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Energy use in the public healthcare system

Hospitals are large energy users due to the nature of the services they provide. Victorian public hospitals use around 4,400 terajoules of energy every year.
 This amount has remained relatively static over the last seven years, despite significant growth in services and floor area.

A Commonwealth Department of Energy Efficiency and Climate Change report
 found that of 10 large commercial building types assessed, hospitals were the second most energy-intensive building type (universities are the most intensive). Hospitals were 45 per cent more energy-intensive than the next most intensive building type (a city hotel) and eight times more intensive than a school.
Modelling commissioned by the Australasian Infrastructure Healthcare Alliance (AHIA) indicates that the weighted average energy consumption for a large metropolitan hospital across all functional areas is 918 megajoules per metre squared each year.
 

Goals of energy management

Financial sustainability
The Victorian Health Priorities Framework 2012–22: Metropolitan Health Plan sets a priority of ‘increasing the system’s financial sustainability and productivity’. 
In 2011–12, Victorian public hospitals spent around $70 million on energy and these costs are increasing. In the six years from 2005–06 to 2011–12, energy costs have increased by 24 per cent. 
A key goal of energy management is therefore to reduce, or at least contain, the cost of energy to the health system.
Carbon reduction
The energy used by Victorian public hospitals generates approximately 700 megatonnes of carbon a year. The department recognises the link between climate change and health and is therefore committed to reducing the amount of carbon generated by public hospitals from stationary energy.
Security of supply

The ability of any healthcare or associated services facility to meet its service-delivery and business-continuity objectives is heavily dependent upon the continued supply of essential engineering services (EES). 
EES are those services, including energy, that a facility needs to maintain business continuity and meet contingency planning requirements for the continued delivery of health and associated services. 
Maintaining a secure energy supply is therefore a key energy management goal, so that hospitals can continue to deliver vital health services to the community when they are needed.
Managing capacity for future demand

Public hospitals need a constant and secure supply of energy that meets peak energy demand. The expansion of hospitals can increase energy demand, which means the existing supply may become insufficient to meet future needs. Improving energy efficiency and installing distributed generation reduces site-wide demand and therefore can reduce (or avoid) the cost of upgrading the energy supply to meet the demand from additional facilities.
Energy management

The department recognises the importance of taking a proactive and consistent approach to energy management across the health system. The department’s approach is based on an overarching framework (see Appendix 1), which is guided by government policy and addresses the three primary areas of energy management; energy supply, energy demand and understanding energy use.

Energy supply

Within the public health system, electricity and natural gas are the most common fuel types. Each make up around 40 per cent of the energy used. Co-generation steam provides 15 per cent of energy needs and liquefied petroleum gas (LPG) and diesel (for stand-by generators) makes up the remaining 5 per cent. 

Electricity is predominantly sourced from the grid, though the Victorian public health system has around 40 megawatts of embedded energy generation
 that produces various forms of energy onsite, including electricity, thermal heat and chilled water.

The decision to use a particular type of energy within specific health facilities is based on a number of factors including cost (ongoing and capital), existing engineering infrastructure systems, security of supply, availability, maintenance requirements and carbon intensity. 

Demand management

Demand management relates to how the use of energy (demand) is managed within a facility, both in terms of the total demand and its time of use (that is, peak and off-peak). Energy efficiency is a key part of demand management and in the context of a public hospital is largely about using less energy to deliver health services to the community. The types of demand management opportunities within a hospital are outlined further below.

Energy used during peak periods, usually 7 am to 11 pm Monday to Friday, is more expensive than energy used in off-peak hours. Energy charges are also incurred for the availability of the hospital’s maximum demand, which may only be used for a few days per year, for example as a result of high air-conditioning loads on very hot days. 

Understanding energy use

In order to effectively manage demand and understand energy supply, it is necessary to have energy data systems at both the local and system-wide levels. There are broadly two types of energy data: billing data (how much energy costs) and consumption data (how much energy is used). 
There are also different levels of data granularity ranging from annual health service consumption data to 15‑minute interval data for individual facilities.
The collection of usage and cost data for energy is managed at the local level by health services. Aggregated usage and cost data are reported annually to the department by health services via the Agency Information management System (AIMS). 
The level and sophistication of local data management systems varies considerably between health services. Generally health services with external reporting requirements, such as those reporting under state and Commonwealth programs, have comprehensive data management systems, while smaller health services have more basic systems. 
Roles and responsibilities
The devolved nature of the Victorian public healthcare system provides a clear delineation of roles and responsibilities with regard to energy management. These are explained below.
Department of Health

The department is responsible for strategic energy management across the portfolio as a whole. This revolves around monitoring energy demand, supply and use across the health system and putting in place programs and initiatives to meet the stated goals of energy management at the system level. An example of this is the implementation of the Greener Government Buildings program across the health portfolio (see below).
The department drives energy performance through systematically collecting, analysing and reporting information related to energy performance and using this information to inform the development of benchmarks and targets. The department also undertakes research into energy use within hospitals to better understand how energy is used. Recent examples include analysis of sub-metered energy data in a large metropolitan hospital and the detailed analysis of the energy used by medical and ICT equipment to better understand the break-down of energy use.
The department is responsible for investigating the potential for system-wide embedded energy opportunities through its capital works program. It is also responsible for establishing whole-of-system frameworks for delivering energy-efficient capital works and implementing these requirements within the capital works it delivers.
The department’s role as system manager includes: 
· providing health services with technical advice and support on energy management 
· communicating knowledge, relevant efficiency programs (see below) and best practice across the health system
· providing input to the development of state and Commonwealth energy policy and programs that affect health services.
Health services

Health services, as operators of public hospitals, are responsible for energy management at the local level and therefore have an operational role. 
Overall, health services are responsible for striving to deliver health services in the most energy-efficient and cost-effective manner. Some health services have contracted out facility management to third-party providers, however health services still retain responsibility for ensuring the energy efficiency of facilities.

Health services must meet legislative requirements for energy management. They must also meet any departmental policy requirements, including preparing environmental management plans, reporting energy (and water) use to the department and reporting publicly on their environmental performance. 
Given the importance of energy (and carbon) management, health services must place a strong focus on energy in organisation-wide environmental management systems and processes, including setting targets for improving energy efficiency.

Health services must ensure that any infrastructure and asset renewal projects achieve the best outcome on a whole-of-life basis, including the cost of energy over the life of the asset. Asset replacement is funded through a variety of mechanisms including internal health service budgets and Department of Health programs such as the Securing Our Health System initiative and Rural Capital Support Fund. 
Health services are responsible for ensuring their facilities have the required level of energy security for their respective facilities.

Public private partnership projects
There are a number of public hospitals managed through a public private partnership (PPP) model. Under a PPP arrangement, the department specifies during the tender process the energy management requirements and performance standards, with the project company then committed to delivering and meeting the requirements. The project company is responsible for energy management within the facility over the life of the contract. 
Energy efficiency opportunities

Despite the stringent operating requirements for hospitals, there are many energy efficiency opportunities that can and should be pursued. 
The level of savings, and indeed their viability, is based on a range of factors including the age and design of the building, the age and type of engineering infrastructure, availability of energy-efficient technology and the price of energy. The opportunities for energy efficiency generally fall into the following categories:

· lighting

· heating, ventilation, and air-conditioning (HVAC)

· building management systems and building tuning
· central engineering plant

· solar hot water

· proactive maintenance regimes.

Renewable energy, such as solar photovoltaic systems, can help reduce a health service’s carbon footprint and peak demand. However, due to the relatively low unit price health services pay for energy, the availability of space for a sufficient number of panels to produce a material amount of electricity, and the current cost of the technology, can mean that in some instances solar panels are not feasible. The installation of solar photovoltaic systems is supported, though only where it delivers value for money.

The range of programs available to health services to assist them in implementing energy efficiency opportunities are outlined below.

Greener Government Buildings program
The Greener Government Buildings (GGB) program is a whole-of-government program that provides loans to public sector entities for implementing site-wide energy- and water-efficiency retrofits through energy performance contracting.

An energy performance contract (EPC) is a site-wide energy- and water-efficiency project that involves a guarantee on the savings delivered. An EPC involves the engagement of an energy services company to design, install and commission energy and water efficiency measures in an existing facility or group of facilities. The upfront investment and any associated project costs are paid back through the guaranteed savings over a seven-year period. 
The department is rolling out the GGB program across 27 health services in line with the target of implementing EPCs at sites that consume 90 per cent of its energy use by 30 June 2018.
Further information on the GGB program is available at: www.health.vic.gov.au/sustainability. 

Victorian Energy Efficiency Target

Public health services are eligible to participate in the Victorian Energy Efficiency Target (VEET) scheme. The VEET scheme works by allowing accredited installation businesses (known as Accredited Persons) to create certificates when they install selected energy-efficiency improvements. Each certificate – known as a Victorian Energy Efficiency Certificate or VEEC – represents one tonne of greenhouse gas abated. 
The money the accredited business makes from selling its certificates goes towards the cost of the product or appliance installed. In other words the scheme provides a subsidy for energy efficient solutions. The price of VEECs is dictated by the energy market and in late 2012 the certificates were trading at around $22.

The types of energy-efficiency activities from which VEECs can be generated include water heating, space heating and cooling, space conditioning, shower heads, lighting, televisions, clothes dryers, pool pumps and standby power controllers. Further information on VEET is available at: www.veet.vic.gov.au.
Guidelines for sustainability in healthcare capital works

The department’s Guidelines for sustainability in healthcare capital works set the minimum sustainability requirements for capital works funded and delivered through its capital works program. The guidelines require all healthcare capital works delivered by the department to implement 80 ‘standard practice’ sustainability initiatives on all projects – many of these initiatives improve energy efficiency – and allocate 2.5 per cent of total construction cost to ‘leading practice’ sustainability initiatives.
It is expected that capital works delivered directly by health services meet the broad requirements of the guidelines and the implementation of the ‘standard practice’ initiatives as a minimum. The Guidelines for sustainability in healthcare capital works are available at: www.capital.health.vic.gov.au/sustainability. 

Environmental management planning

The department, through its Policy and funding guidelines, requires health services to prepare and implement an environmental management plan (EMP) and to report publicly on its environmental performance.

Both of these requirements include specific measures that health services must progress on energy, including actions to manage energy use within their EMPs and reporting publicly on energy use and intensity. Guidelines for public reporting and a template EMP are available at: www.health.vic.gov.au/sustainability. 
Energy procurement

The Victorian public health system spends around $70 million (excluding GST) a year on energy. This cost is split between three main cost components; contracted charges (such as energy use), network charges and pass-through charges (such as charges related to environmental programs). Of these, only the contracted charges are negotiable. 
The network and pass-through charges are regulated, or set through external market mechanisms and are not subject to negotiation. The majority of network and pass-through charges however are linked to the amount of energy used, which means reducing energy use will reduce these charges. 

Energy is procured through a variety of mechanisms within the public health system. It is important to note that the negotiable contracted charges relating to energy use are increasingly forming a smaller proportion of the overall energy cost. For example, based on a recent electricity bill for a large metropolitan public hospital, less than 40 per cent of the cost was related to contracted charges, with the remaining 60 per cent comprising network and pass-through charges.
System-wide energy procurement
The majority of large health services leverage their purchasing power to obtain competitive prices for electricity and gas. In this instance procurement is usually undertaken on behalf of a group of health services either through Health Purchasing Victoria, or a third-party provider. 
State Purchase Contract for energy

The Department of Treasury and Finance run State Purchase Contracts (SPC) for electricity and gas. These offer competitive rates compared with the retail market. A number of health services purchase electricity through these SPCs. Further information on the SPCs is available at: www.procurement.vic.gov.au. 
Retail market

Some health services, as well as some smaller facilities within larger health services, purchase energy directly from the retail market much like a small business. The department expects health services to achieve the most competitive energy rate available, such as through an SPC or participating in a system-wide procurement group. The use of the retail market should only be used where other procurement options are not available, or where it offers the most competitive rate.

Cogeneration

The operation of 36 megawatts of cogeneration at The Royal Melbourne Hospital, Alfred Hospital, St Vincent’s Hospital, Dandenong Hospital and Geelong Hospital is contracted to a third-party until 30 June 2020. Under this contract the third-party provides set levels of energy to the respective hospitals and can export excess energy generated to the grid.

Environmental charges

There are a range of environmental charges that are passed on through energy bills. These are regulated charges but some are dictated by market mechanisms. The two newest environmental charges incurred by health services are outlined below.
Carbon price

The introduction of a national carbon-pricing scheme has resulted in a carbon charge being passed on to consumers, including public health services, for both electricity and gas. An analysis of energy bills in early 2013 by the department indicates that the carbon price is costing public health services in the order of two cents per kilowatt hour of electricity and $1.20 per gigajoule of gas. Generally the carbon price is an itemised component of the energy bill, though for some health services that buy from the retail market it is included in the overall energy tariff.

Victorian Energy Efficiency Target
The costs of administering and meeting the Victorian Energy Efficiency Target (VEET) are passed on to consumers for both electricity and gas. The expansion of the scheme in January 2012 to include activities in the business and non-residential sectors resulted in these costs being passed on to public health services. 
Based on an analysis of energy bills in late 2012, the department estimates that VEET charges are adding about three per cent to public health service energy bills. Generally the VEET charge is an itemised component of the energy bill, though for some health services that buy from the retail market it is included in the overall energy tariff.

Previously public hospitals that had to prepare an Environment Resource and Efficiency Plan (EREP) were exempt from the VEET scheme and therefore retailers could not pass on VEET costs to these facilities. With the announcement of the closure of the EREP program (see below) it is understood that these public hospitals will continue to be exempt from the VEET charges until 31 December 2014 at least.

Green Power

Some public health services purchase Green Power in order to offset some or all of their carbon emissions. Green Power incurs a cost premium above existing energy costs. There is no government policy requirement for public health services to purchase Green Power. Health services that do choose to buy Green Power should ensure that is accredited. Further information on GreenPower is available at: www.greenpower.gov.au. 
Legislated energy management requirements

There are four legislated energy management programs that apply to public health services, though the Environment Resource and Efficiency Program is in the process of being closed down. It is the responsibility of health services to determine their eligibility and meet the necessary requirements. Summary details of the programs are outlined below.

Energy Efficiency Opportunities program
The Commonwealth Energy Efficiency Opportunities program encourages large energy-using businesses to improve their energy efficiency by requiring them to identify, evaluate and report publicly on cost-effective energy-savings opportunities. The program's requirements are set out in the Energy Efficiency Opportunities legislation, which came into effect on 1 July 2006. Industry guidelines and other program support material are also available to help large energy-using businesses understand their obligations.

Participation in Energy Efficiency Opportunities is mandatory for corporations, including public health services, that use more than 0.5 petajoules (PJ) of energy per year. Further information is available at: www.ret.gov.au/energy/efficiency/eeo/. 
National Greenhouse and Energy Reporting Scheme

The Commonwealth National Greenhouse and Energy Reporting (NGER) legislation introduced in 2007 introduced a single national framework for the reporting and dissemination of information about corporations’ greenhouse gas emissions, greenhouse gas projects, and energy use and production.

Corporations, including public health services, that meet the NGER threshold, must report their greenhouse gas emissions, energy production and consumption and other information specified under NGER legislation.

Further information is available at: www.cleanenergyregulator.gov.au. 
National Pollutant Inventory

The National Pollutant Inventory (NPI) is a public database of emissions of 93 substances emitted by facilities that trigger the reporting threshold. The NPI program provides the community, industry and government with information on substances emitted to the air, land and water. The program is administered in Victoria by the Environment Protection Authority (EPA) on behalf of the Commonwealth.
Although the NPI is strictly speaking not an energy program, the threshold for reporting is linked to the amount of gas used. Further information is available at: www.npi.gov.au. 

Environment and Resource Efficiency Program

The Environment Resource and Efficiency Plans (EREP) was a Victorian regulatory program that applied to large energy and water using sites – those using more than 100 terajoules of energy and/or 120 megalitres of water a year. It was administered by the Victorian Environment Protection Authority (EPA). The Victorian Government has announced that the EREP program will be closed down from February 2013. Public hospitals can still use the resources and continue to prepare resource efficiency plans voluntarily. Further information is available at www.epa.vic.gov.au. 

Further information
Further information on energy management and an electronic copy of this document is available at www.health.vic.gov.au/sustainability. 
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Appendix 1: Framework for energy management

Energy management in the public healthcare system





Guideline 





Influencing factors





Tools and guidance





Capital works program





Operational aspects





Supply-side management


The types of energy used


Cost (inc. carbon), site location, availability of supply, security of supply, maintainability, existing central engineering systems





Operation of 40MW of cogeneration


Hospital Energy Supply Initiative (cogeneration) business case*


Echuca solar thermal cooling











Installing embedded generation in major projects


Installing solar hot water systems


Solar Cities project (Ballarat)





Guidelines for sustainability in healthcare capital works


Guidelines for essential engineering services








Demand-side management


How energy is used


Design standards, operating requirements, operating hours, unit cost of energy








Austin Health EPC pilot*


Roll-out of GGB program


Requirement for health services to develop environmental management plans (EMPs)


Securing Our Health System Program (indirect energy savings)





Integrating sustainability in healthcare capital works (standard practice requirements and ESD budget)








Guidelines for sustainability in healthcare capital works


Guidelines for energy performance contracting in healthcare facilities


EMP template


Guidance notes / case studies





Energy use


Understanding how energy is used


Availability of data, quality of data, cost of reporting, timeliness of data, analytical tools/systems





Collection of energy data


Detailed data analysis*


Benchmarking


Evaluation of data needs and systems*


Research into energy use*


Requirement for health services to report on environmental performance


Research projects on integration of sustainability in health care capital works*


Setting targets





Agency Information Management System (AIMS)


AIMS manual


Guidance notes


Guidelines for reporting environmental performance in health services





Government policy


Implement energy performance contracts at sites consuming 90 per cent of energy consumption by 30 June 2018 (Greener Government Buildings program)





Department of Health policy


The department is committed to ‘improving its environmental performance by integrating sustainability considerations in our business operations and striving for continual improvement in the management of our environmental impacts’ (Department of Health Sustainability Principles, 28 December 2011)





Communicating with the healthcare sector


Quarterly sustainability update to key contacts (including health service CEOs), quarterly energy and data update to nominated energy officers, annual environmental performance reports to health services, sustainability website, seminars (for example with IHEA), site visits, day-to-day contact with health service staff, issue specific advisory/ working groups, system-wide energy reporting (website and annual report)








Energy related legislated programs


Energy Efficiency Opportunities program (Cth), the National Greenhouse and Energy Reporting scheme (Cth) and the National Pollutant Inventory (Cth). Meeting the requirements of these programs is the responsibility of individual health services.





Analysis to inform policy and programmatic directions


(projects identified with an asterix)








� This is roughly equivalent to the energy used by 88,000 households.


� See <� HYPERLINK "http://www.climatechange.gov.au/government/initiatives/energy-savings-initiative/reports.aspx" �www.climatechange.gov.au/government/initiatives/energy-savings-initiative/reports.aspx�>.


� The full case study is available at <� HYPERLINK "http://www.capital.health.vic.gov.au/sustainability" ��www.capital.health.vic.gov.au/sustainability�>.


� This primarily comprises of 36 megawatts of cogeneration but also includes tri-generation and solar thermal cooling.


� See the Department of Health Essential engineering services guideline.
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