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How FDD Supports Sustainability in 
Commercial Facilities
Our environment is changing rapidly. As major 
shifts in our climate heighten awareness and calls 
for action, it’s up to business leaders to make 
real change. The responsible use of resources to 
protect our natural environment is something that 
resonates with consumers and businesses alike. 
Employees don’t want to work for employers not 
committed to sustainability, businesses don’t want 
to do business with those not hitting benchmarks, 
and consumers have become better-than-ever at 
detecting and boycotting unsustainable practices. 
Business leaders are seeking sustainable solutions 
with measurable near- and long-term immediate 
impacts. 

One way that businesses are making operations 
more sustainable is by reducing energy use, 
maximizing equipment life and performance, and 
planning a climate resiliency strategy. As we all 
face climate uncertainty and an unpredictable 
future it’s imperative that, as leaders in facilities 
management, we do everything we can to 
champion sustainability in commercial real estate.

Fault detection and diagnostics (FDD) is one 
unique way that ISS Facility Services can help 
your organization accomplish sustainability goals. 
FDD supports a predictive operating model. 

By collecting data throughout a facility, ISS can 
monitor and drive system efficiencies, employ 
data in a predictive maintenance model, optimize 
asset life cycles, and forecast asset replacement. 
In turn, facilities will run smoothly, use resources 
effectively, and consume less energy. 

One technology client, where ISS manages 4.2 
million square feet, has seen energy savings of 
approximately 10%—that’s more than $350k in 
annual utility cost avoidance. FDD can be used 
to reduce energy use in office environments, 
and it can also be used to improve efficiencies in 
industrial, manufacturing, and highly controlled 
pharmaceutical manufacturing facilities. A robust 
FDD program even has potential to facilitate 
employee well-being and foster a positive 
workplace experience.

Our vision is to amass data to predict future 
needs, extend asset life spans, and foster climate 
resilience by laying a foundation of site-specific 
markers that can anticipate needs in the operating 
environment. FDD is just one small piece of a 
greater integrated facilities management offering 
that ISS can employ to help make your facility more 
sustainable. 
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Monitor and drive system efficiency

An important part of any sustainability effort is the 
reduction of energy use. A common way to achieve 
this goal in commercial facilities is to maximize 
the efficiency and eliminate unnecessary runtime 
of the assets used to control the space. There are 
many ways to reduce energy use in a facility, but a 
much deeper understanding is gained with FDD. 

Initial assessment

A comprehensive understanding of the assets 
and their daily operations is needed. The initial 
assessment of the facility sets a baseline for data 
collection and analysis. The data from the initial 
assessment is checked against the information 
in the building management system (BMS) and 
is updated if necessary. ISS uses BMS sensors 
already in place throughout the facility to collect 
critical data that informs operators of energy 
use. More sensors may be installed as needed to 
increase visibility. 

Sensor data

Employing sensor data, operators can detect faults 
throughout the facility. By monitoring set points 
for various zones in the facility, operators can act 
as they’re alerted to variances. One common fault 

is the mixed or discharged air temperature outside 
of a specific threshold. Sensors can also help 
identify the asset responsible for the fault, like an 
outside air damper not optimally positioned. Small 
adjustments to operations like these can result in 
significant energy savings over time. 

Operators can adjust specific set points to meet 
fluctuations in facility usage, too. For example, 
a specific zone in a manufacturing building that 
isn’t used on Tuesdays and Thursdays because of 
production flow can be set to a lower temperature 
in the winter and allowed to rise in the summer. 

Sensors can also be used to monitor water usage 
across a facility. This can provide important data 
that can later be used to predict and control 
water consumption. As more areas face long-term 
drought, these insights will be critical in facilitating 
climate resiliency. 

The predictive capabilities of an FDD solution 
are what truly drive its value beyond alarms in a 
building automation system. It may seem simple, 
but the sensor data collected is what makes the 
analytic abilities of an FDD program possible—
measurably reducing energy consumption and 
driving sustainability.
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Centralized data collection

The collection of sensor data will occur on one 
central BMS. So, in our manufacturing example, 
that means the sensor measuring the set point 
for the inactive zone and the sensor measuring 
the energy consumption by the boiler or chiller 
controlling that zone’s temperature are feeding 
data to the same, centralized computer system. 
As data begins to accrue in the system, facility 
operators can use historical trends to map energy 
consumption to specific set points with precision. 

Machine learning

Simply put, it takes a lot of time for the necessary 
data to be acquired, but as the data bank is 
established, machine learning can be employed 
to draw correlations. This information can be 
leveraged in many ways. For instance, the software 
has the potential to cross reference zone set 
point and respective asset energy use to identify 
and inform operators of specific thresholds that 
maximize efficiency.

Real results

Changing the temperature of a commercial 
space can require significant energy. In our 
manufacturing example, analysis may uncover 
that it requires more energy to return the zone 
to its regular set point than it saves by letting the 
ambient temperature change extemporaneously. 
The same concept could be applied to a vacant 
office waiting to be leased, or even a slight change 
in ambient temperature at night when employees 
are home. 

It can be thought of like a car getting on the 
highway. To go from 0 mph to 65 mph, the car may 
use a half a gallon of gas in just a quarter mile. 
However, when the car is at highway speed, it may 
use a half a gallon of fuel to go twenty miles. The 
engine of the car consumes more fuel getting 
up to speed because significantly more energy is 
needed to meet the demand. Where at highway 
speeds, the engine can sip fuel and maintain 
momentum. The same idea goes for boilers and 
chillers, and a specific threshold is analogous to 
highway speed. 

By identifying specific thresholds for situations like 
these, operators can optimize the buildings energy 
use—preserving fuels and reducing emissions. u
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How FDD Data Supports a Predictive 
Maintenance Model in Commercial 
Real Estate
Using data in a predictive maintenance model

We can take data from the FDD system a step 
farther by employing the data in a predicative 
maintenance model. Let’s say that asset energy 
consumption is up 10% in a specific zone of a 
manufacturing plant. Outside temperatures 
haven’t changed, and no increases in energy use 
have been reported in other zones. Although an 
oversimplification of the process, this data may 
indicate the need for the maintenance or repair of 
an asset. 

Unlike standard fault detection software, that 
only provides raw data, the diagnostics element 
of FDD provides real-time, applicable insights 
and, through equipment and system modeling, 
can identify a fault’s root cause. Knowing the root 
cause will enable the maintenance team to more 
quickly and efficiently remedy the problem and 
restore the system to optimum performance. 
Using artificial intelligence (AI) in fault prioritization 
allows engineers to make informed decisions on 
maintenance and repairs that would normally take 

hours of manual analysis—ultimately resolving 
problems faster.

Asset data can also show when a piece of 
equipment is operating properly at a specific 
maintenance interval. This allows operators to skip 
routine maintenance when possible, preserving 
resources like fossil fuels, plastics, and metals (e.g., 
copper). By getting ahead of the maintenance 
schedule, operators aren’t as bogged down and 
can respond to real time needs. Of course, by 
continuously making operations more efficient and 
maintenance processes more precise, it’s expected 
that wear and tear on equipment will be reduced 
as well. 

Another benefit of a predictive maintenance model 
is the inherent avoidance of unexpected, costly 
major repairs because of asset neglect. Assets 
can become neglected when facility operators are 
overwhelmed with alarms, analysis, and capital 
prioritization. Diagnostic software eliminates hours 
of manual labor and helps streamline operations to 
get the job done right.
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Asset life cycle optimization and replacement 
forecasting

Life cycle optimization

Historical data allows operators to identify trends 
and predict future maintenance needs. With 
improved efficiency, maintenance, and repairs, 
driven by data analysis, facility operators can 
optimize the life cycle of assets. 

By doing so, assets are used to their full potential—
ensuring the most sustainable use of the many 
resources needed to manufacture new ones. Not 
only is this a more sustainable use of resources 
needed for the asset itself, ensuring longevity 
reduces resource use and emissions from the 
transportation, removal, installation, and labor 
necessary for replacement. 

Replacement forecasting

As the program becomes engrained in facility 
operations, predictive analytics can support capital 
project prioritization—predicting when assets 
will reach their end-of-useful-life and require 
replacement. The advantages to financial planning 
and forecasting are staggering. In the near-future, 
the ability to be predictive and forward-thinking 
in a climate-driven economic future will be an 
invaluable business strategy. 

Climate resiliency

Fault detection and diagnostics may not have 
direct results on sustainability, but taking asset 
management to the next level with technical 
services that offer FDD can. By improving 
efficiencies and building historical data that can 
predict future outcomes, sustainability becomes a 
measurable, achievable goal. 

By using predictive analytics, with a wholistic 
approach, historical data allows ISS to create 
climate resilience in your facilities. Business leaders 
can plan for long term cold, dry, heat, and more. 
As our climate becomes more unpredictable 
and climate change continues to affect facility 
operations, solutions like FDD allow us to make 
critical, consistent, and accurate recommendations.

Sustainability with ISS goes well beyond improving 
asset competencies, too. We are committed to a 
sustainable procurement process. ISS is committed 
to vetting vendors for sustainable practices, 
ensuring manufacturers meet milestones, and that 
contractors are environmentally conscious.

As climate change continues to drive business 
strategy and best practices, it’s important to have 
a partner you can trust in planning for the future. 
Sustainability goes well beyond energy use and 
precision maintenance, but technical services from 
ISS can help manage these critical aspects.  n
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