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What Is Climate Change? 

Since 1880, scientists have 

kept thermometer-based 

records of the global 

surface temperature.  

What is happening to the 

global temperature?  

The planet is becoming 

warmer; the climate is 

changing.  

The United Nations Framework Convention on Climate Change (UNFCCC):  

Climate change means a change that is directly or indirectly attributed to 

human activities, that changes the composition of the world's atmosphere 

and, in addition, natural climate variability that Observed over comparable 

time periods. 
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Why Is Climate Change a Problem? 

Climate change disrupts weather patterns and causes extreme 

weather events to become more common. These include hurricane 

activity, droughts and floods. As the global temperature has 

increased, so has the number of reported natural disasters. 
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• The Intergovernmental Panel on Climate Change (IPCC) report 
warned that the world is set to reach the 1.5ºC level within the next 
two decades and said that only the most drastic cuts in carbon 
emissions from now would help prevent an environmental disaster. 

 

• There is a 93% likelihood of at least one year between 2022-2026 
becoming the warmest on record and dislodging 2016 from the top 
ranking. 
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Summary for Policymakers of IPCC Special Report on Global Warming 

Introduction 



• By 2030, More than 6,000 cities, states and regions, and 2,000 companies, 
have made quantifiable commitments to reducing emissions to achieve the 
Paris Agreement. 

 

• The report covers Brazil, China, India, Indonesia, Japan, Mexico, the Russian 
Federation, South Africa, the US and the EU, which collectively were 
responsible for 68% of global emissions. 

 

 
 

 

Ref: Kuramochi T , Lui S , Höhne N , et al . Global climate action from cities, regions and businesses: impact of individual actors and cooperative initiatives on 
global and national emissions. 2019 edition. NewClimate Institute, data-driven lab, PBL, German development Institute/Deutsches Institut für 
Entwicklungspolitik (die), Blavatnik school of government, University of Oxford, 2019. Available: https://newclimate.org/2019/09/18/global-climate-action-
from-cities-regions-and-businesses-2019 

Report of the Global Climate Action Summit (GCAS) 
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• Healthcare is among the ‘heavy-emitting’ sectors. 

• The global healthcare sector had a climate footprint of equivalent to 4.4% of global net 
emissions. 

• If the health sector were a country, it would be the fifth-largest emitter on the planet. 

• Australian healthcare sector accounts for 7% of total national emissions and 10% of the 
United States national CO2e emissions. Data was not available for many low- and middle-
income countries.  

• Due to their unique activities, more stringent code requirements, and 24/7 operations, 
hospitals are highly energy-intensive, using 2.5 times more energy per square foot than an 
office building 

 

Ref:   

• Dhillon VS , Kaur D , Hospital G . And climate change: their interrelationship and the way forward. J Clin Diagn Res JCDR 2015;9:LE01–5. 

• Gerwig K. Greening Health Care: How Hospitals Can Heal the Planet. Oxford University Press, 2014. 

• Williams A , MacNaughton P , et al . Building evidence for health: green buildings, current science, and future challenges. Annu Rev Public Health. 
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Findings suggest that the environmental impact of health care is not confined to greenhouse gas 
emissions as previously studied. particulate matter, nitrogen oxides and Sulphur dioxide 
emissions, malaria risk, nitrogen to water and scarce water use. 
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• Hospitals play a critical role in reducing health impacts of climate change by : 

(1) treating illnesses and injuries,  

(2) being prepared for climate-induced disasters,  

(3) effectively engage the community on adaptation activities ,and  

(4) stepping up to minimize healthcare carbon emissions. 

 
Ref:  

• Louis VR , Phalkey RK. Health impacts in a changing climate – an overview. Eur Phys J Spec Top 2016;225:429–41.doi:10.1140/epjst/e2016-
60073-9 

•  Karliner J , Slotterback S , Boyd R , et al . Health Care’s Climate Footprint. Health Care Without Harm and ARUP 2019. 
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• There are mitigation measures which hospitals can take to slow the warming 
trend.  

• Low-carbon health services including hospital design which allow natural 
lighting, policies that prioritize renewable energy transition, rainwater 
harvesting, provision of facilities for cycling or walking and minimize 
healthcare waste management and refusing single-use plastics with green 
procurement policy.  

• However, at this critical time, mitigating emissions is no longer optional; 
furthermore, specific adaptation actions such as preparedness for the impacts 
of climate change to lessen health burden are necessary to face climate–health 
threats. 

 
• Ref: FitzGerald GJ , Capon A , Aitken P . Resilient health systems: preparing for climate disasters and other emergencies. Med J Aust 

2019;210:304–5.doi:10.5694/mja2.50115 
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• Kohinoor hospital in mumbai is committed to reducing its environmental 
impact while reducing costs to patients.  

• The hospital opened in 2009 and, relies on low-energy light bulbs, uses 
photovoltaic power to heat its water, harvests rain-water, and treats its own 
sewage to reduce water use.  

• Kohinoor hospital also installed high-efficiency air-conditioning plant, 
resulting in decreasing energy use intensity of 166 kwh/m2 /year (53 kBtu/ 
ft2/year). 
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Case Study 1: Low-Carbon Building—India  



• Butaro hospital reduces its energy consumption by using natural ventilation, 
along with high-volume, low-speed fans.  

• local materials from the nearby Virunga mountains were also used to decrease 
carbon footprint and contribute to the local economy. the overall approach 
saving uS$2 million while producing over 4,000 jobs. 
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Introduction 

Case Study 2: Low-Carbon Building—Rwanda 



• Victoria hospital launched campaign “switch it off.” cleaners and 
housekeepers in this 180-bed secondary facility seek to ensure that unused 
lights and hospital equipment are switched off.  

• This project resulted in saving of uS$8,400 annually and boosted the morale 
of the cleaners and housekeepers, making them feel more recognized within 
the hospital. 
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Case Study 3: Energy Efficiency—South Africa 



• Uganda health centers with solar PV for lighting improved their night 
services, and were better able to handle emergencies due to more reliable 
electricity.  
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Case Study 4: Renewable Energy—Uganda 



• In 2012, Sao Paulo's albert Einstein hospital conducted a study that 
identified that N2o contributed to more than 50 percent of the 

emissions it was tracking. Research shows that these gases 
accumulate in the atmosphere and 

contribute to climate change.  

• The hospital created an interdisciplinary team to increase awareness 
of the issue, and reduced its use of N2o for anesthetic procedures by 
23 percent. 
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Case Study 5: Anesthetic Gas Waste—Brazil 



• Bir hospital in Kathmandu uses new methods to reduce waste further, 
including a biogas system that turns food waste into biogas is generating 
electricity for cooking in the hospital kitchen.  
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Case Study 6: Low-Carbon Waste Management—Nepal 



• Tzu chi hospital, Taiwan is a Buddhist hospital that provides vegetarian 
food only.  

• The hospital’s cafeteria is supplied by an organic farm within the 
compound which is also used as horticultural therapy for patients with 
mental health challenges.  

• The hospital calculates during the period of 2010–2014 they saved 
over 2,000 tons of carbon emissions through serving over 2 million 
vegetarian meals in their cafeteria and food court.  
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Case Study 7: Low-Carbon Food—Taiwan 



• Due to the environmental impact of the hospital's, a large number of tools to improve 

innovation and have green hospitals around the world, especially the United States, the United 

Kingdom, Australia have been designed. 

Introduction 
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• The “Global Green and Healthy Hospitals (GGHH)” and “Healthy Hospitals, Healthy Planet, 

Healthy People” are two independent guidelines focusing on climate change, which have 

been published by the World Health Organization (WHO) and the Health Care Without Harm 

institute, respectively.  

Examples of relevant tools and guidelines 
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• The “Leadership in Energy and Environmental Design,” or LEED program, has been 

introduced by The United States Green Building Council (USGBC) in order to decrease 

environmental consequences during constructing and to turn hospitals into sustainable 

structures. 

Examples of relevant tools and guidelines 
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• Moreover, the Pan American Health Organization (PAHO) has developed the “Smart Hospital 

Toolkit” as a useful guideline for hospital to lowering carbon emissions. 

Examples of relevant tools and guidelines 

24 

Introduction 



• The Green Building Council of Australia (GBCA) has published rating tools including 

“Green star Health Care” support sustainable construction for healthcare centers. 

 

Examples of relevant tools and guidelines 

25 

Introduction 



• The Building Research Establishment's Environmental Assessment Method (BREEAM) has 

suggested strategies for hospitals in the UK to minimize the emission of greenhouse gases. 

 

Examples of relevant tools and guidelines 
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World Bank has provided a low-carbon solution in the health sector: 

“Climate-Smart Healthcare” . 
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• In recent years, hospitals around the world have taken an approach to take actions that are 

safe not only for patients but also for their surrounding environment.  

• Despite all the guidance provided, hospitals need more radical measures to confront climate 

change.  

• The present study was conducted to examine the components affecting hospitals’ measures to 

confront climate change and to provide strategies in this regard.  

Examples of relevant tools and guidelines 
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• Determining strategies and programs for hospitals to deal with climate change (global 

warming) 

• Determining the indicators, components of the hospitals measures to deal with  climate 

change (global warming) 

• Development of action framework for hospitals to deal with climate change (global warming) 

General Objectives: 
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• External databases: 

 

 

• Internal databases: 
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I- Systematic Literature Review: Data Sources  



(Adapt* OR Adopt* OR mitigat* OR Cop* OR resilien* OR accomudat* OR Adjust* OR 
Acclimat* OR Compatibl* OR "risk reduction" OR cease OR tackle OR address OR fight OR 
strateg* OR implementation OR action OR effort OR attempt OR policy OR framework OR 
plan OR approach OR response OR model)  

AND (Climate change OR Global Warming)  

AND (hospital* OR healthcar* OR "health care" OR (health AND care*) OR (Tertiary AND 
Care*)). 

I- Systematic Literature Review: Search Strategy 
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1. Papers published in scientific journals or books, Quidlines, instructions, and 
projects, gray literature related to the research question 

2. It is possible to access the full text of the articles and be in Persian or 
English 

3. The studies published until June1 2020, were included in the study. 

I- Systematic Literature Review: Eligibility Criteria (Included Studies)  
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1. Studies irrelevant to the research topic (Studies related to other disasters, 
other than climate change (for example: earthquake). 

2. Studies that were in any language rather than English or Persian 

I- Systematic Literature Review: Eligibility Criteria (Excluded Studies)  
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1. Removal of duplicated papers using EndNote® software 

2. Scanning the titles and abstracts of the remaining papers to identify relevant 
literature 

3. Extracting data by two independent reviewers 

4. Descriptive and Analytical assessment 

5. Quality analysis  

I- Systematic Literature Review: Data Extraction & Quality 

Assessment 
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• Most of them were from the United States (19%), Australia (15%), the United 
Kingdom (15%), India (7%), and the rest of the studies were from Russia, 
Canada, Turkey, Japan, Malaysia, Romania, Austria, and Sweden.  

• The studies included 16 original research papers, a conference paper, five 
guidelines, two books, a report, and a viewpoint. Literature review was an 
essential part of all of the studies method. 

I- Systematic Literature Review: Descriptive results  
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Introduction Results Conclusion Discussion 



1. water management 

2. wastewater management 

3. energy management 

4. waste management 

5. green buildings 

6. food 

 

 

7. transportation 

8. green purchasing policy 

9. material & resource management 

10. chemicals, and toxins management  

11. technology 

12. sustainable care models 

13.  leadership 

Finally, 13 components were extracted and divided into two general areas of 
“adaptation” and “mitigation”:  
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Introduction Results Conclusion Discussion 



• The “Climate Change Mitigation” defines as "human intervention to reduce 
human influence on the climate system“ area included: 

water and waste water management, 

 reducing energy consumption, 

 reducing hospital waste,  

transportation and reducing fossil fuel consumption,  

chemicals management,  

cooperation in legislation and implementation of mitigation-related laws. 

I- Systematic Literature Review:  Thematic results  
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Introduction Results Conclusion Discussion 



• The “Climate Change Adaptation” defines as "increasing resilience to climatic 
hazards; risk transfer; reducing vulnerability; preparedness and response and 

recovery; and risk modification “ area included: 

• capacity building,  

• technology development and transfer,  

• financial affairs,  

• education and research,  

• monitoring and evaluation. 

I- Systematic Literature Review:  Thematic results  
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Introduction Results Conclusion Discussion 



43 



44 



45 



46 



47 



48 



49 



50 

 



51 



52 



53 



54 



• In terms of water management, a report prepared by the United Nations 
predicts that by the end of 2030, water shortage in arid and semi-arid 
regions will lead to the migration of 24 to 700 million people. 

•  Lack of proper management and planning regarding water use may lead to 
irreparable damage in the future. 

•  Therefore, several solutions have been proposed for maintaining and 
controlling water reserves in hospitals as one of the largest water consumers. 

• Applying these simple but practical solutions can markedly help to improve 
resilience in water management in hospitals.  

Climate change mitigation strategies for hospitals 
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• Gaitan et al. (2020) conducted a case study in Sao Paulo, Brazil to examine the impact of water 
conservation measures in a university hospital.  

• They found that a combination of the above measures, such as rainwater harvesting systems 
(RWHS) along with water conservation programs, can save between 71% of current 
consumption, which are considered to be significant levels and reflect the needs of strategic 
water management with financial, environmental and social benefits. 56 



 

 

 

 

• They showed that only a few hospitals collected wastewater through 
separate systems. Meanwhile, only 14 of the 23 surveyed hospital managers 
stated that wastewater management was one of their top priorities.  

• According to their findings, they concluded that it was quite essential to 
train hospital managers on this subject.  
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• In terms of waste management, hospitals are among the main polluters of 
the environment due to the production of pharmaceutical, chemical, 
radioactive, and infectious waste material.  

• Several studies have focused on inefficient measures concerning hospital 
waste management. Some of these insufficient measures include improper 
source separation, insufficient use of colored and coded waste bags, illegal 
methods of waste collection, unsafe storage of infectious waste, unskilled 
manpower, insufficient financial resources, and poor supervision over waste 
disposal centers. 

• Hospitals should have comprehensive programs for sustainable management 
of their waste and achieving zero waste.  

Climate change mitigation strategies for hospitals 
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Introduction Results Conclusion Discussion 



• Despite their preference for reusable surgical instruments, only 20% 
preferred the reusable devices available to them. 

59 



• In terms of energy management, hospitals are one of the largest centers of 
energy consumption due to their constant operation.  

• The adoption of energy-saving techniques has a vital effect on lowering 
greenhouse gas emissions.  

Climate change mitigation strategies for hospitals 
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Introduction Results Conclusion Discussion 



• Enrico et al. (2019) conducted a study Towards zero energy hospital 
buildings in Netherlands in order to investigate the building characteristics, 
energy supply and demand.  

• It was found that the number of people present was lower than the full 
capacity, with 30% average occupancy in the medical facilities and 70% for 
administrative areas. air supply of the current ventilation system was found 
to be constant irrespective of the number of people present in these rooms.  

61 



• Regarding chemical, hospitals are one of the largest consumers of chemicals 
from chemotherapy for cancer treatment to disinfectants for sterilization. 
These chemicals potentially have detrimental effects on the environment. 

• Hospital staff is at a greater risk due to continuous exposure to these 
substances.  

Climate change mitigation strategies for hospitals 
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• This research provided nurses in a hospice in California, with education and training to offer 
patients a medication disposal service through the use of mail-back envelopes.  

• Over the 6-month study period, 160 of the 400 distributed mailers were returned for 
disposal. The total weight of pharmaceuticals diverted for incineration was 48.5344 kg, with 
an average weight of 300 gr per mailer.  

• This study suggests that mailer system and proper education of medical staff have the 
potential to improve medical waste management. 
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• Given that a large amount of greenhouse gas emissions in hospitals is due to 
transportation, there is a clear need to implement certain strategies to 
reduce greenhouse gas emissions.  

• Hospital transportation management includes not only patient and staff 
transportation but also transportation related to the hospital’s logistics 
department. 

Climate change mitigation strategies for hospitals 
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• Bozoudis et al. (2020) studied the greenhouse gas emissions from the 
transportation activities of the Athens Military Hospital.  

• They found that the transfer of patients in or out of the hospital had the 
largest share (85.92%) in the emission of greenhouse gases.  

• After patient transportation, ambulance services, garbage disposal, hospital 
purchases, and staff transfer had the highest shares in greenhouse gas 
emissions with 7.52%, 3.65%, 2.43%, and 0.48% of the share, respectively.  

• According to this study, calculation of greenhouse gas emissions is the 
starting point for planning to reduce greenhouse gas emissions in the 
transportation sector.  

 

Climate change mitigation strategies for hospitals 
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• Regarding the green purchasing policy component, hospitals must follow the 
Sustainable Purchasing Guidelines that cover all ethical and environmental 
aspects from production to packaging, transportation, and final disposal. 

•  Green purchasing covers consumables products, electronic appliances, food, 
cleaning products, etc.  

• One of the most important parameters for the successful implementation of 
the green purchasing policy is training the hospital staff, especially those 
working in the purchasing and procurement department  

Climate change mitigation strategies for hospitals 
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• Regarding  foods, hospitals serve millions of meals to patients and their 
families each year, hospital settings are ideal targets for encouraging healthy 
and sustainable dietary habits.  

• The reduced intake of processed foods and red meat, the increased intake of 
fruits and vegetables can reduce the emission of greenhouse gases. 

Climate change mitigation strategies for hospitals 
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• leadership is an important component in hospitals, which is policy-making 
and planning to create a sustainable framework at all levels in the hospital.  

• To achieve the goals of sustainable development in the fight against climate 
change, a question that arises is, "If the health sector does not take an 
effective measure and play the leadership role in this fight, are other sectors 
expected to do so?" 

Climate change adaptation strategies for hospitals 
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• As for the building component, hospitals produce a significant amount of 
carbon footprint from the beginning of the construction process until their 
launch day.  

• It is important to note that green building strategies are not only applicable 
to newly built hospitals but also can be applied to old buildings to renovate 
them to improve their performance in many ways.  

Climate change adaptation strategies for hospitals 
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• It was also found healthcare institute by adopting sustainable measures are 
capable reducing their environmental foot print. 
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• An essential part of the fight against climate change is Evaluation and 
monitoring health information. in this regard including: 

•  the vulnerability assessment of the affected population; 

•  continuous and systematic monitoring, 

• evaluation of the effectiveness of adaptive interventions;  

• use of Early Warning Systems to warn against the health effects of climate 
change and climatic anomalies;  

 

Ref: Mousavi A, Ardalan A, Takian A, Ostadtaghizadeh A, Naddafi K, Bavani AM. Health system plan for implementation of Paris agreement 
on climate change (COP 21): a qualitative study in Iran. BMC public health. 2020 Dec;20(1):1-3. 

Climate change adaptation strategies for hospitals 
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• Identifying the components and measures related to climate change will 
enable managers, decision-makers, and policymakers in the field of hospitals 
to achieve an acceptable level of measures to reduce the speed of climate 
change by allocating appropriate resources and funds to the measures.  

Climate change strategies for hospitals 
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• Mitigating and adapting to climate change are complicated issues that need 
collaboration across all sectors.  

• It should be noted that control measures (mitigation and adaptation) are 
flexible and sometimes even complement each other. 

Climate change strategies for hospitals 
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Introduction Results Conclusion Discussion 
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Thank  you for  

your attention 


