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SDG 2 - FOOD SECURITY IN THE CONTEXT OF KERALA, INDIA

Dr. Kamakshy V', John Joseph Puthenkalam?

Abstract

Sustainable Development Goal 2 (Zero Hunger) adopted by UN in 2015 aims to ‘eliminate hunger and
guarantee universal access to safe, nutritious, and sufficient food’. Although some progress has been made,
global advancements are uneven due to factors like conflict, climate fluctuations, and rising food costs that
affect access to healthy diets. India has seen improvements through extensive food distribution and nutrition
initiatives; however, challenges related to child nutrition and insufficient dietary diversity persist. Kerala,
situated at the southern end of India, showcases a distinctive approach marked by strong social governance
and active women’s collectives that have positively impacted food security outcomes. Nonetheless, while
Kerala has made significant strides in health and education, ongoing food security issues remain, primarily
due to its heavy dependence on imported essential food products.

This article analyzes the functions of Kudumbashree—the state’s initiative aimed at alleviating poverty
and empowering women—and Community Kitchens as approaches to improving food security in alignment
with SDG 2. The role of Kudumbashree includes promoting women-led agricultural projects, offering
catering services, and distributing food during emergencies, while Community Kitchens serve nutritious,
affordable meals to at-risk populations. Together, these programs illustrate how community-driven efforts
can improve food accessibility, support small-scale farmers, and strengthen resilience within the food

system.
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SDG 2 - FOOD SECURITY IN THE CONTEXT OF KERALA, INDIA

Introduction

Sustainable Development Goals (SDGs 2015-2030) are a continuity from Millennium Development Goals
(MDGs 2000-2015). In MDGs, within the Goal 1, to reduce poverty, hunger issue was analyzed. During
2000-2015, we realized it is not enough to handle hunger as a mere target, but it is important to tackle the
issue of hunger in a broader perspective and in SDGs, Goal 2 Zero Hunger has been introduced. This article
is the result of research in the global and Indian context as well as initiatives undertaken by state and civil
society movements. The paper was presented at a workshop on SDG Day at Sophia University.

Food security is a multidimensional concept encompassing the availability, accessibility and utilization
of food.! The United Nations defines food security as a condition in which “all people, at all times, have
physical, social, and economic access to sufficient, safe, and nutritious food” The food security is analysed
through four interlinked pillars-availability (adequate supply from production, stocks and trade), access
(economic and physical ability to obtain food), utilization (nutritional quality, food safety and health), and
stability (reliability on these dimensions over time).® Food insecurity arises when one or more of these pillars
are compromised, as seen during conflicts, climate change and economic crises. Recognizing this, United
Nations adopted Sustainable Development Goal 2 otherwise known as Zero Hunger which commits the
global community to end hunger, achieve food security and improved nutrition, and promote sustainable
agriculture by 2030.* As per UN SDG Report 2025, global hunger and food insecurity have declined in recent
years, but the progress has been uneven.” Conflict, climate extremes, price inflation continue to drive new
challenges in the matter of hunger and malnutrition particularly in areas already vulnerable to economic
crisis. The Food Insecurity Experience Scale (FIES) is the internationally recommended instrument for
measuring population-level moderate or severe food security.® Its target includes doubling agricultural
productivity, ensuring food for the poor and vulnerable, maintaining genetic diversity of seed and livestock

and correcting trade distortion in agricultural market.

Objective of the study

The objective of this article is to critically examine the pathways and challenges of achieving food security in
alignment with Sustainable Development Goal 2 with a particular focus on Kerala context. This study aims
to examine how trends in global and national food security reveal ongoing barriers to affordable, nutritious
diets, and how localized approaches may provide creative solutions. It investigates Kudumbashree, Kerala’s
comprehensive women’s empowerment and poverty reduction mission, along with the Community Kitchen
(Janakeeya Hotels) initiative, as examples that combine social protection, women’s economic opportunities,
and nutrition-sensitive service delivery. By accessing these programmes through the four interlinked

pillars of food security- availability, access, utilization and stability” - the article aims to demonstrate how



community-driven can advance SDG 2 targets while simultaneously promoting women’s empowerment

and resilient local food systems.

Hypotheses of the study

« Kudumbhasree’s integration of women-led enterprises into food production and distribution significantly
enhances local food availability and access across Kerala.

« Community Kitchens improve dietary access for the vulnerable groups but face financial sustainability
challenges due to rising input costs and subsidy constraints.

« Linking food security initiatives with women’s empowerment generates synergistic benefits across SDG 2
(Zero Hunger) and SDG 5 (Gender Equality)

o Kerala’s localized, community-driven food security models offers more nutrition sensitive and resilient

approach compared to national, cereal centric frameworks.

Food Security in Indian context

In India, food security ensures that ‘all people, at all times, have access to sufficient, safe, and nutritious food to
meet dietary needs and preferences’.* India’s food security landscape is shaped by steady long run gains in food
availability specially concentrated deficits in diet quality and child nutrition. Though the Indian Constitution
doesn’t directly mention the right of food, but the Supreme Court has interpreted the Article 21 to right to live
with dignity which necessities food and other basic needs in the life.” This legal interpretation, combined with
Article 47 of the Constitution (Directive Principles of State Policy), mandates the State to enhance nutritional
standards, providing the constitutional foundation for food security in India.” The National Food Security
Act (NFSA) of 2013 enshrines access to subsidized food grains as a legal right, covering about 75% of rural
and 50% of urban populations. It rests on three pillars: availability, accessibility, and utilization—meaning not
just production, but also affordable access and nutritional use of food matter' The Government of India has
various nutrition related policies and is implementing through various programmes. The National Nutrition
Mission which aims to reduce the malnutrition in the country, monitors the growth of children, check the
quality of food given for children particularly at Anganwadis, a government run rural child mother care
centre.”? Various initiatives, such as the E-NAM or ‘National Agriculture Market’, serve as an online trading
platform for agricultural products in India, encouraging sustainable food production methods and facilitating
the effective operation of the food commodity markets.”*

The Public Distributive System (PDS) developed during the First Five Year Plan (1951-56) as a scarcity
management instrument and gradually expanded to distribute staples like rice, wheat, millets etc. at
subsidize rates throughout the country." It operates under the joint venture of both the central and state
governments, with central government is the key factor for procurement of food and state governments
handling distribution within their jurisdiction. While these measures have reduced the extreme hunger and

improved calorie access, but they have not themselves resolve diet diversity or child malnutrition.



A major shift occurred when NITI Aayog (National Institution for Transforming India) was established
in January 2015, replacing the 65-year-old Planning Commission with an emphasis on bottom-up approach.”
The key objective of the NITI Aayog is to foster cooperative federalism through structured support initiatives.
Sustainable Development Goals (SDG) are one of the objectives undertaken by NITI Aayog. It monitors
progress at national and state level through various tools such as SDG India Index, the North Eastern Index,

Progress Review and establishing a robust framework including all 17 goals.

Major Schemes

NITI Aayog promotes SDG 2 through schemes like National Food Security Act (NESA), POSHAN Abhiyan
and Mid-day meals programme. Responding to the need for nutrition sensitive programming, the Government
of India launched the POSHAN Abhiyan as a part of National Food Security Act scheme in 2018 to accelerate
reductions in malnutrition and diet diversity through careful monitoring and community engagement.'®
POSHAN aims to strengthen the delivery of nutrition services (Midday meal Schemes, Integrated Child
Development Services) and to create Jan Andolan (people’s movement) for nutrition movement.” However,
state level outcomes vary considerably. National Surveys shows that the southern states like Kerala, Tamil Nadu
and Karnataka have lower stunting and undernutrition rates and stronger service delivery performance than
any northern or eastern states of India where undernutrition remains higher. These intranational disparities
underscore that national entitlements (PDS/NFSA) plus nutrition missions (POSHAN) must be complemented
by robust local governance, women’s empowerment and state policies to close the nutritional gap.”® According
to the 2024 Global Hunger Index, India is categorized as having a ‘serious’ level of hunger, with a score of 27.3,
which is determined by factors such as ‘child stunting, child wasting, undernourishment, and child mortality’."”
In order to improve the diet quality, diverse staples, affordable proteins, micronutrients must integrate women’s
collectives and local procurement for better result. Technologies like Aadhaar authentication, GPS tracking of

grain movements, and digital monitoring have enhanced transparency for all these activities.

Various themes conducted under POSHAN Abhiyan (as per 2025 Government records)®

Addressing Obesity

I 'ien Streaming
I |nfant & Young Child. .

Vocal for Local
Convergent Action an...
Early Childhood Care. ..

Courtesy: https://poshanabhiyaan.gov.in/



Kerala’s agricultural profile and food production trends

Kerala, situated in the southern tip of India has a unique agro-ecological aspect and its history of land
reforms in the 1970s created a landscape dominated by smallholder farms. While the state excels in
plantation crops such as rubber, coconut, and spices, its production of food staples like rice, pulses, and
vegetables has declined steadily.” Between 1980 and 2020, the area under rice cultivation dropped from
8.8 lakh hectares to less than 2 lakh hectares. The decline has been driven by increased urbanization,
the conversion of rice paddies, and low profitability. As a result, Kerala sources over 70% of its cereal
and vegetable needs through imports from neighboring states such as Tamil Nadu, Andhra Pradesh, and
Karnataka.? This heavy dependence on outside food systems makes Kerala more susceptible to disruptions
in supply chains and fluctuations in prices. One of the advantages of Kerala’s food security is its Public
Distribution System (PDS), which is a product of progressive governance and active public engagement. The
PDS in Kerala encompasses nearly the entire population through a universal approach, providing subsidized
access to rice, wheat, sugar, kerosene, and pulses..” The system facilitates access to affordable nutritious
food for low-income households, thereby helping to alleviate hunger and undernourishment. In Kerala, the
Public Distribution System, with its vast network of ration outlets and cooperative societies, acts not only as
a means of welfare distribution but also as a tool for promoting social justice and development. By utilizing
technology, fostering community involvement, and ensuring transparent governance, Kerala’s PDS model

exemplifies how state-supported initiatives can effectively aid disadvantaged populations.*

The contribution of Kerala towards achieving SDG 2.

Kerala has been acknowledged for its high literacy rates, relatively low fertility, and good health outcomes,
which have been achieved through local governance, public service initiatives, and the involvement of women
in development. These foundational strengths enable Kerala to actively pursue Sustainable Development Goal
2 (Zero Hunger), and the state is recognized both nationally and internationally for its extensive food security
efforts and agricultural programs. According to the NITI Aayog India Index 2023-24, Kerala secured the
top rank for Zero Hunger (SDG 2), achieving an impressive score of 84 points.” The state has reached this
status through programs such as Kudumbashree and Community Kitchens (Janakeeya Hotels), technology-
driven agricultural practices, and mid-day meal initiatives. The collective farming groups established by
Kudumbashree have empowered women and fostered food self-sufficiency at the community level. Similarly,
school and community gardens foster food awareness among children and promote local food biodiversity.
During the COVID-19 lockdowns, community kitchens set up by local governments, NGOs, and women’s
self-help groups played a vital role in distributing cooked food and groceries to vulnerable populations—

demonstrating Kerala’s social capital in crisis resilience.*



Year wise performance of Kerala in the field of SD2 as per NITI Aayog report?

No Kerala’s position in SDG 2 Time frame Source of Report
1 | First position with a score of 84 2023-24 SDG India Index
2 | Front Runner with a score between 65-99 2020-21 SDG India Index
3 | First position with a score of 80 2018-19 SDG India Index

Case Study- Kudumbashree and its functions

Kerala’s renowned social development model coexists with food dependence on other Indian states for
staples and perishables. Against this backdrop, Kudumbashree, a pioneering programme, played a major
role to reduce poverty and enhancing the livelihoods of its beneficiaries. Kudumbashree, an innovative
programme for the upliftment of women through various policies was implemented by the State Poverty
Eradication Mission (SPEM) of the Government of Kerala in 1998.2 It was designed as a community-based
poverty eradication initiative linked with the state’s decentralized planning framework under the 73rd and
74th Constitutional Amendments.?” The word Kudumbashree is derived from the Malayalam word which
means ‘prosperity of the family’ symbolizing the programmes holistic approach to social and economic
development through women’s collective effort. The mission was inaugurated by former Prime Minister
Atal Bihari Vajpayee and was expanded across Kerala in three phases between 2000 and 2002.% In 2011,
the Government of India’s Ministry of Rural Development acknowledged Kudumbashree as the State Rural
Livelihood Mission (SRLM) within the National Rural Livelihood Mission (NRLM) structure.” During
the budding stages, Kudumbashree focused on laying the groundwork for the community-led poverty
eradication through self-help groups. These programmes included collective farming, micro enterprises
and decentralised planning. Through these programmes, Kudumbashree guarantees local food availability
including plans related to food security. Early successes included the New Akshaya canteen, founded in 2000

by a group of 12 women, which provided regular employment and served the community.

Kudumbashree and Food Security

The power of Kudumbashree is rooted in its unique three-level organizational framework, comprising a
network of impoverished women from both urban and rural areas of Kerala. At the grassroots level, there
are ‘Neighborhood Groups or Ayalkootams’ (NHG), followed by ‘Area Development Societies (ADP)’ at
the intermediate level, and ‘Community Development Societies (CDS)’ at the level of local governance.*
Kudumbashree mission took initiatives to extend the coverage of Neighborhood Groups (NHG) which are
the foundational groups across the State in campaign mode through the local government institutions. The
NHGs typically comprise 10 to 20 women from the economically weaker section. Their primary functions
include thrift collection, microcredit and community discussion.* The Area Development Societies
(ADS) served as intermediaries between grassroot groups and higher-level structures. The Community

Development Societies (CDS) are registered bodies with elected representatives enabling them to engage



directly with the local government and external bodies. One of the key features of Kudumbashree is that,
unlike other schemes which focus on subsidies, this mission concentrates on womens’ empowerment through
enterprise. Kudumbashree primarily focused on laying the groundwork for the community-led poverty
eradication through self-help groups. These programmes included collective farming, micro enterprises
and decentralised planning. Through these programmes, Kudumbashree guarantees local food availability
including plans related to food security. During the decade 2011-2020, the mission’s microfinance platform
built substantial thrift in food security matters, while sectoral programmes expanded into agriculture
(collective farming, mechanisation support), microenterprises, value addition, and producer companies.**
The key aspects during this period included emphasis on organic farming and nutrition awareness
programme. During the devastating 2018 Kerala floods, Kudumbashree demonstrated its pivotal role in
food security by organising community kitchens and distributing food to the people in need. From 2020 to
2025 Kudumbashree adopted new technologies and launched large scale initiatives to ensure food security
for all. The mission began by integrating technology into its agricultural practices, training women in smart
farming techniques and the use of drones. In 2024, it launched the “Fresh Bites” project to help entrepreneurs
in the food sector. The mission also launched the “Agri Nutri Garden” project in 2021, encouraging families

to grow nutritious vegetables and fruits in their own homes.*

Mechanisms adopted by Kudumbashree

One of the mechanisms adopted by Kudumbashree in attaining food security was the introduction of
collective farming in the fallow lands of Wayanad, Palghat and Kuttanad regions. ** The vegetable cultivation
in homesteads and leased lands accounts for nearly 30% of Kerala’s requirement during the peak season
contributes to dietary diversity which is the key dimension for the food security. As per the Local Self
Government Department latest report released in April 2025, Kudumbashree is cultivating 20,647 hectares
ofland in Kerala.” Other initiatives included agricultural training to the needy one, technological adoption
like the usage of drone, and the campaigns like ‘onakanni’ for vegetable cultivation and ‘nirapolima’ for
flower cultivation during festival season like Onam. Kudumbashree has also addressed the nutritional
dimension of food security by setting up over 200 Nutrimix units across Kerala.* Since 2015, the Food
Health Water and Sanitation for Women and Children (FNHW) project, implemented by Kudumbashree,
has ensured food and health awareness at the grassroots level for women and children.” It was launched
in Attapaddy and later expanded to the other parts of Kerala. Together, these initiatives address the
consumption and access pathway of food security. One of Kudumbashree’s most innovative contributions
to food security is its role in distributing food through fairs, weekly markets, and retail outlets. Weekly
fairs and markets were organised for local produce including agricultural products, handicrafts, food items
under the banner of Kudumbashree. A website known as nattuchanta.com provides information about these
weekly markets*’Kerala’s innovative model not only transformed the lives of local women in Kerala but also
gained an international reputation. The High Level Panel Experts on food security and nutrition of the UN

Committee on World Food Security highlighted Kudumbashree in its 2018 report on Multi-Stakeholder



Partnerships as a pioneering example of a state-supported, community-driven initiative that advances
both food security and poverty reduction.” In the UN Food System Summit of 2021, Kudumbashree was
cited as an exemplary case of women-led transformation in food production, processing and distribution.*
Expanding into digital markets and e-commerce platforms can help Kudumbashree women overcome the
limitations of local fairs and physical outlets. Online marketing of vegetables, snacks, spices, and ready-
to-eat products would enable scaling to national and global markets. Digital literacy programmes for
women members would further enhance their entrepreneurial capabilities. A wide range of Kudumbashree
products is now available on digital platforms such as Open Network for Digital Commerce (ONDC),
Pocketmart, Swiggy* Strategies for youth engagement—such as agri-startups, innovation hubs, and skill
training programmes—could revitalise the mission and ensure intergenerational continuity. K-TAP
(Kudumbashree Mission Technology) 2025 signifies a new era for Kerala’s agricultural ecosystem, where
inclusive technology meets grassroots innovation.** K-TAP 2025 marks Kerala’s largest technology push for
women-led agriculture: deploying hundreds of innovations, empowering over 400,000 women farmers, and

laying foundations for sustainable, branded, and export-ready agro-products.

Community Kitchen and Food Security

The Community Kitchen or Janakeeya Hotel (peoples’ hotel) initiative was launched by the Government
of Kerala in March 2020 under the banner of Local Self Government and Kudumbashree Mission as
an emergency response to the COVID 19 lockdown.*” These kitchens operate as a bridge between food
producers (JLGs and local farmers) and consumers, thereby shortening food supply chains and minimising
intermediaries’ exploitation. In the COVID 19 pandemic period 2020-21, Kudumbashree in collaboration
with Local Self Governments, ran over 1250 kitchens across the state serving millions of meals to migrant
workers, vulnerable groups and daily wage labourers.* These community kitchens provide low cost cooked
food to those without cooking facilities and less income directly aligning to SDG 2 Target 2.1 ensuring access
to safe, nutritious and sufficient food for all.” Many Community Kitchens are located in rural panchayats
and municipal wards bridging the access gap. The Janakeeya Hostel was launched in 2019 under the Kochi
Corporation as a part of hunger free city initiative. The main aim of the project was to ensure that no one
goes hungry within the city limit and to provide affordable, hygienic cooked food to the deserving group.
During the COVID 19 lockdown, the corporation expanded the scheme using Disaster Management funds
with CSR fund.” Now these Kitchens are integrated with Supplyco for rice procurement. About 60% of
vegetables and a portion of pulses are procured from Kudumbashree women farmers which supports SDG
2.3 increasing smallholder incomes and reducing transport emissions. From emergency kitchens it developed
into food service micro enterprise including Kudumbashree Café and catering units enabling small scale
women entrepreneurships a powerful one. Moreover, through initiatives like Poshakaharamela, (Nutrition
fare) women showcase the traditional food recipes, reinforcing food sovereignty and cultural pride. All this
spread awareness about balance diets, local nutritious food aligning with SDG 2 and POSHAN Abhiyan

objectives.”



Findings

Kerala’s food security strategy, although progressive, faces multiple issues. One of the important issues
is the production- consumption mismatch. Kerala’s food production is skewed towards cash crops, while
consumption heavily depends on perishables and staples that are mostly imported from the neighbouring
states. Furthermore, Kerala is experiencing a reduction in its agricultural workforce due to ongoing youth
migration. The decrease in soil fertility and the reclamation of wetlands have contributed to a drop in
productivity in certain areas. Consequently, Kerala’s path to achieving food security is characterized by
various structural obstacles as well as creative solutions. Nonetheless, Kerala’s food security framework
that incorporates community involvement and the empowerment of women through initiatives like
Kudumbashree and Community Kitchens presents a unique and effective model within India.

Kerala’s community-driven food security efforts highlight the crucial role of Kudumbashree in
improving food accessibility, availability, and fairness. The incorporation of women-led businesses into
food production and distribution by Kudumbashree has bolstered local food systems throughout the state.
By engaging in collective farming, food processing, and microenterprise networks, women have become key
participants in securing food availability at both the household and community levels. These initiatives have
lessened reliance on external supply chains and enhanced local markets. Nevertheless, there are existing
regional disparities, as variations in productivity are affected by land access and institutional challenges.

Community Kitchens, an essential part of Kerala’s food security strategy, have significantly enhanced
dietary access for vulnerable populations, including the elderly and migrant workers. Their function during
times of crisis—especially throughout the COVID-19 pandemic and during natural disasters—showcased
their ability to tackle severe hunger and nutritional insecurity.

A key finding of the article is the connection between food security and the empowerment of women.
Kudumbashree illustrates how programs focused on gender can effectively address both SDG2 (Zero
Hunger) and SDG 5 (Gender Equity) at the same time. The involvement of women in food production
and distribution not only boosts their financial independence but also improves nutritional outcomes for
households. Community Kitchens help create a more inclusive and sustainable food system that aligns with

global sustainable development goals and the broader vision of the state.

Conclusion

The Kerala model exemplifies how community-driven strategies can promote the goals of SDG 2 by
enhancing access to nutritious food, minimizing malnutrition risks, supporting smallholder livelihoods, and
establishing resilient systems during emergencies. The experiences from Kudumbashree and Community
Kitchens demonstrate that food security policies are most effective when they integrate availability, access,
and nutrition with women’s empowerment and local governance. This cooperation positions Kerala as a

significant case study for expanding inclusive initiatives for food security both in India and beyond.
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Abstract

The paper examines the integrative healthcare model of the Indian state of Kerala, which successfully
integrates traditional Ayurvedic medicine with modern medicine and introduces it as a sustainable solution
aligned with United Nation’s Sustainable Development Goal, SDG 3. It examines the international interest
of SDG 3, investment of in healthcare diversity, and data reflecting the sustainability and effectiveness of the
Kerala model. The discussion also addresses the implications of this model for the universal health systems,
with a focus on culturally based and evidence-based interventions in health. The paper aims to highlight how
the experience of Kerala can guide the public health approaches in the rest of the world, to a greater extent
in situations struggling towards health equity and sustainable development. Through a critical analysis of
Kerala’s health policy frameworks, health outcomes and healthcare delivery mechanisms, this study will
give practical insights to support the integration of traditional medicine into modern healthcare strategies

adopted and implemented by the Government of Kerala.
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SDG 3: Health and Well-being in the Context of India-Kerala’s Model of Integrating
Ayurveda and Modern Medicine for Sustainable Development

Introduction

Sustainable Development Goals (SDGs 2015-2030) are a continuity from Millennium Development Goals
(MDGs 2000-2015). In MDGs, within the Goals 4, 5 & 6, reduce child mortality, improve maternal mortality
and combat HIV/AIDS, malaria and other diseases were analysed. During 2000-2015, we realized that
we need a comprehensive approach to the MDG goas and a new perspective was given in SDGs, Goal 3,
“Ensure healthy lives and promote well-being for all at all ages”, has been introduced. This article is the
result of research in the global and Indian context as well as initiatives undertaken by state and civil society
movements. The paper was presented at a workshop on SDG Day at Sophia University.

The United Nations Sustainable Development Goal 3 (SDG 3) is designed to ensure healthy lives and
the promotion of the well-being of people throughout the lifespan. It includes the reduction of child and
maternal mortality, which helps to reduce communicable and non-communicable illnesses, and thus lead
to the universal health coverage (Nedungadi et al., 2023). SDG 3 is complementary to the other Sustainable
Development Goals, namely quality education and poverty eradication, thus its interdependence with the
2030 Agenda realization (United Nations General Assembly, 2015, Dwivedi and Gurpur, 2023). However,
significant challenges remain on the way to achieving the SDG 3 targets, which is reflected by the growing
number of non-communicable illnesses, the persistence of notable inequities in healthcare access, and
the shifting health priorities after the global pandemics. This brings forth the need to reconsider existing
healthcare paradigms and to concentrate more on the resilient adaptive health systems that can tackle
various health issues (Sankar et al., 2025).

Worldwide, there is proof of integrating the traditional medical systems, like Ayurveda, in modern
medicine as a critical element towards promoting health and well-being. However, many countries still face
remarkable issues associated with quality, access, and affordability of healthcare (Chintamaneni et al., 2023).
The healthcare access disparities are significant in India, specifically in indigenous communities where
traditional healthcare is the primary option because of limited modern healthcare access (Soman et al., 2023).
These have been further intensified by the emerging global health crises, such as the COVID-19 pandemic,
pointing to the critical need to have strong and integrated healthcare systems capable of adapting to the
changing threats, safeguarding equitable healthcare access to vulnerable populations (Patwardhan et al., 2023).

India, having a significant health presence in the world, reflects its commitment to SDG 3 with initiatives
such as Ayushman Bhart (National Portal of India, n.d.) and National Health mission (National Health
Mission, n.d.). These initiatives are indicative of a strategic plan with regard to strengthening the healthcare
infrastructure and enhancing equitable access (Dwivedi & Gurpur, 2023). However, achieving universal
health coverage is a challenging task, especially when a lower-middle-income country with a large and
heterogeneous population is involved (Sharma & Popli, 2023). Kerala, a state in India is characterized by

extremely high health indicators, high literacy levels and high community engagement and therefore, sets
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a precedent in innovations in health systems in the subcontinent. The unique example of Ayurveda and
modern medicine integration in Kerala is an interesting case study in view of its innovative framework that
can guide the national and international efforts in the direction of SDG 3. This integrative strategy, which
adopts the indigenous knowledge systems with the modern medical science, would be insightful when
redesigning health systems to achieve Universal Health Coverage (Chaturvedi et al., 2022).

This article specifically focuses on Kerala’s healthcare model, which has been effective in integrating the
traditional Ayurvedic practices with the modern healthcare system as a sustainable model in accordance
with the SDG 3 goals. The model can be viewed as a good example of implementing the principles of
universal health coverage where the goal is to provide people with accessibility to affordable and equitable

healthcare without causing financially hardship (Cerf, 2023).

Global Relevance of SDG 3
The Sustainable Development Goal 3 focuses on the achievement of universal health care, the guarantee
of access to necessary medicine and vaccines, and the promotion of research and development activities,
targeted at controlling the diseases that are common in low and middle income countries (Dye, 2018). It
additionally highlights the improvement of early warning systems, risk-mitigating capabilities, and health
risk management on the national and international levels (Collins et al., 2023). These ambitious goals would
necessitate a complex approach based on the development of strong health infrastructure, equal service
delivery, and the use of various types of healthcare modalities. World Health Organization and the United
Nations Development Programme regularly monitor the progress made by the global community in these
goals, showing both achievements and ongoing issues in different parts of the world (Saxena et al., 2024).

According to the data of the World Health Organization and the United Nations Development
Programme, the vulnerable population continue to experience inequalities in health care access and
outcomes (Sankar et al., 2025). These agencies guide system-wide reforms based on evidence-based,
culturally sensitive health systems in an endeavor to attain sustainable health in the world (Seifert et al.,
2025). Despite the fact that some regions have improved, such as the number of child deaths, and life
expectancy, the overall development achievement of SDG 3 has been a difficult and limited process due
to geopolitical instability, climate change, and presence of socioeconomic disparities (Joseph et al., 2023).
In order to address these international challenges, detailed interpretation of robust and inclusive national
practices that enhance health equity is inevitable. Among other nations, the health coverage system in Japan,
which is strengthened by the consideration on the ageing population, offers a strong comparative basis in
the execution of diversified health-care strategies that support the long-term health outcomes (Nakatani,
2019). The integration of various health systems, including the use of indigenous knowledge in traditional,
complementary and integrative practices has been demonstrated through a global paradigm which highlights
health equity and global wellbeing (Seifert et al., 2025).

The moral commitment of the global community to tackle complicated health issues with support from

international collaboration is facilitated by the understanding of health and healthcare being universal
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human rights (Weeks et al., 2023). In addition, the comprehensive view of health, which goes beyond
curative care, and to preventive health and comprehensive wellbeing, is also a common characteristic of

such approaches, which aligns with the scope of SDG 3 (Patwardhan et al., 2023).

India’s Commitment to SDG 3 - Health and Well-being

Even though India has made notable progress in some areas, such as eliminating polio and lowering
the rate of childhood mortality, the country still faces significant issues, such as high rate of infectious
diseases, the rising concentration of non-communicable diseases, and a strong level of health disparities.
These inequalities are intensified by social factors like caste, class, gender, and ethnicity (Thresia, 2017).
The mentioned gaps demonstrate the administrative challenges of designing and implementing workable

healthcare solutions in the environment of heterogeneous India (Sharma & Popli, 2023).

Policy Framework
India has initiated comprehensive programmes that include Ayushman Bharat and the National Health
Mission to resolve these gaps, and the overall aim is to acquire access to universal healthcare and enhance
health infrastructure (Chaturvedi et al., 2022). The initiatives reflect the emphasis on the increased insurance
coverage and primary healthcare services, which directly correlate with the main aims identified in SDG
3. Also, the pluralistic health system in India emphasizes the role of the integration of traditional medicine
systems such as Ayurveda to ensure comprehensive care and promote health to the planet (Chaturvedi et
al., 2022; Patwardhan et al., 2023; Seifert et al., 2025). The latter is further supported by the fact that the
government promotes AYUSH (Ayurveda, Yoga, Unani, Siddha and Homeopathy) systems (Ministry of
AYUSH, n.d.), thus being able to capitalize on the potential of native health traditions to the well-being
of the population (Chaturvedi et al., 2022). The holistic model will transform the existing worldviews
about indigenous knowledge and expand the vision to include traditional, complementary, and integrative
medicine in alignment with the broader public health agenda (Patwardhan et al., 2023). It is important
to note that the creation of the AYUSH Ministry in 2014 and the susequent introduction of the National
AYUSH Mission (National AYUSH Mission, n.d.) is a sign that India is determined to mainstream these
traditional systems and achieve national health goals using the strategic use of non-allopathic medicine
(Mishra & Nambiar, 2018). The government has been shown to give emphasis to traditional medicine, as
the budgetary allocation to the AYUSH Ministry has grown fourfold within the last few years to INR 3050
crore (Kumar et al., 2023). The Digital Health Mission (National Health Authority, n.d.) acknowledges
the transformative opportunities of digital technologies to encourage access and efficiency of healthcare
delivery, and aims to create a unified digital ecosystem of health data management and service delivery
(Pattanaik et al., 2024).

The National Health Policy of 2017 (Ministry of Health and Family Welfare, 2017) connects its
goals to SDG 3, holds the intention to reach the highest possible state of health and well-being of all age

18



groups by promoting health-focused orientation in healthcare (Dwivedi and Gurpur, 2023; Shabnam et
al., 2022). Its policy framework is extensive, as it acknowledges the interaction between social, economic,
and environmental determinants of health, following the perspectives of public health around the world
(Soman et al., 2023). Yet, healthcare access and outcomes unevenness remain a problem, especially among
vulnerable populations as well as tribal communities, a more focused and effective implementation strategies
are needed (Soman et al., 2023). As an example, the National Rural Health Mission (Government of India,
Ministry of Health & Family Welfare, 2005) was aimed at facilitating primary healthcare, which could be
done using community-based strategies, particularly in the cases of discrepancies and child mortality (Nag
et al,, 2023). Programmes like the Pradhan Mantri Swasthya Suraksha Yojana (Ministry of Health and
Family Welfare, n.d.), which aims to provide tertiary care and develop medical education, are consistently
working to improve health outcomes and reduce inequities in health in the nation (Nag et al., 2023). The
incorporation of traditional medicine systems, such as Ayurveda, Yoga, Unani, Siddha, and Homeopathy,
is one of the central points of the universal healthcare strategy of India, as described by the Traditional
Medicine Strategy of the World Health Organization (Thyagararajan, 2023; Mishra and Nambiar, 2018).
These policy initiatives highlight the goal to utilize every possible source of health, including the traditional
Indian medicine systems to achieve the grand targets of SDG 3 (Gera et al., 2018).

The World Health Organization suggests the integration of traditional and complementary medicine
in the national health systems to meet diverse health requirements, particularly the rural and underserved
areas (Patwardhan et al., 2023; Aguzzi et al., 2024). The international declarations, such as the Astana
Declaration of 2018 (World Health Organization, 2018) and the Shanghai Declaration of 2016 (World Health
Organization, 2016), which support the strengthening of primary healthcare and the use of indigenous
knowledge and traditional medicine to meet health objectives, confirm this point of view (Patwardhan et

al., 2023).

Ayurveda: The Traditional Pillar of Health

Ayurveda is an old Indian based practice of medicine, according to which the balance of all three major
bioenergetic compounds, including Vata, Pitta, and Kapha, also known as doshas, which reflects the
framework of health (Verma et al., 2024). Vata is associated with movement, Pitta with a change in
metabolism whereas Kapha is associated with stability and fortification. The particular ratio of the doshas
during conception contributed to the uniqueness of a person in terms of his or her constitution, which is
known as Prakriti, and affects physical, mental, and emotional traits (Kumar et al., 2025). This view is
similar to other traditional medical systems in the East Asian countries, including Japanese Kampo and
Chinese medicine, where the interrelationship between natural forces are stressed (Smith, 2023). Due to
this, Ayurveda and Japanese traditional medicine embrace customized therapies and interactions between
the body, mind and environment. The knowledge of these doshas is crucial for Ayurvedic diagnostics and
treatment, which is oriented to bringing balance with the support of individual recommendations regarding

diet, lifestyle changes, and therapeutic therapy (Sen et al., 2024).
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Ayurveda also adopts a connection between the body, mind, and spirit which demands multifactorial
concepts of health promotion. It reflects a complete paradigm whereby both symptoms and the determinants
are treated with individual modalities like diet, yoga, herbal preparations, meditation, and detoxification,
which are dependent on the Prakriti or the constitutional type of the patient (Ranade, 2007). The most
important treatments that help to prevent dysregulation and physiological stress include nutritional
manipulations, panchakarma, and lifestyle changes (Pengpid & Peltzer, 2021). The Sanskrit word
panchakarma translates to five actions and it consists of rinsing and purification that helps to achieve
physiological balance and well-being. It takes a combined method of preventive and curing programs:
Vamana (medicated emesis), Virechana (purgation), Basti (medicated enema), Nasya (medicated nasal
administration) and Raktamokshana (blood cleansing). The procedures are supposed to lessen the
accumulation of toxicity (ama) and to restore the balance of Vata, Pitta and Kapha. The method can be
compared to a sublimation that purifies the organism as well as improves immunity, digestion, and overall
vigilance. Each treatment of the Panchakarma is carefully designed to suit the specific constitution of a
person and the type of condition that the person is facing, which reveals the extreme customization of
Ayurvedic treatment (Verma et al., 2024). In parallel with the Japanese rites of cleansing, the Ayurvedic
notion of the integrative system of mind, body, and environment, which is the key to health maintenance,
is based on panchakarma. The Ayurvedic model of care presents a patient-focused model of health
management, which has distinct benefits in comparison to disease-based paradigms of healthcare, which
cost alot (Gupta, 2024). It has been proposed that Ayurveda and integrative medicine spreading all over the
world could close the knowledge gap between Western and indigenous systems, which might contribute to
better health outcomes (Chaturvedi et al., 2022).

The combination of Ayurvedic findings and genomic data can assist in creating personalized treatment
programmes that minimize the use of a uniform approach (Singh & Nel, 2010). In order to obtain
methodological rigor and external validity, Ayurvedic institutions and contemporary research centres need
to be closely connected (Ravindran et al., 2024). Ayurvedic paradigms still face serious issues in an effort
to harmonize with the current scientific and educational paradigms, which constrains the adoption and
applicability of research results (Pratibha et al., 2023). As such, Ayurvedic preparations must be empirically
tested and mechanistically explained to meet the demands of the health system (Verma et al, 2024). Such
strictness would standardize the practice and expand the scope of Ayurveda use in traditional clinical
practice to facilitate its spread to other countries world-wide (Matsuoka, 2015). Ayur-nutrigenomics is a
field that aims to develop personalized diets and treatment based on the personal genotype and Prakriti

(Banerjee et al., 2015).

Kerala: A leader of the way in Integrative Healthcare
Kerala stands out as a forerunner among the states in India by putting in place a unique healthcare model,
which strategically incorporates Ayurveda with modern Western medicine. This method is an interesting

case study to encourage Sustainable Development Goal SDG 3 purposes, especially in resource-bound
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situations (Mathpati et al., 2020). The model also embodies the historical and cultural assimilation of the
different medical traditions in the state and the pragmatic enlargement of the comprehensive health services
to all sections in the society (Patwardhan et al., 2023; Hoenders by al., 2024). It describes a special analytical
framework for the analysis of traditional systems like Ayurveda that can be used to support modern
healthcare and reach sustainable health outcomes, also to ensure equitable access to care (Patwardhan et
al., 2023). Kerala has been based on its historical tradition of integrating various medical systems, a holistic,
patient-centred framework (Figure 1). The main characteristics of this integrative model are outlined in the

following sections (Adithyan et al., 2024).

Figure 1: Kerala's integrative healthcare system model

Policy Framework and strategies Integration.

The National Health Policy of India specifically recognizes the inputs of traditional medicine systems
such as Ayurveda, Yoga, Unani, Siddha, and Homeopathy to the promotion of the health objectives of the
population, especially rural and underserved regions. Policies of Kerala are in line with this direction since
they promoted practice and research integration between the traditional and modern systems. It also points
out that the decentralized form of governance plays a large part in the success of this integrative model,
where the local self-governing bodies have the mandate to plan and budget the health sector. This localized
control enables the healthcare strategies to be responsive to the needs of the community thereby developing
an inclusive and responsive healthcare system. This distinctive integrative strategy is consistent with the

declarations and recommendations of the World Health Organization such as the Astana Declaration
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and Shanghai Declaration, which recommend the attention on primary healthcare and the significance of
traditional medicine and indigenous knowledge in meeting the objectives of health. The resolution of the
76th World Health Assembly to prepare a Global Strategy on Traditional Medicine 2025-2034 also confirms
the integrative nature of Kerala. This identification shows the international move toward adopting various
health practices in an effort to bring about universal health, cost-effectiveness, equity and accessibility in

healthcare provision (Patwardhan et al., 2023).

Mechanisms of Integration

The Aardram Mission, which was developed by the Government of Kerala in 2016 (Sankar et al., 2023)
is one of the important segments of the Nava Kerala Mission (Krishnan and Nair, 2021). It is concerned
with the improvement and reforming of the delivery of public health, especially, the reinforcement of
the primary healthcare (Adithyan et al., 2024; Sreekumar, 2023; Sreekumar and Ravindran, 2023). Its
major goal is to make government hospitals more patient-friendly and to modernize specialty hospitals
(Krishnan & Nair, 2021). In particular, the Aardram Mission aims to transform PHCs to Family Health
Centres (FHCs), where comprehensive primary care, such as preventive, promotive, rehabilitative, curative
and palliative care, are offered (Krishnan et al., 2023; Sreekumar and Ravindran, 2023). The change
also implies the additional working hours, the quality of care, and the increased number of medical and
paramedical staff (Sankar et al., 2023). PHC is considered as an important step towards the attainment of
Universal Health Coverage in Kerala and its mission (Adithyan et al., 2024).

Kerala has a decentralized governance and an active participation by local self-governments that have
contributed to the success of Aardram since it facilitated the mobilisation of resources, local adaptation and
high commitment by the political establishment (Krishnan et al., 2023; Sankar et al., 2023). Other existing
health problems, including non-communicable diseases, are all covered by the mission, and the emergent
health crises are also addressed (Adithyan et al., 2024). The results are better accessibility and use of
healthcare services (Sankar et al., 2023) and Family Health Center s have proven to be vital in the provision
of primary healthcare in case of COVID-19 (Sankar et al., 2023). The Aardram Mission eventually remains
a legacy of the proactive attitude of Kerala to reform its public health, with the objective of a patient-centred,
healthy, accessible, and system of healthcare by enhancing the PHC and decentralised healthcare governance.
The re-engineering of primary healthcare centers significantly enhanced infrastructure, human resource,
and service scope, especially in the COVID-19 pandemic (Krishnan et al., 2023; Sankar et al., 2023). The
strategy also appreciates the historical and cultural value of the Ayurvedic practices in the state and fosters
a culturally sensitive yet scientifically informed system. This type of integration maximize health outcomes
and also empowers communities by making decisions that appeal to the health beliefs and practices strongly

rooted in their cultures (Krishnan & Nair, 2021).
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Training and Education Programs

The core of the successful integration is the formulation of effective education training and programmes to
empower the healthcare professionals with interdisciplinary knowledge and skills. These programmes will
help to bridge the conceptual and practical differences between separate medical paradigms and improve
a holistic perception of patient care, including evidence-based contemporary interventions and traditional
therapies sensitive to cultural values. The programmes include biomedical credit courses, real-world

internships, and a new concept of Ayurvedic terminology (Arogya Keralam, n.d.).

Community Health Initiatives

Community health programs play a very significant role in the merging of traditional and modern medicine
through the empowerment of the local communities to take an active role in their health. These programs
utilize traditional knowledge base, like Ayurveda, to ensure preventive health and wellness programs at
the grassroots to complement the curative elements of modern medicine. Such efforts may involve health
education, promoting community-based health workers, and accessible health camps that unite both
traditional healers and modern medical practitioners to provide a more integrated and holistic way to the

popular health (Thamizhoviya, 2025).

Implication on SDG3 and Health Outcomes

The success of the primary healthcare in Kerala and the effective incorporation of the traditional medicine
can be the explanation of the impressive results of the state in regards to primary health indicators such as
low infant mortality and high life expectancy. The integrative model can considerably serve the goals of SDG
3 by improving affordability and access of healthcare, especially in rural and underserved communities, by
combining the use of modern and Ayurvedic systems. The Ayurvedic principles are also included and these
have a role to play in the prevention and management of chronic diseases, providing sustainable solutions
to the long term health problems. In addition, the holistic, patient-centered care approach promotes a
higher level of patient satisfaction due to culturally aware and participatory care. Notably the healthcare
system of Kerala has shown remarkable stability during the time of widespread health crises, such as the
COVID-19 pandemic, with Ayurvedic practices being properly implemented into the overall response
policies, which strengthens the resiliency and flexibility of the integrative healthcare model of the Kerala
state. The performance of Kerala is quite opposite in comparison with the rest of the nation, which can be
explained mostly by the well-developed primary healthcare system and the incorporation of traditional
medicine (Mishra & Nambiar, 2018). Figure 2 shows good performance of Kerala in major health indicators

relative to the national average.
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Figure 2: Comparison of Health Indicators: Kerala vs. India Average as per NIT| Aayog report

The success case can offer some useful insight into how a state can leverage its own healthcare systems
to supplement conventional medicine and, thus, help to reach the SDG3 objectives, which establish the
objective of providing healthy lives and promoting the wellbeing of all people across all ages. The integrative
model with the use of both contemporary medical innovations and traditional healing modalities, offers a
model that can be replicated in other regions to improve the outcomes of the population and attain health
equity. Furthermore, Ayurveda and other traditional systems implemented in Kerala strategically broaden
the scope of healthcare and improve patient-oriented care, because they offer culturally familiar treatment
opportunities (Albert & Porter, 2015). This is an inclusive approach that would support the needs of diverse
populations in terms of their health seeking behaviours and the general well-being of the population
(Joseph, 2020). This is a significant aspect of making the services receptive to the needs of a community
and readily accessible because it is a decentralized system of governance within the state in which the local
authorities are given powers in the healthcare administration (Dutta & Raju, 2020).

The model shows that the holistic and preventive nature of Ayurveda and the acute care nature of
modern medicine can be used to improve the health outcomes of the population in general, particularly in
the management of chronic diseases and promotion of health (Pillai & Sharma, 2014). The multidisciplinary
intervention may enhance patient-centred care by offering more wide scope of treatment and may enable
healthcare to be sustainable by potentially reducing the consumption of interventions that are costly to use
through preventive interventions (Najibi et al., 2025; Hoenders et al., 2024). The bi-dimensional approach
enables comprehensive health to be viewed beyond a disease-focused model to include well-being and
personalised care, that is especially crucial in the global south (Gupta, 2024). It also coincides with the revival
of non-allopathic systems in India in meeting the demands of community health that national health systems
be more traditional and complementary medicine as has been witnessed in Kerala (Mishra & Nambiar, 2018).
This business emphasis on the incorporation of AYUSH systems, such as Ayurveda, is supported by the

fact that the government invests significantly in it. The systems can be used to contribute to a One Health
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system of thinking about the health of people, animals, and the environment (Kumar et al., 2023). The
holistic approach to healthcare provision acknowledges the medical pluralism of India and seeks to use
indigenous knowledge systems to address the gaps in health research and outcomes towards the promotion
of personalized and effective care (Chaturvedi et al., 2022; Verma et al., 2024).

The example of Kerala and its synergistic use of traditional and modern medical paradigms proves that
the integration of alternative and complementary medicine with conventional one can result in significant
cost-saving, minimal side effects, greater patient satisfaction, and better health outcomes (Gupta, 2023). A
holistic approach advocates a patient-oriented model, where people have proactive practices in their health
and provide therapies that support cultural preferences and customary forms of healing (Zhang, 2015).
The growing popularity of traditional medicine globally only further indicates the significance of Kerala
model, as it offers a viable approach to the integration of various medical traditions into the context of the
contemporary healthcare model in order to handle the modern health issues (Rawat et al., 2024; Patwardhan
etal,, 2023). Together, these combined efforts highlight the proactive strategy of epidemic preparedness
in Kerala and its development towards SDG 3 the goal of ensuring healthy lives and promoting well-being
to all people at all ages. These initiatives often include health education, community based health workers,
and available health camps where both the traditional healers and the modern medical practitioners are
brought together where a more holistic and interconnected approach towards the health of the population

is realized (Thamizhoviya, 2025).

Opportunities and Challenges

However, chronic inequalities in access particularly to the marginalized communities are encountered
by the integrative model in Kerala which must have more comprehensive policy frameworks in spite of its
strengths. Overall, the integrative model of Kerala is a powerful roadmap of a pluralistic health system,
which accommodates both traditional and modern medicine, and thus, the global sustainability and the
values of human health, and, therefore, the achievement of the high-flying goals of SDG 3. This integration
is also a way to show that it is possible to have a more inclusive and equitable healthcare system by accepting
various traditional healing practices in order to appreciate the experiential wisdom and knowledge of other

cultures and societies (Patwardhan et al., 2023).

Future Directions

More research is required to understand the economic implications of Kerala integrated model to know
what is cost effective and how much will be saved as compared to those that rely on modern medicine
alone particularly in the treatment of chronic diseases and population health programs. There is also a
need to conduct longitudinal studies to assess long-term health outcomes and patient satisfaction with this
integrative system to develop empirical evidence to justify its implementation and adaptation in a variety

of global settings. It is also wise to explore more policy frameworks and regulatory controls that facilitate
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seamless adoption between the modern and traditional medical procedures that would give an inkling to
other nations that may desire to have a similar pluralistic approach of healthcare provision (Lakshmi et
al., 2012).

Further research may investigate how exactly traditional practices affect health-seeking behaviours and
outcomes on a community level, which will give additional insight into the social determinants of health
in a pluralistic system (Sankar et al., 2025; Shivanand et al., 2022). Additionally, a sound examination
of the current policy interventions is essential to determine how they are translated to actual practice,
especially in the field of integrating the traditional and modern medical system in primary healthcare
facilities (Mishra & Nambiar, 2018). This would involve assessing the current knowledge on Traditional
and Complementary Medicine and determining the gaps in the research, which may be addressed with
the help of artificial intelligence to create effective data due to the high level of research questions and
the lack of resources (Hoenders et al., 2024). Lastly, it would be essential to consider ethical issues of data
ownership, intellectual property, and benefit-sharing systems generated through the documentation and
use of traditional knowledge to be able to integrate the practices of integration in a manner that is fair
and sustainable (Patwardhan et al., 2023). Furthermore, the knowledge of how to address the traditional
medicine providers and how to integrate the traditional health practice into formal healthcare systems and
teach patients about the safe combination of traditional and biomedical medicine is still a critical topic of

future research (Pengpid & Peltzer, 2021).

Conclusion

The above discussion shows that the initiative of Ayurveda and modern medicine in Kerala is an interesting
case of sustainable healthcare model in line with SDG 3. This integrative model enhance health outcomes;
also it offers a system of culturally sensitive and resource-eflicient delivery of healthcare in a variety of
settings. With the focus on an inclusive strategy through the exploitation of traditional medicine systems,
countries will be able to move towards Universal Health Coverage, especially in areas where conventional
medical services are less available (Chaturvedi et al., 2022). The dual system leads to a more holistic definition
of health and illness, and well-being other than just treating diseases. It highlights the importance of
respecting and integrating different medical traditions to ensure that all people are healthy with a holistic
approach that can be replicated by other countries. This strategy is in line with the international targets of
sustainable development through boosting the quality of healthcare access, cultural appropriateness, and
the overall health of the population (Saxena et al., 2024). The multifaceted approach toward the revitalization
plan is supported by the active role of non-governmental organizations and networks in the promotion
of these traditions, as well as by the work of the government (Mishra and Nambiar, 2018). The policy
implications of such revitalization efforts indicate that there is a necessity of tailor-made policies that support
the unique health requirements of underserved communities instead of more of the same policy (Sankar

et al., 2025). This view is key to the realization of actual equitable health outcomes since it recognizes the
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varied landscapes of healing and promotes context-specific solutions that are appealing to local communities
(Albert and Porter, 2015). Moreover, the integration of traditional, complementary, and integrative medicine
into the primary healthcare systems can greatly expand access to primary healthcare, especially in areas
that have lower access to modern healthcare infrastructure (Gallego-Perez et al., 2021).

Thus, the Ayurveda-modern medicine approach to health promotion in Kerala provides an impressive,
universally applicable paradigm of realizing SDG3 by showing how culturally resonant, sustainable, and
inclusive health promotion processes can be successfully applied to enhance the health outcomes of the
population and reduce health disparities (Mishra and Nambiar, 2018). The method increase the effectiveness
of healthcare provision also it promotes a holistic perspective of well-being beyond the lack of illness to the
physical, mental, and social health levels (Nanda, 2023; Patwardhan et al., 2023). Moreover, it provides an
important roadmap to other countries, particularly, global South countries, to use their traditional medical
systems to develop resilient and accessible health systems, which will contribute to the achievement of
universal health coverage and sustainable development objectives (Thamizhoviya, 2025). This combined
framework emphasizes the benefits of promoting culturally aware and context-specific healthcare
interventions to achieve better health results and equitable access to all, especially in heterogeneous and

resource-limited settings (Sankar et al., 2025; Seifert et al., 2025).
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Training Plan of U.S. Marine Corps in the North Mariana Islands and Environmental Issues:

Focusing on the Trends over Environmental Impact Assessment

Shigeru Suzuki’

Abstract

As Marine Corps relocation plan has evolved, DOD and Armed Forces established new training plan
in the North Mariana Islands as a candidate site to fulfil training requirements in the region. Marine
Corps has evaluated environmental effects arising from training plan, and published Draft Environmental
Impact Statement (DEIS) in April, 2015. However, local community has expressed deep concern toward
environmental effects on natural resources and historical properties, and residential or environmental
protection group filed a lawsuit alleging deficiencies in DEIS. Marine Corps published revised DEIS in June,
2025. Newly published DEIS contained drastic review of 2015 training plan. It is likely that there was various
involvement by stakeholders in DEIS related procedure and the role played by NEPA behind the scenes.

Key words: North Mariana Islands, Environmental Impact Assessment, NEPA, U.S. Marine Corps,

Environmental Lawsuit
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3 [ 77 ABEORIKBIZOWT] (G612 14 H) Big& 7 = 7 A b, https://www.mod.go.jp/j/approach/
anpo/2024/pdf/1214a_usa-j.pdf.

4 Irene Loewenson, Marine Corps officially opens Guam base, with an eye toward China, MARINE CORPS TIMES,
Jan.29, 2023, available at https://www.marinecorpstimes.com/news/your-marine-corps/2023/01/28/marine-corps-
officially-opens-guam-base-with-an-eye-toward-china/. % 3, HuE7Z E12 XU, 7T v v B S TR 5
JEL. HE) % BAA L 72 S DT, 20204E 10 ., 20224F 1 F % BB OEHRD B 5 o

5 U7 ALdtv ) 7 FERBOMERBIZOWTIE, 21 TRBY 5,
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AL, BB O 77 ABEEENE 2 o C L BREREE LT, b~y 7R, BRI
TET Y RUNRT BT 5, EROFEEE L BB 7 A X 2 FOBRICAER L, €Ok
R, BET AFHEICOVWTERET L2000 TH D% BB, ARIIBIT 2 \WOIEFHIE SISk
DRHTH D,

2, WEBEBEODIT7 LBEEILTY T FEEEDORER

AR & B Y, KEIE, b~V 7 FEEEIBT AEETE (LUF (e~ ) 7+ 3IEETE ) 125
LTERET7T AR Y M2 EML, TOMBEREFL LTHEEL TV (20154F4H, 20254E6 1)
A, IS OWEE L, AIHEEICE DL Eomma e BE T4 LTAERAEHREEATVS K
BT, TNHOBERR SR L 2255, 77 ABEREEOE R LI~ 7 HEEOMED
. FRERICBIT 2 FEMHORM L & x5,

21 77 LBEGETEOER &I ) 7 FREDNUED T
M I 7 LEEGZETEDE R

HIRL20154F 4 A OB 7 £ A 2 & MG E (LUF [~ ) 7 BIS)) (&, 77 ARBERH B O
e LT, HIIKREOBIENELE A ¥ FRFEBIEANZEN S E X ) & §5, 4737 (Barack
H. Obama) BIHED [ 1) /8T > X | (Re-balance) BIRIZE KX LT 5% [V /3T ¥ A | BOEO RS,
COMBTERICHEFENZIWIRL 2055, TEOFEIZNFON TV LIZE) ETH R
Vo HITEES AT (Congressional Research Service) 7577 A D BERWEE 4 & F L o8
Tk, ABRE Y FHER L, PEDHED . HISOBEN 2SS O n sk i T 5. 77
OB, B SN SKHEOEFRA 77125 KL, #HEKIZ. 2 oMz TER
WHH%IT) LT, 7% (N7 W) EMEDTLZENSTES L LT, ZOMIBHYEZENE
LT3,

KEFM L, HEOFEFEAANORLE | RSB 2 EHEOERIMEE 2T 72, KES
LEY ZADHEE V) . OO T AL LTSIz, 77 2aBEREIX, 29 o

6  UTF. BT [He=) 7HiBl 1, ZL0%E, 727 Y RUVH Y 2157,

7 INLOMEFIIOVTIE, 33L44THLVARE BN,

8  U.S. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Environmental Impact Statement
for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), at chap.1-9, available at
https://cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April%202015%29.pdf
[hereinafter 2015 CJMT DEIS]. HH#t TIIMIEDOXFRE LT[ 7 ¥ 7 ATV (Asia-Pacific) & DS HAME
BTV BH, BIE, HRWME 2 OMIRIZF R 56, [4 2 FATE] (Indo-Pacific) &\ 7k

FRHVDEOP—HNE o TWEzD, T Tk [4 ¥ PRTFE] EFARZTWD,

9  Congressional Research Service, Guam: Defense Infrastructure and Readiness (Aug.23, 2023), at 4, available at
https://www.congress.gov/crs_external_products/R/PDF/R47643/R47643.3.pdf. [ 1) /N T > A | BUR O BEEE K O
T LEDRRIZOVTIE, ROEHZZM RIR[ESE A NNVEEOT VT RPHEY 7 M OAR
EIBERER 70T DREINB S A4 5212 BT 2 8RB (2013) 61 HLLT,
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T R L M B 2 BRI N ZHEFT 5 LT, EEPOARN R Y- ERR S
nNazeeisn",

Q it~ ) 7 FREEDHIE

ZOE)BREFENS. 77 2GR EROBERE L Sh7, EhCid, Bisiimz £ 5 E
T, AL U T FHE. BRATLTFZT Vi, ED LX) L&%EZ BT LB ER TV EDES
Ao T, T, ALY TR L 7T A OB ER AL TB E 720w, 1 (k-
DVIRTEBY, F7aLdb~ ) THHEIE ROREOWm/ET L LT, <) 75 (Mariana
Islands) &\ ) HIFRIX G2 L TV b, 77 2k, <) 7 FBOmMmIcH ., b~ 75k
BlE, F7 Ao diCE R 21408400k, 72T vk, b~ ) T FEBO®MES. A8
(Saipan) B (LIF [ 1 /832 ) OF CHICALET Do BIRL20254E6 H OB 7 £ 2 2 ¥ hisE (DL
T Idb~1) 7 FEIS SIEM ) 12 &AL, 77 2 L oz o~ A v ESn", db~ ) 7 FiEEOh
Tld, R 77 22 BB ST NET T AR T =7 v bAb IR L 72 EANSTH 5,

B AT UTFRBICH I IBEHDES
b~ 7 EISIZ K AUE. 20134F, ifEFE4 (Department of the Navy) (&, KRS IS E ~ 1) 7

FERICBU D OB 7 AT E IS O W THEOREEZ T > T 525, 2o, A

UFToLr%RdbnThoizbshs

- 7T LA TOINFEREIFF SN TBY ., BEATHON T LD T 0, iS5 L T 5
W OB E L~V TOFIFE (individual skills training) 72 &I EMWHETH L DD, Zi
SOWAEVHBIL, =0 T FRERICB VT [BUR T2 T 2 WAll#ITE ] (unfilled
training requirements) |ZX AL L1% 2 7215 OEHIN 2 HETT I3 MV,

AL T SRR 5 14OBIZOWT, FEOZ AN E VO BlEPLFHEL2E 2 A, T
T EINH Y DB EDREDORIRDS, TE L~V L OSEA L X)L (unit level and combined level)” To
AFRIZRAL L [BUR T 728 T 2 WIS | ORER D 2723 2 AT E 5 L Difiim & #4720

10 77 ABEREORFRLERIIOVTIE, KOBHDH 2, HHEE PRED S 7 AT o
MELEPRIE 77 5T (RS, 2010)5 1T (LR RR 7 7 AR lE—RfE D 720 ORI 2 D 7> (1~10
(Fi#[a)) ] PEOPLE'S PLAN 47 %5 (2009) ~ 587 (2012); {HHEEAX [ 277 A B 124517 2 RS Pl & 1 I D B
BF—"7 ¥ - 7T AR ] SCIREERZE 5 % (2010) 35 H LT,

11 US. Marine Corps, Revised Draft Environmental Impact Statement/ Commonwealth of the Northern Mariana
Islands Joint Military Training: Abstract, Executive Summary, Chapterl, Chapter2 (June. 2025), fig.1.1-1, Location
of the Northern Mariana Islands in the Western Pacific, available at https://www.cnmijointmilitarytrainingeis.
com/RDEIS/CJMT_RDEIS_ExecSum-Chapter-1-PurposeNeed-Chapter-2-Alternatives.pdf [hereinafter 2025 CJMT
DEIS]. 1% AV (mile) 13, BLL16F T X— ML T B,

12 2015 CJMT DEIS, at chap.1-10. #FGRR(E, EFTH L IFHESICE L. PELILEZ EOTBINEIHEIZO
WL, MR (Secretary of the Navy) OIS %o ROEHE S, ARG DRIGERR O 72 7%
Bl > 7 b LRI —E AL BT A R S A —] L 7 7 8677 (2023) 37 HiE 29,

13 22T TR L~V i« ok, [HE L~V id, BRI - flls - TIRh S L ilia L
THRE S N7z, £ O KRB 2 B0 [ R SR A iR ] 2 460
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1 JVTFHEEXVICTZTOERVINHVE

H ) ORI HEEH L 720 US. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Enviro I Impact Statement

for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), fig.1.1-2, Mariana Islands Regional Map, available
at https://cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April %202015%29.pdf.

) ZE[% @ [CNML] 14 [ Commonwealth of the Northern Mariana Islands | (At~ 7 F 3 5 HiGEFIX) OMSETH 5,

F7z, b~V 7 FEIS tEMUE. 77 AN ANREIIIC O W T2 A MR & & 5 1215
LTwb, MMEIZEIUL, 77 A THBRIEWN % EWGBIIZ S 2 £t T 5 121E, 20720
DIMEGLZEPLEL LD, 2L 77 JZBWTHI 2L 2 IS L 2w L E D)
RTEHLTWLHHEEE L nE V), MA T, RISH7- 2 THENGET 52 LA TE S L
LCd. #ERCIFRIGEEEAS 7 7 2 ZE P IUE, Zud. 2o T X D) 4587 (dispersed)
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VEHGRESA " 2 M3 2 [EFA#E 4 (Department of Defense) ° D335 LWL WT L2 b &9 '
DED, FT AIBTHAEZ AN LT LD T4 TR R, i 2Pl 2 B 2
Ty IT L0 0 BRI A E L SRRICHE L 27 =7 R, MAETHALZ L6, I
IR Z 2T VA, 77 LA ERET Al e L OIS/ E AL 2L TEL7EA
Vo B, FFEEIO K Sk~ 7HESER SN B E LT BT =T VB A E
FHHOBHCOLEET HLEPDH LD, TOMIIOWTIE, KE (22) THETAZ L E L2V

2236V U7 FEEDENBA & DRFRRUESFADRER
M At~ 7 FEEDENHAL

ZITiE, REOHEMBEYNT B0, I, b~ ) T FHEEOENHALIZOWT, HEIERYIC
HBRBZEE L7, FFEEE KREHGBESX (IEX 72 V) O—2Th), TEHIXEE L
TiEldb~Y) 7 BB HEMEFIX ] (Commonwealth of the Northern Mariana Islands: CNMI) & FEFR S
Noo FEEEIE. AL 2. FAYVOXREFT, kIR RES, HADEREBRERG
Lol BTRIEFREAARIE, 1947 FIORE O EEEAEFURGHEE 2 0 197541213
KEIE D [3E T o)V ZAFEMH ] (Covenant to Establish a Commonwealth of the Northern Mariana
Islands in Political Union with the United States of America: LT [ B35 1) 2SI, 197645, HIG#H
HXE L TOENHEZRDICE o7z COEMITEY, FFESIIKEO#EBLEIWEH S NS
Tllrotze =7 BRI Y . AEROERICH T MR EIBERICZRS NS08 (5104
%) WEUROMERIZAL~ ) 7 565 B EIXBUF (LLF [CNMIEUF)) 28RS s (55103
) B, HFEEIE, BRSO L, TRISH L TRELZ XL I EEZEDLNTWEDY, MT
B2 CHBHETH L7020, ZORFMIRESINTRL L)Y,

14 EERRIE. P EOFEFEPIRANOGHENG E LT, A ¥ FRPFEEIC B W CER 2 B E L.
OB T LML RO L 720 DB L LD TV DL, T Lo, ERROF 72 %Iz o
Tid, RoOBEREZH @A - BT (12) 31HIT,

15 202549 H5H. M7 7 (Donald J. Trump) KMEFHIL, 4. EIF#E & B C [1#54 ] (Department
of War) &9 #ilfk & #% 5 & ORI A4 % 561 L 720 Restoring the United States Department of War,
Exec. Order No. 14347, 90 Fed. Reg. 173, 43893 (Sept.10, 2025). #F3%. Z il F TOMMELAIRA ST [ 5
BLIZANWEDLOPIEAHTH L5, KaTETER#E] 2 Hw%,

16 2025 CJMT DEIS, at chap.2-45-2-46.

17 ROEFRZE S L CRak L7z 2015 CIMT DEIS, at chap.1-11; 2025 CJMT DEIS, at chap.1-6; gk [~ )
7 TR EOFEHIEOME | 1 EHLUT, BLIEEF BT = 7% 4 1, https://www.bizlawjapan.com/wp-content/
uploads/cnmi_houseido_0Lpdf. %43, W#yiE, CNMIBHFHEFHE R (Commonwealth Bureau of Military Affairs)
D7 x7H A~ (b 7= URLIZ https://cbma.gov.mp/) 725, IKKOURLIZT 7 AL, BT 2
Z EAYTE %, https://cnmilaw.org/cov.php#gsc.tab=0.

18 ZHEDIID ARHEIIB W COHEGITE 2708, HEDSRRORIER 2 /o4 LEFD 36 (if their vote would
be decisive) |LiB& HAL TV 2\ & 1 Northern Mariana Islands, available at https://www.govtrack.us/congress/
members/MP#google_vignette; Rep. Kimberlyn King-Hinds, available at https://www.govtrack.us/congress/members/
kimberlyn_king hinds/456999.
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QA ) T7FREBEICE I ZEEFRORE

=07 FEEBICBT 2 REOHEEFAL, B RIEFREFE M D, 1945458 6 H L U8
A9H. IEBIR L FIFECFFBME T L2 B2 BB, $42bb [T /5 - 41 | (Enola Gay)
E[Ry 7 A - Jr—1 (Bock's Car) BT =T o FEM LT LIE, HARETHILLMSENTWS
EZAHTHSHH o TNOOBERICIHEFRHAZIER L 72 [JFEEE Y b (Atomic Bomb Pits) O
E BUED 2B, 7 =7 VAL E S A ALERATH (North Field) O—FIZE ST 5 7
BAEICHi <. 727 Y128 2 EHAHOERY LM ADRESE S N7201k, BRI»ER L.
b~ 7 FEENHEEIX E L COMM A 1572197645 Th 5o WL, HIFLENF & CNMIBUF
EDORIT, JE[HAMrr15h 7 ] (Technical Agreement) &I LI RdZ b L, FHEIC L -
T, FEBO LA KREIME) LIF2MATEAT 2 BED (58035(). ZDHk, M
HFIE. 1983 4E 12 [ Hb]7 %2 ] (Lease Agreement) &\ 9 | 7= I) RDICEET 5. ZOWHEIR.
12 504EMIC b 725 Ty KEO MM Y IFARIEL. T, HIREIRAL 2%, o T
S0EMOBFMHM AT LI ENTELREDZLDLEENLY TNHOMY FOIZL - T,
KEDPHEY LIF2 13, 727 Y odt#f—iFz oK E L > TwaE (M1 22 BHT
Iz, BOIEGASKEICL > THEY EIFs i Tw 510 (20154E4 AEER) )6

ZDEH, TET Yy TIIMHY B LA KEA M) PP T, 7T A0 L
NS F BRI T 2720, O THMEZRIS T2 LEISEOND Z L d R o7,
T T VRGO E A L TR R M A L SNATERICE. 29 vo 9
DEEBLLLDEEZ NS, B, At~V 7 FEIS I LU, EREROBEIIZYS72 5 20124
D5 204 IIAT T, 727 ¥ Tld, BEEBSLHET CORE), ~) 275 —%Hw7z3l#%
EHFEIMCTMELER SN TND Y ZOHBG. 7=7 ¥ TOFRRTIILEI/RBICE & F 5
THY, de~Y) 7FESYUEMIC L iud, EgIEE), Wb ek, Jeuh SRt e, KB A
VEEAZBEE L 723IE R, AL - T v 7% VBRI L S ThiCw %Y, BUEMORLR
e IE, IS oFlEDE id, EHOEREZ bRV O LR NS,

= 2N L 19814 IZEEAE L 2 KIImERIZ X D . CNMIBUF DMEROBEAEEZZELTEB Y,

19 2015 CJMT DEIS, at chap.3-97.

20  Id.at chap.3-78-3-79; 2025 CJMT DEIS, at chap.1-7. [ Bl it 72 J 13, BiEC CNMIBUS R RER O 7 = 74
A M5, IKOURLICT 7 AL, BT 5 Z LATX 5, https://cbma.gov.mp/wp-content/uploads/2023/
01/1.5Technical_Agreement.pdf.

21 2015 CJMT DEIS, at chap.4-165.

22 AL~ T v 7 (bullet traps) (3. B CTHST L 725U RIS BRBE & 70 o TRELT 5 2 L 28T 5720,
BSNIZRE S ND, ZeRE B E Lo Th Do

23 2025 CJMT DEIS, at chap.2-40.

24 b~ 7 EBISCIEMICIZ, BIET =7 ¥ Trb T 5 IR L€, [ FEHGHE % b 3712 3I#R
w419 WFEM ] (non-live fire training requirements) & DFERASH %o Id. H 7% AT, 2016 4FIF T OHEHT
HEW, TEZT VBT L EHOINFHEZBAEMICE EEoTBY), EEE) bold, LT v
TEHGTHEFIMICEE SN TS &) HEA S 5, Anita Hofschneider, Tinian: ‘We Believed in
America’, HONOLULU CIVIL BEAT, Dec.14, 2016, available at https://www.civilbeat.org/2016/12/tinian-we-believed-

in-america/.
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AR L o> TWDE, —F, S BV CHITBURDETE LT\ A L HiddE <, &llidsCNMI
EFIZ L o THIA SN TV 5720, KREPSERFF LT 1213, CNMIEBUHF & O [ C 1 Huf) 17
ERERNDENH DL & ENTWDE,

3. BEROIKHEELREZ7EAXAY

FRESFEET L, b~ ) 7FIEREICOWTIE, SRF T WERKIC X ) ERBESEEGE:
(NEPA) 712D KRBT L A A ¥ M AYTbN T & 72 RFETIL, KEBRBEFICHET 2 EARELR
SR L A5, NEPAIZIE D CBRIET v A & v b O A Z 3L L. HFHEE A~ H 12/
bAHEFREMAEH L LT, b~ 7FESIZOWT, BT ¥ A X ¥ b OEERE & Hiss
DOWEFE 2R D,

3.1 ERBREGRE (NEPA) ICEDCIRIET X 2 > b OH#EH

¥ =T ) - 77 —s3— (Daniel A. Farber) |2 & 4UZ, NEPA (L, 4 COMEFPITEAEEI 123 LT,
REANOBRERBLZRLTBD .. ML), £ TOEBITERE L. 7074 OBE~DOZE
WZOWTHEHFZFER L, 51220 EE 2 LRITBEBE R MOITBRER ., 2 L TIh < &%
PRAL 2T IUE % S v, EIBITEBREBIC L 287 A X ME, TOX) eE HICED
WTERSNDZ LIl oTHED . BARWRERTFFIE, K3 2 30EETH 5 [R5
FEMZE E 4] (Council on Environmental Quality: CEQ) DHHIZ L o> TED LN T 5,

NEPA & CEQ DBIANZEED CEIR T L A X ¥ P Ffe TRMNZFEM SN2 DN, BIE EOREIZ
OWT, HEWES 202479 [H5 7 2 A A~ b ] (Environmental Assessment: EA) T 5 o
EATIX, X0 a7 [ B3 25 M52 | (Environmental Impact Statement: EIS) % VER 9 % A
By TOBLBEIEIZOWT, i TREDPITD IS0 BISOERALE L ENHITIE, 300H
ey bbb, OFTINL ) ELTOLITHIERBNIICL DL, OUFITAP [EE] &
FHMiS e 2 &, @BFATADPER IS L TERLZEL 525628, UE3RERRT LI L
BROHN Do 7B, NEPAOED EHBIZ L AUE, oGO [BREE] i3, BAREREICES
IO - SRR R SO RIZE LN D HEFRATEEEE Y EIS OAE R & AN EE & I L 7z
Yired. 228 hgisg® ] (Finding of No Significant Impact : FONSI) % {ER L 22 1 1UE 7 © %2\,

=5\ EEATENERI A EIS DIE & LT LT L 7235613, 3 [ A3 —¥ ¥ 7 | (Scoping) &
V) FRSEREND, AT U TIE, BIRT LA A Y FORVERT, OB A%
EZMEEDL T LIZED, EISOMNRFEEFAEHME L, 72, EISTHME SN LS EEGR AR

25 2015 CJMT DEIS, at chap.2-146.

26  Id.at chap.2-113.

27  National Environmental Policy Act of 1969, 42 U.S.C. §$ 4321-4370m-12 (2023).

28 LUF. AKHi (3.1) OFLBIZOWTIE, HRKOEHESIL, TNEBFII L, SEOMEE DT
5728, FEFOHMNIC LV EEER LT/, T2, —f, SIER L3R % o ZHEER IR T
WAHERN DD ¥ - A 77— N— GLHE—RB - BEEASET - IR - JLHEER) [7 207
BEBE) 21 HLUF ()% H 5, 2020)
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ETHIEERHME L TEMEND, AT AT TIUL, BISOTERTHiL, (R
SEAliEh &2 5% | (Draft Environmental Impact Statement: DEIS) | [ 335 2B 5FMiRc %k 53 ] (Final
Environmental Impact Statement: FEIS) OER & NHRKAETITT A5, Bid T, %D 5 0 & LIEI
BaL LT, X7 Yy 7 - axy b0z, —EOMHSRE S, 2O, Ak &bk
S5,

EISOPERUIKE L, EIFATECERBIZ, BOPRET 2174 (FHHEEHH) I2oWT, L Y EIRIC
52 55O WRBRR, BN OB LR 57200 E, FEFE DL 0% FEL
R E ) BIPBUZ OV T O P TRET Ly BISICZORREZ TR L 2 171X % 5 7%\ EISIE,
HIATERI DO 7 = 79 4 S TR E N 13h, FHEFTHE O RT3 7§ 2 K7 &C,
INRANOMEEI LS N Lo BIRATEAEBI L. FEIS OMER N NARANOHEE Fhios# T L, FE
FHEDSRACANIZ T L7 T T ONE R &% $ L o7z [Ptk (Record of Decision:
ROD) %fERi$ %o RODIZ, £ < Oh. BAFEISZHR L -NFIC Lo Twb ERbN %,

3.2NEPA EIRIB7 A X > FOFEREBANDEHA—Z DEE ERA—
1) EREHADEA

FNTIE, NEPA & SISO BB T L A X v ME, EHEWRHEE,. T4abb, ARoT—
Y EDOBRTVRE, FIEEZ & KREDSRET 2 HFEFEICOEHSINDLDEH ) 0o Hik
(31) ®EBY . NEPAICED S BRIET LA X ¥ MEMRBIZ. & TOBRBITHEEIREINT
B, BEREEREDL, ZOHNTIE RV 2OHIZDOWT, AT 77 ¥ - ¥4 75 A (Stephen
Dycus) l&. FEHEARIIARIICER TR E LT, NEPA DL EREIZE b 2 HIBEF O %
oSNNS e, BHIE LTESELTWAD G U, F72. NEPADSHIRAVIZESF I % 7
B L T 2 BURF RSB BURFIE B I 5V & iR T 5 ™

FHMELATNEPA IO BRI T L AX ¥ FOFERFHLE ) ZLI2o0nTE, UOKFELN
Bl ETHHLTBY, flE, WBHEERTR~ =2 7 V58 5090.1 5 [ BREANSMERTH~ = 2 7
Vi, THEFEOHHE & LT, NEPA, fHER YA V2 & KEIZBW T AMBEEICEEL2 .
ZBWEOITHIIK L, #HSNE| Lk RT3 Y, F7-, (ﬂ:é’l\%éﬁ%%ﬁswozﬁrfﬁiﬁl_?
T OMREERTE ] &, [NEPA X, 12V A V& & EokE, Z0@MNEPEHAIIB W TEE LD

29 NEPAIZHED BB 7 £ A X ¥ M F#iTld, DEISOIFME R A b T & Ofdid’dH %, DEISIE, ER
EMBOEFRBOF B I & 2 BRO KR FHENFOMBILIZIL LT, EHEMBIE SN 5%, FEIS TIENEMD
BIESND LIRS L v o BINRE [7 2 ) 7 OB 197 5 (b RS H4, 2008)

30 STEPHEN DYCUS, NATIONAL DEFENSE AND THE ENVIRONMENT 16 (University Press of New England) (1996)
[hereinafter Dycus].

31  Chief of Naval Operations Manual 5090.1 (OPAVM-5090.1), Environmental Readiness Program Manual (June.25,
2021, revised July.11, 2025), at chap.10, 10-1.3.a., available at https://www.secnav.navy.mil/doni/SECNAV %20
Manuals1/5090.1%20CH-1.pdf. i /EH#kF £ (Chief of Naval Operations) DOf%#EIIE, FERE ’1’?%52%?5‘?%?%
DT L R EEEOITHR 2B 2 iS5 2 L ilH b ROGHEZSM #AREE RIENC
V2 BEMERBEG R O EAL & 0 < L SR ME—ER RS O BRES I ETI & Bk & i —] AR
#1435 (2014) 22 H,
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WAL 2 DO L, S SN E . FIFFABEONEZ RN TW LR, Z01E0,
KREAT o728 T A A bo—#l& LT, db~) 7 EIS &db~ " 7 F EIS SUEM % /LT
k. INSOHEEIL, NEPADEFR, NEPAICEOCERET LA A Y FFFEIZOWT, L
FLIFERLTWa,

DLE#BIGEE 3103, KEIL, NEPAOETFRBIZOWT, ERWIITINERBHEL. F 72,
—EOMEE#EA LTI DEEZLND,

Q) BRAOER LRR
77—/ =&, NEPA L, #IRFTBHER OHIWTIZ oW T, BIZFH LOZEMZ ED 72 Db,

ZNEDERWHRZRTHOLDD», EVIHIGRRICER LTS, 77 == 2&HUE, 2o

% O < BHFTO R 5 TR 5 A5, SEENE. NEPA X & 2 2 EARMHIF 2T b

DTHY, ZoOfFZ R L7256, LEITEREBOTAIIREEEIIRT 2 L0vE2HoC

WhHEWH Y, FOLET, 77 —/3—i, NEPAOEFIZE®E L, K, LTO L) 12l Tw

%%

*NEPA Z MRt & L7222 IR0 S & ), ST EUFREO Y0y = 7 P ASEE L 22001356 &
fEVAHS, NEPALZEED CBRBERRINE, 270y o7 MIBEEZ L7256 LTWwh,

* NEPAZSE N C, BEBAEOB A2 OMEOH L 70T 27 bW DhiE, Bk L <I3E
BT O ENLh o572 MAT, L oio7Tay ey v, BRI TLHEE LIPS
w5 LHITET SN,

DFN, 77— N—IZHEZIE. NEPAOEFE L3, BEICEELY 5 2 5 IS EFRE 01T 412
L. BAEICED, 2o RIERZEEZ (29 &9 %) FEWHIR LT 2 L 25T REZ T
WhBLEFAL). #loT, FHHEAHEOBMRIEH TS &, ik (32(1) D& BH, NEPAN
IS FEBE D47 2126 L CBldb 2 (Gl S s Db, NEPA OB IL, ERFEBIZB VT,
BIRUTIEEZLEDLRTNE LS\, Bk (4) OB, KgOoFEL LT RT3,
b~ 7 F AR L, NEPAICE D CBRE T LA A Y bOBIEAERZERTLEICED, K
HOMEPKIELEBZBLNIFH LT 2205, FEOFFIIL L hnERens ™,

—7i+ NEPA L EBREE 7 £ 2 A ¥ P O BEFFHADOBEHIZOWTIE, TORFLEVHIBANS
LIS LTALULENDHHS ) TITIE, ¥4 ADRBEEBA LI\ ¥4 5 A2 LT,
NEPA I, #FATEBARBIICR L, FFEDQBERIA R Z RO TV L O TIE R (., 7272, S BUTHE

32 Marine Cops Order 5090.2 (MCO05090.2), Environmental Compliance and Protection Program (June.11, 2018),
at vol.12, chap.1, 010201.A, available at https://www.marines.mil/portals/1/Publications/MC0O%205090.2.pdf?v
er=2018-06-18-114045-040.

33 77—/ — - qidgik (28) 37 He

34 [AE-39HLITF,

35 =Bl LTk, NI AIMNICBIT 2 BEEOEMGTEIHETm . 7 1) FNTZEHE L 223IIERR
W23 %0 WOBKEZM, $aRE DREIAR T B 2 A ERSIRE M & R A 28 1
LIF (=A0354E, 2022)
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BICHEL ENDE TUERIZODOWTED TS E W)Y, ¥4 7 ZADOEKIE. NEPADFEAHIK
FRICEELZDDOTIE RV ERbNSA, S BNEEOEHRITAOER G LA & F
TIETERVE NS, NEPA@BEE%ﬁiA%éhfv% EEMS N THA ). 2, NEPAIL,
KEWH L, BEET7 LA XY MILERFHROBIERETZ KO 25mi0 s LT, HERMICHEST
@@ﬁ%%~%%%%ﬁ?¢ﬁ%Jt&%i ENHDL OO0, B, ZAULEEINIC L 2ZEEIC
FE72 573\, KEIZ, NEPA & CHUSEDS BB T L A A Y FEBET L L) Ve filEL
BHH, RAEMIZIIES OBETHENHEZRET LI ENTELDTHL Y,

VT, RECOMmOE LD %2 5)5, NEPADCKEDHEFTH ICELEMW 2N %R gz
ML &) &3, 2hid, BET7 A2 Y POBIEREBOERIZKRD L LW THAH
Jo Ll BEET YA XA Y POERERPFEZOKRETH LU L, TOEBFEIZONT
F, REENAHLEERELRENLIGMPDHLEDEEZ NS, KEICLDEET LA XY
MZDWT, 20 L) HERWER DS 5 7 h. NEPAIZ L 5 FEEAZHIH & v aiEid, %<

OHE, FEAWMED Co T, KBEWMITTII 2 =T 4 — R EAT— 7RV — L O THRER
NAHHENEH, &AM [BENRED XEV] Lot BRIEAGSNLZ IR b EEbND,
Z OB, NEPAZIED CBIEFRINE, AT =27 RV F—HoEfE LT, FH TN &&E% 17
LTWABEEZLNBED, TORIZONTIL, 42 TWHDOTHNRDLZ L L Lzwvy,

3.3k~ U7 FHEFREE EIRIET XA X 2 b
MBE7 XX > FOEHRRE
ZZTIE, dbx ) T FEIS I2DoWT, FERFEOBEME L BRDH, IS, €O HIE]IZH
BRI L TB &2\, k=) 7 FEIS (&, ERi#E &REDS, 19994F DI, ~ 1 753
BB ZIEEIZ O WT, ISV OPDERT v AX Y M2 EL TE I LI
LTWb, TNHDRETLAXA Y ME, wWIihbdb~) 7HEE. =7 Y i2BI1 53#
FHE D ARE LTEBY, 199946 HIZSEENAFEISTIX, 7=7 Y IZ2w T, LEI#O -0
M 2 . 22RO 72 D ALE O B & L PRk L FER. e g | 2 X 2 EHE AT
ZFEN., [AESHDROD THRIE SNz F72, 20107 HIZFERSNAFEISTIE, 7=7 Y IZD
W 4T oA (K AR 3 AT & AN B IR 1 A T) R RRE T A 2 &8
RESN, [EIHDROD THRES N TS,

36 Dycus,at 13. TN EFAROIRH L LT, kOGRS, 81l - 58T (29) 198 H, &1l1ld, NEPA D%
ENZOWT, [EFR S EHFTE, —B LT, NEPAIIBRBEICERE D D7 WITHOBIR % 67 U 72 928k
Ml BISOMERE @y L2 T Th b L W) EE L > T | Lk RTw b,

37 HRICKREOHEFILCNEPAILOAE R L2 b O TIEA WA, 22T, 28 FTIE. BREE0EHEL M
L THL FRHE, BEE7 LA XY POREE LT, BOETE L L QMBI TE CIER <. FEY
FETHHI L. BN MIBIEBTEROBMTH S 2 &, EiTARE 0 H 1 7 BREELE O A A
ThoHI LB ERFET DL, ROGEZZM FER=E [BRE7 v A X 2 b L3 Ah—5hiG o o g
~ 86 H Crdk I, 2011) 0

38 2015 CJMT DEIS, at chap.1-13.
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D) B, 20104E7 FIZFERENZFEIS (LLF [ 777 A FEIS)) * 13, #iEZHD S A4 MVIZHRE
NTVLEBY, FT7TARIMEBMR LR 205 L LT\w5b, 77 AFEIS OFFilifs R % B £
Z. RODIZid, Al @4$H&Lf Q77 LB 2 LERHES b RO, @7 =7 ~
BT 2SO E, @QFETHEHOFEY HINE Lz, 77 20BN, OFEE I
A WEitsERR D 77 M& BEVZA 2 72 iR OB AV D A F A

77 AFEISICOWTIL, 20, KEFHT — F~ v 7OKIELRMAE (1. CHidk) 1Icdbe s
JET. MM T LA X Y DA TONTB Y . T ORI ZZERIE. 2015457 B I [HiE 1
BRET BT S i 3h &5 (Final Supplemental Environmental Impact Statement) & L TR SN Tw
5 (LLTFTZ 7 AFSEIS]) Y B2, 77 AFSEISTIE, 7 =7 2B A Hl# 0% EICD W
T, KFEFfRO— K~y 7ORBIEINDL Z LW, 77 AFEIS% %) 72 ERLRODIC £ -
T BICREREFIHE L SN 2 e00 fHEMFEMONREIZLANE SNTNE Y,

B, FT7 ABEFTWEERT S NS —EORET v A X v MREFIZOWTIE, dLv Y
T F AR 2 0 o TR S N BRERAR . b~ ) 7 F EIS & ORIV EE 2 F 1 L 7
M, FOIZOWTIE, 42 THRIET 5,

Jb~1) 7 EIS O FRABG S iz oid, HEEH, BWEET7 LA A~ b@%fiﬁﬁﬂ@f? ﬁ‘i'
MOFHt L b Aa—E 7 (3.1) OEfHIEZL E12OWT, HIFER (Federal Register) 12
L7220134F3 H14HTH %, AL, ZOHT, Tﬁf$z$f@ﬁz FRIZ~ ) TR Jab‘“Cl
Bista B DT E T 5. B0 B L O Mk id. KFERE S OB E 4 72 1R 43 C
HHI LN, S KRR DS, 29 LzAEREL/ 3720, b~ 7FhiEIc8
WO, EHGTECREN R AT 720 OIS R O A RiE T A 2 LR REL. INUCH
D EEHOFRBICOWT, BEFORELFT2 LR Tnb, Aa—-Er7L)XT Yy

39  Department of the Navy and Joint Guam Program Office. Final Environmental Impact Statement: Guam and
CNMI Military Relocation, Relocating Marinesfrom Okinawa, Visiting Aircraft Carrier Berthing, and Army Air
and Missile Defense Task Force (July, 2010). Z O#fi5#id, IROURLST 7 A L, 78— T IZERT
HTENTED, https://www.guambulldupels.us/ﬁnal,documents.html.

40  Department of the Navy and Department of the Army, Record of Decision for Guam and CNMI MilitaryRelocation
including Relocating Marines from Okinawa, Transient Nuclear Aircraft Carrier Berth, Air and Missile Defense
Task Force (Sep. 2010), at 88-91, available at https://www.guambuildupeis.us/documents/record_of_decision/
Guam_Record_Of Decision_FINAL.pdf [hereinafter Guam ROD].

41  Naval Facilities Engineering Command Pacific, Final Supplemental Environmental Impact Statement: Guam and
Commonwealth of the Northern Mariana Islands Military Relocation (2012 Roadmap Adjustments) (July, 2015).
COWMEFIL. KOURLALT 7 AL, N—= T LIZBHT A5 LA TE %, https://cdxapps.epa.gov/
cdx-enepa-II/public/action/eis/details?eisId=172796.

42 Id.at chap.1-3.

43 K (US. Pacific Command) OFAMKAFRIZ 201845 HICET S NTEY . BIFEIE T4 » FARFEFE]
(US. Indo-Pacific Command) & 72> T\, A ¥ FASFERIL, KREAHWB T 2 M5t 4% (Unified
Command) ®—2T& ), fEHKH (US. Forces, Japan) (&, € DFFHEHLHI T2 %o

44 KPR (US. Marine Corps Forces, Pacific) 14, W ICEER 3 2555 &, A » FRPEE LR
13 B ML PRIRER ORI T d % o
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7 aA INOOICHEESNAIMIZ. 4H29HFTO45HME S, ZOM, 4 H10H» 5
AHRHE T, FANRVET 2T VBV TABEEERET 2 L S L2A T v -
ax Y NI, Fo%k EESNLZ EERD, 4H23H, BHTESNTWST ) v o -
IRA Y MIHASET L WEET, R MMEZsJBHECERTSE, EBERICARL
72% ZOBEIZFFICHS2IZL T,

BRET A X 2 b FRORMG, S 245470 5l L 72201544 A KRR, FFAfiAS R
ZDEIS & LTHET S, 4H6H, #EHELIL, DEISZAROMEICML, 4aH4H 56 H3HE
TGOHMD/XT ) w7 - axy MIMARTAZ L 4H29HRL51IHETHA N LT =
T CABEERMET L LR E e EIERIC AR LY,

A=Yy 7O LFEE, DEISICOWTE, 7Y v s - axy MIBIZEES L Z Lk
ko 201545 H 14 H. WEAIL. SHAHFTOHMER SN LT, B EHRIZLR L7275,
ZOHEIZOWT, A, /870 vy - axy MIMIZOWTIE, o4, HEHERY 7% 45 H RIS
2 T60 HIH 27 LTV 7225 CNMIBUFRLBMAER 2 E0 5 OZFHFITHIGL T, 51260
HEZM2 C1R0HME L72b0THLEHPALTWEY, ZDHbL, DEISO/ST) v 7T A
MOEIZ8 A 18 H E CE S, ®AEMICIFI0A2HEF TIEE SN2,

D& LR KR T, DEISOMEEMIIHR T LX) LR A7, kThHhUE, 2nhs
FEIS OTEK, ROD DFEHEAM D Z EATEE SN LS, k=) 7FES 2O CAHEBET LA AV b
X, 20154E 10 H DU, Bwv [KIEAR ] ~AA DA 2 & &% b, 2Ok, AR T T AT
B9 41213, DEIS % KIFl2#E & 2 72, dt~1) 7 F EIS tRiERA 202546 A I238F S5 £ T,
BLZI0EMER 22 TE% S oz RRHER R (2025410 H) T, b~ 7 FdllisaEr
B RE LIZBRET A A Y M, KIZDEISOEREEICE & F o T b,

45 Notice of Intent To Prepare the Commonwealth of the Northern Mariana Islands Joint Military Training
Environmental Impact Statement/ Overseas Environmental Impact Statement, 78 Fed. Reg. 50, 16257 (Mar.14,
2013). EFAVSTY v 7 - A XY PO HIZOW TR L EENE, RERGR, T AN, db~) 73k
BOBEREZHLL TV 25HE75 0. 22 3301) TR, Jbv ) 7 FBOBER 2tV KRl %,

46  Notice of Extension of Public Comment Period for the Notice of Intent To Prepare the Commonwealth of the
Northern Mariana Islands Joint Military Training Environmental Impact Statement/ Overseas Environmental
Impact Statement, 78 Fed. Reg. 78, 23920 (Apr.23, 2013).

47  Notice of Availability and Notice of Public Meetings for the Draft Environmental Impact Statement/ Overseas
Environmental Impact Statement for Commonwealth of the Northern Mariana Islands Joint Military Training, 80
Fed. Reg. 65, 18385 (Apr.6, 2015).

48  Extension of Public Comment Period for the Draft Environmental Impact Statement/ Overseas Environmental
Impact Statement for Commonwealth of the Northern Mariana Islands Joint Military Training, 80 Fed. Reg. 93,
27678 (May.14, 2015).

49 10A2HFTOERIZOWTE, L) 7 FilB TORRBELZZRLbOL SN T2, KOBH
%2, Public Comment Period Extended until August 18, 2015 ChST, available at https://www.cnmijointmilitary
trainingeis.com/announcements/21.html; Public Comment Period Extended until October 2, 2015 ChST, available

at https://www.cnmijointmilitarytrainingeis.com/announcements/22.html.
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dt= U7 FES DHEE
(2-1) 4xfny 7 st

b= 7 FEIS . EHH (Executive Summary) & AR LAEIE, BLZ L40—T O D,
WOTHRKELETH L, o, WBOKRTBHIE, HMHTT 72V eNEE Lo TwbTL
O, TITIE, BFOHTORBRDL L L LIz,

AL~ ) 7 FEIS &, PORSFEEHIRIZ B\ T KRB OFIRAT EA 72 ST WHLIRZ B £
A TET YTEHBRL AV, 237 2 TRERRHES AR L OV OFIZ AT 9 2 & ZI]RET 5 Lk
TWwA" db~Y) 7 FEIS TR, SO O HAIMETEIZ ) JEET £ A X 2 M & LT, WHK
O3, KER, KROE, BEE. 25, K ONZKIH (Submerged Land) OFIH, L 27 1)
T—3ay, BEAEAY., MEEEY., LG, FBIEJE (Visual Resources) . Fik i, Ak
HE, HAE N O BRBEIE SR (Environmental Justice) ™. 55 B L OBEFE, AMMETAE K OV 421
VI E16 B IZb 72 o CTRHMiAMTH I 720

B, b~ 7 FEISOF A FIVIZiE. [Overseas Environmental Impact Statement | & V> 9 FEAJAS
RoN%, #IPBUGFHRIE, FHEFEAKE QPR A IR O A G (71—
Vo aEy X)), NEOBEE R EICERREEE G2 LRENS L6, BETLAX Y MO
Ehiz Ko SN LD, 29 LBET A A Y NI, NEPAIZ X 59, % —% — (Jimmy Carter)
BMECIH S Nz, KHEm A 121145 712D W T Th s, db~ Y 7 FEISid. FIBETmE A
KEOFEHE 12~ A VLo O FEIFS 228 (International Airspace) (252 % 52 filidL, & D50 FHli
% NEPAIZEED KRl & #EG L. —D2DEISE L TR L72E LTwa ™,

(2-2) 7 =7 VI BT % FFkEE

e~ T FESIE, 77 B B2 & LA A ORIFRIZOWT, 77 L FEIS
TR THEERENLZRODOFEAREZFIH L 2D, 727 YI2BT 2SO MAIE, WEER S
HOTIE A ZOMBLEES AEBRIZL D I A > 7 T RSERERIMAF S 5 LA VHE
TR HOCEMEN R TITONL LBNTV LY, o, BURTT =7 Y DI3IE35 0213, fF
WihE 22 @) 12& ), KREPHEY LIFTBY. 727 Y I2BIT 2872 2 AFRENE W B 5
728, CNMIE & O T F S %2 2B 613, KREICX 240 R T DAt o i

50 2015 CJMT DEIS, at chap.1-1.

51 BURIEFRIZOWT, Jbx ) 7 EISId, BB HET (EPA) OERIKIRL 2075, [BRIZHD S
DR BTN CBOE O E (development) . FEfii e NHATIZ OV T, ARE, Bl EFESUZPACH
boI ., BTOANLITRIELTNE A E 7% (fair treatment and meaningful involvement) % f£3F3 % Z
& ] EABRT W%, SeeId, at chap.3-243.

52  Environmental Effects Abroad of Major Federal Actions, Exec. Order No. 12114, 44 Fed. Reg. 6, 1957 (Jan.9, 1979).
KA 1211451220 T, 3L IIROER & S, AEFHE [ E L BEE—IFIORE OB E
Ftax 12 B3 B BRERIREE LA D Vv T — ) AMIBRBERR A K E B R 5 (2003) 90 HELF

53 2015 CJMT DEIS, at chap.1-1.

54 Id.

55  Id.at chap.2-105; See also Guam ROD, at 10.
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BAORRELRDEENTVE S 2F ), JLx ) 7T FESIE. 727 Y IZBWTH 7243 % 55
5 LT, BN T HONEHEIFEE EAZETH D o, HEBE/ N RIEM TR Y 5 &
DODHMLEZRLIZODEFT A D, TOL) BHIHRIIT. o Ty 727 BT 2% M OFIX 35
L IS L D KREDMED L [HEE XS] (Military Lease Area) ICFRE SNLA 2 &
ol M2id, kv 7FEISTHE SNz, 727 Y28 5 JRKIS O FAN 7 B &

ERLIZDDTH D,

2 FZT7UILE TR IIBEXEOB SR

L) RO S L7z US. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Environmental Impact Statement
for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), fig.2.4-8, Training Range Complexes, available at https://
cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April%202015%29.pdf.

56 Id.at chap.2-33.
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BT E Nz ) THAERFIILTH Y L~ ) TFESTE, 2OTY TIZBWT, 4
elo F%J”?ﬁi%%gé\ﬁﬂ (Range Complex) % #%i& 9 5 stHi A4 S 7z, AL~ 7 F EIS O HGERH
&AL, FIERRE AR X, B RO R B X 38 ] (Maneuver Area) WG TN Z AL 5 & B
T 5 Wf%ﬂﬁﬂifﬁﬂu (Special Use Airspace) 7 &%, HIFEAIZHG SNz —fMoT) TE L72b D
EENTWAEY, KRR T B, FIFSEAMKRIE. ABCDOAXKIEIZ G2 TB Y., ENEh,
LIRS &) ilfgaez Rz 3 & She,

F1 FZTUICH T BEEEEE

o S % FIFRIE D)

B b s B X 38, (High Hazard Impact Area) % 5¢iE L. #b EIIAZERED S35 S5
TR % F v 72 SRR ok & FE B

F& LT, EECHBITEM 2 & 5 EHA I L Ehi. T0l3h, BHIZX 25T
PEIARE, FEHAHZED W, BRI LY Iab—T 3 /Jll#ﬁa%%ﬁﬁo

He S/ NG R A I & AR B BRI MR I 2 kB L. FE LT, b)) 7T
AFGEERC | Eg BRI % . 20132, EAHZ D 2w, fiZEgicL sy 32— a
Aok % S i

F& T Al — > (Drop Zone) & #REFNHM — >~ (Landing Zone) |2H VT, BEEELE L A
FHEEED |V a7y —, MAFRIC X B30 % FEhti. 2D, 787 72— T IIFR AR
AR 7 & % Fitio

AR E A

Al AR B

L) RO A T ZEEH DB, US. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Environmental Impact
Statement for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), at chap.2-67-2-68, available at https://
cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April%202015%29.pdf.

1) 45 (high explosives) 13 JEFERFZ WAL O T HVILFEEHIAHE T B & 9 BRSNS, BRI PRI &2 s $n b,

CDIEA, BEHFAH IR O [HEmFE)FIEE ] (Convoy Course) X FEE L. & DI
WX Tld, FEfEH 2 fE b 2o VoK BRI A ERIFR R . /MIE 2 -V 72 3R, S B ok iz & 24T
9 T EDHRFE S NIz, KEEM A EOEMEREGL L SN0k, T4 ¥ VMR L2
WD+ A - N7 A4 (Unai Babui), 7+ 4 + F2)V (Unai Chulu), 7754 - F 24 - 724 (Unai
Lam Lam). AFEEICTH L72B 5O~ F 4 - <+ 02 (Unai Masalok) D427 T 5 (M2% %
HE) ™

b= 7TFESIE, 727 YIZBIT BN EREIIOWT, AEROFERHIHE X208 TH 1 |
FEHF I AT DN TV B HIE, XRER & LTHEET 5% 95 A2z, 30 A2 52,200 A f&
BT 5L LTW5, F7o, I OBHIZET 2 HMIE8FE2H 104 & S, IKERE
723, FERE R OB 2 54rb b 05, KROE R &% w7z 3. SEpw 22
IO R EDEIFMNIZE)T (Federal Aviation Administration: FAA) 7> HAGE &1, WX EICFREN D

57 Id.at 7. FRHVEA ZEE0E, BIRYy & R0 0> 1282 S AL ZEIT, AR A AR 2 & o A
MRS D,
58 Id.atchap.2-69.[Unail (. b~ 7 FEEOBIMFETH 5 F v EUFET [ 2 ERT %,
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FTCEFFEMEINLZVELTVREY,

b~ 7FEISIE, Db &) ZAlRE 2 X— 2 & LS, AR @%Uﬂ%’*ﬁﬁf’”@%ll%ﬁ@
ERNEIIE L, 727 YI200T, REFEME LT3 00ERBAER L. BEELORELF
fifiL 7z (N IEAIH (3.3 (2) OERETHLR),

(2-3) 7 =7 VBT BN & BB Lo
T =T BT BINFRETH BRI G 2 55 BC oW Tid, db~ ) 7 F EISONE % g1
w27y Ly b (T ) 7FHES 7y 2Ly M) BT L2 EDHZTH 5o J)"?H»
BT AA Y MRREO—BE L THANIATES 7 &C0 MtFERAEA T 5720 J’E)ﬂzént
%)(Dé:%m‘om.)o =V TFEST Y 7 Ly ME, WA REEMOERE A T I b S
T, AR OFEMEIPE D BB Lo EE AL [ERLEFTEER2VWEE] [EALE
BCTIEH LN, BELZENT LS t#f‘%%%@L [ERREETH)., o, BEXERT L2
ENRTERVDLD] D4DIXGr L7z BTy b~ 7T EIS CRHlis 7z 163HH (33 (2-1) =, 21
FROFEKFIZETIIDTWEY kv 7FES 7y 7 Ly ML, [ERLEETHY) ., 7
O, BETERTLIENTERVLOL, Thbb, <) 7 FEIS CRbFEAREELZ AL 50
REMEDSH 5 & SN7-oid, B RO T, By, THEEKIBOFMMHA, Lr7)—ar, B
KA, WEEAY. REUEE. ASREOSHEETH LY b ) TFEST v 7Ly ME, INH D
WHHEIZ RS E, RE, E2 (k=) OLHICEHRLTwb, B, b~ T7FESTIE, 7
=T Y ENF Y RFIIOWT, FHIIEE & EX G R —ETE 2R EIIER SN TN S Y,

(2-4) 737 2B B AT

IRIFNTOWTUL, Bk & B Y (22(2), FEEZFER TS LT, F2ICTHORESLE L
%bo At~V T7FESIE. ZOL)RFHFERE 2T, /F /BT LRI ORERIL. CNMI
BUff & O TS FHEASE T LR RUCHRA S, B E TICE8FEA2 S 10482 2 L O RaE
LEBRTWD, KEIZX D MO/ ST > i i e S, Jliiag & O X & i
By KA 27T OEBHRF SN0 IBER L OTIF T, mEEfE BB O (K1) Rk
FEBY X3, KB BN MR, BRI — > 2%, SCEMRRIZIE, IO 720 AT 5 H
PRASERRR 3 2 Foth & PR iRk . — RO AE 9 2 BRI EiiE 2 & E 5 2o kT, dbv
)7 FEISIE, AN ZIEEE S LT, AIFEEGRL BORMILICHKET 22 L2 RE L, £
NENOIFHBREMIE. £3 RA—D) 1TRT £ ZAlBREER £7- 3 & ST,

59 Id.at chap.2-67,2-74.

60  Draft Environmental Impact Statement (EIS)/ Overseas Environmental Impact Statement (OEIS): Open House Public
Meeting (Apr. 2015), at 8, available at https://cnmimarines.s3.amazonaws.com/static/Meetings/ CJMT%20Public%20
Meeting%20Booklet%20%28 April%202015%29%20-%20HighRes.pdf [hereinafter Northern Mariana EIS Booklet].

61 Id.

62 See 2015 CJMT DEIS, tabl.ES-4, Summary of Impacts for Tinian Alternatives, tabl.ES-5, Summary of Impacts for
Pagan Alternatives.

63 2015 CJMT DEIS, at chap.2-113, 2-115.
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F2 FoTLCBVWTTHINIBEALBE LOYE

FETH L Lo
M e O F& L CEERBEEXE (R I2B8WT, REREI» KDL,
- FoT yEBRZEETHRT AHMENET L), B oS LI A
B v, g S g

[ sensitive receptors ] (“FRERPEIE %2 &) (B 5o

FHEMIXIHAD T 7 £ ZAHIPI AL BURTRFE T 5 B f A (8D
B &)\ L OB A,

ARSI B, TR M DU TR 3 & LI iR 2 SIS LTT7 7 2 2

Tt e OEIR D FI

L7y T—3 a3y DHIR &, WEGREBEXEBIZOWTIE, W, @EICZAD 232
nb,
i BRI BIT A EYOEBBRES LD S Z LT, HEREHAAY, EY BOG
-~ FM P F SOTPSE ST 2 Ty S
WA WX T EREFIFRIC X O Vv TR THEISEEDR LR,
L—&—% A Fo@EE" . Bigdtimolf !—Ush1 ‘Cross” Point | f)‘ﬁzﬁ)ﬁ-ﬁﬂ
SR TALHE U B F72. IEHEARA, DOKBEICLY, BOREIETH S

Z v —1lI (Mount Lasso) 75 D HtEIZZE (LA EEL% (I K2 %%E")

R LRI, EFEREKIEAO T 7 L 2D HREN L 2 LT, LT 3 =
AL =5 4 — OREREROBEEITEAEL B,

HH) ROEH % FNZEZDNER, Draft Environmental Impact Statement (EIS)/ Overseas Environmental Impact Statement (OEIS): Open House
Public Meeting (Apr. 2015), at 9, available at https://cnmimarines.s3.amazonaws.com/static/Meetings/ CJMT%20Public%20Meeting%20
Booklet%20%28April%202015%29%20-%20HighRes.pdf.

1) 7= 7 CERRZEEE, BRSO AIE S 545, db~ ) 7 EIS TiE, AIBERED T E STV 5,

#2) b~V 7 FEISTIE, M ICEHBOM EERH L — =% 4 P2 REET 5L ENTWD

£33 INHAIH T BIIEESTE

FE it & B IS B
7377 1L (Mount Pagan) J&0 12 = FE fa B e X d & i Ly b by A2 OONEE B 5
DRI % MR L 72 RGN & S fti, 2 013, ERARED I8 T U B
e BT, 6D O HEIE M X CKBER AR, EREI — v TcAy a7
5 — % EOFI % F NEIE i,

ERPRBRE) X 2 B Ly ANROUE 20 &0 AN 7 B PR R R BRI IS & B, 2R
Ji % b 2 W Al A I b

JEERAN B B

RSl SegN

) RO & B\ ZE5EH 3 FEL. US. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Environmental Impact
Statement for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), at chap.2-118, 2-120-2-122, available at
https://cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April%202015%29.pdf.

b~ 7 FEISIC LT, JEEREIFRSAE A R O el X C 5 i S 42 7K B A IR C 13 553
RSN, Tz, WlEEICH T2 -2 - ¥—=F, Ly K- E—=F, 7h—- - U—=FD3H»HTik
JK PET] SR SE#H %5 B (Amphibious Assault Vehicles: AAV) 2SS L5 %, /34 12 BI1T B FIFET AAV

64  Id. at chap.2-121.
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VW LR TON DO, FBEEEICL S &0 T, Fl2842H L BED 5N TWDH 5%,
T =T BT HKEE AT TIE . AAV OLER ERRIZER 852 [ & ENTHD ¢, kv T
FEISI. AKEEMHEIIFICOWT, H L ORTHEE L, IVECRTHWSEZENFHRARNNS,
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L) WG % IEIZEEBDEM. Draft Environmental Impact Statement (EIS)/ Overseas Environmental Impact Statement (OEIS): Open House
Public Meeting (Apr. 2015), at 11, available at https://cnmimarines.s3.amazonaws.com/static/Meetings/ CJMT%20Public%20Meeting%20
Booklet%20%28 April%202015%29%20-%20HighRes.pdf.

65  Id.tabl.2.5-1, All Pagan Action Alternatives Proposed Amphibious Operations.

66  Id.tabl.2.4-2, All Tinian Action Alternatives Proposed Annual Amphibious Operations.
67  Id.at chap.2-125.

68  Northern Mariana EIS Booklet, at 10.
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L) OB R B ZEEH DWERL. US. Marine Corps Forces Pacific, Draft Environmental Impact Statement/ Overseas Environmental Impact
Statement for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), tabL.ES-2, Summary Comparison of
Action Tinian Alternatives, available at https://cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20
%28April%202015%29.pdf.
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WAAIEIE NS Z L ld e h o7z,

69 2015 CJMT DEIS, at chap.2-99.

70 EFEH%R (International Broadcasting Bureau) (£, 74 A A - 7« 7 21 7 (VOA) O &%
LTV B TH %,

71 2015 CJMT DEIS, at chap.2-149.
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Statement for Commonwealth of the Northern Mariana Islands Joint Military Training (Apr. 2015), tabL.ES-3, Summary Comparison of Pagan
Alternatives, available at https://cnmimarines.s3.amazonaws.com/static/DraftEIS/CJMT%20Draft%20EIS-OEIS%20%28 April %202015%29.pdf.
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WIEICE DA RET L -2 2 BRI MEDOREIZIE, T Tk, H5W 57243

72 Id. at chap.2-149-2-150.
73 Id. at chap.2-26-2-27, 2-29-2-30.
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ZOEII BETLAA Y MFEHREOBET, #LT I 227 1 — DI A, EIBEFHEE L &
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JBIE. 512, =) 7T ESEZYIET A 4T, IMEIEICER R85 25 [1EH] & L
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EPA) |2 & 2 A%, HREK & BEREMAD I L Ol C LR, Gz <5,
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74  Pagan Out, No High Caliber Live Fire on Tinian, Apr.1, 2022, available at https://governor.cnmi.gov/archived-
news/pagan-out-no-high-caliber-live-fire-on-tinian/.

75 2025 CJMT DEIS, at chap.1-4.

76  Id.at chap.1-8-1-9.

77  Id.at chap.1-9.
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# ] (Guardians of Gani), [/S# > 7 4 v F | (Paganwatch) 75, BRIBLRENIKRD 5 (& [ A WL HE
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T oAb ) T T IREROE & R o 72DIE, 2016657 A TH D, MA26H, T—A - TV ¥ A
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78  Draft Environmental Impact Statement (DEIS) for Commonwealth of the Northern Mariana Islands Joint Military
Training (CEQ#20150088), Sep.29, 2015, available at http://www.chamorro.com/docs/epa_comments_on_cjmt_
deis.pdf. ZDOEIZIE, XV FEZNEOBEREIZL22 S ODHENENTW D,

79 EHX, 727 Y OERISHT 2ERILRICERRBEP NS E T L HIIOWT, ERA FIERE T
WCHRARZBREWEZZ )T, EMzE L TR, E3EE LCREZR SR 5 XK
DT 7L ADPAIREL B e Y% BlR L T b, Id.at3.

80 Id.atl.

81 Northern Marianas Residents Challenge Destruction of Their Homeland by Navy Live-fire Plan, July 26, 2016,
available at https://earthjustice.org/press/2016/northern-marianas-residents-challenge-destruction-of-their-

homeland-by-navy-live-fire-plan.
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82 Complaint for declaratory and injunctive relief (July 26, 2016), at 21, available at https://earthjustice.org/wp-
content/uploads/complaint.pdf. ZDFFIKIZ, T—A + V¥ AT 4 ADO T =7 A4 MR EN/2HDTH
bo G OFRLIE, MO N— VRIS 72,

83 EHEMHIE, FIEMROD L LHEOMF T OMOFHMREEST20TH Y. BEFLIIBW
THAAEN T Do AR [7 X)) BRI 245 H (RS, 2002) 0

84 7 AFSEIS (3.3(1) %172 RODIE, 20154F8 JIZHE SN T 5o

85  Tinian Women Ass'n v. United States Dep’t of the Navy, 2017 U.S. Dist. LEXIS 170080 (D. N. Mar. I. Oct.13, 2017),
at *28-29.

86 Id.at *63. HIPIL Tl [dismissed with prejudice. | & ST W5, FERTIUL LTI % b o TRHKEZHT
Thol L) T LTS D

87 Y= — - Ur v YA Y M, MTFOZREFDTII, 2B OHTICHFZHRE TS 2 & & HH
WZKDDLEDTH Y, ORI TE, HEFMTHEEMRICF VAL <L HFEEPFIN AT 0B
HFZLOGHER L, P IATVER#S S TEE LTHYS L, Eill - #iH8iE (29) 31 HELT,

88  Steve Limtiaco, Military asks for judgement in case challenging training on Tinian, Pagan, PACIFIC DAILYNEWS,
June 4, 2018, available at https://www.guampdn.com/news/local/military-asks-for-judgment-in-case-challenging-
training-on-tinian-pagan/article_d94441cb-4c88-51e5-a416-872c49¢60078 html.

89  Steve Limtiaco, Opponents say military training in CNMI was integral part of Guam realignment, PACIFIC DAILY
NEws, July 9, 2018, available at https://www.guampdn.com/news/local/opponents-say-military-training-in-cnmi-

was-integral-part-of-guam-realignment/article_1b7f9ef5-c75d-5269-ae11-e148b837fc67.html.
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91 Tinian Women Ass'n v. United States Dep't of the Navy, 2018 U.S. Dist. LEXIS 143988 (D. N. Mar. I. Aug.22, 2018),
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95 2025 CJMT DEIS, at chap.1-11. [EIZR AR IE, %A (US. Department of Commerce) (2R3 % i
KAJT (National Oceanic and Atmospheric Administration) OFE N IZd 2 TH %,

96  Special Representatives of the United States and the Commonwealth of the Northern Mariana Islands, Report to the
President on 902 Consultations (Jan. 2017), at 3, available at https://www.doi.gov/sites/doi.gov/files/uploads/902-
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Investigating Preference Regarding Air Conditioner Use Among the Elderly

%

Yecheng Xia’, Yingxue Zhao™, Takahiro Tsuge™

Abstract

A questionnaire survey was conducted among seniors living in Tokyo to identify factors hindering
their use of air conditioners, an increasingly important issue as extreme heat intensifies. Using best-worst
scaling, analysis of the relative importance of the main reasons seniors refrain from using air conditioners
revealed that the primary reason is the cost of electricity, followed by concerns about becoming too cold
and uncomfortable. Furthermore, latent class logit analysis revealed that some elderly people refrain from
using air conditioners primarily due to financial burden, while others do so primarily due to concern for
environmental impact. These findings suggest that, rather than implementing uniform awareness campaigns,
it is more effective to implement a combination of measures tailored to the concerns of each group to promote

air conditioner use among the elderly.

Keywords: elderly, heat stroke, air conditioner use, best-worst scaling, random parameter logit model,

latent class logit model
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HATIEEELAHET L, mlE ADOEEN ST > Twd (BHBA. 2025), —H T, AfE
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R1 BPEICKBIPIWERRI (HF2~HM6 F)

AEHET R ()

e e LI A SN [0 &5t
2 601 8,787 32,222 55,966 97,578

6 4E
0.0% 0.6% 9.0% 33.0% 57.4% 100.0%
5 796 9,583 30,910 50,173 91,467

AR5 4E
0.0% 0.9% 10.5% 33.8% 54.9% 100.0%
2 566 7,636 24,100 38,725 71,029

414 4E
0.0% 0.8% 10.8% 33.9% 54.5% 100.0%
7 359 4,610 15,959 26,942 47,877

SHI34E
0.0% 0.7% 9.6% 33.3% 56.3% 100.0%
3 329 5,253 21,756 37,528 64,869

SFI24E
0.0% 0.5% 8.1% 33.5% 57.9% 100.0%

i RBIEAEL PRUIEE
- B AT (2024) & FHIERK

WY L7 a R (H%28 CRtE, Kb SO EREH) IHEM RN EO—> L L TTED
SAHER SN TS GREA, 2022), ZIUIH b oT . 7 32 %20 LRV s
FI D7 v BRI (2021) 12 XAUE, AI4EIE 10 A 20 H F TOHL 23 X OB RESL T 200
ADH B, FoEIEEEE T, HIFIRNTHEALTEYN., ZORNIECHORHIETIZY —
TR SN TV aDo 7, [ROBI 7 EFIEBOREY A7 2 @05 2 EBM6NTHEY
(BARIZ2, 2010), &) DIFWIEMREORNEERL L — T4 7~ FRE T OB TIIKEO
BRDPE SN, 7 a v o@D EHMERY A7 2509 5o BT, EEOH
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75 O @1 ORHE AR Z L~ OB S, BEE T Obh ) R T WESEM () —7 Ly
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DY OVEER T iR O R % 4T 9 IR S A S e BREEA. 2023), LAl 7T bR
B RBAAEROITENC 55 O T WITEEMER . EGIRT - Husk i C R A0 f i <2 84
D SIS B REED D 1) . Sl 0@ 27 a VA RET 27201218, E57%
B RISUELIRLTH 5o

FEE A TIE, BREE~OBHE, WHESERICEZEL RITT L) Ea. BRICHT 2
DRI EOMEM S S EAR ) . 7 3V E2FEA L T T I ib ik asgsd: 3
HLUEEMENEZ bND, BEN LT I EHEZEZ 2HHAHOPICL, Tl T 2720
WEIT) CENANCTHLEEZONL, 22T AT, BEICL 27O
Wiz b 726 T BERZ N 5. HEMNEEOERE S RE LT v — Mk EFER L.,
ERES T 3 A ZREN L EHOMMNWEEE 2N - J—=A b AT =1~
7 (best-worst scaling : BWS) 12X WIS 5, T2, 2 7 A0 Y v FET I (latent class
logit model : LCM) 12 & 2 5547 217\ A EHEOHSREFNEERSERICL T, =7 3 v
RIEZ DEHOMEEER ED L) IR L0 %S 50 AR —F 7 T AF a3~
WFRDO2HTH 5B,

1. SEESTT 3O AR ARG REE (BENEHE, EREA~OB S, BaEE.

BEBEFORE., (L ERAYIREL) ORI EERIZED L) b Db,
2. EWEBNICMEBOZEIIFET 200 GETIHEICREDL I BANED LS 7
MifEEL % 3 %

2. MIRAE

2. AEMREAZE

AWFZETId, WEEHWNIZEET 2 65l Lo E#E 2RI T7 v — M2 ERi L7z,
FIEENTEIOT v — 7 — )b Freeasy ¥ I\ T, 20244F10 A 15 H 2 H 16 HIZA > T4 » THE
B Ly 300 F DR #1572 BIEEONTULIEM 2334, Kke7HTh D, MEABHOWMEB LV
FERORERNLFR 20 TH 5,
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x2 EZEEFEOHZEECFRHOER

[ yis ) 65-69 /% 70-79 7% 80-89 /% 0 AEF
Z Dt 0 1 0 1 2
IN—|F - TIUNA b 10(6) 6(2) 0 0 24
Ll - RS 2 2 0 0 4
2AtE G - IRErER) 21(2) 9(1) 0 0 33
2AtE (EfR) 21(2) 2 1 0 26
FHE 1 0 0 0 1
e - %A 14 3 0 0 17
NHE FERBEEHRC) 1 1 0 0 2
H e 3 12(1) 5(1) 0 0 19
H sk 5(1) 3 1 0 10
L ST 2(15) 1(11) 1(4) 0 34
filas 41(12) 52(7) 13(2) 1 128
EEi 130(39) 85(22) 16(6) 2 300

() WO N &R
Hi AR

22. AEEAR

AT, MR, i, EAERE. FEE, RSO EARNZEHEIINA T, BXE4E,
H&: (A E8HA. DTHMR OBREEORAEK, =7 3 0RAEH. EFOTVIMH AR -
BOEIREE - WIEEO A SO T 3 U EHOFERE, BEERE L BEFHO OO A, B
FRE LB 2 ARk B L OTEHIR. %6 CICEFO 7 2 VRIS § 2 B HS 2§ 2 8/
110720 720 BRI T7a A2 S 2 BHOMMMEZEELEST L2 L2 H L
L CBWSIZX A2 EM%ZIT- 72,

2.3. BWS DERIE%ET

BWSIZ, HIZHICK LT3 2L LOBERFEOF 2L RIECFHMTLE0 (RA ) LK
CFHtis2d D (77— b) ZEIRLTL 5 ) HMZ# Y RT 2 & T, KBRS 2 A
W75 il 2 B S 22129 5 JTdH % (Louviere et al., 2015 ; ARfiEfl, 2024). T4F, fk4 =58 T
BWS % JHW7ZHI9EAMT O LT 525, 2T AW~ O#HIE, A —AFF )7 - =~
JZBWT, ZBEPMUOGINICRMET A AL LT EDREREE D) % -7 Zander and Garnett
(2020) 7 EAFUCIRS NS,

BEAEMIE R R O FRGR A, B - MADEIRE~NOL T ¥ Ve K2 BE I, SinE 0 EE
W73 HEEZ 2HHE LC RS2 00 ], [ELTRETRVAS L [FHE
BT OLRZENS | TEREIEW2S ] IR (EEGEV) 7206 ] o522 MY kif7z, 22
T, [BEAD D22 00 | IZRFHABEERITHETH L0 LT, [HIR (&) 72
Mo E, BRI T 2 0CHEWIREZ LT HETH 5,
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INHO52OOHE %20 AWEIRSES 7 1 v 7 51| (balanced incomplete block design : BIBD)
EHOTHAGDE L Z L TBWSOEMZIER L7z ZOfER, 4THEASERF L LTHRR S
B EMAS MR S N7z, sSHOEMZ@EL T, FHEH I ZNZNAMIIR SN, LEDO2HHED
HAEDE3MBN D, KIFAEIZHCSNZBWSOEMOBITH %,

£3 BWSDERIM

DT O400@ERFEOWN S, H2/chlF: THESH) 1227 a2 flil$5 2 LICHEIUZ K 2HH &
LT, BB TIELHDLHEILTUIEL VDD EZNENIDOTORRL TS,

AL | ELTHRBETR | KHZHTOH

Bl :%b\ N
) 5 LR S 5

RLBTIEES -

RLBTITES RV —

i - 2 H R

24. FHELH

BWS O3 HT 121 GHEEHT (counting analysis) & GHEAETH 04T (econometric analysis) %33
% (Louviere et al.,2015 ; tHfEfH. 2024),

RHEOHT TR, FHEDSANA S (DA TETEL) ISBEINZNKET—A N (ROHTEZ
b)) ISR SEEERZ R A A7 THLBW AT Z2HINT %,

BW score; = YN_ By — SN_ Wi, (1)

ZZTC, A, niZAEBEEETIERAFTH) . NIFHEFHE LT By THB i BIEH
nIIARA M E L CGERIENZEE, Wi, ZRI T —A ME L TRIINZZEETH ). BW score; 1
HHIOBWAIT2F T, BWAITHEWIEE, TOEB I 55l (Z0EE OEEM)
M & 2 EIRT 5 (PR, 2024)

25. ETERBESM

FrERHESI T, FIERFEFOFE T A CHKEB OMIMWEEE Y £I /37 2 — 5 2%
T 5o AWZETIZ, T RTOERRILOH TEMRE EOEDPRKRIZR DT BRA LT —Z b
ELTGEIRESND EIRET S I K45 (maximum-difference: max-diff) € 7°)V % F\v> CTHIZEH O
247 8) % €7 V1L 3 % (Finn and Louviere, 1992 : Louviere et al,2015 ; Hifififll, 2024), %7z, T
T3 ER &R T 2 BAIEAM TEHTH LR A ZEE L T, BFORERZIET 5 2
EDURERT Y H L - /3T XA =% - TPy FETIV (random parameter logit model : RPL) & & 7E
2521y METIV (latent class logit model : LCM) % I\ THEE %479 (Train, 2009) o
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RPLClid, /87 X — & HSEHHER A 12 L 7oA o TIAM TEB$ 5 2 L 2FFA T 5. RPLIZE
WC, BIEEnD JORFILOHFASHE 2 XA M (L TEE2), HHjZT7—A b (KDY
TIES %) I3EIRT BHEEPR ATILIT O L9 123 &5 (Lusk and Briggeman, 2009 ; Train, 2009)o

nij

m} anI.j (B f (Bl 0)d By, (2)

gl
(v
A

€xp (Bni_ﬁnj)
L .(By)= , 3
nij (Bn) Yoy 21, exp(Br—Bnd~J (3)

Thbo Byl B dTNZNIEH I EHH jOMMPEREL R, /2, pBLPoldzhzn
Py b R £,

LCM Cld, WZEZIIRL LRI ZFOEBO 7 7 ANIGHEENL EMEEN DL, 7T AR
§ % HEH A OBRIL O S BRIL I 2 <A b, BRI & 7 — A MORIRT 2 pL, 1
UToX)ckEhs,

L _ exp(YsZn) exp (ﬁsi_ﬁsj)
Frisij = [Es 1exp(vszn)] [zk 1 Z1oq exp(Bok~ ﬁsz)—f]’ @
Z T exp(Yizn)/Tomr exp(yszn) (ZEEHE N7 TA s 1B TAMERE TS A=y THETHY,
gﬁﬁ)ﬁy‘,ﬁ*i@/\vﬁ ]\}I/ YS 1ZINTG A= DRy ]\)I/%il‘%j_o exp (Bsi — .851)/(2 1exp(ﬁsk ﬁsl) ])
327 7 AsICET ARIEEnD JORRF O HSHBiz XA M, HE jz 7 — A MIERT S
MERZERELTBY . Bsiv Beld 7 7 ASIZBIT 2T HI EHH jOMM R EZE £,

3. DR
3.1, EHEAHORER

x4 EHESHORER

JHH AN b 7 —Z b BW A 27
AR L05 748 120 628
FELTPBE TR V5 226 327 -101
R CE GBS 156 287 -131
iR (EEGEV) 722005 84 248 -164
IR % BT OIS 116 348 -232

Mt FH R
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32. ETERBESMOER

R5 RPLOHETERER

5 Mean Param. SD Param. SD Param.
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BN (EEGE ) 7205 -8.339
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T TV GERIRT — 7 5 266 (1330)

RO -1990.08

<7 77— TV DEUIERE 0.398

TE Q) PR R
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Hg - 2R
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8T A =5 OGFHINIERS A EZBEL. HEEICBITSY I 2L —3 3 2 Tid 100 B9 Halton
M%7 o720 o, KREBEOSHOEEE /AN T—5 L LTHEEEITo 72,

SN T X — % (Mean Param.) (3 & TH H O3 7 EEBEEE, JE#E(F 2,85 X — % (SD Param.)
EEAMOREREORE S 2 RKT, [HIR (EKEV) 72006 ] OFH/NT X — 513 5%KHET,
MD/8T A= IZ1%KETHEL B 572,
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