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The increasing growth of hospitals in South-east Asia has not been in line with awareness and commitment
to sustainability in healthcare facilities. Hospitals play an important role in maintaining public health and
contributing to environmental sustainability. However, due to the region's vulnerability to the impacts of
climate change, hospitals in South-east Asia have not yet fully transformed into green healthy hospital. This
study compares the sustainability of each hospital in South-east Asia that is a member of the Global Green
Healthy Hospital (GGHH) based on ten sustainability agendas. This study employs secondary data analysis
sourced from the official GGHH website and utilises descriptive quantitative design techniques that include
frequency and percentage calculations. The highest percentage of sustainability agenda implementation in
the South-east Asia region is waste (72.3%), energy (63.49%), and leadership (52.48%). The lowest
percentages are transportation (16.77%), pharmacy (24.92%), and chemicals (31.20%). Hospitals in
South-east Asia show a low level of awareness about the implementation of green and healthy hospital
practices. Only two countries, the Philippines and Indonesia, have healthcare facilities capable of
implementing ten sustainability agendas.
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INTRODUCTION

In 2014, global healthcare facilities produced a
climate footprint of 2 gigatons of CO2. In 2015, healthcare
facilities in England generated a carbon footprint of 22.8
million tonnes, or 4.4% of global net emissions. Hospitals
in Germany require 17 million kilowatt-hours of electricity
each year (Alotaiby & Krenyacz, 2023). Healthcare
facilities in the United States are more extensive than
those in Australia, which accounts for about 7% of the
total national emissions (Gan et al., 2019).(Gan et al.,
2019) Transitioning to Asia, China and India have emerged
as the fourth-largest producers of mercury globally, with
healthcare institutions in both countries contributing 5%
to the national carbon footprint (Pichler et al., 2019).
Malaysia's electricity consumption averages 44,637,966
kilowatt-hours per year, with air conditioning accounting
for 65% and lighting 17% (Alotaiby & Krenyacz, 2023).

Global warming is accelerating due to the negative
effects of the hospital industry. In 2010, global warming
caused 300,000 deaths and material losses amounting to
$15.9 billion. To address this issue, the UN held a climate
change conference and set the SDG agenda for 2030. This
aims to eliminate poverty, hunger, health, well-being,
quality education, gender equality, clean water and
sanitation, affordable clean energy sources, decent work,
economic growth, industrial innovation, and infrastructure
(Tseng et al., 2020).
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Even without climate change, South-east Asian
countries have faced uncontrolled disease outbreaks due
to their proximity to the Pacific Ocean, high migration
rates, rampant deforestation, and increased food
production.  Climate change  exacerbates the
environmental, economic, and social inequalities already
acknowledged by these countries (Gan & Madders, 2024).
South-east Asia has also become an early site for the
emergence of infectious diseases (Miranda et al., 2023).
The increase in the number of hospitals, health budgets,
medical research and development, and per capita income
has resulted in a larger ecological footprint in South-east
Asia (Murjani et al., 2020). South-east Asia is one of the
regions most vulnerable to climate change. Currently, the
World Health Organisation (WHO) identifies climate
change as the greatest threat to humanity. This decline is
due to the epidemic of infectious diseases and issues
within the food system. Global warming will accelerate the
spread of vector-borne diseases, such as dengue fever.
Foodborne diseases will increase if there are issues with
the food system. Excessive ocean warming causes floods
by resulting in more rainfall (Miranda et al., 2023).

Adapting to climate change in South-east Asia
necessitates comprehensive plans to tackle specific
environmental concerns and improve the resilience of
healthcare facilities in responding to environmental
(Lugten & Hariharan, 2022). Scarce resources, proficient
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personnel, and the absence of cohesive policies present
challenges (Sherman et al., 2023). The government is
instrumental in executing climate change initiatives via the
COP (Conference of the Parties) and the Asean Health
Cluster (Miranda et al., 2023). Four essential domains in
tackling these challenges are the augmentation of human
resources, the dissemination of knowledge and training,
the increase of environmental quality, and the use of
technology and renewable energy (Corvalan et al., 2020).
Three primary strategies for ensuring sustainability include
the execution of environmental sustainability, the
incorporation of climate data, and the establishment of a
framework for adapting to and withstanding extreme
weather events (Mani et al.,, 2016); (Corvalan et al.,
2020); (Lugten & Hariharan, 2022); (Chand & Loosemore,
2013).

The Global Green and Healthy Hospital (GGHH)
initiative supports hospitals and healthcare facilities across
86 countries in their journey towards sustainability. This
transformation is guided by ten key agendas: leadership,
waste management, water conservation, building
practices, energy efficiency, transportation,
pharmaceuticals, food systems, procurement strategies,
and chemical safety (Health Care Without Harm, 2020).
The ten agendas outlined have the potential to
significantly advance sustainability, thereby enhancing the
health of patients, communities, and the environment
(Global Green and Healthy Hospitals, 2024). The region of
South-east Asia comprises eleven members: Indonesia,
Malaysia, Singapore, Thailand, Vietnam, Myanmar, Laos,
Brunei Darussalam, Cambodia, and Timor Leste. At
present, six countries in South-east Asia are part of the
Global Green and Healthy Hospital initiative. These include
Indonesia, which has nine hospitals; Malaysia with five;
the Philippines, boasting 22 hospitals; Vietham with one;
Singapore with four; and Thailand with ten (Global Green
and Healthy Hospitals, 2024). Given the region's
susceptibility to the effects of climate change, it is essential
to transition towards sustainable healthcare facilities. The
increasing awareness and dedication to achieving
sustainability in healthcare facilities does not coincide with
the growth of hospitals in South-east Asia.

This research aims to compare the sustainability of
each hospital in South-east Asia that is a member of the
Global Green Healthy Hospital (GGHH) based on ten
sustainability agendas. Previous researchers have
conducted sustainability studies on healthcare facilities at
the global level, but there has not been much research
specifically on hospitals in the South-east Asian region.
This study addresses that gap by focusing on the
sustainability agendas of hospitals in South-east Asia that
are members of GGHH, thereby assessing their position in
relation to global sustainability standards.

METHOD

This study uses a descriptive quantitative design with
frequency and percentage analysis. The author collected
secondary data from hospitals in South-east Asia that are
members of GGHH. The author gathered data from ten
GGHH agendas, which serve as indicators of sustainability.

These agendas include leadership, waste, water,
buildings, energy, transportation, pharmaceuticals, food,
procurement, and chemicals. The leadership agenda has
indicators such as the existence of green and healthy
policies, having a green team, and having a roadmap for
periodic sustainability implementation reporting. The
waste agenda has indicators for proper hazardous waste
management, waste volume reduction, and waste
recycling. The water agenda has indicators for reducing
water usage and ensuring a clean water supply in
hospitals. The building agenda has indicators for design
and construction referring to green building and the use of
environmentally friendly building materials. The energy
agenda has indicators for measuring and reporting carbon
emissions by implementing energy efficiency and the use
of renewable energy. The transportation agenda has
indicators for strategies on the use of environmentally
friendly transportation for patients and hospital staff. The
pharmacy agenda has indicators for the proper and safe
management of pharmaceutical products to prevent
environmental pollution. The food agenda has indicators
for the purchase and provision of food produced
sustainably to support the health of patients and the
environment. The procurement agenda has indicators for
the purchase of safe and sustainable products and
materials. The chemical agenda has indicators for
replacing hazardous chemicals with safer alternatives
(Global Green and Healthy Hospitals, 2024).

GGHH data is collected from each of its members in
the form of self-assessment, GGHH Connect to report
indicators from the ten sustainability agendas and report
progress achievements, actively participate in training
organised by GGHH, and discuss with other members. The
data used for analysis is the 2024 sustainability agenda
data. Indicator assessment does not meet the
achievement criteria if the hospital is not committed to
self-assessment, does not report data from each
sustainability agenda indicator, does not show progress,
and is not active in training and discussions with other
members (Global Green and Healthy Hospitals, 2024). The
author processes the collected data based on sustainability
indicators and country of origin, allowing for a descriptive
analysis of the performance of each hospital in the South-
east Asia region on a scale suitable for further analysis.
Hospitals that are able to achieve the sustainability agenda
are given a score of 1, and hospitals that have not yet
achieved the sustainability agenda are given a score of 0.
The researchers calculate the sustainability agenda
achievements of each hospital in the South-east Asia
region and compare them.

RESULT AND DISCUSSION
Research results show that the number of hospitals

in Asia that are members of GGHH is still very low. Table
1 below will show the percentage of hospitals in South-
east Asia that are members of GGHH. The source of the
data on the number of hospitals in Asian countries comes
from the Statista website (Statista, 2025). The percentage
of hospitals that are members of GGHH in South-east Asia
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is highest in Singapore, at 14.81%. The lowest percentage
is in Vietnam, with 0.075% of hospitals. In Southeast Asia,
51 hospitals are affiliated with GGHH, representing 0.90%
of the total 5,699 hospitals in the region. The author did

not calculate percentages for each country due to
inconsistencies in the total number of hospitals.
Proportions cannot be combined arithmetically to produce
a single, unified proportion.

Table 1
The Proportion of Hospitals that Joined GGHH in South-east Asia
i Number of GGHH  Total Number of %
Nation Member Hospitals Hospitals
Indonesia 9 1.072 0.84 %
Malaysia 5 145 3.45 %
Singapura 4 27 14.81 %
Vietnam 1 1.332 0.075 %
Thailand 10 1.363 0.73 %
Philipina 22 1.760 1.25%
Total 51 5.699 0.90 %

Source : Secondary Data GGHH, 2024 and Statista, 2025

The potential of hospitals to contribute to
environmental pollution and the spread of diseases
through the waste they produce requires the
implementation of sustainability practices (Aini et al.,
2023). The health sector has a responsibility to address
climate change and its impacts, including building resilient
and sustainable health systems (Sambath et al., 2022).
Consider the limited number of hospitals in South-east Asia
that have transformed into resilient and sustainable
healthcare facilities in response to climate change. Urgent
reforms are needed to meet the evolving health needs of
a growing and ageing global population (Vallée, 2024).
There is an urgent need to address the public health crisis
arising from the negative impacts of healthcare services.
To achieve a sustainable healthcare system, we need a
transformational vision (Sherman et al., 2020). The
challenge of climate change, which negatively impacts
hospital operations, poses risks to the developing health
industry and development efforts in South-east Asia
(Pongsiri & Arthakaivalvatee, 2020).

RS UGM

RSJD Surakarta

RS Dr. Sardjito

RSUD Cibinong —

RSUD R Syamsudin Sukabumi

M Leadership Chemical
Water

M Building B Purchasing

Transportation M Food

Among the nine members of the GGHH sustainability
agenda in Indonesia, only one hospital, RSUD R
Syamsudin, SH Sukabumi, is able to implement ten
sustainability agendas. The green hospital assessment at
RSUD R. Syamsudian, SH Sukabumi, using the Malcolm
Baldrige performance framework, received a score of
620.1 out of a maximum score of 1,000. This score
positions RSUD R. Syamsudin, SH Sukabumi, as an
emerging industry leader in the implementation of green
hospitals. The challenges faced in the implementation of a
green hospital are budget availability, knowledge, and
community support. The positive economic impact of
implementing a green hospital at RSUD R Syamudin, SH
Sukabumi, is the increase in the number of patients and
achieving savings of 5-20% each year (Alatas &
Ayuningtyas, 2019). The evaluation of the hospital
sustainability agenda in Indonesia can be seen in Figure 1.
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Figure 1. Evaluation of the Sustainability Agenda in Indonesian Hospitals
Source : Secondary Data GGHH, 2024
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Only a few hospitals, particularly those that can fulfil
the entire sustainability agenda, are dominated by only
part of the agenda, and some hospitals have not fulfiled
the agenda at all. Out of its twenty-two members, only
three hospitals in the Philippines are able to fully
implement the Global Green and Healthy Hospital
sustainability agenda. This is because, in 2015, according
to the Global Climate Risk Index, the Philippines was one
of the top countries most affected by climate change. Its
hospitals began to realise the need to transform into
environmentally friendly hospitals, and by 2020, they
ranked fifth. The Philippines has already reduced its
dependence on renewable fuels that can decrease
greenhouse gas emissions contributing to climate change.
The Philippines is committed to reducing energy emissions
by 70% by 2030 and achieving energy independence by
reducing dependence on fossil fuel-producing countries.

The investment costs incurred by hospitals in the
Philippines are quite high, but the results will be socially,
economically, and politically beneficial in the long term
(Alcazaren & Singh, 2020). The factors influencing the
performance of environmentally friendly hospitals in the
Philippines are political, economic, social, and
technological. Government policies, which implement
energy efficiency programmes, indicate the political factor.
Hospitals' limited capacity to make large investments for
the implementation of green hospitals reflects the
economic factor. Stakeholders' lack of communication
during the green hospital implementation process is a sign
of the social component. The lack of understanding in
leveraging technology to design green hospitals indicates
the technological factor (Billanes et al., 2018). The
evaluation of the GGHH sustainability agenda in Philippine
hospitals can be seen in Figure 2 below.

Zamboanga City Medical Center

St. Paul Hospital of lloilo

St. Camillus Medical Center

Philippine National Police General Hospital
Perpetual Help Medical Center -Las Piias
Medical Center Manila

Mary Johnston Hospital

James L. Gordon Memorial Hospital
Dagupan Doctors Villaflor Memorial Hospital
Bicol Medical Center

Alabang Medical Clinic

2 4 6 8 10
M Leadership Chemical Waste Energy B Water
M Transportation M Food B Pharmaceuticals B Building B Purchasing

Figure 2. Evaluation of the Sustainability Agenda in Philippine Hospitals
Source : Secondary Data GGHH, 2024
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The fulfilment of the Global Green and Healthy
Hospital sustainability agenda in Vietnam is only carried
out by one hospital implementing nine sustainability
agendas, namely Hai Phong Medical University Hospital.
The transportation sustainability agenda remains
unimplemented. The situation in Vietnam is that the

implementation of sustainable development goals in
hospitals is still not integrated and is sporadic. Vietham
needs a hospital model that can align and systematise
sustainable criteria in hospital development (Thi Thu Hien,
2021). Figure 3 below provides an evaluation of Vietnam's
hospital sustainability agenda.

Hai Phong Medical University Hospital NN I ]
0 1 2 3 4 5 6 7 8 9 10
B Leadership Chemical Waste Energy B Water

M Transportation M Food

B Pharmaceuticals B Building

B Purchasing

Figure 3. Evaluation of the Sustainability Agenda in Vietnam Hospitals

Source : Secondary Data GGHH, 2024

The fulfilment of the Global Green and Healthy
Hospital sustainability agenda in Malaysia: out of six

members, only three hospitals are able to implement the
seven sustainability agendas. The Malaysian government
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is committed to environmental sustainability, having
established a policy that all hospitals must obtain green
building certification (Abd Rahman et al., 2021). Malaysia
has a strong motivation for sustainable development, thus

Hai Phong Medical University Hospital =
University of Malaya Medical Centre I
Sunway Medical Centre Velocity KL I
Sunway Medical Centre Penang
Sunway Medical Centre
Hospital Bukit Mertajam I

o

M Leadership

B Transportation M Food

1 2

Chemical Waste

B Pharmaceuticals B Building

requiring efforts to transform towards environmentally
friendly hospitals. Figure 4 below provides an evaluation
of the sustainability agenda of hospitals in Malaysia.

Energy W Water

B Purchasing

Figure 4. Evaluation of the Sustainability Agenda in Malaysian Hospitals

Source : Secondary Data GGHH, 2024

The fulfilment of the GGHH sustainability agenda in
Thailand shows that out of ten hospitals, only one hospital
is able to implement seven sustainability agendas. One
hospital, the National Health Care System, does not meet
any of the GGHH sustainability agendas. Hospitals in

Vachira Phuket Hospital

Sawanpracharak Hospital
N

Regional Health Promotion Center 5

National Health Care System

Maharat Nakhon Ratchasima Hospital

Thailand focus on waste reduction, energy conservation,
efficient resource use, and sustainable supply chain usage
(Ngamwititwong & Sirovetnukul, 2022). The evaluation of
the sustainability agenda of hospitals in Thailand can be
seen in Figure 5 below.
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Figure 5. Evaluation of the Sustainability Agenda in Thai Hospitals
Source : Secondary Data GGHH, 2024

The fulfilment of the Global Green and Healthy
Hospital sustainability agenda in Singapore: out of five
members, only one hospital is able to implement all five
sustainability agendas. In 2022, healthcare spending in
Singapore will surpass national defence spending. This is
based on Singapore having hospitals with medical tourism

that allocate a significant amount of resources. There is a
need for a balance between a strong healthcare system
and sustainable fiscal policies (Ang, 2023). Singapore must
balance its high healthcare demand with a sustainability
agenda. Figure 6 below provides an evaluation of the
sustainability agenda of hospitals in Singapore.
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Figure 6. Evaluation of the Sustainability Agenda in Singapore Hospitals

Source : Secondary Data GGHH, 2024

The plan to change hospitals into eco-friendly health
facilities needs patients to want green health services,
data-based actions, and comparisons with other hospitals
in South-east Asia to meet sustainability goals (Sherman
et al., 2023). International collaboration plays a crucial role
in generating government policies to support the
implementation of Global Green and Healthy Hospitals in
the South-east Asian region. Implementing collaboration
on the sustainability agenda among South-east Asian
countries remains a challenge, especially in areas such as
chemicals, transportation, pharmaceuticals, food,
buildings, and procurement. The difference in the
achievement of sustainable development goals among
South-east Asia countries, when viewed from an economic
perspective, is due to the different financial resources they
possess. Hospitals with high financial resources are better
able to implement sustainability agendas compared to
hospitals with low financial resources (Sandra et al.,
2025). From a social perspective, differences in achieving
the sustainability agenda can be influenced by the
presence or absence of a shared consensus among
stakeholders in determining sustainability indicators and
ensuring their continued implementation (Wallis, 2006).
Government incentives are essential in the policy
dimension that governs the execution of sustainability
agenda (Petrini et al., 2017). Assistance for executing the
sustainability agenda may derive from international and
national policies within each nations, which can expedite
the attainment of the SDGs in Southeast Asia (Alawsi et
al., 2025) (Lyytimaki et al., 2021).

Hospitals in countries that have already implemented
sustainability agendas can share best practices as
frameworks and models, as well as create standard
policies for implementation (Garg, 2024).
The percentage of achievement of sustainability agendas
from each country in the South-east Asian region shows
that the highest agenda, with an average achievement of
72.3%, is waste, followed by the energy agenda at
63.49% and leadership at 52.48%. The three lowest
sustainability agendas, with an average achievement of
16.77%, are transportation, followed by the
pharmaceutical agenda at 24.92% and the chemical
agenda at 31.20%. Several factors contribute to the

superior performance of waste management in Southeast
Asia relative to other sustainability initiatives. Primarily,
hospitals in the region prioritize waste management due
to the substantial impact of methane gas emissions from
waste on climate change (Lee et al., 2016) (Papageorgiou
et al., 2009) (Mathur et al., 2020). The second factor is
that if waste management is not properly handled, it will
have severe consequences, polluting water, air, and soil,
as well as increasing the incidence of disease in the
community (Marfe et al., 2024). The third factor is that
good waste management can improve the recycling
process and promote a circular economy, which provides
direct incentives to the surrounding community (Al Jadidi
& Al Ghassani, 2025) (Papageorgiou et al., 2009).
Developing country governments and international
organizations continue to prioritize waste management
agendas as a means to mitigate climate change.
International organizations support such goals by
providing funding to developing countries to help with
good waste management (Seager et al., 2020). The
transportation agenda is more complex compared to the
waste management and energy efficiency agendas
(Mason, 2006). Energy efficiency, the use of renewable
energy, and waste management are considered priorities,
urgent, and more impactful in reducing the carbon
footprint generated by hospitals (Schwab et al., 2025)
(Richie, 2020). Nothing should take precedence over
anything else in the implementation of the green hospital
sustainability agenda. In reality, transportation is still not
considered a primary focus. Some hospitals have started
programs to offer free or discounted patient transport, but
they are still constrained by a lack of infrastructure support
and support from global organizations (Kaplan et al.,
2016) (Angelov et al., 2024). Figure 7 shows the
percentage of the sustainability agenda achieved by each
country in the South-east Asian region. The environmental
dimension continues to dominate, despite the need for a
balance between the environmental, social, and economic
dimensions. To ensure sustainability, hospitals are
required to implement the green hospital concept that can
reduce negative impacts on the environment (Tarkar,
2022).
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Figure 7. Percentage of Sustainability Agenda Achieved by Hospitals in South-east Asia

Source : Secondary Data GGHH, 2024

Enhancing collaboration among countries in the
South-east Asian region involves connecting stakeholders
to collectively address the challenges and obstacles faced.
However, the role of the government in each country will
differ according to an approach that aligns with its national
philosophy. In the United States, the role of the economic
dimension is higher compared to the social and
environmental dimensions. Conversely, the social
dimension has a significant influence in Asia, particularly
due to the philosophy and values of the society that
promote environmentally sustainable practices (Freeman
& Low, 2014).

Green hospitals are the provision of healthcare
services that are viable, fair, and acceptable within the
three pillars of sustainability: environmental, economic,
and social. The implementation of green hospitals can
maintain public health while ensuring no resource wastage
and no threat to the environment (Tushar et al., 2023).
The Global Green and Healthy Hospital concept promotes
sustainability and resilience to climate change by reducing
the impact of healthcare facilities on the surrounding
environment. The percentage of sustainability agendas
achieved by countries in South-east Asia still shows
disparities among them. Hospitals in South-east Asia do
not yet have a standardised approach to implementing
climate-resilient healthcare facilities. This requires each
country to have flexible and adaptive policies with a unique
perspective on environmental, social, and economic
dimensions in the region (Gan & Madders, 2024). The
Philippines, as the country most affected by climate
change in the South-east Asian region, needs to
implement a sustainability agenda. Other countries still do
not feel the need and face various limitations, so not many
have implemented the sustainability agenda. The second
factor influencing the still minimal awareness of hospitals
in implementing the sustainability agenda within the GGHH
concept is that in the South-east Asian region, there is still
a conflict between economic development and
environmental sustainability (Gan & Madders, 2024). The
third factor from the economic dimension is the limited
funding to implement the sustainability agenda, which

requires government policies and support to address this
issue (Weimann & Patel, 2017). The fourth factor in the
social dimension is the change in behaviour of hospital
staff. Education and training for the successful
implementation of the sustainability agenda can be carried
out (Gan & Madders, 2024).

Several focus areas to address the factors
contributing to the low awareness of hospitals in South-
east Asia in implementing the GGHH concept are initiatives
to reduce and manage waste, energy consumption, and
food. Hospitals can use energy from alternative energy
sources and reduce water consumption. In waste
management, they can recycle and replace non-recyclable
materials with environmentally friendly alternatives
(Weimann & Patel, 2017).This trend is evident in Figure 7,
where the average achievement of the sustainability
agenda for leadership, water, waste, building, and energy
is already quite high. The average achievement of the
sustainability agenda for chemicals, transportation,
pharmaceuticals, purchasing, and food is still relatively
low. The formulation of government policies and strategies
that support sustainability = must accommodate
environmental, social, and economic dimensions (Gan &
Madders, 2024).The three dimensions of sustainability,
according to the World Commission on Environment and
Development, are economic, environmental, and social.
The economic dimension optimises income, the social
dimension maintains the resilience and strength of
biological and physical systems, and the social dimension
preserves social and cultural stability (Supriatna & Lenz,
2022). The limitation of this research is that the author
could not access detailed achievement data of the ten
agendas, which includes self-assessment, GGHH Connect
for reporting indicators of the ten sustainability agendas
and reporting progress, reports of active participation in
training organised by GGHH, and discussions with other
members. This restriction is because only hospitals that
are already members of GGHH can access it. The author
can only see the achievements of each hospital regarding
the ten sustainability agendas.
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CONCLUSIONS

Hospitals in South-east Asia show a low level of
awareness in implementing the GGHH concept. Only two
countries have hospitals capable of implementing ten
sustainability agendas, namely the Philippines and
Indonesia. The sustainability agenda most implemented
by hospitals in South-east Asia is waste from the
environmental dimension, and the least implemented is
transportation from the social dimension. The focus of the
sustainability dimension of the government in each
country varies but is dominated by the environmental
dimension.

SUGGESTION

The implementation of the sustainability agenda
requires a balance of environmental, social, and economic
dimensions that encompass the ten GGHH sustainability
agendas. The role of the government in each country is
necessary to raise hospitals' awareness of the importance
of implementing the ten GGHH sustainability agendas.

REFERENCE

Abd Rahman, N. M., Lim, C. H., & Fazlizan, A. (2021).
Optimizing the energy saving potential of public
hospital through a systematic approach for green
building certification in Malaysia. Journal of Building
Engineering, 43. [Crossref] [Publisher]

Aini, F., Irianto, A., & Amar, S. (2023). Green Building,
Green Innovation and Green HRM: Determinants of
Green Hospital Implementation at West Pasaman
Regional General Hospital. International Journal of
Sustainable Development and Planning, 1&09),
2891-2898. [Crossref] [Publisher]

Al Jadidi, M., & Al Ghassani, G. (2025, May 12). Waste 2
Wealth Non-Hazardous Waste Recycling Approaches
in Oil and Gas Fields. Society of Petroleum Engineers
- SPE Conference at Oman Petroleum and Energy
Show, OPES 2025. [Crossref] [Publisher]

Alatas, H., & Ayuningtyas, D. (2019). Implementasi Green
Hospital di RSUD R. Syamsudin, SH dengan Kriteria
Kerangka Kinerja Ekselen Malcolm Baldrige. Jurnal
Administrasi Rumah Sakit Indonesia, 52), 85-96.
[Crossref] [Publisher]

Alawsi, H., Emran, A. Q., Ebrahim, A. M., Ibrahim, F. M,,
& Mohammed, M. N. (2025). Navigating the Future:
The Role of SDGs in Enforcing Sustainable
Development Principles. In Studies in Systems,
Decision and Control (Vol. 566, pp. 639-646).
[Crossref] [Publisher]

Alcazaren, K., & Singh, P. (2020). An Exploratory Study on
Renewable Energy at Philippine General Hospital.
2020 IEEE Global Humanitarian Technology
Conference, GHTC 2020. [Crossref] [Publisher]

Alotaiby, R., & Krenyacz, E. (2023). Energy efficiency in
healthcare institutions. Society and Economy, 454),
494-511. [Crossref] [Publisher]

Ang, Y. G. (2023). Development of the private hospitals in
Singapore from 1983 to 2022. Journal of Hospital
Management and Health Policy, ASeptember), 1-8.
[Crossref] [Publisher]

Angelov, S., Jimenez, C. K., Wall, V., & O'Croinin, D.
(2024). An assessment of sustainable transport
infrastructure in a national healthcare system.
Surgeon, 22X4), 203-208. [Crossref] [Publisher]

Billanes, J. D., Ma, Z., & Jgrgensen, B. N. (2018). The
Bright Green Hospitals Case Studies of Hospitals’
Energy Efficiency And Flexibility in Philippines. 2018
8th International Conference on Power and Energy
Systems (ICPES), 190-195. [Crossref] [Publisher]

Chand, A. M., & Loosemore, M. (2013). Reconceptualising
hospital facility resilience to extreme weather events
using a panarchy model. Proceedings 29th Annual
Association of Researchers in  Construction
Management Conference, ARCOM 2013, September,
1209-1218. [Publisher]

Corvalan, C., Villalobos Prats, E., Sena, A., Campbell-
Lendrum, D., Karliner, J., Risso, A., Wilburn, S.,
Slotterback, S., Rathi, M., Stringer, R., Berry, P.,
Edwards, S., Enright, P., Hayter, A., Howard, G.,
Lapitan, J., Montgomery, M., Pruss-Ustin, A.,
Varangu, L., & Vinci, S. (2020). Towards Climate
Resilient and Environmentally Sustainable Health
Care Facilities. International  Journal  of
Environmental Research and Public Health, 1A23),
8849. [Crossref] [Publisher]

Freeman, I., & Low, K. C. P. (2014). Green Practices.: A
Comparative Study Between Southeast Asia and the
United States BT - Corporate Social Responsibility in
Asia: Practice and Experience (K. C. P. Low, S. O.
Idowu, & S. L. Ang (eds.); pp. 125-144). Springer
International Publishing. [Crossref] [Publisher]

Gan, C. C. R, Banwell, N., Pascual, R. S., Chu, C., & Wang,
Y. W. (2019). Hospital climate actions and
assessment tools: A scoping review protocol. BMJ
Open, X12), 1-5. [Crossref] [Publisher]

Gan, C. C. R., & Madders, R. (2024). Exploring context-
specific perspectives: a qualitative study on building
climate resilience health-care facilities in southeast
Asia. The Lancet. Planetary Health, 8, S6. [Crossref]
[Publisher]

Garg, A. (2024). Green Hospitals BT - Handbook on
Hospital Planning & Designing: For Medical
Administrators, Architects, Planners and Students (A.
Garg (ed.); pp. 391-399). Springer Nature
Singapore. [Crossref] [Publisher]

Global Green and Healthy Hospitals. (2024). Members
Global Green and Healthy Hospital. 2024. [Publisher]

Health Care Without Harm. (2020). Sustainability and
Resilience:  Platen, People and Healthcare.
[Publisher]

Kaplan, S., Ai, N., Orris, P., & Sriraj, P. S. (2016). Green
commuting in the health care sector obstacles and
best practices. Journal of Occupational and
Environmental Medicine, 582), e34—e38. [Crossref]
[Publisher]

Lee, S., Kim, J., & Chong, W. K. O. (2016). The causes of
the municipal solid waste and the greenhouse gas
emissions from the waste sector in the United States.
Waste Management, 56, 593-599. [Crossref]
[Publisher]

530


https://doi.org/10.36568/gelinkes.v23i4.372
https://doi.org/10.1016/j.jobe.2021.103088
https://www.sciencedirect.com/science/article/abs/pii/S2352710221009463
https://doi.org/10.18280/ijsdp.180927
https://www.iieta.org/journals/ijsdp/paper/10.18280/ijsdp.180927
https://doi.org/10.2118/224973-MS
https://onepetro.org/SPEOGWA/proceedings-abstract/25OPES/25OPES/D021S016R002/673769
https://doi.org/10.7454/arsi.v5i2.3197
https://scholarhub.ui.ac.id/arsi/vol5/iss2/4/
https://doi.org/10.1007/978-3-031-71318-7_59
https://link.springer.com/chapter/10.1007/978-3-031-71318-7_59
https://doi.org/10.1109/GHTC46280.2020.9342890
https://ieeexplore.ieee.org/document/9342890/
https://doi.org/10.1556/204.2023.00013
https://akjournals.com/view/journals/204/45/4/article-p494.xml
https://doi.org/10.21037/jhmhp-23-62
https://jhmhp.amegroups.org/article/view/8188/html
https://doi.org/10.1016/j.surge.2023.10.008
https://www.sciencedirect.com/science/article/pii/S1479666X23001208?via%3Dihub
https://doi.org/10.1109/ICPESYS.2018.8626916
https://ieeexplore.ieee.org/document/8626916/
http://www.arcom.ac.uk/-docs/proceedings/ar2013-1209-1218_Chand_Loosemore.pdf
https://doi.org/10.3390/ijerph17238849
https://www.mdpi.com/1660-4601/17/23/8849
https://doi.org/10.1007/978-3-319-01532-3_7
https://www.researchgate.net/publication/299677698_Green_Practices_A_Comparative_Study_Between_Southeast_Asia_and_the_United_States
https://doi.org/10.1136/bmjopen-2019-032561
https://bmjopen.bmj.com/content/9/12/e032561
https://doi.org/10.1016/S2542-5196(24)00071-8
https://www.sciencedirect.com/science/article/pii/S2542519624000718
https://doi.org/10.1007/978-981-99-9001-6_44
https://link.springer.com/chapter/10.1007/978-981-99-9001-6_44
https://greenhospitals.org/
https://europe.noharm.org/resources/hcwh-europe-annual-report-2020
https://doi.org/10.1097/JOM.0000000000000636
https://pubmed.ncbi.nlm.nih.gov/26849269/
https://doi.org/10.1016/j.wasman.2016.07.022
https://www.sciencedirect.com/science/article/pii/S0956053X16303683

Nurfikri A., Purwana R., Soesilo T.E.B., Kesa D.D. Evaluation of Hospital Sustainability Initiatives in South-east Asia. (2025).
Gema Lingkungan Kesehatan, 23(4), 523-532. https://doi.org/10.36568/gelinkes.v23i4.372

Lugten, E., & Hariharan, N. (2022). Strengthening Health
Systems for Climate Adaptation and Health Security:
Key Considerations for Policy and Programming.
Health  Security, 2005), 435-439. [Crossref]
[Publisher]

Lyytimaki, J., Lonkila, K. M., Furman, E., Korhonen-Kurki,
K., & Lahteencja, S. (2021). Untangling the
interactions of sustainability targets: synergies and
trade-offs in the Northern European context.
Environment, Development and Sustainability, 233),
3458-3473. [Crossref] [Publisher]

M. J. Pongsiri, & V. Arthakaivalvatee. (2020). Addressing
the Environment and Health Nexus is a Strategic
Approach to Advance the Sustainable Development
Goals in ASEAN. In F. W. Gatzwiler (Ed.), Urban
Health and Wellbeing Programme (pp. 57-63).
Springer Nature. [Publisher]

Mani, G., Danasekaran, R., & Annadurai, K. (2016).
DISASTER-RESILIENT HOSPITALS: THE NOAH'S
ARK. Public Health of Indonesia, Z4), 172-176.
[Crossref] [Publisher]

Marfe, G., Perna, S., & Hermann, A. (2024). Addressing
Hazardous Waste Management as a Means to
Achieving the Sustainable Development Goal 3. In
Integrated Science (Vol. 24, pp. 245-268). [Crossref]
[Publisher]

Mason, J. (2006). Achieving sustainable transportation.
Berkeley  Planning  Journal, 191), 185—-
188.[Crossref] [Publisher]

Mathur, A. K., Dwivedi, A. K., & Saxena, S. (2020). Solid
waste management and methane generation in Kota
City. International Journal of Environment and Waste
Management, 26(1), 117-124. [Crossref] [Publisher]

Miranda, A. V., Lestari, B. W., Indrarini, A., Arsy, F. F.,
Sagala, S., Bisri, M. B. F., & Lucero-Prisno, D. E.
(2023). Adaptation of health systems to climate
change-related infectious disease outbreaks in the
ASEAN: Protocol for a scoping review of national and
regional policies. PLoS ONE, 186 June), 1-7.
[Crossref] [Publisher]

Murjani, A., Afida, A. M., Erliani, S., Hidayat, T., Basid, A.,
& Dalle, J. (2020). Health oriented spending and its
impact on sustainable ecological footprint of asean
countries: Taking no. of hospitals, budget allocation
for health and r&d as drivers. Contemporary
Economics, 144), 477-489. [Crossref] [Publisher]

Ngamwititwong, J., & Sirovetnukul, R. (2022). Criteria
Determination of Lean and Green Practices Towards
Sustainability for Secondary Hospitals in Thailand.
2022 IEEE International Conference on Industrial
Engineering and Engineering Management (IEEM),
0737-0741. [Crossref] [Publisher]

Papageorgiou, A., Barton, J. R., & Karagiannidis, A.
(2009). Assessment of the greenhouse effect impact
of technologies used for energy recovery from
municipal waste: A case for England. Journal of
Environmental Management, 9((10), 2999-3012.
[Crossref] [Publisher]

Petrini, M., Back, L. S., & Dos Santos, A. C. M. Z. (2017).
Which factors drive sustainability initiatives in small

and medium-sized enterprises? a multiple-case study
in the leather-footwear industry in Brazil. Revista de
Gestao Social e Ambiental, 11(3), 21-36. [Crossref]
[Publisher]

Pichler, P. P., Jaccard, I. S., Weisz, U., & Weisz, H. (2019).
International comparison of health care carbon
footprints. Environmental Research Letters, 146),
64004. [Crossref] [Publisher]

Richie, C. (2020). Can United States Healthcare Become
Environmentally  Sustainable? Towards Green
Healthcare Reform. Journal of Law, Medicine and
Ethics, 484), 643—652. [Crossref] [Publisher]

Sambath, V., Narayan, S., Kumar, P., Kumar, P., &
Pradyumna, A. (2022). Knowledge, attitudes and
practices related to climate change and its health
aspects among the healthcare workforce in India — A
cross-sectional study. Journal of Climate Change and
Health, 6, 100147. [Crossref] [Publisher]

Sandra, D., Yasri, Y., & Syahrizal. (2025). The influence of
green organizational culture as a moderator on the
determinants of triple bottom line performance in
Indonesia hospital.  International Journal of
Innovative Research and Scientific Studies, &1),
728-740. [Crossref] [Publisher]

Schwab, R., Schiestl, L. J., & Hasenburg, A. (2025).
Greening the future of healthcare: implementation of
sustainability strategies in German hospitals and
beyond—a review. Frontiers in Public Health, 13.
[Crossref] [Publisher]

Seager, J., Rucevska, 1., & Schoolmeester, T. (2020).
Gender in the modernisation of waste management:
key lessons from fieldwork in Bhutan, Mongolia, and
Nepal. Gender and Development, 283), 551-569.
[Crossref] [Publisher]

Sherman, J. D., MacNeill, A. J., Biddinger, P. D., Ergun, O.,
Salas, R. N., & Eckelman, M. J. (2023). Sustainable
and Resilient Health Care in the Face of a Changing
Climate. Annual Review of Public Health, 44(1), 255—
277. [Crossref] [Publisher]

Sherman, J. D., Thiel, C., MacNeill, A., Eckelman, M. J.,
Dubrow, R., Hopf, H., Lagasse, R., Bialowitz, J.,
Costello, A., Forbes, M., Stancliffe, R., Anastas, P.,
Anderko, L., Baratz, M., Barna, S., Bhatnagar, U.,
Burnham, J., Cai, Y., Cassels-Brown, A., ... Bilec, M.
M. (2020). The Green Print: Advancement of
Environmental  Sustainability in  Healthcare.
Resources, Conservation and Recycling, 161(July
2020), 104882. [Crossref] [Publisher]

Supriatna, J., & Lenz, R. (2022). Sustainable Enviromental
Management: Lessons From Indonesia. Yayasan
Pustaka Obor Indonesia. [Publisher]

Tarkar, P. (2022). Role of green hospitals in sustainable
construction:  Benefits, rating systems and
constraints. Materials Today: Proceedings, 60, 247—
252. [Crossref] [Publisher]

Thi Thu Hien, P. (2021). Building Green Hospital Model in
Implementing Sustainable Development Goals in
Vietham. VWU Journal of Science: Policy and
Management Studies, 3/1).[Crossref] [Publisher]

Tseng, M. L., Chang, C. H., Lin, C. W. R., Wu, K. J., Chen,

531



https://doi.org/10.36568/gelinkes.v23i4.372
https://doi.org/10.1089/hs.2022.0050
https://www.liebertpub.com/doi/full/10.1089/hs.2022.0050
https://doi.org/10.1007/s10668-020-00726-w
https://link.springer.com/article/10.1007/s10668-020-00726-w
https://www.springerprofessional.de/en/addressing-the-environment-and-health-nexus-is-a-strategic-appro/17596362
https://doi.org/10.36685/phi.v2i4.95
https://stikbar.org/ycabpublisher/index.php/PHI/article/view/95
https://doi.org/10.1007/978-3-031-64292-0_10
https://link.springer.com/chapter/10.1007/978-3-031-64292-0_10
https://doi.org/10.5070/bp319111496
https://escholarship.org/uc/item/9fc8c7ht
https://doi.org/10.1504/IJEWM.2020.108068
https://www.inderscience.com/offers.php?id=108068
https://doi.org/10.1371/journal.pone.0286869
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0286869
https://doi.org/10.5709/ce.1897-9254.419
https://www.researchgate.net/publication/352157329_Health_oriented_spending_and_its_impact_on_sustainable_ecological_footprint_of_asean_countries_Taking_no_of_hospitals_budget_allocation_for_health_and_rd_as_drivers
https://doi.org/10.1109/IEEM55944.2022.9989915
https://mahidol.elsevierpure.com/en/publications/criteria-determination-of-lean-and-green-practices-towards-sustai/
https://doi.org/10.1016/j.jenvman.2009.04.012
file:///C:/Users/slame/Downloads/linkinghub.elsevier.com/retrieve/pii/S030147970900125X
https://doi.org/10.24857/rgsa.v11i3.1344
https://rgsa.openaccesspublications.org/rgsa/article/view/1344
https://doi.org/10.1088/1748-9326/ab19e1
https://iopscience.iop.org/article/10.1088/1748-9326/ab19e1
https://doi.org/10.1177/1073110520979371
https://www.cambridge.org/core/journals/journal-of-law-medicine-and-ethics/article/abs/can-united-states-healthcare-become-environmentally-sustainable-towards-green-healthcare-reform/43D922C72A3E2F7F09FA348DCEF01841
https://doi.org/10.1016/j.joclim.2022.100147
https://linkinghub.elsevier.com/retrieve/pii/S2667278222000360
https://doi.org/10.53894/ijirss.v8i1.4418
https://www.ijirss.com/index.php/ijirss/article/view/4418
https://doi.org/10.3389/fpubh.2025.1559132
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2025.1559132/full
https://doi.org/10.1080/13552074.2020.1840155
https://www.tandfonline.com/doi/full/10.1080/13552074.2020.1840155
https://doi.org/10.1146/annurev-publhealth-071421-051937
https://www.annualreviews.org/content/journals/10.1146/annurev-publhealth-071421-051937
https://doi.org/10.1016/j.resconrec.2020.104882
https://linkinghub.elsevier.com/retrieve/pii/S092134492030197X
http://obor.or.id/sustainable-environmentalmanagement-lessons-from-indonesia
https://doi.org/10.1016/j.matpr.2021.12.511
https://www.sciencedirect.com/science/article/pii/S2214785321082626
https://doi.org/10.25073/2588-1116/vnupam.4282
https://js.vnu.edu.vn/PaM/article/view/4282

Nurfikri A., Purwana R., Soesilo T.E.B., Kesa D.D. Evaluation of Hospital Sustainability Initiatives in South-east Asia. (2025).
Gema Lingkungan Kesehatan, 23(4), 523-532. https://doi.org/10.36568/gelinkes.v23i4.372

Q., Xia, L., & Xue, B. (2020). Future trends and
guidance for the triple bottom line and sustainability:
a data driven bibliometric analysis. Environmental
Science and Pollution Research, 2A27), 33543-
33567. [Crossref] [Publisher]

Tushar, S. R., Moktadir, M. A., Kusi-Sarpong, S., & Ren, J.
(2023). Driving sustainable healthcare service
management in the hospital sector. Journal of
Cleaner Production, 420, 138310. [Crossref]
[Publisher]

Vallée, A. (2024). Green hospitals face to climate change:
Between sobriety and resilience. Heliyon, 1Q2).

[Crossref] [Publisher]

Wallis, A. M. (2006). Sustainability indicators: Is there
consensus among stakeholders?  International
Journal  of  Environment and  Sustainable
Development, 5X3), 287-296. [Crossref] [Publisher]

Weimann, E., & Patel, B. (2017). Tackling the climate
targets set by the Paris Agreement (COP 21): Green
leadership empowers public hospitals to overcome
obstacles and challenges in a resource-constrained
environment. South African Medical Journal, 10/1),
34-38. [Crossref] [Publisher]

532


https://doi.org/10.36568/gelinkes.v23i4.372
https://doi.org/10.1007/s11356-020-09284-0
https://pubmed.ncbi.nlm.nih.gov/32572746/
https://doi.org/10.1016/j.jclepro.2023.138310
https://research.polyu.edu.hk/en/publications/driving-sustainable-healthcare-service-management-in-the-hospital
https://doi.org/10.1016/j.heliyon.2024.e24769
https://pubmed.ncbi.nlm.nih.gov/38298726/
https://doi.org/10.1504/IJESD.2006.010898
https://www.inderscienceonline.com/doi/abs/10.1504/IJESD.2006.010898
https://doi.org/10.7196/SAMJ.2017.v107i1.12023
https://journals.co.za/doi/pdf/10.7196/SAMJ.2017.v107i1.12023

