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Abstract

Healthcare institutions play a crucial role in improving population health; however, their energy
consumption and biomedical waste generation and water usage and greenhouse gas emissions create
serious environmental damage. The healthcare sector produces almost 4.4% of global carbon emissions
(1,2) which demonstrates the urgent necessity for sustainable healthcare practices (3). The implementation
of sustainable green hospital management systems allows hospitals to decrease their environmental
footprint while delivering excellent healthcare services. Green hospitals establish their foundation on
environmental sustainability (6) which medical facilities achieve through their resource management and
waste disposal and energy saving and sustainable purchasing and environmentally friendly building
design.

The study investigates how sustainable green hospital management operates in India through its practical
implementation and theoretical framework. The research uses a qualitative literature review method to
analyze published research articles and institutional reports and policy documents which discuss
healthcare sustainability. The research investigates three areas which include biomedical waste
management (5) practices and energy-efficient hospital infrastructure (7,8) and green supply chain
operations and circular economy (9) implementation and sustainable healthcare policies. The findings
suggest that adopting green hospital strategies can significantly reduce operational costs and
environmental pollution and health risks which come from medical waste. Indian hospitals have adopted
sustainable practices through initiatives which include the Biomedical Waste Management Rules and
green building certifications. The process of widespread adoption encounters multiple challenges which
include financial constraints and insufficient policy implementation and technological limitations and lack
of awareness among people.

The study shows that sustainable hospital management needs to operate as the main requirement for
achieving three essential goals which include healthcare system resilience and environmental conservation
and sustained public health results. Indian hospitals need to adopt sustainability principles throughout their
strategic planning process and their infrastructure development efforts and their healthcare operational
activities. The development of green healthcare systems in India requires better governmental policies and
stronger institutional support and enhanced healthcare professional training programs.

Keywords: Green hospitals, sustainable healthcare management, biomedical waste management (5),
environmental sustainability (6), healthcare infrastructure, India.
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Introduction

Hospitals function as intricate medical centers which deliver uninterrupted healthcare services to their
local communities. The facilities need multiple resources which include energy water medical equipment
pharmaceuticals and human resources for their proper functioning. Hospitals play a crucial role in
enhancing public health outcomes yet their operations create major environmental problems. The
environmental effects of these operations include excessive energy use and water consumption and
biomedical waste production and greenhouse gas emissions.

Healthcare institutions throughout the world operate as primary sources of environmental pollution.
Research shows that healthcare systems produce about 4.4 percent of worldwide carbon emissions.
Hospitals require substantial electricity resources to operate their medical devices and their building
systems and their lighting systems and their computer network systems. Hospitals produce significant
quantities of biomedical waste which includes dangerous materials that can pollute earth and water and
air if not disposed of correctly.

In recent years, healthcare systems across the world now see environmental sustainability (6) as their most
important issue. The public health field now views climate change together with environmental pollution
and resource depletion as essential public health threats. The healthcare sector needs to implement
sustainable practices which will help them decrease environmental impact while delivering high-quality
medical services to patients.

The concept of sustainable green hospital management has emerged as an innovative solution to solve
present-day difficulties. Green hospitals use environmental sustainability (6) principles to guide their
healthcare planning processes and their infrastructure development activities and their operational
activities. Green hospital management strives to achieve two main goals which include decreasing
environmental damage and increasing operational efficiency while creating healthier spaces for patients
and medical staff and the entire community.

Green hospitals use multiple sustainable practices which include building designs that save energy and
systems that generate renewable energy and programs that decrease waste and methods of purchasing
sustainable products and technologies that save water and systems that use eco-friendly transportation.
The initiatives produce two benefits by decreasing environmental pollution and creating operational
improvements which decrease long-term expenses for healthcare organizations.

The Indian healthcare sector experiences rapid growth because of three factors which include population
expansion and urban development and increased medical service requirements. The country has witnessed
significant growth in hospital infrastructure, medical technologies, and healthcare investments. The
process of expansion has resulted in two main outcomes which include higher resource usage and negative
effects on the environment.

Indian hospitals face major problems with biomedical waste management (5) which become especially
critical during public health emergencies like the COVID-19 pandemic. The healthcare industry
experienced a substantial increase in waste generation because facilities expanded their use of personal
protective equipment together with disposable medical supplies and diagnostic materials. Environmental
safety and public health protection require waste management systems which must be established as
essential operational requirements.

The Indian government established new policies through their regulatory systems to solve environmental
sustainability (6) challenges which affected the healthcare sector. The Biomedical Waste Management
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Rules together with green building guidelines, which hospitals must follow, promote environmentally
responsible practices.

Sustainable hospital management practices face implementation challenges because they show different
levels of success across the country despite existing implementation efforts. The healthcare facilities
encounter difficulties because they have insufficient funds and their staff members lack essential technical
skills and they do not understand sustainable practices.

This study aims to explore the concept of sustainable green hospital management and examine its
relevance to the Indian healthcare system. The paper analyzes existing literature on green healthcare
practices and identifies strategies that can support the development of environmentally sustainable
hospitals in India.

Literature Review

Concept of Green Hospitals

The concept of green hospitals has gained increasing importance in recent years as healthcare
organizations recognize the need to balance healthcare delivery with environmental sustainability (6).
Green hospitals exist to provide healthcare services through environmentally sustainable practices (4)
which create minimal ecological damage.

Green hospital management requires hospitals to use sustainable development (10) principles for their
complete planning process and infrastructure development work and operational activities. The principles
of this system track four key environmental impact areas which include energy use reduction and waste
production decrease and water resource conservation and development of sustainable medical procedures.
Research demonstrates that environmentally friendly hospitals achieve two main benefits through their
operations which include reduced pollution and decreased operational expenses. Sustainable healthcare
facilities enhance their resource efficiency through the implementation of energy-efficient technologies
combined with renewable energy systems and sustainable building materials.

The green hospitals provide environmental advantages which lead to better patient results through their
creation of healthier indoor spaces. The combination of improved air quality and natural lighting together
with decreased chemical exposure results in better recovery rates and increased staff productivity.

Biomedical Waste Management in Healthcare

The proper management of biomedical waste stands as the most essential element which enables hospitals
to achieve sustainable operations. Healthcare facilities produce multiple types of waste materials through
their processes of diagnosing patients and treating them and conducting research activities. The waste
materials encompass three categories which comprise infectious materials and chemical waste and
pharmaceutical waste together with sharps that include needles and surgical instruments.

The improper handling and disposal of biomedical waste creates severe threats to both the environment
and public health. The disposal of hazardous healthcare waste creates dangerous environmental pollutants
which contaminate soil and water sources while producing hazardous airborne substances that threaten
the health of healthcare workers, waste handlers, and the general public.

The process of managing biomedical waste effectively requires multiple key steps, which begin with waste
segregation and continue through waste collection and waste storage and waste transportation and waste
treatment and waste disposal. Waste segregation at the point of generation is particularly important for
ensuring safe and efficient waste management.
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In India, biomedical waste management (5) practices are regulated by the Biomedical Waste Management
Rules which establish procedures for safely handling and disposing of healthcare waste. The regulations
mandate healthcare facilities to divide their waste into separate categories through color-coded containers
which they must treat and dispose of through approved disposal sites.

Circular Economy in Healthcare

Healthcare systems have adopted circular economy (9) principles as a sustainable method for managing
their resources. The operational model of traditional healthcare systems uses resources in a linear way
because it treats them as single-use items which become waste after their first application.

The principles of circular economy (9) establish guidelines for material reuse and recycling and recovery
operations to decrease resource consumption while minimizing environmental damage. In the healthcare
sector, circular economy (9) practices involve recycling medical materials and reprocessing medical
devices and decreasing single-use product consumption.

Research shows that organizations which implement circular economy (9) systems in their healthcare
supply chains. Hospitals can implement circular procurement strategies by selecting products that are
recyclable, reusable, or environmentally friendly.

Sustainable Hospital Infrastructure

The environmental effects of healthcare facilities depend on their hospital infrastructure. The purpose of
sustainable hospital design is to enhance three areas which include energy efficiency and water
conservation and indoor environmental quality.

Green hospital buildings utilize energy-efficient lighting systems advanced ventilation technologies
renewable energy systems and water recycling systems as their standard design elements. The systems
work together to decrease both energy usage and environmental waste.

Hospitals are adopting green building certifications which include LEED (Leadership in Energy and
Environmental Design) and GRIHA (Green Rating for Integrated Habitat Assessment) to create
environmentally sustainable infrastructure development.

Studies have demonstrated that energy efficient hospital infrastructure results in significant reduction in
operating cost and improvement of environmental performance.

Sustainable Healthcare Supply Chains

Healthcare supply chains handle the complete process of acquiring medical goods through their delivery
and storage and their final distribution. The conventional operation of healthcare supply chains produces
substantial waste through its use of excessive packaging materials and single-use items and its substandard
logistical operations.

Green supply chain management focuses on reducing environmental impacts throughout the healthcare
supply chain. The approach includes sustainable procurement practices together with environmentally
friendly packaging and efficient transportation systems and waste reduction strategies.

Hospitals can adopt sustainable procurement policies by selecting suppliers that follow environmentally
responsible manufacturing practices. The implementation of digital technologies will enhance supply
chain operations while decreasing the need for resources.
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Research Methodology

This study adopts a qualitative research methodology based on a systematic review of existing literature
related to sustainable healthcare management and green hospitals. Secondary data were collected from
peer-reviewed journals, institutional reports, policy documents, and academic research articles.

The literature review focused on key themes related to sustainable hospital management, including
biomedical waste management (5), energy-efficient hospital infrastructure (7,8), circular economy (9)
practices, sustainable procurement, and environmental sustainability (6) policies.

Relevant studies were analysed to identify common sustainability practices, challenges, and strategies for
implementing green hospital initiatives. The findings were synthesized to develop a comprehensive
understanding of sustainable healthcare practices (3) in the Indian context.

Key Components of Sustainable Green Hospital Management

Energy Efficiency in Hospitals

Hospitals use more energy than any other building type because they operate twenty-four hours a day and
need advanced medical equipment. The implementation of energy-efficient technologies provides
substantial benefits by decreasing both energy use and environmental damage.

Common energy-saving measures include:

e LED lighting systems

e Smart energy management systems

e Solar power installations

o Energy-efficient heating and cooling systems

e Building insulation technologies

Hospitals can decrease reliance on fossil fuels and decrease carbon emissions by choosing renewable
energy options like solar power.

Water Conservation in Healthcare Facilities

Hospitals require water as their basic resource because they need it for their sanitation processes and for
sterilizing equipment and for washing their laundry and for treating patients. Sustainable water
management practices enable organizations to decrease their water usage while maintaining environmental
protection.

Hospitals can adopt several water conservation strategies, including:

o Rainwater harvesting systems

e Water recycling and reuse technologies

e Low-flow plumbing fixtures

o Efficient sterilization technologies

These measures can significantly reduce water consumption and operational costs.

Sustainable Procurement Practices
Sustainable procurement requires organizations to choose products and services which generate the least
environmental harm during their entire existence. Hospitals can decrease environmental pollution by
selecting medical supplies and equipment which have less harmful effects on the environment.
Examples of sustainable procurement practices include:

o Purchasing reusable medical products
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e Selecting environmentally certified suppliers
e Reducing packaging waste
e Promoting eco-friendly pharmaceuticals and chemicals

Green Transportation and Logistics

The transportation activities of hospitals which include patient transportation and supply deliveries and
staff commuting generate greenhouse gas emissions. The implementation of sustainable transportation
strategies will lead to decreased emissions.

Hospitals can implement measures such as:

e Electric ambulance services

e Carpooling programs for staff

e Telemedicine services to reduce travel

o Efficient logistics planning

Challenges in Implementing Green Hospitals in India
Although sustainable hospital management presents a host of benefits, a number of challenges have
prevented India from adopting it more vigorously.

Financial Constraints
Many hospitals face challenges with funding because green infrastructure and advanced technologies need
hospitals to make high upfront payments which extend beyond their financial capacity.

Lack of Awareness
It may be the case that healthcare professionals are not well informed about sustainable healthcare
practices (3) and their benefits.

Limited Policy Implementation
Although regulations exist, enforcement and monitoring remain inconsistent.

Technological Barriers
Many hospitals lack access to advanced technologies needed to implement sustainability initiatives.

Future Directions for Sustainable Healthcare in India
To promote sustainable healthcare systems, India must adopt several strategic initiatives.

Strengthening Policy Frameworks
Government policies should encourage hospitals to adopt sustainable practices through incentives and
regulatory frameworks.

Capacity Building
Training programs should be developed to educate healthcare professionals about sustainability practices.
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Investment in Green Infrastructure
Public and private investments are needed to support the development of environmentally sustainable
hospital infrastructure.

Digital Transformation
Digital technologies such as electronic health records, telemedicine, and smart energy management
systems can significantly improve resource efficiency.

Conclusion

The efficient operation of sustainable green hospital management systems, which reduce environmental
damage from healthcare operations, enables better patient healthcare services. Hospitals consume large
quantities of energy and resources while their operations produce substantial biomedical waste materials.
Hospitals can achieve three benefits through sustainable healthcare practices (3) which include decreased
environmental pollution and improved resource efficiency and enhanced healthcare system resilience. The
adoption of green hospital initiatives in India is growing because of both policy reforms and rising public
awareness about environmental sustainability (6).

The organization faces three major difficulties because its financial resources are restricted and its
technological capabilities are insufficient and healthcare experts do not understand its services. The
solution to these challenges needs collaboration between government agencies and healthcare institutions
and environmental organizations.

The transition toward green hospitals is a requirement to protect the environment and create an opportunity
to build healthier healthcare systems that contribute to sustainable development (10) and public health
protection.

References

1. World Health Organization. Safe management of wastes from healthcare activities. Geneva: WHO;
2014.

Eckelman MJ, Sherman J. Environmental impacts of the U.S. health care system. PLoS One. 2016.
Health Care Without Harm. Health care climate footprint report. 2019.

World Green Building Council. Green building in healthcare sector. 2020.

Ministry of Environment, Forest and Climate Change. Biomedical Waste Management Rules.
Government of India; 2016.

Kaplan S, Sadler B. Sustainable healthcare facilities. Joint Commission Resources; 2012.

Practice Greenhealth. Environmental sustainability in hospitals. 2018.

McGain F, Naylor C. Environmental sustainability in hospitals. Med J Aust. 2014.

United Nations. Sustainable Development Goals report. 2020.

10 Sherman JD, Thiel C. Reducing environmental impacts of healthcare. Lancet Planet Health. 2019.

ol o

© % N o

IJFMR260274075 Volume 8, Issue 2, March-April 2026 7



http://www.ijfmr.com/

