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Basic concepts

• Facilities Management (FM)

• Management of physical assets of the building

• Commercial, retail, residential & industrial properties

• People oriented + Process driven

• Encompass multiple disciplines to ensure 
functionality of the built environment by 
integrating people, place, process & technology

• Manage costs & efficiencies

• Manage spaces (e.g. for office, meeting) that can be 
used by individuals & groups to support a wide variety 
of different tasks (complete workplace management)



Multiple discipline systems of facilities management & relevant 
stakeholders including vendors/subcontractors, facilities management 

companies (FMCs) & building owners

(Source: https://www1.bca.gov.sg/buildsg/facilities-management-fm/smart-facilities-management-fm)



Basic concepts

• Examples of facilities management tasks:

• Meeting room booking

• Visitor management

• Cleaning service & pest control

• Waste management

• Security management

• Asset maintenance & workflow

• Vendor & subcontractor management

• Request (helpdesk) management 



(Source: https://limblecmms.com/blog/facilities-management/)

Scope & functions of facilities management (FM)



Basic concepts

• Two areas of facilities management (FM):

• 1) Space & Infrastructure (“hard services”)

• Space management, space utilization, management & 
optimization of the workplace, technical management 
of buildings, energy management, waste management, 
indoor & outdoor cleaning

• 2) People & Organizations (“soft services”)

• Health, hygiene, safety & security, internal services 
(boarding, receptions, meeting rooms, secretarial 
services, etc.), ICT, internal logistics (archive services, 
mail service, transport services, car service, etc.)



Structure & activities of facility management & other supporting services

(Source: Pašek J. & Sojková V., 2018. Facility management of smart buildings, International Review of Applied Sciences and Engineering,  9 (2) 
181-187. https://doi.org/10.1556/1848.2018.9.2.15)



Basic concepts

• Two software solutions/platforms for FM:

• 1. Computer-Aided Facility Management (CAFM)

• Space Management: track the occupancy & allocation 
of space

• Move Management: plan, execute & track moves of 
equipment, people & furniture

• Asset Management: track & maintain assets/equipment 
by scheduling usage & maintenance activities

• Maintenance Management: manage & schedule 
maintenance activities, track the progress of work & 
generate reports

(Source: https://www.velistech.com/blog-article/difference-between-cafm-and-cmms-a-quick-guide)



(Source: https://cleanindiajournal.com/changing-role-of-facility-manager-in-the-smart-world/, https://www.prnob.com/release/show/projected-surge-in-the/383834)

Functionality & key features of computer-aided facility management



Basic concepts

• Two software solutions/platforms for FM:

• 2. Computerized Maintenance Management 
System (CMMS)

• Work Order Management: create, schedule & track 
work orders related to maintenance activities.

• Asset Management: track & maintain assets, schedule 
maintenance activities & track their usage

• Inventory Management: manage spare parts & 
inventory related to maintenance activities

• Reporting: generate reports related to maintenance 
activities, inventory & assets



An example of facilities management (FM) software interface

(Source: https://www.velistech.com/blog-article/difference-between-cafm-and-cmms-a-quick-guide)



(Source: https://www.se.com/sg/en/work/campaign/local/smart-fm/)

Smart facilities management (FM) services

People counting/
occupancy

Door sensing Water leakage Temperature 
control

Air quality 
monitoring

Smart parking Smart restroom



Smart FM

• Smart Facilities Management (FM) refers to 
the integration of systems, processes, 
technologies & personnel to enhance the 
management of a building’s facilities

• Coordination of space, infrastructure, people, & 
organization based on smart sensing, 
computational intelligence & networks

• Enhance connection & collaboration to manage 
day-to-day work & increase productivity
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Smart FM

• Smart facilities management functions:

• 1. Smart energy management

• 2. Smart maintenance management

• 3. Smart indoor occupant comfort management

• 4. Smart space management

• 5. Smart traffic management

• 6. Smart security management

• 7. Smart document code & transaction 
management



(Source: https://www.infosys.com/services/engineering-services/service-offerings/smart-buildings-spaces.html)

Major areas & functions of smart facilities management (SFM)



Smart FM

• With Smart FM, people can:

• Access all facility status & data from a single 
dashboard/panel

• Get notifications from sensors on building management 
tasks, e.g. when bathrooms need cleaning, or lights bulbs 
need changing

• Achieve greater transparency on energy costs & savings 
breakdown

• Perform preventive maintenance instead of reactive 
maintenance

• Gather data & analytics to drive informed decisions



Smart FM

• Features of smart facilities management:

• Interoperable control systems

• IoT sensory devices (e.g. leakage detection)

• Automated building systems diagnostics

• Self-commissioning of building systems (sensors 
& control systems)

• Effective management of device connectivity & 
network infrastructure

• Optimum working & business environment



Features of smart facility monitoring solution

(Source: https://www.iotconnect.io/smart-facilities-solutions.html)



(Source: https://www.iotconnect.io/smart-facilities-solutions.html)

Example of smart facility monitoring solution on mobile phone



(Source: https://www.yale-nus.edu.sg/story/yale-nus-infrastructure-office-develops-smart-facilities-management-dashboard/)

Smart facilities management dashboard



Smart FM

• Major benefits of smart FM:

• Improve operational efficiency, facilitate 
workflow automation, resources access & 
predictive maintenance

• Keep staff connected in work anywhere, anytime 
& link them together with media sharing

• Enhance user experience (minimise downtime, 
enhance comfort, paperless forms & document)

• Cost savings (reduce O&M cost, manpower cost)

• Improve sustainability (optimize resources use)



(Source: https://www.unabiz.com/smart-facilities-management-suite/)

Smart facilities management suite



(Source: https://www.ricoh.com.hk/en/hybrid-workplace/digital-facilities-management)

Smart/digital facilities management for office workplace



Smart FM

• Smart restroom/toilet

• Reduce queuing time for restroom

• Usage analysis for effective cleaning schedule

• Consumable level monitoring for timely 
replenishment of soap, toilet paper and hand towel

• Ambience monitoring e.g. air quality, restroom 
odour & wet floor

• Interactive customer survey to gather customer 
satisfaction index

(Source: https://www.1010corporate.com/en/solutions/iot-solutions/smart-restroom)



(Source: https://www.gftechnovation.com.hk/en/smart-cities/smart-hygiene)

Smart toilet system



(Source: https://www.unabiz.com/use_case/smart-toilet-management/)

Smart toilet management



(Source: https://www.unabiz.com/use_case/smart-toilet-management/)

System architecture & components of smart toilet



Smart FM

• Smart parking

• Reservation service App to reduce queuing time

• Touchless entry & mobile payment

• Indoor navigation & find my car mobile App

• Real-time data insights for better carpark 
management

• Support workflow integration for efficient 
operation, cleaning, maintenance & customer 
services

(Source: https://www.1010corporate.com/en/solutions/iot-solutions/smart-parking)



(Source: https://www.mokosmart.com/smart-parking-system-using-iot/)

Smart parking system



Key factors

• Drivers of smart facilities management:

• 1. Internet of Things (IoT) & radio frequency 
identification (RFID)

• 2. High-speed, high bandwidth wireless networks

• 3. Artificial Intelligence (AI) & data analytics

• 4. Augmented & virtual reality (AR/VR) 
visualization + Digital twin (DT)

• 5. Intelligent video & image analysis

• 6. Drones (e.g. inspect building façade & rooftop)



(Source: BCA, 2022. Guide to Smart FM, Second issue, Building and Construction Authority (BCA), Singapore. 
https://www1.bca.gov.sg/docs/default-source/docs-corp-buildsg/facilities-management/guide_to_smart_fm_v2.pdf)

A smart FM framework with multiple solutions identified



Key factors

• How to apply smart facilities management?

• Integrate digital technologies & smart automation 
into facility operations & maintenance to optimise 
efficiency & performance

• Consider carefully staffing, budget, training, 
equipment, procurement (in-house or outsource)

• Technology application

• Integrate technologies into business operations of 
the organisation to optimise efficiency & 
effectiveness of processes



Five steps for the adoption of smart facilities management

(Source: BCA, 2022. Guide to Smart FM, Second issue, Building and Construction Authority (BCA), Singapore. 
https://www1.bca.gov.sg/docs/default-source/docs-corp-buildsg/facilities-management/guide_to_smart_fm_v2.pdf)



Key factors

• Applications integration

• Integrate data or functions from one application 
with that of another application

• Involves development of an integration plan, 
programming & the identification & utilisation of 
appropriate middleware to optimise the 
connectivity & performance of disparate 
applications across target environments

• Manage facility operations & maintenance in 
an interactive & automated way



Integrated equipment & appliances for residential buildings

(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things – From Research and Innovation to Market Deployment, River Publishers, New 
York. https://doi.org/10.1201/9781003338628)



(Source: https://www.engie-sea.com/facilities-management)

Integrated facilities management for industrial buildings



(Source: Pašek J. & Sojková V., 2018. Facility management of smart buildings, International Review of Applied Sciences and Engineering,  9 (2) 
181-187. https://doi.org/10.1556/1848.2018.9.2.15)

Function principle of building management system (BMS) in relation to 
performance of facility management



Key factors

• How to enhance operation efficiency & 
manpower management in smart FM?

• Workflow automation tailored for FM

• Easy management & control of task assignments, 
work orders, patrols & scheduled maintenance 
integrated in one platform

• Utilize manpower resources & mitigate faults

• Timely reporting of incidents, job dispatch, work 
progress, task completion & errors



Key factors

• Tips for creating a smart building

• 1. Define & set clear goals

• Clearly establish the objectives & desired outcomes

• 2. Prioritize data security

• Implement strong security measures to ensure safety

• 3. Collaborate with stakeholders

• Work with stakeholders & occupants effectively

• 4. Embrace sustainability

• Enhance energy efficiency & sustainability

• 5. Build a reliable network infrastructure



Three layers of a smart building

(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things – From Research and Innovation to Market Deployment, River Publishers, New 
York. https://doi.org/10.1201/9781003338628)



(Source: https://www.commscope.com/insights/the-enterprise-source/smart-spaces-the-fact-file/)

Converged networks inside the building



(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things – From Research and Innovation to Market Deployment, River Publishers, New 
York. https://doi.org/10.1201/9781003338628)

Network convergence using Internet Protocol (IP)



Key factors

• Key considerations in managing data:

• 1. Avoid data silos (fragmented standalone 
solutions) & ensure data interconnectivity

• 2. Ensure interoperability & avoid smart solutions 
that are not portable but tied to specific vendor

• 3. Balance cybersecurity & implementation 
efficiency

• 4. Combination of workflow & information 
storage solutions to support information 
management process for the asset



Key factors

• Common features for FM data management:

• Manage file & data (data standards & hierarchy)

• User management (access right & services)

• Dashboard, analytics & reporting

• Operation & workflow management

• Open protocols (ensure ease of interconnectivity)

• Cloud-based environment (allow data & 
information to be efficiently accessed, shared & 
maintained from any location)



Key factors

• Examples of essential FM functions:

• 1. Workflow tracking & service level delivery

• Consolidation & analysis of data pertaining to works detected & 
carried out within a building or multiple buildings

• 2. Fault detection & diagnostics (FDD)

• Detecting deviations from normal or expected operation (faults) & 
diagnosing the type of problem & its location

• 3. Condition-based maintenance

• A predictive maintenance strategy where various elements of an 
operating asset are observed & measured over time to identify 
potential failure before it happens



Smart space management

• Smart spaces (or connected spaces)

• Workspaces within smart buildings that use 
technology & ambient intelligence to allow for 
monitoring & measurement of occupancy levels, 
available vacancies, use of amenities, etc.

• Designed for optimal use & triggered by sensors 
& intelligent devices (e.g. smart watches, mobile 
devices & handheld badges) for the identification 
of office workers, their status & their relationship 
with office spaces



(Source: https://www.collidu.com/presentation-space-management)

Objectives of space management



(Source: https://www.collidu.com/presentation-space-management)

Benefits of space management



Smart space management

• New business models in office space usage, 
e.g. Space-as-a-Service (SaaS)

• Better utilization of spaces, as well as ensuring 
workers’ well-being

• Productive workplace & engaging work 
environment

• Improve functionality & efficiency of the space

• Provide flexibility & capabilities to quickly 
adapt to constantly evolving environments



(Source: https://www.getronics.com/services/smart-spaces/)

The smart 
space journey



(Source: https://spaces.cisco.com/indoor-location-services/)

Smart space applications for workspaces, retail, healthcare & 
manufacturing buildings



Smart space management

• Smart space components:

• 1. Smart access control (e.g. facial recognition, 
contactless access, body temperature check)

• 2. Facilities booking (with reports on usage)

• 3. Spaces management (flexible schedule/services)

• 4. Visitor management (register guest remotely)

• 5. Occupancy monitoring (numbers & location)

• 6. Smart HVAC (improve indoor air quality)

• 7. Energy use monitor (facilitate O&M)



(Source: https://www.greenestbuilding.com/smart-building/access-control-system/)

Access control integration of smart buildings



Facility booking system with conference room control functions

(Source: https://www.greenestbuilding.com/smart-building/facility-booking-system/)



(Source: https://www.greenestbuilding.com/smart-building/visitor-management/)

Visitor management system



(Source: https://www.greenestbuilding.com/smart-building/automated-gates/)

Automated gate & shutter system



Public address (PA) system integrated with fire alarm, visitor 
management, human resources management, energy dashboard & 

maintenance management

(Source: https://www.greenestbuilding.com/smart-building/public-address-system/)



Cafeteria management system

(Source: https://www.greenestbuilding.com/cafeteria-management-system/)



(Source: https://behrtech.com/blog/how-iot-reinvents-space-management-in-smart-buildings/)

Business cases for space management in smart buildings

• Make strategic decisions 
on office layouts & 
amenities

• Optimal mix between 
open, co-working areas & 
individual zones to foster 
collaboration, innovation 
& productivity

• Effective allocation of 
office resources & 
flexible seating

• Monitor occupancy & 
corresponding energy 
usage to streamline 
consumption & 
maximize efficiency

• Achieve HVAC energy 
conservation by 
tracking workspace 
utilization

• Occupancy sensing to 
assist employee in 
day-to-day work to 
augment productivity 
& satisfaction

• Notify when a 
meeting room is 
booked & left empty, 
or whether the 
cafeteria is currently 
overcrowded

• Knowing the utilization 
patterns of different 
office zones allow 
facility managers to 
schedule demand-based 
cleaning activities

• By aligning priority & 
cleaning frequency 
with the traffic of each 
space, managers can 
ensure proper 
sanitation is maintained



Smart space management

• Typical features of smart spaces

• Convergent network, single, unified IP over 
Ethernet physical network layer

• Integrated, IP-based space management systems

• Automated infrastructure management (AIM)

• Future-ready infrastructure able to support Internet 
of Things (IoT) applications & devices

• In-building cellular & wireless network coverage

• Integrated power & connectivity systems

• Power over Ethernet (PoE)



(Source: https://www.commscope.com/insights/the-enterprise-source/smart-spaces-the-fact-file/)

Features of smart building to support smart space management



(Source: https://www.collidu.com/presentation-smart-spaces)

Technologies used in smart spaces



How technologies will change the next gen workplaces?

(Source: https://www.collidu.com/presentation-smart-spaces)



Smart space evolution

(Source: https://www.collidu.com/presentation-smart-spaces)



Further reading

• Complete Guide to Facilities Management 
https://limblecmms.com/blog/facilities-management/

• How IoT Reinvents Space Management in Smart Buildings 
https://behrtech.com/blog/how-iot-reinvents-space-
management-in-smart-buildings/

• Smart Facilities Management (FM) 
https://www1.bca.gov.sg/buildsg/facilities-management-
fm/smart-facilities-management-fm

• Smart spaces: enhanced, connected urban environments of 
tomorrow https://www.commscope.com/insights/the-
enterprise-source/smart-spaces-the-fact-file/


