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Executive Summary 

Healthcare is an energy intensive industry. Hospitals accounted for less than 2 percent of 

commercial floor space, but consumed 4.3 percent of the total energy used by the commercial 

sector. Given a hospital’s diverse inventory of buildings combined with complex use patterns, it 

is not surprising that controlling energy costs are extraordinarily challenging. Facilities managers 

recognize that wasted energy increases over time. DOE data indicates that energy use increases 

average of 1.5% per year in hospitals. 

Hospitals are very visible organizations in their community and many have some form of green 

initiatives. Increasingly, this includes LEED certification. Hospital leaders cite lower operating 

costs and increased patient and staff satisfaction as solid business reasons to pursue such green 

initiatives. However, health care projects often had difficulty pursuing LEED for New 

Construction (LEED-NC) because hospital buildings often have strict regulatory requirements, 

operate 24 hours a day every day, intensive energy- and water-use demands, infection control 

requirements, and a need for patient privacy. With the launch of the LEED for Healthcare 

(LEED-HC) rating system in 2011, many of these obstacles have been addressed in a way that 

makes sense for the industry.  

The economics of healthcare is forcing mergers and restructuring as systems struggle to remain 

financially viable in the face of declining reimbursements, increasing costs and eroding operating 

margins. Energy efficiency is increasingly important given the impact it has on the bottom line in 

the midst of these market pressures. 

Continuous commissioning introduced the idea that commissioning and energy management 

work should be ongoing to drive greater savings. However, the volume of information, the 

complexity of equipment and ongoing operational demands make this difficult to do.  

Monitoring based Commissioning (MBCx) builds off the concept of continuous 

commissioning, but uses automation to deal with the complexity. MBCx combines continuous 

monitoring, fault detection and diagnostics and building performance dashboards based on 

predictive analytics to provide persistent and continuous energy savings. 

This paper examines the issues facing healthcare institutions and how Monitoring Based 

Commissioning can be used by healthcare organizations to reduce energy costs, improve staff 

efficiency and meet their sustainability goals.
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The healthcare industry currently faces many economic, demographic, regulatory and 

technological changes leading to calls for new ways to address these challenges. A KPMG study 

suggested that these changes will require healthcare organizations to “do better with less, to 

improve quality and to manage margins on less revenue.”
1
  

The economics of healthcare is forcing mergers and restructuring as systems struggle to remain 

financially viable in the face of declining reimbursements, increasing costs and eroding operating 

margins. Management must look for improvements that help both financial stability and social 

responsibility. Energy efficiency is increasingly important given the impact it has on the bottom 

line in the midst of these market pressures.  

An Energy Intensive Industry 

According to the US Energy Information Administration
2
, hospitals accounted for less than 2 

percent of commercial floor space, but consumed 4.3 percent of the total energy used by the 

commercial sector.  The Department of Energy estimates that healthcare spends $8 billion on 

energy annually.  In terms of BTUs per square foot, U.S. inpatient health care facilities are the 

second most energy-intensive facility type across the nation.  According to the American Society 

of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE), the average hospital uses 

2.5 times the amount of energy compared to other commercial buildings. 

As a result, healthcare facilities are particularly vulnerable to increases in the cost of fossil fuels. 

Worldwide, primary energy consumption has risen sharply, increasing more than 50 percent 

from 1980 to 2007, with an average growth rate of 2 percent per year as reported by the Energy 

Information Administration. Growth in primary energy consumption worldwide is projected to 

continue at an annual rate of 1.4 percent until 2030. Fossil fuels are expected to provide a 

significant portion of this energy demand well into the future
3
.  

The three highest energy consumers in hospitals are space heating (37%), water heating (19%) 

and lighting (16%). The three highest electricity-consuming end uses are lighting (42%), 

ventilation (21%) and cooling (14%). Half of the natural gas consumption in hospitals is 

accounted for by space heating, with water heating being the next highest gas consuming end 

use. The 2003 CBECS reports that overall fuel use is split between 45% electricity and 55% 

fossil fuels, mainly natural gas4. 

                                                 
1
 “Transforming Healthcare: From Volume to Value” 2012. KPMG Healthcare & Pharmaceuticals 

2
 https://www.eia.gov/consumption/commercial/reports/2007/large-hospital.cfm 

3
 http://www.sustainabilityroadmap.org/topics/energy.shtml#.VwZ_Wno6h9U 

4
 2003 Commercial Building Energy Consumption Survey (CBECS)  
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The high use of energy use in the health care sector is driven by healthcare’s many unique 

operational requirements: 

 Hospitals operate 24 hours a day, seven days a week and facilities managers must ensure 

patient, visitor and staff comfort.  

 Hospitals often have energy intensive operations like laundry, on site. 

 Demand for electrical energy generally increases with the intensity of care required by 

patients because of the greater density of medical equipment. Electricity demand for 

intensive care units is approximately two times greater than standard inpatient care. 

 Biomedical research laboratories typically use much more energy per square foot than 

even acute care hospitals due to special ventilation, safety requirements and equipment 

needs. Estimates vary, but a Boston Green Ribbon Commission Report
5
 showed that 

laboratories comprise between 12% and 45% of the space in metro Boston' hospitals. 

Some hospitals have as much as 50% of their floor space devoted to labs.  

Thus, large teaching hospitals and academic medical centers face particular challenges. 

Hospitals' energy use has grown about 1.5% per year, driven by new buildings, repurposing of 

spaces for more energy intensive clinical uses, growth in clinical equipment, increased numbers 

of patients served, and/or expanded research according the DOE. 

Green Initiatives 

Hospitals are very visible organizations in their community and many have some form of green 

initiatives. Hospital leaders cite lower operating costs and increased patient and staff satisfaction 

as solid business reasons to pursue green initiatives. Research has shown that green health care 

facilities lead to faster healing, shorter hospital stays, and fewer return visits
6
. Recognition for 

green construction and design is viewed by the community as tangible proof of their commitment 

to social issues
7
. 

                                                 
5
 “Metropolitan Boston Health Care Energy Profile for 2011-2013”  December 11, 2014 Boston Green 

Ribbon Commission 

6
 http://www.facilitiesnet.com/green/article/LEED-for-Healthcare-Aims-To-Help-Improve-Health-of-

Buildings-Patients-Facilities-Management-Green-Feature--14151 

7
 http://www.modernhealthcare.com/article/20150704/MAGAZINE/307049980 
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Almost 2,200 healthcare construction projects have received some level of LEED certification or 

are seeking certification. However, according to a 2016 Cornell study that analyzed data from the 

U.S. Green Building Council, only about 1 percent of health care buildings are registered with 

the LEED rating system with 0.4 percent having achieved certification. In fact, the first health 

care building achieved LEED platinum certification in 2007 which was seven years after the first 

platinum office building. Among 581 LEED platinum buildings in the United States in 2013, 

only 13 were classified as health care facilities, according to the study
8
. 

Increasingly, jurisdictions are requiring LEED certification. California has recently enacted the 

first statewide green building code, and Massachusetts requires compliance with LEED or the 

Green Guide for Healthcare to obtain a determination of need. This trend is only gaining 

momentum
9
. 

Health care projects often had difficulty pursuing LEED for New Construction (LEED-NC) 

because hospital buildings have strict regulatory requirements, operate 24 hours a day every day, 

intensive energy- and water-use demands, infection control requirements, and a need for patient 

privacy. With the launch of the LEED for Healthcare (LEED-HC) rating system in 2011, many 

of these obstacles have been addressed in a way that makes sense for the industry. 

As a result, the number of projects seems to be increasing. According to Modern Healthcare's 

37th Annual Construction & Design Survey
10

, about 35% of survey respondents reported 

working on a project eligible for LEED certification. Of those, 38.6% said the square footage of 

their LEED projects increased over the previous year. Another 37.1% said it stayed the same, 

and 24.3% said it decreased year over year. 

Operational Challenges 

Most hospitals buildings had energy management and conservation plans in place to save energy. 

However, despite these efforts, the DOE estimates that electric source energy use intensity (EIU) 

in hospitals increases by approximately 1.5% per year because of the greater use of medical 

equipment and information technology. Laboratories generally have substantially greater energy 

use than other building because of safety requirements for additional ventilation, as well as 

researchers’ use of energy intensive equipment. The intensity of care required by a patient is also 

a factor. A recent study conducted in metro Boston hospitals found that plug load EUI increased 

two-fold in intensive care units compared to other inpatient care areas.  

                                                 
8
 "Sustainable healthcare design: existing challenges and future directions for an environmental, 

economic, and social approach to sustainability", Facilities , Vol. 34 Iss: 5/6, February 2016 

 
9
 http://www.sustainabilityroadmap.org/topics/energy.shtml#.VwZ_Wno6h9U 

10
 http://www.modernhealthcare.com/article/20110101/INFO/110809999/construction-design-survey 
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Another consideration is hospital ownership given the trend toward consolation in the hospital 

market. From 2007 to 2012, 432 hospital merger and acquisition deals involved 835 hospitals.  

Today, 60% of the short-term acute hospitals are part of a hospital system.  The average hospital 

system has 3.2 hospitals according to JAMA. This often means that facility managers must deal 

with a complex and geographically dispersed operating environment.  

Commissioning Matters 

Given a hospital’s diverse inventory of buildings combined with complex use patterns, it is not 

surprising that controlling energy costs are extraordinarily challenging. Facilities managers 

recognize that wasted energy increases over time. Buildings experience degradation caused by 

malfunctioning equipment and changes in building occupancy. As facilities managers respond to 

occupant complaints and perform routine maintenance, systems stray from how they were 

designed. This results in lower building efficiency that gets compounded over time.  

In response to this trend, facilities managers will periodically return to the concept of 

commissioning.  Recommissioning or Retrocommissioning optimizes the mechanical or 

electrical systems in an existing building to tune the building’s systems to new set points based 

on its actual operations. According to a study by Navigant
11

, recommissioning is performed at 

most every three to 5 years and more typically once every 5–10 years. This is understandable 

because the process can be expensive. However, retrocommissioning can reduce a building’s 

energy consumption by up to 10%–20% in particularly out-of-tune buildings, though a majority 

of buildings can achieve savings in the 5%–10%. 

Continuous commissioning introduced the idea that commissioning and energy management 

work should be ongoing to drive greater savings. However, the volume of information, the 

complexity of equipment and ongoing operational demands make this difficult to do.  

Monitoring based Commissioning (MBCx) builds off the concept of continuous 

commissioning, but uses automation to deal with the complexity. MBCx combines continuous 

monitoring, fault detection and diagnostics and building performance dashboards based on 

predictive analytics to provide persistent and continuous energy savings. 

Reduced Energy Costs  

Reduced operating expenses are perhaps the most important benefit associated with 

commissioning, particularly for retrocommissioning of existing buildings.  As we have seen, 

building owners can expect 5%–10% reduction in energy costs through retrocommissioning, 

though some poorly performing buildings have enjoyed even greater levels of energy efficiency.   

                                                 
11

 “Building Optimization and Commissioning Services” Navigant Research Q1 2015 
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MBCx allows you to realize these savings much sooner – in months rather than years. There are 

numerous examples of how well this has generated savings in healthcare.  The 2015 Health 

Facilities Management (HFM) Sustainable Operations Survey showed that 42 percent of 

respondents have implemented or plan to use commissioning or retrocommissioning  -  a low 

cost measure that can yield big savings.: 

 “As a result of retrocommissioning a number of buildings, we have saved approximately 

$600,000 in steam and over $250,000 in electricity.” 

 A facility retro commissioned a medical clinic, resulting in a 60 percent reduction in 

energy usage and $55,000 annual savings with slightly more than a one-year payback. 

 

 One orthopedic hospital cut natural gas use by 11 percent. 

Clearly there are significant energy savings for most buildings and MBCx allows facilities 

managers to realize them sooner and benefit from them for a longer period of time. 

 

Bolster Green Initiatives 

LEED certification, which includes a commissioning process, allows building owners to take 

advantage of a growing number of state and local government incentives. An MBCx system can 

help your building achieve valuable points in LEED v4.  

LEED certification also has significant benefits in complying with regulations.  For example, 

buildings are exempted from the NY Local Law 87 requirement for energy audits if they have 

achieved EPA Energy Star label or U.S. Green Building Council LEED certification for at least 

two of the three years preceding the filing date. 

Improved Staff Effectiveness 

Hospital facility mangers must deal with a wide range of buildings with different mechanical 

systems, controls and building automation systems. This makes it difficult to get a complete view 

of the issues affecting energy usage on a campus or system.  Monitoring based Commissioning 

systems provide a single integration point across all of these assets. Thus, an MBCx system 

serves as the one common source of the truth for everyone.  A secure cloud based 

implementation can reduce the IT overhead costs while making access from mobile devices 

much easier.  This gives staff the information they need when they need it which is valuable in 

large or geographically dispersed buildings.  Role based access control allows the facilities 

manager to determine who should see what information. 

Currently, many building maintenance teams react ad hoc to disruptions in building performance 

based on occupant complaints. This misses many opportunities to realize latent energy efficiency 
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potential while optimizing occupant comfort - one of the other key benefits of commissioning. 

Predictive analytics combined with features like fleet comparisons help managers proactively 

identify problem areas. While traditional commissioning identifies improperly operating 

equipment, monitoring-based commissioning has the ability to identify future problems in 

equipment before they become disruptive through Fault Detection and Diagnostics (FDD). 

Because MBCx continuous tracks both energy consumption and equipment operation, faults can 

be detected and maintenance can be performed. 

Summary 

 Hard dollar cost savings in the form of reduced operating expenses by eliminating 

wasted energy improves building efficiency 5%–20%.  MBCx allows you to realize these 

savings in months rather than years.  

 MBCx helps staff become more efficient and proactive in building energy efficiency. 

A continuous monitoring system gives you this visibility into the data your staff needs 

when they need it and the analytics in MBCx make it much easier to maintain peak 

performance of these assets. Fault Detection and Diagnostics (FDD) identify future 

problems in equipment before they become disruptive.  

 MBCx can help you better meet your commitments to sustainability and green 

initiatives.  MBCx can play an important role in helping meet your energy efficiency 

benchmarks and getting points for programs like LEED certification. 
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ABOUT FACILITYCONNEX POWERED BY GE 

Powered by GE Proficy software and the Industrial Internet, FacilityConneX is an Enterprise-

level intelligent monitoring and knowledge action system designed to bring smart asset 

monitoring, advanced predictive intelligence, continuous management and energy savings; all 

available in a secure hosted Cloud environment with online and mobile visibility.  

With a cloud based solution you get the lowest TCO (total cost of ownership) while never losing 

visibility into conditions that matter. Our continuous smart monitoring system – FacilityConneX 

- provides complete insight into the condition of your equipment in real time. You will get 

alerted when things are not running at optimal performance levels, and know exactly what needs 

to be done to resolve the problem quickly. FCX watches not only mechanical fault detection 

scenarios, but resulting system cost issues as well. 

FacilityConneX connects all of your disperse systems and hidden pieces of equipment to give 

you complete visibility. Remember the number of subsystems of an air handling unit? 

FacilityConneX does 1000s of checks continuously with advanced fault detection techniques 

designed to optimize your equipment to the highest performance and with the greatest energy 

cost awareness in the market. 

Our FacilityConneX predictive analytics will do three things for you… 

 Watch your equipment and the thousands of fault detection scenarios that can go wrong.  

 Classify your findings into your worst offenders to help you focus on the right priorities, at the 

right time. 

 Correlate what is happening overall and connect the savings with the actual correction needed 

at the equipment level. 

FOR MORE INFORMATION VISIT:  

www.facilityconnex.com 

CONTACT US DIRECTLY AT: 

Phone: 508.830.0088 Enter 446 

Email: Sales@FacilityConneX.com 
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