How far are we from net zero carbon hospitals?
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Hospitals, as actors of public health, are establishments with very large consumption of energy as they operate 24 hours, 365 days a year, have high technicality of premises and medical equipment, and need to respect constraints of hygiene and comfort. They are also major consumers of resources with a great impact on the ecological plan. These public buildings, sometimes 20 to 60 years old, are major pollutants and it is clear that limiting their ecological footprints, improving their energy efficiency and their contribution to the greenhouse effect could have a non-negligible impact on the environment [1]. In UK, the NHS generates some 18 million tons of carbon and CO2 a year, around 30% of public sector emissions, of which 22% comprises energy used to light, heat and cool its buildings. Stringent targets have been set for energy reduction. The Government is committed to reducing CO2 emissions by 26% below 1990 levels by 2020, and by 60% below 1990 levels by 2050.
In contrast with new hospitals, which can be designed for low energy, with the relatively high energy intensity of existing hospitals, it is needed to focus on reducing energy consumption and exploiting sources and technologies to achieve their longer term CO2 reduction targets [3]. Sustainable development initiatives, and within them those of high environmental quality building certifications that include energy saving plans, have become an important ecological, economic and ethical matters in the hospital environment and are also seen as opportunities for a health facility and the management internally to improve the image of their institution to the public and professionals and face to the governemental regulations. Moreover, at the economic level, the managers of these public buildings seek to reduce their energy consumption and bills while maintaining comfort with the users of their services. Therefore, despite the fact that the improvement of the environmental quality of a hospital could cost millions of dollars in investment, it could quickly become profitable, thanks to the energy and economic efficiencies, few years after the improvement [4]. However, the good accommodation of the current low energy tools for sustainable hospital development in terms of energy management and the characteristics of the energy consumed could still be revised and a great deal of work remains to be done for the development of adapted tools in the hospital environment.
A Cambridge University research project on the design and delivery of robust hospital environments in a changing climate project, was to test refurbishment strategies for improving energy efficiency and resilience of NHS hospital buildings [5]. It has released key findings in its robust hospitals design concluding that saving energy could be achieved with finding the most economic form of renewable energy to create low carbon buildings. The research team examined resilience to summertime overheating of NHS hospital buildings, and devised and tested refurbishment strategies for a sample of hospital buildings. They suggest Recycling Summer Heat to Winter Warmth to be the most attractive renewable energy choice for low energy buildings and hospitals [3]. As an example, low-cost on site renewable heat for space heating by re-cycling solar energy is shown to save over 60% of carbon emissions compared to using a gas boiler for heating. Having diagnosed these buildings' strengths and weaknesses, the team proposed various refurbishment options, which were detailed, modelled and assessed. The options were all fully costed. The work shows that refurbishment can significantly lower the energy use of hospital buildings in the present day, essential for the NHS to meet its carbon reduction targets whilst also saving money, and that it does not cost in excess of new-build construction.
Another project for low energy – low carbon hospital design by Brighton & Sussex University
Hospitals NHS Trust reviews carbon emissions from public sector acute hospitals in the UK and identified the key reasons for the poor energy and associated carbon performance of acute hospitals in the UK [6]. They conclude that design team forecasts of acute hospitals performance with the substantial assumptions that engineering design teams often have to make in the design of the heating, cooling and ventilation systems tend to be very inaccurate. They used modelling to understand the energy and carbon impacts on how the facilities would be used by the clinicians and their patients, translated the knowledge of that use into data, that could be used by the engineering design teams in the design of the HVAC systems that they considered to have a major impact on energy savings as HVAC plants for hospital have huge surfaces.
Finally, the Zero Carbon Hospitals with Renewable Energy Systems (RES-HOSPITALS) project, supported by the Intelligent Energy Europe of European Comission aimed at reducing CO2 emissions from the existing stock of some 15,000 hospitals in Europe, a sector with relatively high energy-intensity that collectively accounts for some 5% of CO2 emissions [3]. Pilot projects have been carried out with several hospitals to study and apply efficiency measures and explore the feasibility of RES in existing hospitals. 16 hospitals in seven European countries explored options to become zero carbon in the future and produced 2020 Investment Plans aimed at producing at least 50% of their energy needs from renewable energy. If all of the plans are implemented it would result in an annual reduction of nearly 80,000 tonnes of CO2 emissions. However, as the overwhelming energy-related priority in European hospitals is cost reduction, this is driving both strategic and cumulative investments in energy efficiency. Therefore, investment in renewable energy systems seems to have a very low political priority in most European health agencies/ministries.
In this study, I intend to evaluate and analyse the current situation and efforts made in low energy – low carbon design of hospitals in the UK for energy savings through consumption reduction and efficiency by different means and technologies, and to introduce new innovative designs available. Secondly, I would like to compare the possibility of adapting and implementing in UK, a similar guide to the ‘Renewable Energy Guide for European Hospitals’ developed by RES-Hospitals project, aimed at management and policy decision makers. Thirdly, I would like to study the feasibility of hospitals to become community energy producers as means of achieving radical reductions in their carbon footprint and net energy costs, but as of today this option has not have much success as hospitals have been unwilling, or unable to participate.
The contribution of this research will be the proposal of feasible implementation of short-term and long-term low energy – low carbon technologies in hospitals in order to allow them achieve the goals and obligations of the UK government to the Carbon Reduction commitment.
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