings by universities and other 

research institutions. Moreover, JICA promotes collaboration with and among various 

stakeholders to change people’s behavior, develop environmentally friendly industries, 

and generate innovation through a combination of regulations and incentives. 

Through these consensus-building processes, JICA aims for comprehensive 

capacity development that improves environmental governance across the whole 

society. 

 

5) Co-benefits with climate change measures 

The international community, including developing countries, is working to address 

climate change under the Paris Agreement. To prevent the devastating impacts of 



43 

climate change, significant global emission reductions are needed. 44  Developing 

countries face the challenge of curbing greenhouse gas emissions while achieving 

economic growth. JICA is promoting a co-benefit approach that addresses both 

development issues and climate change simultaneously. In this cluster, achieving co-

benefits from climate change measures and environmental pollution control measures, 

as well as to maximize synergies and minimize trade-offs with other SDGs, is important. 

Specifically, since most air pollutants are emitted from the combustion of fossil fuels, 

reducing fossil fuel use (e.g., thorough renewable energy and electric vehicles) will 

improve air quality, contributing to healthy lifestyles (SDG 3) and safe cities (SDG 11). 

These co-benefit measures are cost-effective and are likely to attract the cooperation 

of citizens and businesses in addressing serious environmental pollution. Regarding 

water quality conservation, energy-saving wastewater treatment facilities and the use 

of sewage sludge as fuel will also contribute to climate mitigation. 

 

6) Application of Innovation and Digital Transformation (DX) 

 When developing countries tackle environmental pollution in earnest, the use of the 

latest technologies, including digital ones, can enable a leapfrog45 development. In 

this cluster, it will be important to utilize digital transformation and other innovative 

technologies for environmental quality monitoring, data sharing and dissemination, and 

the management of treatment facilities. Examples include environmental monitoring 

using drones, water quality monitoring with affordable IoT sensors, the development 

and sharing of apps that provide real-time information on environmental conditions, 

and environmental surveys using remote sensing technology. These technologies play 

an essential role due to their cost-effectiveness and ease of use. 

 

 7) Gender equality and women's empowerment 

Gender-oriented efforts in environmental management will ensure the human rights 

of people of all genders and enhance development effectiveness. Fully utilizing the 

potential of women as users and managers of environmental resources will lead to 

more sustainable development. To this end, JICA promotes gender equality and 

women's empowerment in the enforcement of environmental regulations and pollution 

control measures, based on the "Reference Material for Gender Mainstreaming in the 

Environmental Management Sector" (January 2023). These efforts will ensure that 

 
44 At the 26th Conference of the Parties (COP26) to the United Nations Framework Convention on Climate 
Change (UNFCCC) in 2021, the goal of limiting the temperature increase from pre-industrial levels to 1.5°C was 
confirmed, and to achieve this goal, global CO2 emissions must be reduced by approximately 45% from 2010 
levels by 2030. 

45 Leap-frog development refers to a development style similar to frogging, in which a company makes a rapid 
leap from the status quo by utilizing cutting-edge technology at once. 
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projects reflect gender needs in policies and plans, consider gender perspectives when 

introducing new technologies, and address issues such as limited access to sanitation 

facilities. 

 

4.2 Initiatives for Maximizing Development Impacts 

(1) Promoting the JICA Clean Cities Initiative 

Under the JICA Clean City Initiative (JCCI), JICA will strengthen environmental 

management cooperation with partners inside and outside Japan, thereby enhancing 

development impacts. The JCCI will serve as a platform to address not only 

environmental pollution but also waste and climate change. This will be achieved by 

sharing JICA's efforts and assets and promoting information dissemination from related 

organizations. 

 

(2) Accumulation, sharing and dissemination of knowledge 

JICA has established a cross-organizational working group called the “Knowledge 

Management Network (KMN)” to accumulate and share knowledge. JICA will compile 

and analyze its experiences in environmental management and hold study sessions 

with external experts. The accumulated knowledge will be disseminated through 

lectures in Japan and abroad, universities, academic journals, and other media. 

 

(3) Mutual complementarity with the Waste Management and Sound Material-

Cycle Society Cluster 

The JICA Clean Cities Initiative, one of the global agendas, comprises this cluster 

and the "Improvement of Waste Management and Promotion of Sound Material-Cycle 

Society" cluster. Open burning of waste emits dioxins and other air pollutants. 

Inadequate waste disposal in landfills can release hazardous substances into water 

systems. Additionally, plastic waste discharged into the ocean has become an 

international issue, affecting ecosystems as microplastics. Therefore, improper waste 

disposal leads to environmental pollution. Improving waste management and creating 

a sound material-cycle society will enhance environmental quality. For this reason, 

JICA promotes the JICA Clean City Initiative by pairing the implementing strategies of 

the two clusters to complement each other. 

 

(4) Collaboration with development partners and international partnerships 

JICA's development partners include national development assistance agencies, UN 

agencies, and multilateral development banks such as the World Bank and the Asian 

Development Bank. In implementing this cluster strategy, JICA works with these 
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partners to complement each other's projects, aiming for effective support and a 

collective impact to improve environmental quality. 

International partnerships promoted by the Japanese government to improve 

environmental quality include the Japan Platform for the Redesign: Sustainable 

Infrastructure (JPRSI) 46 , the Acid Deposition Monitoring Network in East Asia 

(EANET)47 , the Water Environment Partnership in Asia (WEPA)48 , and the Asian 

Wastewater Management Partnership (AWaP)49. In February 2023, the Ministry of the 

Environment of Japan and JICA jointly launched the Clean Cities Partnership Program 

(C2P2) to accelerate urban decarbonization through collaboration among diverse 

stakeholders. The Ministry of the Environment is also promoting the City-to-City 

Partnership Program where cities in developing countries and Japan work together to 

achieve a decarbonized society. Additionally, this cluster is relevant to the Citywide 

Inclusive Sanitation (CWIS)50 coalition led by the World Bank and the Climate and 

Clean Air Coalition to Reduce Short-Lived Climate Pollutants (CCAC)51 , for which the 

United Nations Environment Programme (UNEP) serves as the secretariat. 

These international partnerships and initiatives will serve as platforms to disseminate 

and develop activities in this cluster and share knowledge and experiences. 

 

(5) Collaboration with other global agendas and cluster strategies  

Several global agendas are closely related to improving environmental quality, 

alongside the co-benefit of climate change measures described in the previous chapter. 

Therefore, environmental management should be integrated into their planning to 

mainstream environmental quality considerations and conservation efforts across 

sectors. 

1) Urban and Regional Development 

Urban and regional development are closely related to the improvement of 

environmental quality. For example, eliminating traffic congestion and properly 

separating industrial and residential areas through urban planning can improve air 

quality. Thus, including environmental considerations from the initial stages of city 

planning is crucial to achieve sustainable urban development. 

 

 
46 Japan Platform for Redesign: Sustainable Infrastructure (JPRSI): https://jprsi.go.jp/en 
47The Acid Deposition Monitoring Network in East Asia (EANET): https://www.eanet.asia/ 
48 Water Environment Partnership in Asia (WEPA): https://wepa-db.net/ 
49 Asia Wastewater Management Partnership (AWaP): 
https://www.mlit.go.jp/mizukokudo/sewerage/mizukokudo_sewerage_tk_000618.html 
50Citywide Inclusive Sanitation (CWIS): https://www.worldbank.org/en/topic/sanitation/brief/citywide-inclusive-
sanitation 
51 Climate and Clean Air Coalition to Reduce Short-Lived Climate Pollutants (CCAC): 
https://www.ccacoalition.org/ 
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2) Sustainable water resources management and water supply 

Preserving water environment significantly enhances water quality and improves 

access to safe water and sanitation. Additionally, the need for wastewater treatment 

generally increases as the population served by water supply facilities expand. 

Therefore, cooperation in water quality conservation and wastewater treatment should 

be developed based on the conditions and achievements in the target countries of both 

clusters, "Practical Integrated Water Resources Management to Resolve Water-

related Issues in the Regions" and "Supporting the Growth of Water Utilities," aiming 

for integrated water management. 

 

3) Public health and medicine 

Improving environmental quality can contribute to preventing the spread of 

waterborne and infectious diseases, as well as controlling health risks such as 

respiratory diseases caused by hazardous substances. JICA aims to enhance both 

health and environmental awareness among citizens through educational activities in 

cooperation with public health and medical institutions.  

 

4) Conservation of the natural environment 

The Global Assessment Report on Biodiversity and Ecosystem Services (May 2019) 

compiled by the Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Service (IPBES) 52  identifies environmental pollution (chemicals and 

pesticides in wastewater, marine plastics, etc.) as one of five direct drivers of change 

in the nature with the largest global impact. The Kunming-Montreal Global Biodiversity 

Framework, adopted at the 15th Conference of the Parties to the Convention on 

Biological Diversity (December 2022), serves as a global biodiversity goal for 2020 and 

beyond. This framework includes Nature-based Solutions53. An example of Nature-

based Solutions 54  to avert water pollution is the prevention of soil erosion and 

sedimentation in rivers through reforestation of catchment areas, as well as the 

removal of pollutants from urban areas and agriculture through the rehabilitation and 

conservation of wetlands.  

Based on these recent trends, JICA aims to mitigate the risk of pollution to the 

ecosystem by improving environmental quality and harnessing natural environmental 

resources. This will contribute to the comprehensive conservation of natural 

environmental resources, working closely with activities that protect ecosystems and 

build resilience to change. 

 
52 https://www.ipbes.net/global-assessment 
53 Efforts to solve social issues by utilizing the functions of healthy natural ecosystems 
54 UNEP, 2016, A Snapshot of the World's Water Quality: Towards a global assessment 
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5. Goals, Targets and Indicators 
  

5.1 Cluster Goals and Indicators 

 

The cluster aims to benefit 20 countries55  and 200 million people with improved 

environmental quality in cities by the end of FY2030. The specific visions, indirect and 

direct targets, are listed below. 

The cluster will align with the JICA Clean Cities Initiative (JCCI), which aims to 

benefit 500 million individuals in 50 countries with clean cities. 

 

(1) Vision and Final Outcome 

JICA aims to achieve sound environmental quality in urban areas of partner 

countries through appropriate environmental regulations and pollution control 

measures, i.e., to achieve environmental quality standards. 

 

(2) Intermediate Targets and Outcomes 

Interim targets and outcomes are established as follows. Achieving these targets 

and outcomes will ensure the cluster’s contribution to the goal of clean cities. 

 Obtaining each indicator and data may be challenging in developing countries and 

definitions of these may not be clear. Therefore, they are organized as shown in the 

monitoring table in Appendix 3. Additionally, indicators related to the SDGs and their 

targets are considered as supplementary indicators, to be achieved jointly with other 

partners. 

(Environmental Quality Management) 

○ JICA aims to shift 10 or more partner countries or cities to the higher of the three 

stages or improve their representative environmental quality figures by the end 

of FY2030. 

Indicators: 

 Status of implementation and publication of periodic monitoring of environmental 

quality (Stage 1 → Stage 2) 

 Enforcement of regulations for environmental management (Stage 2 → Stage 3) 

 
55 Projects implemented at the city level will also be counted as country counts. 
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 Typical items of environmental quality56 

Supplementary Indicators: 

 Annual mean levels of fine particulate matter (e.g. PM2.5) in cities (SDG Indicator 

11.6.2) 

 Proportion of bodies of water with good ambient water quality (SDG Indicator 

6.3.2) 

 

(Development and operation of wastewater treatment facilities) 

○ JICA aims to shift 10 or more partner countries or cities to the higher of the three 

stages or improve their wastewater treatment rates by the end of FY2030. 

Indicators: 

Number of cities that have identified the current status of wastewater treatment 

and formulated plans for facility development and water quality improvement (Stage 

1 → Stage 2) 

 Improvement in wastewater treatment rate57 

Supplementary Indicators: 

 Proportion of domestic and industrial wastewater flows that are safely treated 

(SDG Indicator 6.3.1) 

 

(3) Immediate Targets and Outcomes 

(Environmental Quality Management) 

○ JICA aims to have air quality or water quality monitoring facilities developed and 

maintained in at least 5 countries or cities by the end of FY2030. 

Indicator: Number of countries and cities with environmental monitoring facilities. 

○ JICA aims to have laws and regulations on environmental management of air or 

water quality established in at least 5 countries or cities by the end of FY2030. 

Indicator: 

 Number of countries and cities that have established laws, plans, or guidelines 

related to environmental management. 

○ JICA aims to develop more than 7,000 human resources in environmental 

management by the end of FY203058. 

Indicators: 

 Number of staff who have acquired monitoring skills or engaged in developing laws 

 
56 Specific environmental quality items are listed in Appendix 3, but may be set flexibly, considering the situation 
in each country/city. 
57 In this section, "sewage disposal rate" is defined as "population (or number of houses) connected to sewage/ 
total population (or total number of houses) in the subject area", considering the circumstances of each country 
and city. See Appendix 3, footnote iii). 
58 Number of environmental management administrators trained (10,000)" in Indicator 4-4 of the 5th Mid-term 
Target 
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and regulations. 

 Number of participants in seminars (If possible, disaggregated by gender). 

 

(Development and operation of wastewater treatment facilities) 

○ JICA aims to have Comprehensive Master Plans (M/Ps) for wastewater 

treatment developed or reviewed in at least 10 cities by the end of FY2030. 

Indicator: 

 Number of cities that have developed or reviewed M/Ps for wastewater 

management. 

○ JICA aims to have Management capacity of wastewater treatment facilities 

improved in more than 15 cities by the end of FY2030. 

Indicator: 

 Number of cities with improved wastewater treatment facility management capacity. 

○ JICA aims to develop more than 3,000 human resources for proper management 

of wastewater treatment facilities by the end of FY2030. 

Indicators: 

Number of staff who have acquired skills in the development, operation and 

maintenance of wastewater treatment systems (including staff of related 

administrations and in-service personnel) 

Number of participants in seminars (If possible, disaggregated by gender) 

○ JICA aims to have the financial basis for wastewater treatment facility operations 

expanded in more than 20 cities. 

Indicator: 

 Number of cities with expanded financial basis for wastewater treatment facility 

operations 

 

5.2 Monitoring Framework 

The monitoring and evaluation system will shift from individual project-based 

monitoring to cluster-based monitoring. Therefore, annual targets (input and output 

levels) will be clarified at the cluster level to ensure that the targets described in Section 

5.1 are achieved over the medium- to long-term time frame.  

Additionally, changes in the situation of each partner city will be monitored on a 

regular basis, including JICA cooperation and measurement of the degree of change 

through collective approaches. The monitoring table is attached as Appendix 3. 
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Annex 1: Scenarios of development issues  

汚水処理M/Pの策定

Understanding of  the effects of
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Greening society as a whole

Strengthening pollution control
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Deterioration of 

Environmental Quality due 

to Increase of Pollutants

Impacts on human and 

ecosystem

※Notes：Outcomes with 

black frame are subject 

to target management

①

Intermidiate Outcome (1) Final Outcome

Realization of Sound 

Environmetal Quality

③① ③

Understnding of the current 

status, analysis of problem 

structure, and publicizing 

environmental law

Improvement in scientific 

findings and capacity of 

analysis

①
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Consideration and implementation of 

pollution control

Consideration and implementation 

of measures based on scientific 

evdence

②

E
n

v
iro

n
m

e
n

ta
l M

a
n

a
g
e
m

e
n

t  a
n

d
 C

o
u

n
te

rm
e
a
s
u

re

Revitalization of 

Economic and Social 

Activity

Concentrated Population 

to Urban Areas

Factors of Increases in Pollutants

Lifestyle Enhancement

(ex. increases of 

automobile utilization)

Increase of 

Transboundary Pollution

Neither Environmental 

Regulation nor Pollution 

Control

Non-understanding of 

the state of the 

environment

Lack of human resources 

who implement 

environmental 

regulation and pollution 

control

Non-development of 

systems and institusions 

to implement 

environmental 

regulation and pollution 

control

Understanding of the state of 

the  Environment

Quantification and 

visualization of 

environmental quality status

Improvement of indicators 

of environmental quality

②

Responding to wide-area and complex 
environmental pollution

Greening society as a whole

Addressing Local
Environmental Pollution

Implementation of environmental 

pollution control measures

Reduction of environmental loads

Improvement of indicator of 

environmental quality

Intermidiate Outcome (2)

Strengthening effectiveness of 

pollution control

Strengthening emission control 

and monitoring

Coordination mechanism for 

wide-area and transboudary 

pollusion

③

Establishment of environmental 

management framework and 

ensuring system of implementation 

Consideration of water quality 

management of the entire 

watershed

Development of cross-sectorial 

plans

③

③ ③

Prevention of environmental

pollution in advance

Raising awareness of companies 

and citizens for environmental 

management

Implementation of pollution 

control based on high-grade 

monitoring

Colloaboration and coordination 

with other counties regarding 

transboundary pollution

Achievment of  

environmental 

standards

Enforcement of environmental 

regulation

Enforcement of environmental 

regulation such as setting 

emission standards

Developing framework of 

environmental management and 

securing system of 

implementation 

Development of laws and 

plans for environmental 

management

Development of systems for 

environmental management

②

Consideration of additional 

measures through reviewing 

status of pollution 

Raising awareness of 

companies and citizens for 

environmental management

Implementation of pollution 

control

Implemntation of pollution 

control in accordance with 

environmental regulation

②
②

②

Implementation of environmental 

monitoring

Conduction of environmental 

monitoring

Improvement of capacity of 

environmental monitoring

Development of human 

resources necessary to 

monitoring

Installation of devices and 

equipment necessary to 

monitoring

①

Analysis of environmental 

pollution structure

Development of human 

resources to analyze data

①

①

Visualization of environmental 

pollution

Publicizing data on environment

measurement

①

Identification of sources of 

environmenal pollution and 

emergent measures 

Identification of location and 

intensity of environmental 

pollution sources

Implementation of emergent 

pollution control measures

③

Strengthening effectiveness of 

pollution control

Sharing knowledge on 

development and operation of 

facilities

Reinforcement and expansion of 

facility development

③

Sharing experience of facility 

development/operation and 
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Sharing experience of facility 

development and operation 

Identification of issuses  on 

facility development and 

operation 

③

Consideration of measures to 
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Revision of target areas for 

sewage treatment

Preparation for 

implementation of M/P

Development of systems and 

financial basis for facility 

development and operation

Presentation of future visions 

of improved urban sanitation

Development of inclusive M/P 

of sewage treatment

Presentation of construction 

plans of new facilities

②

Operation of sewage treatment 

facility

Appropriate operation of new 

facilities

Development of sewage 

treatment facility

Development of new facilities 

for improvement of sanitation

②

③

②

③

Developing framework for measures 

and implemeting enhanced 

countermeasures

Development of M/P (Master Plan)

②

Development and operation of 

sewage treatment facility

Reinforcemnt and expansion of 

facility development

Implementation of measures to 

improve facilities, including 

capacity building and introduction 

of appropriate treatment 

technologies

Expansion of target areas for 

sewage treatment

Progress of considering

improvement and development of 

sewage treatment facilities in other 

areas

②

Intermidiate Outcome (2) Final Outcome

Non-installation of 

environmental pollution 

facilities, or non-

functioning of the 

existing facilities

Understanding of operational 

status of the existing facilities

Appropriate operation of the 

existing facilities
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m
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n
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n

, e
tc.

S
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s

Management of 
Environmental 

Quality

Development and 
Oepartion of Sewage 

Treatment Facilities

Reflecting citizen's discussion 

on the sewage control in the 

operation systems

Improvement of urban sanitation

Creation of favorable 

urban environment

Consideration of additional 

measures through reviewing 

status of pollution 

③

Efforts by Environmental 

Administrative Agencies

Efforts by Emmitters 

(Companies  and Citizens)

S
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t

Revitalization of Economic 

and Social Activity

Concentratioin of 

Populaion in Urban Areas

Factors in Urban Sanitation Deterioration

Lifestyle Enhancement

(ex. increase of domestic 

wastewater)

Non-implementation of 

Sewage Treatment

No facility for sewage 

treatment

No progress in 

accesibility to exsisting 

facility

Non-functioning of 

exsisting facility

Initiatives by 

Agencies in charge of 

Sewage Treatment 

Facilities 

Initiatives by Users of 

the Facilites 

(Companies and 

Citizens as 

Discharger)

①

Identification of issues on 

sewage treatment

Understanding of operation 

status of the existing 

sewage treatment facility

Understanding of acces and 

iservice status of the 

existing sewage treatment 

facility

①

Capacity enhancement on 

sewage treatment

Capacy enhancement of 

management in sewage 

treatment utility 

Development of human 

resources for designing and 

operation management of 

sewage treatment

Appropriate operation of the 

exsiting facilities

②

Understanding of the current 

status and analysis of problem 

structre

Improvement in scientific 

findings and management 

capacity

①

②

Connection to sewage treament 

facility

Progress of connection from 

discharge sources to the 

facilities

Extpansion of financial bassis

③

Charges for sewage disposal are 

properly borne

Extpansion of financial basis 

through fee collection and 

investment promotion

Reduction of Water Pollution 
Load 

Development of Projects for Sustainable 
Sewage Treatment 

Provision of information to 

companies and citizens

Information disclosure and raising 

public awareness

Initiatives in other developmental organizations,  etc.



52 

Annex 2: Conceptual Diagram of Cluster Strategy 
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Annex 3: Monitoring Table 

Indicators for Performance Assessment] Status and indicators to be achieved by the cluster (*qualitative and quantitative status to be 

achieved during the mid-term target period and the Global Agenda period). 

Outcome 

Targets and 

Indicators 

(1) Final 

 Achieve sound environmental quality in urban areas of developing countries through appropriate environmental regulations and 

pollution control measures, i.e., to achieve environmental standards. 

(2) Intermediate 

 With respect to the cluster's goal of clean cities, the following performance targets and indicators will be established. 

 

(Environmental Quality Management) 

 By the end of FY2030, 10 or more developing countries or cities will shift to the higher of the three tiers or improve their 

representative environmental quality values. 

Indicators: 

 Status of implementation and publication of periodic monitoring of environmental quality (Phase I → Phase II) 

 Enforcement of regulations for environmental management (Phase II → Phase III) 

 Typical items of environmental quality 

Supplementary Indicators: 

 Annual mean levels of fine particulate matter (PM2.5) in cities (SDG Indicator 11.6.2) 

 Percentage of bodies of water with good ambient water quality (SDG Indicator 6.3.2) 

 

(Development and operation of wastewater treatment facilities) 

 By the end of FY2030, 10 or more developing countries or cities will shift to the higher of the three tiers or improve their 

wastewater treatment rates. 

Indicators: 
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 Number of cities that have identified the current status of wastewater treatment and formulated plans for facility development 

and water quality improvement (Phase 1 → Phase 2) 

 Improvement in wastewater treatment rate 

Supplementary Indicators: 

 Proportion of domestic and industrial wastewater that are safely treated (SDG Indicator 6.3.1) 

(3) Direct 

 

(Environmental Quality Management) 

 Air quality or water quality monitoring facilities will be developed and maintained in at least 5 countries or cities by the end of 

FY2030. 

Indicator: Number of countries and cities with environmental monitoring facilities. 

 

 Laws and regulations on environmental control of air or water quality are established in at least 5 countries or cities by the end 

of FY2030. 

Indicator: Number of countries and cities that have established laws, plans, or guidelines related to environmental management. 

 

 More than 7,000 personnel related to environmental management will be trained by the end of FY2030. 

Indicators:  

Number of staff who have acquired monitoring skills or engaged in developing laws and regulations. 

Number of participants in seminars (If possible, disaggregated by gender). 
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(Development and operation of wastewater treatment facilities) 

 Comprehensive Master Plans (M/Ps) for wastewater treatment will be developed or reviewed in at least 10 cities by the end of 

FY2030. 

Indicators: Number of cities that have developed or reviewed M/Ps for wastewater management 

 

 Management capacity of wastewater treatment facilities will be improved in more than 15 cities by the end of FY2030. 

Indicators: Number of cities with improved wastewater treatment facility management capacity. 

 

  

 More than 3,000 personnel will be trained for proper management of wastewater treatment facilities by the end of FY2030. 

Indicators:  

Number of staff who have acquired skills in the development, operation and management of wastewater treatment systems 

(including staff of related administration and in-service personnel) 

Number of participants in seminars (If possible, disaggregated by gender) 

 

 By the end of FY2030, the financial basis for wastewater treatment facility operations will be expanded in more than 20 cities. 

Indicator: Number of cities with expanded financial basis for wastewater treatment facility operations. 
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Indicators for monitoring scenario outcome to achieve the above goals 

(4) Intermediate outcomes of the scenario (e.g., state of 

development stage) 

Stage 1 

- Adverse effects of 

deteriorating 

environmental quality on 

the lives of citizens, 

industrial and economic 

activities, and ecosystems. 

- Understanding the 

causes of environmental 

quality deterioration. 

Stage 2 

Partial improvement in 

environmental quality due 

to reduction and control of 

some environmental 

pollutants. 

Stage 3 

- Improved environmental 

quality through reduction 

and control of 

environmental pollutants. 

- Environmental 

sustainability is promoted 

across society  

  

(5) 

Intermediate 

Outcome 

Monitoring 

Indicators 

environmental 

quality 

Status of 

implementation and 

publication of periodic 

monitoring of 

environmental quality 

 

Regular monitoring of 

environmental quality is 

conducted, and the results 

published 

same as on the left 

Enforcement of 

regulations for 

environmental 

management 

  

Approximately 80% or 

more of the specified 

pollution sources are 

following laws and 

regulations. 

Examples of typical 

environmental quality 

Carbon monoxide (CO), 

sulfur dioxide (SO2) 

Nitrogen dioxide (NO2 ) Fine particulate matter 

(PM2.5) 
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items (air quality) Environmental standard 

items 

Examples of typical 

environmental quality 

items (water quality) 

heavy metals BOD (river) COD (lakes, marshes, sea 

areas) 

Environmental standard 

items 

Annual average level of 

particulate matter in 

urban areas (µg/m3)i 

35< 15-35 ≦15 

Percentage of water 

bodies with good water 

quality (%)ii 

≦20 20 to 50 50≦ 

Maintenance 

and operation 

of wastewater 

treatment 

facilities 

Assess wastewater 

treatment status and 

infrastructure 

development needs 

Depending on the 

research organization in 

charge 

The current situation is 

understood 

Efficient facility 

development methods for 

reducing water pollution 

load will be studied. 

Reduction in water 

pollution load appears as 

maintenance progresses. 

Wastewater treatment 

rate (%)iii 

(city-intensive, on-site each) 

5＜ 5 to 10 10≦ 

Percentage of domestic ≦20 20 to 50 50≦ 
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and industrial 

wastewater safely 

treated in each country 

(%)iv 

 

[Step 1. [Phase two. [Step three. 

(6) Direct outcome 

of scenario 

· Improving environmental monitoring 

capabilities 

· Making environmental status more visible 

· Establishing laws, regulations, and 

systems related to environmental 

management 

· Developing and reviewing a 

comprehensive plan for wastewater 

treatment  

· Developing and operating wastewater 

treatment facilities 
 

‧ Improving ability of government 

organizations to manage widespread 

and complex environmental pollution 

‧ Increasing social governance over 

environmental quality 

(7) Direct outcome 

monitoring 

indicators 

‧ Installation of environmental monitoring 

equipment 

‧ Number of staff who have acquired basic 

environmental monitoring skills 

‧ Status of laws, regulations, plans 

related to environmental 

management 

‧ Status of environmental management 

institutions 

‧ Number of staff who have acquired 

applied environmental monitoring 

skills 

‧ Number of cities that have initiated 

efficient wastewater management 

‧ Status of laws, regulations, and plans 

related to wide-area and complex 

environmental pollution 

‧ Number of staff who have acquired 

advanced environmental monitoring 

skills 

‧ Number of seminars and other events 

held for local governments and the 

general public 

‧ Number of cities with improved 
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measures 

‧ Number of implementing agencies 

and staff involved in the development 

and operation of wastewater 

treatment facilities 
 

wastewater treatment plant 

management capacity 

‧ Number of cities that have expanded 

the financial base of their wastewater 

treatment facilities 
 

(8) Solution (Input 

→ Output) 

Improving scientific knowledge and 

analytical skills  

· Planning and implementing measures 

based on scientific evidence 

· Developing and operating 

environmental pollution control 

facilities  

‧ Strengthening emission control and 

monitoring  

‧ Developing Wide-area and cross-

border coordination mechanisms 

‧ Expanding environmental pollution 

control facilities  

 

 
i Based on WHO global air quality guidelines (2021) recommendations 
ii Based on data from the United Nations Department of Economic and Social Affairs' SDG Indicators Database 
iii Sewage treatment maintenance rate (%) Intensive 
 Sewerage systems, which are broadly defined domestically and internationally, are categorized into diversion systems, combined systems, and interceptor systems based on 
the degree to which their culvert infrastructure and urban drainage systems are enhanced. 

Population connected to sewage (or number of houses)/Total population in sewerage service area (or total number of houses)... a) 

(Sewage treatment facility capacity / planned sewage volume per capita) / total population in the area ・・・ b) 

 However, for interceptor-type and incomplete diversion and combined sewer improvement projects, sewage treatment and maintenance rates based on a population-matched 
treatment capacity basis are often used. 
 Although the former definition is considered ideal for achieving water quality standards at the discharge destination due to the certainty of sewage collection, the latter 
definition is often used in developing countries due to the enormous amount of pipeline infrastructure required. 
[Sewage treatment maintenance rate (%) on-site and decentralized 
 In Japan, "combined septic tanks" are commonly used for on-site and decentralized sewage treatment (including commercial facilities and communities). However, septic 
tanks in developing countries are still in the diffusion stage. 
iv In addition to access to basic toilets under SDG Goal 6.2, Goal 6.3 targets achieving a state of maintenance in which sewage is safely treated. In developing countries, 
individual on-site facilities may be defined in terms of population density and natural purification capacity to ensure that no harm is done. Therefore, the percentage of domestic 
wastewater achieved by each country's definition and level of technology to achieve the SDGs will be used as an indicator. 
For industrial wastewater, it shall be based on the number of businesses that strictly adhere to the discharge standards established in each country or the percentage controlled 
by similar statistics. 


