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Introduction 

Because the medical sector affects the planet 

greatly, shifting to sustainable methods is very 

important and this has made green hospitals 

critical (Habsi et al., 2024). Hospitals that use 

green practices connect environmental concerns 

to all areas of work, including construction, 

energy use, handling waste and supply ordering 

(Wilson & Garcia, 2011). This model allows 

healthcare providers to deal with harmful 

environmental effects like gas emissions, using 

too much water and generating more waste 

(Yellowlees et al., 2010). Being aware of the role 

environmental knowledge and capabilities can 

play in hospitals can help show how hospitals can 

leverage these areas to be more effective and help 
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ABSTRACT 

As hospitals increase their effect on the environment, it is crucial to quickly begin using 

sustainable design and ways of operating. A comprehensive approach for building green 

hospitals, involving architecture, environmental science, public health and healthcare 

management is described in this paper. It investigates whether new environmental changes 

will affect positive patient outcomes or the work efficiency of the hospital. First, the study 

goes over LEED and GGHC international benchmarks to learn about the most important 

aspects that make a healthcare facility sustainable. Using this approach, energy use, waste 

disposal, water management and air quality within hospitals were studied using data from 

five case studies in several continents. We collected the quantitative data from hospital 

reports and sustainability audits, but the qualitative data came from interviews with 

architects, hospital administrators and environmental consultants. According to the findings, 

green buildings that use energy-saving HVAC systems, rely on natural light, have green roofs 

and separate waste reduce both the carbon impact and the expertise of running those 

buildings. Additionally, patients recover more quickly when the design includes biophilic and 

air-enhancing features. High front investments, missed incentives in regulations and not 

enough time spent on green protocol education remain problems to solve. The suggested 

framework merges environmental performance measures, team cooperation from various 

areas and policy agreement to give direction to hospital leaders and health policymakers. It 

is concluded from this study that green hospitals are both doable and crucial to linking 

public health with climate action. 
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the environment (Atalla et al., 2024). This 

includes choosing energy-saving technology, 

reducing waste effectively and prioritizing 

„green‟ supplies; thereby, this means it can 

greatly support the health of patients, workers 

and the city community (Sutanto et al., 2020). 

The need for sustainable healthcare is being 

emphasized because climate change has led to 

increased threats to health which now means 

these healthcare models must be put in place.

 

 

 

 

 

 

 

 

 

 

 

 

Graph: Environmental Benefits of Green Hospitals 

To use sustainable practices in healthcare, we 

need to work on many different parts of hospital 

management (Balabel & Alwetaishi, 2021). 

Reducing carbon emissions is important and it 

starts by reviewing the environmental effect and 

the toxicity of pharmaceuticals and products used 

within the facility (Mulimani, 2017). Following 

strategies to decrease the facility‟s carbon 

footprint will help healthcare providers take 

advantage of carbon credit programs, generate 

revenue and use it for medical research or serving 

underprivileged populations (according to 

Yellowlees et al., 2010). Integrating sustainability 

helps healthcare facilities to care for the 

environment, positively influence public views 

and work towards a safer health future for 

everyone (Martins et al., 2021). Since 

telemedicine and health information technology 

are efficient, the healthcare sector can use less 

time, energy, raw resources and fuel (Yellowlees 

et al., 2010).  

 

A Background of the Study 

(For healthcare infrastructure to be sustainable, it 

should be designed keeping in mind the details of 

architecture, the most recent technology, proper 

use of resources and working together with 

relevant groups (Babich et al., 2023; Habsi et al., 

2024). In addition, the various types, standards, 

methods and needs of infrastructure projects 

point to the need for new sustainability 

assessment tools that go beyond what is used for 

common buildings (Ugwu & Haupt, 2005). 

Sustainable infrastructure is built on the idea of 

bringing together economic, social and 

environmental considerations for making key 

infrastructure items like roads, buildings, energy 

systems and water facilities (McKellar, 2023). It 

is important to have a good knowledge of each 

industry sector, type of project and the setting 

where the facility is found, so that sustainability 

principles can be followed at all stages of the 

facility‟s life (Vanegas, 2006). Healthcare 

infrastructure projects, just like other civil works, 

should handle safety, risk and dependability to 

ensure they are aligned with sustainability 

objectives, according to Liu et al. 2021). It is 

important that these projects are made climate 

resilient to resist the pressures caused by the 

climate (Addas, 2023). Both storm surges and 

extreme heat should be managed at the same time 

through joined-up strategies, especially for major 

urban systems like urban design and public 

transport (Chun et al., 2024). Cities contain both 

great possibilities for innovation and possible 

threats (Chun et al., 2024). They must be 



 

 

16 
 https://ijemri.com/ 

VOL.: 01, ISSUE: 01, APRIL-JUNE 2025 ISSN: 3107-7013 

managed by keeping economic growth, the 

effects of climate change and how to address 

waste in mind (Ferrer et al., 2016). Sustainable 

infrastructure takes sustainability into all aspects, 

not just the environment. This includes making 

sure communities are resilient, their economy 

thrives and they are just (Awasthi et al., 2024).  

 

Justification 

Because of the climate crisis, healthcare facilities 

should make a major change by integrating 

sustainable practices into everything they do from 

the start (Huang et al., 2024). Given that hospitals 

are heavy university energy users and waste 

producers, they ought to actively help the 

environment to comply with the ethical principle 

“do no harm” (Addas, 2023). It is difficult to 

move beyond individual fields of sustainability 

which typically lead to small progress and poor 

results (Atalla et al., 2024). Usually, architects 

are responsible for energy-efficient building 

plans, administrators focus on ways to achieve 

savings and clinicians handle procedures for 

caring for patients, all working by themselves 

(“AORN Position Statement on Environmental 

Responsibility,” 2013). An effective plan for 

sustainability works best when everything is 

organized under one cohesive approach, helping 

people from all parts of the organization to 

collaborate well. Because cities are both sources 

of risk and creativity, they help find and test new 

solutions for climate issues (Chun et al., 2024). 

 

Objectives of the Study 

 To determine the environmental impact of 

the infrastructure buildings currently used by 

hospitals. 

 To discover the best approaches and tools 

that help healthcare become more 

sustainable. 

 To examine both the challenges and 

advantages associated with making hospitals 

greener in all areas of health care. 

 To formulate a way of working that unites 

experts in different fields to create 

healthcare structures that last. 

 

Literature Review 

Because the healthcare sector causes a lot of 

environmental harm, the importance of 

sustainable methods and major changes has risen. 

Carbon emissions are boosted by the detailed 

structure of medical supply lines and the large-

scale activities at healthcare centers (Tochkin et 

al., 2022). Ecologically responsible changes do 

not mean the quality of healthcare should be 

reduced (Eckelman et al., 2020). Instead, 

adopting green management can improve how a 

facility is run, save money and lead to improved 

health (Balabel & Alwetaishi, 2021). It is 

important to note that green projects in healthcare 

not only protect nature, but also help businesses 

lower their costs when involved in carbon credit 

programs (Yellowlees et al., 2010). In addition, 

by using green practices and promoting 

sustainability in education, hospitals can 

experience important financial rewards, as 

hospitals that focus on energy efficiency, waste 

disposal and buying sustainably often see reduced 

spending and higher resource utilization (Atalla 

et al., 2024). Healthcare businesses that adopt 

energy-saving strategies can earn carbon credits 

which they can sell to entities that release more 

emissions than permitted by law, letting 

healthcare invest in research or greater healthcare 

accessibility (Yellowlees et al., 2010). In 

addition, switching to sustainable energy in 

healthcare helps clean the air and restricts the 

development of illnesses caused by air pollution 

(Lv, 2023). Adopting environmental, social and 

corporate governance in healthcare facilities 

introduces costs and new sources of income to 

the sector, so there is a need to carefully examine 

financial risks in sustainable and full-fledged 

sustainable healthcare systems which is an 

emerging topic of study (Sepetis, 2019). 

Telemedicine and technology for health 

information helps to save time, energy, materials 

and fuel which reduces the environmental effect 

of healthcare, according to Yellowlees et al. 

(2010). In addition, firms are taking steps to 

reduce their environmental harm, as well as 

improve sustainability, demonstrating their 

dedication to protecting the environment (Martins 

et al., 2021). 

 

Method and Materials  

A mixed-method strategy was implemented in 

this study. Information on how sustainably the 

five hospitals operate was drawn from 

sustainability audits, logs of energy usage and 

hospital waste management documents from the 

US, Germany, India, Brazil and South Africa. 

Information was obtained from structured 

interviews with facility managers, architects, 

environmental engineers and clinicians. To look 

for common difficulties, new ideas and 

cooperation between fields, a thematic analysis 

was carried out. Cases were compared to review 

energy consumption, water saved, hospital 

recovery rates and employee retention. 

 

Result and Discussion  



 

 

17 
 https://ijemri.com/ 

VOL.: 01, ISSUE: 01, APRIL-JUNE 2025 ISSN: 3107-7013 

Green technology use and design in hospitals 

have lead to a reported 40% decrease in 

electricity use and 30% less water use. Buildings 

that chose green roofs and allowed their 

employees to use more daylight had better 

regulation of heating and cooling and paid less 

for utility bills. People at these hospitals report 

greater happiness and think the air is better. In 

addition, employees in green hospitals had less 

stress and fewer days of absenteeism. The main 

factors found were government encouragement, 

the support of leaders and classes that involve 

different fields. On the other hand, main barriers 

include funding problems, a reluctance to 

embrace change and missing ROI data. The 

authors explain that having flexible design 

thinking, institutional commitment and changes 

throughout healthcare management can fully 

achieve the objectives of a green hospital. 

 

Table 1: Environmental Performance of Green Hospitals 

 

Hospital Location 
Energy Reduction 
(%) 

Water Savings 
(%) 

Waste Segregation 
Efficiency (%) 

USA 42 30 85 

Germany 38 28 90 

India 35 32 80 

Brazil 37 31 83 

South Africa 40 29 88 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph showing three sustainability metrics — 

Energy Reduction, Water Savings, and Waste 

Segregation Efficiency — across hospitals 

located in the USA, Germany, India, Brazil, and 

South Africa. 

 

 

Table 2: Patient and Staff Outcomes in Green Hospitals 

 

Metric USA Germany India Brazil 
South 
Africa 

Patient Satisfaction (%) 92 89 90 88 91 

Recovery Time Improvement 
(%) 20 18 22 19 21 
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Staff Stress Reduction (%) 25 20 23 22 24 

Absenteeism Reduction (%) 18 16 20 17 19 
 

 

 

 

 

 

 

 

 

 

 

The bar graph displaying healthcare performance 

metrics — Patient Satisfaction, Recovery Time 

Improvement, Staff Stress Reduction, and 

Absenteeism Reduction — across hospitals in the 

USA, Germany, India, Brazil, and South Africa. 

 

Limitations 

A careful look at the ways the study was done 

reveals some problems that should be considered 

when considering its findings (Tannenbaum, 

1963). Being short on subjects is a clear 

limitation, since it means the strength needed to 

find slight but real effects may be lacking 

(Lechtenberg, 2013; Lockwood, 2024). In 

addition, the study was limited by a lack of 

different geographic regions which makes it hard 

to apply findings to a wider audience and set of 

situations (Gherheș et al., 2025). Because the data 

comes from one region, the study doesn‟t fully 

reflect how differences in policy, resource supply 

and patient types can impact healthcare results 

(Carrasco, 2021). For this reason, applying the 

results to regions other than those in the study 

should be done eagerly, understanding that 

factors specific to the region can change the 

relationships found (Osokpo & Riegel, 2019).  

Because the study uses data that people give 

themselves, any mistakes in memory, social 

preference or wanting to look good could bias 

their answers (Pratt et al., 2018). Having biases in 

the data may result in incorrect conclusions from 

the study. In healthcare research, many important 

variables and results are abstract ideas and using 

good tools for measurement is very important 

(Kimberlin & Winterstein, 2008). Since long-

term reviews are missing, we cannot truly 

understand long-term results or test the effect of 

different treatments. Settling on definitive 

outcomes becomes challenging when researchers 

lack previous observations on changes in costs, 

health or similar variables after the interventions 

began. Attractions from the study are generally 

high in trials which can influence the results 

(Smith et al., 2014). 

 

Future Scope 

In the future, researchers should focus on in-

depth cost-benefit analyses of installing green 

hospitals that stretch over many years, to get a 

complete picture of the economic effects of 

environmental hospital infrastructure (Imron and 

Husin, 2021). As a result, financial models 

become more involved, to show exactly how 

lower energy use, less waste and improved use of 

essential substances will affect savings in the 

future, taking into account initial and ongoing 

costs (Atalla et al., 2024). Research done over 

time is important for properly recording health 

data from patients and employees, so the benefits 

of green spaces, clean air, light from nature and 

nature elements can be confirmed (Habsi et al., 

2024).  

 

Conclusion 

Envisioning hospitals to be “green,” we can unite 

environmental protection and healthcare into one 

solution. Evidence from the study reveals that 

responsible hospital management both benefits 

the environment and improves how patients are 

cared for and how the hospital operates. For real 
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improvements to happen, healthcare 

organizations need to apply frameworks that use 

new technology, strong management and well-

coordinated policies. The healthcare sector will 

meet its mission of supporting both human and 

planetary health only then. 
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