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Predictive Infrastructure Degradation System 

(PIDS) – Industry Landscape Report 

1. Market Landscape 

Maintenance Challenges in UK Buildings: The UK faces significant infrastructure maintenance issues 

across residential, commercial, and public buildings. A 2025 audit revealed at least a £49 billion 

maintenance backlog in public facilities (schools, hospitals, etc.), and poor building conditions are causing 

thousands of service incidents annually  1 2 . In the NHS alone, an average 5,400 clinical incidents per 

year are linked to infrastructure failures  1  , underscoring how deferred maintenance impacts safety and 

services. Social housing providers likewise grapple with aging stock, damp and mold issues, and unreliable 

heating or lifts – problems that gained national attention after tragedies like Grenfell. These challenges 

aren’t unique to the UK; many countries with older infrastructure (e.g. US, EU nations) report similar 

backlogs and escalating costs, but UK public sector budgets have been particularly strained  . The result 

is a heavy reliance on reactive repairs (fix on failure) rather than proactive upkeep. 

 

Current Maintenance Practices: Traditionally, UK facility management has employed planned preventive 

maintenance (PPM) schedules (e.g. annual boiler servicing, lift inspections every 6 months) alongside 

reactive maintenance for unexpected breakdowns. HVAC systems are often maintained via seasonal 

checklists (filter replacements, etc.), and legal mandates enforce certain checks – e.g. gas boiler safety 

certificates yearly, 5-year electrical inspections in rentals, and Legionella monitoring for water systems. 

However, these time-based routines can miss early warning signs. In practice, many assets still “run to fail,” 

causing downtime and tenant complaints. For example, housing associations log thousands of reactive 

repair calls for heating, plumbing leaks, or elevator outages each winter. In commercial offices and larger 

facilities, Building Management Systems (BMS) monitor HVAC, lighting, etc., generating alarms on faults – 

but these are often siloed and still require manual response. Thus, maintenance culture has been shifting 

slowly from purely schedule or reactive models toward condition-based and predictive approaches, 

leveraging IoT sensors to detect anomalies. Surveys show that a majority of organizations plan to invest in 

predictive maintenance technologies – JLL research found 56% of organizations are now planning to 

adopt tech for predictive maintenance, a rapid change in an industry that was historically tech-averse   . 

This reflects a growing recognition that data-driven maintenance can cut costs and downtime. 

 

Public vs Private Sector Approaches: Maintenance strategies differ between public and private sectors in 

the UK, driven by their distinct constraints. Public sector institutions (social housing, councils, NHS, schools) 

must adhere to strict procurement rules and budget caps   . They prioritize compliance, safety, and social 

value: for example, councils focus on legally required works (fire door checks, gas safety) and often defer 

non-critical upgrades due to budget limits. Accountability is high – KPIs and audit trails are mandated, and 

recent regulations (Building Safety Act) demand transparent “golden thread” documentation of all 

maintenance and safety info  . However, tight budgets mean maintenance can be reactive; indeed, the 

National Audit Office notes that poor data and lack of asset management strategy have hindered effective 

funding decisions  . By contrast, private sector building owners (office portfolios, commercial landlords) 

typically have more flexibility and ROI-driven outlooks. They prioritize agility and innovation – fast 
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response to tenant needs, uptime for business continuity, and adoption of new tech if it proves ROI-positive 

. Many large commercial properties already use advanced BMS and Computerized Maintenance 

Management Systems (CMMS), and they increasingly integrate IoT for energy and equipment monitoring to 

reduce operational costs. Private firms also tend to have shorter procurement cycles and can directly 

engage cutting-edge solution providers    . That said, leading facilities managers in both sectors recognize 

a shift toward proactive, data-led maintenance. COVID-19 accelerated this trend: remote monitoring 

became vital when buildings were unoccupied, pushing even traditionally cautious public clients to pilot 

sensor tech   . Today we see converging goals – both sectors aim for safer, more energy-efficient buildings 

– but execution differs. Public bodies often pursue long-term framework contracts with comprehensive 

service (and community benefits), whereas private portfolios may invest in in-house analytics or niche 

startups for competitive advantage. Global comparisons: Countries like the US and Germany similarly 

juggle aging infrastructure, but some regions (e.g. Singapore, Nordics) have been quicker to mandate smart 

building technologies. The UK now seeks to learn from global best practices in predictive maintenance (such 

as smart housing pilots in the Netherlands or advanced HVAC analytics in North America) to leapfrog 

traditional methods. 

 

2. Competitive Landscape 

Key Predictive Maintenance Platforms: A number of software platforms and service providers offer 

predictive maintenance for building systems. Below is an overview of notable competitors, including their 

features, tech stack, and market focus: 

 

• BrainBox AI: An AI-driven HVAC optimization platform. BrainBox retrofits onto existing HVAC 

controls (via BMS integration) to enable autonomous real-time control and predictive analytics. Its 

cloud-based deep learning model predicts a building’s thermal load and continuously adjusts HVAC 

settings for efficiency . Features: Autonomous HVAC control, predictive diagnostics dashboard 

for HVAC equipment, and AI that shifts buildings from reactive to pre-emptive HVAC management 

. It reportedly yields 25–35% energy cost reduction and 20–40% lower carbon footprint in under 

3 months   . The system flags imminent HVAC component failures to building managers ahead of 

time  . Tech stack: Cloud computing with advanced neural networks; connects to BMS via standard 

protocols (BACnet/IP) to read data and send setpoints. Edge devices are minimal – mainly a gateway 

to cloud. Integration: Non-invasive – BrainBox says it can integrate in <½ day by reading existing 

sensor data and overriding HVAC setpoints  . Pricing: Positions itself as low CapEx (often a 

subscription or savings-sharing model, since no new sensors needed in many cases)  . Customer 

base: Focused on commercial real estate (office towers, shopping centers, hotels) looking to slash 

HVAC energy usage and maintenance; active in North America, Europe (including some UK sites) – 

for example, it partners with global property owners and even the US DoE on pilots. Strengths: Fast 

ROI on energy savings, no new hardware required, strong AI specific to HVAC. Weaknesses: Narrow 

domain (HVAC only), dependent on having a modern BMS; does not address lifts, plumbing or non- 

HVAC assets, so it’s a point solution. 

 

• IBM Maximo Application Suite (Maximo): A comprehensive Enterprise Asset Management (EAM) 

and predictive maintenance platform from IBM. Maximo has evolved into a modular suite 

including asset registry, work order management, IoT data integration, and AI analytics (branded 

“Maximo Predict” for PdM). Features: Asset life cycle management, scheduling of preventive 

maintenance, inventory and procurement integration, and condition monitoring via IoT sensors. Its 

Predictive Maintenance module uses analytics to unify sensor data and maintenance history, 
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applying machine learning to optimize maintenance planning  . IBM has infused Maximo with AI 

(formerly IBM Watson capabilities) – e.g. anomaly detection, failure pattern recognition – and 

integrated it with MES/SCADA for industrial use. Tech stack: Available on-premises or cloud; uses Java/ 

enterprise architecture for core, plus Python/ML libraries for AI. It often runs on IBM Cloud or Red 

Hat OpenShift for the cloud version. Integration: Very extensible – supports APIs, MQTT, OPC UA, etc. 

and can ingest IIoT data. In buildings, Maximo can connect to BMS or sensor platforms via 

middleware. Pricing: High-end – typically enterprise licensing or SaaS per asset or user. Often 

requires certified integrators to deploy. Customer base: Broad and global – used by industries from 

manufacturing plants to city infrastructure. In UK, some city councils, airports, and large 

hospitals use Maximo for asset management. Strengths: Proven at scale, robust analytics and 

reliability tools, and an all-in-one system (maintenance, inventory, contracts) so no data silos. IBM 

Maximo 9 specifically touts energy and asset performance gains – by combining predictive 

maintenance, real-time monitoring, mobility, and AI analytics, Maximo helps facility managers 

reduce energy consumption and extend asset life , aligning maintenance with ESG goals. 

Weaknesses: Complexity and cost – smaller organizations find it too heavy. Implementation can be 

months-long. Also, being general-purpose, it may require significant configuration to specialize in 

HVAC or lifts, etc., whereas newer entrants have more out-of-the-box building-specific insights. 

 

• Facilio: A newer “Connected CMMS” platform designed for portfolio-scale property operations. 

Facilio provides unified operations & maintenance (O&M) apps on a cloud platform with a no-code 

IoT overlay . Features: Real-time equipment monitoring, alerts, predictive analytics for 

maintenance, integrated work order management, tenant request management, and energy 

management. It emphasizes a vendor-agnostic approach – connecting to any BMS or sensor via 

open APIs – to give a single-pane view of distributed assets  . Facilio’s modules cover preventive 

maintenance scheduling, automated workflows (e.g. dispatching a technician when an alert 

triggers), asset tracking, and even sustainability tracking (emissions, water usage) . Notably, it 

integrates with major building systems out-of-the-box ( Johnson Controls, Siemens, Honeywell, 

Schneider, etc.)  . Tech: Cloud-native SaaS, multi-tenant. Uses IoT data ingestion (supports BACnet, 

Modbus via edge connectors, or API feeds). Analytics likely built on open-source ML libraries; offers a 

web and mobile app interface. Integration: Provides open REST APIs and MQTT connectors for 

sensors; can sit on top of existing FM software via integrations. Pricing: Medium – generally a 

subscription per building or per asset volume. It markets cost savings through unified operations 

(e.g. reducing disparate system licenses). One source suggests mid-tier solutions with predictive 

maintenance run in the £5k–£15k/month range for portfolios . Customer base: Property 

management firms, facility service companies, and forward-looking real estate owners (including in 

the UK, an FM firm case study showed Facilio simplified their PPM and unified systems at scale  ). 

Strengths: Modern UX, quick deployment, and the ability to consolidate siloed systems (BMS, CAFM, 

sensors) – delivering “actionable operational intelligence” with claims of up to 30% reduction in 

equipment downtime via predictive maintenance  . Weaknesses: Being a young platform, it may 

lack the deep domain-specific AI models that, say, an HVAC-focused tool has. Also, some large 

enterprises may be wary of a startup for mission-critical maintenance (though Facilio is growing 

quickly). 

 

• Augury: An AI-driven machine health platform originally focused on industrial machinery, now 

applied to commercial HVAC and other rotating equipment. Augury combines custom IoT sensors 

with cloud analytics to perform predictive diagnostics on equipment. Its hallmark is vibration and 

acoustic analysis: Augury’s portable device (the “Auguscope”) listens to HVAC machines, analyzes 
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vibrations, and catches developing malfunctions before issues arise, enabling cost-effective PdM 

in facilities   . Features: Continuous condition monitoring of motors, compressors, pumps, fans, 

etc.; anomaly detection algorithms trained on large datasets of machine signatures; a user app that 

shows machine “health” status and provides maintenance recommendations . Augury also offers 

permanently installed sensors (“Halo” platform) for 24/7 monitoring in critical equipment. Tech: 

Proprietary vibration and electromagnetic sensors feeding into cloud AI models. The platform 

employs machine learning (pattern recognition on frequency spectra) and some rule-based 

diagnoses (e.g. identifying bearing wear vs misalignment from vibration frequencies). Integration: 

Standalone – data goes to Augury’s cloud; facility managers use a web/mobile dashboard. It can 

integrate outputs into a CMMS (through API) by triggering work orders when certain fault conditions 

are detected. Pricing: Typically sold as an annual service per monitored asset. Hardware is often 

included or leased. ROI is pitched against avoided downtime of expensive equipment. Customer base: 

Heavy in manufacturing and data centers (e.g. monitoring chillers, production lines), but also used in 

large commercial buildings for HVAC systems and by maintenance service firms. Strengths: Deep 

machine-level insight – Augury’s algorithms can often pinpoint specific failure modes (e.g. a fan 

motor bearing about to fail) that general platforms might miss. It’s hardware-enabled, ensuring data 

quality. Weaknesses: Limited scope – focuses on mechanical/electrical rotating equipment. It 

doesn’t manage the broader maintenance workflow (many clients feed Augury alerts into a CMMS 

like Maximo). Also, installation of sensors on each machine is required, and the cost may be high for 

large portfolios unless targeting the most critical assets. 

 

Other notable competitors include Microsoft Azure IoT for Predictive Maintenance (a cloud toolkit rather 

than a product – used by firms like KONE for elevator analytics), Honeywell Forge and Siemens Navigator 

(legacy building automation companies adding AI layers for predictive maintenance and energy 

optimization), Schneider Electric EcoStruxure (with connected power and HVAC equipment giving 

predictive alerts), and niche startups like Uptake, Senseye (Siemens), or BUENO (Australia) which target 

facility maintenance analytics. In practice, many building owners use a combination of systems: e.g. a 

CMMS (like Planon or Maximo) for work orders, plus vendor-specific predictive services for critical 

equipment (e.g. KONE’s 24/7 for lifts, or a chiller OEM’s monitoring service). 

 

Competitor SWOT Matrix: Below is a high-level SWOT-style comparison of key competitors relative to PIDS: 

 

• BrainBox AI: Strengths: Best-in-class HVAC energy optimization; plug-and-play with existing systems; 

proven energy savings and quick ROI. Weaknesses: Narrow focus (HVAC only); relies on BMS data 

(limited benefit if other systems fail). Opportunities: Increasing demand for carbon reduction tech in 

UK (EPC/MEES pressure) could drive uptake; could integrate BrainBox’s AI module into a broader 

PIDS offering for HVAC optimization. Threats: Big BMS companies launching similar AI optimization 

(e.g. Johnson Controls) could erode its unique value; building owners may prefer a single platform 

covering all systems (which PIDS aims to be). 

 

• IBM Maximo: Strengths: Comprehensive asset management, trusted by large enterprises; strong 

analytics and IoT integration; aligns maintenance with ESG by improving efficiency  . Weaknesses: 

High cost and complexity; not tailored specifically to building domain without heavy config; slow to 

implement changes. Opportunities: For PIDS, Maximo’s presence in government and NHS (some use 

it) means PIDS could integrate or plugin to Maximo as a specialized predictive layer (rather than 

replace it); also, Maximo’s enterprise users validate the market need for reliability solutions. Threats: 

https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DAugury%20website%20
https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DAugury%20website%20
https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DThe%20Auguscope%20listens%20to%20HVAC%2Cpumps%2C%20fans%2C%20chillers%20and%20more
https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DThe%20Auguscope%20listens%20to%20HVAC%2Cpumps%2C%20fans%2C%20chillers%20and%20more
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/consulting/ibm-maximo-optimizing-facilities-maintenance.pdf#%3A~%3Atext%3DAs%20operational%20resiliency%20becomes%20imperative%2Cimproved%20insulation%2C%20and%20efficient%20HVAC
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/consulting/ibm-maximo-optimizing-facilities-maintenance.pdf#%3A~%3Atext%3DAs%20operational%20resiliency%20becomes%20imperative%2Cimproved%20insulation%2C%20and%20efficient%20HVAC
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23 

27 

29 

IBM’s continuous improvements (Maximo + AI) could incorporate features that PIDS offers, and IBM’s 

sales reach is massive. Also, risk-averse clients might stick with the “safe” incumbent. 

 

• Facilio: Strengths: Modern, unified platform that breaks down data silos; easier deployment and 

usability; multi-system coverage (HVAC to tenant requests) in one interface; vendor-agnostic 

integration appeals to mixed-portfolio owners  . Weaknesses: Still building brand recognition, 

especially in UK public sector (where references matter); may lack extremely specialized predictive 

algorithms that incumbents or deep-tech firms have. Opportunities: The trend toward “single pane of 

glass” solutions in FM – Facilio’s approach is in line with what many UK councils and property 

managers desire (holistic view of assets). PIDS could take a similar integration-friendly approach but 

differentiate with deeper AI for legacy infrastructure. Potential partnership with Facilio or similar 

could accelerate market entry (whitespace: few are focusing on social housing maintenance data, 

where PIDS could lead). Threats: Other CAFM/CMMS players (e.g. Planon, Archibus) could enhance 

their products with IoT and close the gap. Also, big IWMS (Integrated Workplace Management 

Systems) could add predictive modules. 

 

• Augury: Strengths: Cutting-edge machine health diagnostics; hardware+AI gives it control over data 

quality; proven in preventing breakdowns (e.g. catching HVAC failures early)  . Weaknesses: Limited 

coverage of asset types (doesn’t directly cover plumbing, non-rotating systems); requires device 

installation per machine; not a full maintenance management tool. Opportunities: PIDS can learn 

from Augury’s sensor approach – perhaps bundle a similar vibration sensor for elevators or pumps. 

There’s whitespace in applying such tech to social housing building services (most Augury clients 

are industrial or commercial). PIDS could integrate Augury’s data for clients who already have it, or 

offer a cheaper alternative for housing estates. Threats: If Augury decides to target building 

portfolios and expand its sensor range, it could encroach into PIDS’s scope. Also, large OEMs (e.g. 

ABB, Honeywell) offer competing sensor+analytics for equipment which could dominate the market.  

 

Whitespace Opportunities for PIDS: The competitive review shows an opportunity for PIDS to differentiate 

as a unified predictive maintenance platform across HVAC, electrical, plumbing, and elevators, with 

specific tailoring to UK infrastructure needs. While competitors cover pieces (HVAC optimization, or 

enterprise asset management, or vibration monitoring), none provides an end-to-end solution focused 

on retrofitting aging UK building stock (public and private). PIDS can fill this gap by combining 

strengths: lightweight IoT sensors (like Augury/Enviro-logik approach) on “dumb” legacy equipment , 

integrated analytics that account for multiple systems’ interactions, and a user-friendly dashboard for 

facility teams. Notably, UK social housing and public estates are underserved – IBM and others target big 

corporates, and startups often chase commercial real estate – so PIDS can position to deliver safety, 

compliance and cost-savings outcomes (think “prevent boiler outages in council housing” or “early detect 

elevator faults in NHS hospitals”) which align with pressing public-sector goals. This focus could also yield 

grant funding (Innovate UK) and easier access via public procurement frameworks, an angle most 

competitors haven’t deeply pursued. In summary, the competitive landscape is active, but PIDS’s holistic 

and UK-tailored approach is a strong unique value proposition. 

 

3. Sensor & Hardware Ecosystem 

To implement predictive maintenance across HVAC, lifts, plumbing, and electrical systems, PIDS will rely on 

a network of sensors and devices. Below is a recommended sensor ecosystem, including providers, sensor 

types, communication protocols, UK availability, price tiers, installation complexity, and expected lifecycle:  

https://www3.technologyevaluation.com/solutions/62241/facilio?srsltid=AfmBOor5_NZ5XwqNlrKRH_kEt2hRg3q2w320Wr1OsKUJiretvcR2vUzE&%3A~%3Atext=Facilio%20has%20pre%2Cwith%20any%20other%20software%20systems
https://www3.technologyevaluation.com/solutions/62241/facilio?srsltid=AfmBOor5_NZ5XwqNlrKRH_kEt2hRg3q2w320Wr1OsKUJiretvcR2vUzE&%3A~%3Atext=Facilio%20has%20pre%2Cwith%20any%20other%20software%20systems
https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DAugury%20website%20
https://www.facilitiesnet.com/buildingproducts/details/Device-Listens-to-HVAC-to-Prevent-Failure-Augury-Augury--8869#%3A~%3Atext%3DAugury%20website%20
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DEmbrace%20the%20future%20of%20maintenance%2Censuring%20optimal%20performance%20and%20longevity
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DEmbrace%20the%20future%20of%20maintenance%2Censuring%20optimal%20performance%20and%20longevity
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Sensor Type & 

Purpose 

 

 

 

 

 

 

 

 

Temperature & 

Humidity 

Sensors<br>Monitor 

HVAC air temp, room 

comfort, detect 

anomalies in HVAC 

performance or damp 

conditions. 

Example 

Providers (UK) 

 

 

 

 

– Disruptive 

Technologies (tiny 

wireless 

sensors)<br>– 

Schneider Electric 

(wired BMS 

sensors)<br>– 

EnOcean sensor 

ecosystem (self- 

powered wireless, 

e.g. Thermokon 

devices)<br>– 

Monnit (wireless 

IoT sensors, 

various types) 

Protocols & 

Connectivity 

 

– Wireless 

protocols: 

Proprietary IoT 

(Disruptive’s 

cloud) or 

EnOcean, 

Zigbee, 

LoRaWAN for 

easy 

retrofit<br>– 

Wired: BACnet 

MSTP/IP or 

Modbus for 

BMS-grade 

sensors<br>– 

Many support 

MQTT via 

gateway for 

cloud 

integration 

Price 

Range 

 

 

 

 

Low to 

Mid (£50– 

£200 per 

sensor). 

Basic IoT 

temp 

sensors 

~£50; 

high- 

precision 

or rugged 

units 

£150+ 

each. 

Install 

Complexity 

Easy 

(wireless): 

Stick-on or 

screw mount; 

battery- 

powered (5–15 

year life) or 

self-powered 

(EnOcean). 

Minimal 

disruption, 

good for 

retrofit. 

<br>Moderate 

(wired): 

Require cabling 

to controllers 

or network, 

best during 

refurbishments 

or in accessible 

ceilings. 

Lifecycle & 

Maintenance 

 

Lifecycle: Wireless 

sensor batteries 

last 5–15 years 

(Disruptive Tech 

boasts 15-year 

battery 30 ). Self- 

powered have no 

battery (infinite life 

if not damaged). 

Wired sensors can 

last 10+ years; 

require periodic 

calibration check. 

<br>Maintenance: 

Replace batteries 

(for battery types) 

at end-of-life; 

verify calibration 

annually for critical 

readings. 

https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20comprehensive%20sensing%20solution%20offers%2Cremote%20monitoring%20with%20alert%20capabilities
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20comprehensive%20sensing%20solution%20offers%2Cremote%20monitoring%20with%20alert%20capabilities
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Sensor Type & 

Purpose 

 

 

 

 

 

 

 

 

 

Vibration & Acoustic 

Sensors<br>Monitor 

equipment condition 

(motors, pumps, 

elevators) by analyzing 

vibration or sound, 

enabling early fault 

detection. 

Example 

Providers (UK) 

 

 

 

 

– ABB Ability Smart 

Sensor (fits on 

motor housings 

for vibration/ 

temp)<br>– 

Augury 

(Auguscope and 

Halo sensors with 

AI)<br>– Fluke 

3561 FC (wireless 

vibration sensor 

kit)<br>– National 

Control Devices 

(NCD) IoT 

Vibration sensors 
(industrial 

Protocols & 

Connectivity 

 

 

– Bluetooth LE 

(ABB sensor 

uses Bluetooth 

to a gateway/ 

app)<br>– 

LoRaWAN or 

Sub-GHz RF 

(Fluke uses 

proprietary 

wireless to a 

gateway)<br>– 

Wi-Fi / Ethernet 

(some online 

vibration 

monitors)<br>– 

Data often 

relayed to cloud 

Price 

Range 

 

 

 

 

 

Mid to 

High 

(£200– 

£1000 per 

device). 

ABB’s 

industrial 

sensors 

~£800 

each; 

simpler 

IoT vib 

sensors 

~£200– 
£300. 

Install 

Complexity 

 

Moderate: 

Typically bolt or 

epoxy onto 

equipment. For 

motors/pumps, 

installation 

takes minutes 

(no wiring if 

wireless). 

Elevator 

sensors might 

require 

mounting on 

car or shaft; 

some retrofits 

(e.g. Bosch or 

TÜV SÜD’s 

Bosch.IO kit) 

install in an 

Lifecycle & 

Maintenance 

Lifecycle: 

Designed for harsh 

environments – 

expect 3–5 years 

for battery- 

powered vib 

sensors (battery 

replacements 

needed), 5–10 

years for wired or 

externally powered 

units. 

<br>Maintenance: 

Occasional re- 

calibration or 

baseline resets; 

replace batteries 

or devices as 

needed. Ensure 

wireless) via MQTT or hour 31  32 . sensors remain 

vendor-specific 

API. 
May need a 

gateway device 

for wireless. 

firmly attached 

(vibrations can 

dislodge poorly 

installed units). 

https://www.bosch-elevatorcloud.com/en/industry-topics/launch-elevator-monitoring/#%3A~%3Atext%3Delevatorcloud%2Cmodels%2C%20and%20makes%20them%20safer
https://www.tuvsud.com/en-us/industries/real-estate/lifts-cranes-and-conveyors/lifts-and-escalators/lift-manager#%3A~%3Atext%3DT%C3%9CV%20S%C3%9CD%27s%20Lift%20Manager%20is%2Cyour%20lift%20operation%20and%20maintenance
https://www.bosch-elevatorcloud.com/en/industry-topics/launch-elevator-monitoring/#%3A~%3Atext%3Delevatorcloud%2Cmodels%2C%20and%20makes%20them%20safer
https://www.tuvsud.com/en-us/industries/real-estate/lifts-cranes-and-conveyors/lifts-and-escalators/lift-manager#%3A~%3Atext%3DT%C3%9CV%20S%C3%9CD%27s%20Lift%20Manager%20is%2Cyour%20lift%20operation%20and%20maintenance
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Sensor Type & 

Purpose 

Example 

Providers (UK) 

Protocols & 

Connectivity 

Price 

Range 

Install 

Complexity 

Lifecycle & 

Maintenance 

 

Pressure Sensors 

(Air/ 

Water)<br>Measure 

pressure in HVAC ducts 

(airflow), water pipes, 

steam lines, etc. to 

detect leaks, blockages 

or pump issues. 

HVAC/BMS)<br>– 

Siemens (pressure 

 

Piezoelectronics 

 

 

 

 

  
Mid 

 

PLC<br>– Some 
(£100– 

offer Modbus 
£300 per 

 digital 
 

 

 
 

or 
sensors 

 
~£200; 

 
 

 

 

 

 

 

(plumbing): 

Requires 

done by HVAC/ 

 

<br>Moderate 

(air 

differential): 

Many HVAC 

measuring e.g. 

 

 

Lifecycle: 5–10 

years typical. They 

may drift, so 

calibration every 

 

 

<br>Maintenance: 

buildup. Replace if 
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Sensor Type & 

Purpose 

 

 

 

 

 

 

 

 

 

 

Flow Meters & Leak 

Detection<br>Monitor 

water flow in pipes, 

detect leaks or 

abnormal usage; 

measure HVAC fluid 

flow or domestic water 

consumption for 

anomaly detection. 

Example 

Providers (UK) 

 

 

 

 

 

 

– Aqualeak or 

Technolog (UK 

firms for leak 

detection in 

buildings)<br>– 

Badger Meter / 

Kamstrup 

(ultrasonic water 

meters with pulse 

output or 

LoRaWAN 

connectivity)<br>– 

Senseware or 

WaterScope (IoT 

water monitoring 

platforms) 

Protocols & 

Connectivity 

 

 

 

– Pulse outputs 

(from water 

meters) that 

connect to IoT 

transmitters or 

BMS input 

modules<br>– 

LoRaWAN leak 

detectors (small 

sensors on 

floors or in drip 

pans) send 

alerts on water 

presence<br>– 

Sigfox/NB-IoT 

used by some 

leak devices for 

wide-area 

coverage (e.g. in 

social housing 

flats, to central 

cloud). 

Price 

Range 

 

 

 

 

 

 

 

 

Low to 

Mid: Small 

leak 

sensors 

~£30–£50 

each. 

Smart 

water 

meters or 

flow 

sensors 

£200– 

£500. 

Install 

Complexity 

Easy (leak 

sensor): 

wireless puck 

or tape sensors 

placed near 

potential leak 

points (under 

sinks, plant 

rooms). Self- 

install possible, 

minimal setup. 

<br>Moderate 

(flow meter): 

requires 

plumbing 

installation – 

cutting pipe to 

insert meter or 

attaching 

ultrasonic 

clamp-on. 

Likely a 

plumber’s job; 

may need 

building water 

shutdown for 

inline meters. 

Lifecycle & 

Maintenance 

 

 

 

 

Lifecycle: Leak 

sensors (battery) 

~5–10 years. Water 

meters 10+ years 

(ultrasonic have no 

moving parts, long 

life). 

<br>Maintenance: 

Test leak sensors 

periodically (pour 

water to verify 

alarm). Flow 

meters should be 

checked for 

fouling or accuracy 

every few years; 

replace batteries in 

wireless 

transmitters (~5-7 

years typical). 
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Sensor Type & 

Purpose 

 

 

 

 

 

 

 

 

 

 

 

 

Electrical Monitoring 

Sensors<br>Track 

electrical load, power 

quality, and detect 

anomalies (spikes, 

overheating) in 

electrical systems. 

Example 

Providers (UK) 

 

 

 

 

 

– Schneider Electric 

PowerTag (clip-on 

wireless energy 

sensors for 

breakers)<br>– 

Current 

Transformers (CTs) 

by e.g. Accuenergy 

or RS Components 

paired with IoT 

transmitters<br>– 

Fluke thermal/ 

voltage sensors 

(for panels, 

detecting 

hotspots)<br>– 

IoT smart plugs or 

Sonoff POW (for 

smaller scale 

monitoring at 

outlets) 

Protocols & 

Connectivity 

 

– Modbus/TCP: 

Many power 

meters use 

Modbus 

protocol (via 

RS485 or 

Ethernet) for 

integration<br>– 

BACnet/IP: 

High-end 

meters may 

speak BACnet 

for BMS<br>– 

Wireless BLE/ 

Zigbee: 

Schneider 

PowerTag uses a 

wireless mesh to 

a gateway<br>– 

LoRaWAN: 

Available for 

some CT clamp 

sensors to send 

readings to 

cloud<br>– NB- 

IoT/Cellular: 

Used for remote 

transformer 

monitors, etc. 

Price 

Range 

 

 

 

 

 

 

 

 

Mid: Small 

CT clamp 

sensor 

systems 

~£100 per 

circuit; full 

power 

quality 

meters 

£300– 

£1000. 

Smart 

plug 

sensors 

£50. 

Install 

Complexity 

Moderate: 

Installing CTs 

in electrical 

panels requires 

an electrician 

(safety 

compliance). 

Clips go 

around cables; 

wireless units 

then transmit 

data. 

Retrofitting in 

crowded 

panels can be 

tricky. Thermal 

sensors (if 

used) might be 

adhesive on 

breaker or bus 

bars – easier 

but still inside 

live panels. 

<br>Deploying 

sub-meters or 

smart plugs in 

appliances is 

straightforward 

but covers 

fewer systems. 

Lifecycle & 

Maintenance 

 

 

 

 

Lifecycle: 10+ 

years for CT 

sensors (no 

electronics, just 

coil); IoT 

transmitters 5-10 

years (battery or 

until electronics 

obsolescence). 

<br>Maintenance: 

Ensure sensor 

calibration (voltage 

references) 

remains correct. 

Battery-powered 

units need 

replacements ~5 

years. Periodically 

review data to 

ensure sensors 

haven’t shifted 

(e.g. a clamp 

coming loose). 



11  

33 

34 35 

Sensor Type & 

Purpose 

Example 

Providers (UK) 

Protocols & 

Connectivity 

Price 

Range 

Install 

Complexity 

Lifecycle & 

Maintenance 

 

Notes: All recommended sensors have UK availability, either through local distributors (RS, Farnell, etc.) or 

direct offices. For instance, Monnit wireless sensors can be bought via Mouser UK , and Schneider/ 

Honeywell sensors are stocked by UK suppliers. The mix above includes wired, wireless, and hybrid 

options to accommodate different building types. For a modern office with a BMS, we might leverage 

existing BACnet sensors and supplement with wireless nodes in hard-to-reach areas. In an older council 

housing block with no BMS, a wireless LoRaWAN network of battery sensors might be optimal to avoid 

expensive rewiring – this approach is non-intrusive and ideal for retrofits . 

 

Crucially, sensor selection also considers installation and lifecycle costs. Wireless IoT sensors can be 

deployed with minimal disruption (great for occupied residential buildings where drilling and cabling is 

difficult), but one must manage batteries and data gateways. Wired sensors, while more labor-intensive to 

install, can feed data directly into on-site controllers and often last longer without intervention. PIDS should 

support a hybrid sensor network: e.g. integrate with any existing BMS wired sensors (via BACnet/Modbus) 

and add wireless IoT sensors to fill the gaps. All sensor data will be unified in the PIDS platform for analysis.  

 

Finally, beyond sensors, edge hardware like IoT gateways will be needed. Many of the wireless sensors 

require a gateway (e.g. a LoRaWAN gateway in the building or a 4G IoT hub that collects BLE sensor data 

and relays via MQTT). These gateways should support relevant protocols (MQTT, LTE, VPN backhaul) and be 

secured (more on security in Section 4). The hardware ecosystem is thus an underpinning layer enabling 

PIDS’s AI algorithms to continuously monitor asset conditions in real time.  

 

4. AI & Data Stack 

PIDS’s intelligence relies on a robust AI and data architecture. This section outlines the models and tools 

commonly used in predictive infrastructure maintenance, compares open-source vs proprietary tech, and 

recommends a stack for data ingestion and processing – all with an eye on UK compliance (privacy, 

security). 

– Senseair or GSS 

 

  

Sensors<br>Ancillary BACnet)<br>– 

sensors for HVAC Foobot / Awair 

performance and (consumer IAQ 

 

 

which can signal Sensortech (UK- 

 issues. made air quality 

 

– BACnet or 

Modbus for 

commercial- 

 

BMS)<br>– Wi- 

Fi/Ethernet for 

 

for 

 

schools, etc. 

 NDIR 

 

 

wiring for 
calibration), VOC 
sensors 5-7 years 

Low to
power/comm.    

(chemical sensor 

 
 

 

£100–£300  
mounted in 

<br>Maintenance: 
 

 
 

  
 

 

 

 
 

 
 

end-of-life or drift 
 

https://www.mouser.co.uk/c/?m=Monnit&srsltid=AfmBOoqG46xpBfWLcuq1amG723x0x6u5Hvhc3U3MC_dwjSl8vGHr1VxD&%3A~%3Atext=Monnit%20Products%20%E2%80%93%20Mouser%20United%2Cdatasheets%20for%20Monnit%20Products
https://www.mouser.co.uk/c/?m=Monnit&srsltid=AfmBOoqG46xpBfWLcuq1amG723x0x6u5Hvhc3U3MC_dwjSl8vGHr1VxD&%3A~%3Atext=Monnit%20Products%20%E2%80%93%20Mouser%20United%2Cdatasheets%20for%20Monnit%20Products
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20IoT%20sensors%20are%20compact%2C%2Climited%20only%20by%20your%20imagination
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20IoT%20sensors%20are%20compact%2C%2Climited%20only%20by%20your%20imagination
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DSmart%20IoT%20For%20M%26E%20systems%2Csolution%20for%20enhanced%20building%20management
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DSmart%20IoT%20For%20M%26E%20systems%2Csolution%20for%20enhanced%20building%20management
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AI Models for Predictive Infrastructure: Predictive maintenance in building systems typically employs 

several types of AI/analytical models: 

 

• Time-Series Forecasting Models: These predict future sensor readings or performance metrics 

based on historical data. For example, an ARIMA or Facebook Prophet model might forecast HVAC 

coil temperature and flag if the prediction error grows (indicating a fault), or predict when a pump’s 

vibration will exceed a threshold. More advanced approaches use RNNs/LSTM neural networks for 

multivariate time-series forecasting of equipment behavior. Use case: Forecasting elevator motor 

temperature 24 hours ahead to schedule cooling, or predicting next week’s energy load to optimize 

maintenance timing. 

 

• Anomaly Detection Algorithms: Unsupervised or semi-supervised models that learn normal 

patterns and detect deviations. Examples: Isolation Forest or One-Class SVM to identify outlier 

behavior in chiller performance; clustering and distance-based approaches (DBSCAN) for grouping 

normal vs abnormal states. Increasingly, deep learning autoencoders monitor sensor patterns and 

raise an anomaly score when equipment behavior diverges from the learned norm. Anomaly 

detection is on the rise in PdM applications , as it doesn’t require labeled failure data – 

critical since we often have limited examples of actual failures. For PIDS, anomaly detection could 

catch, say, an elevator motor drawing 10% more current than usual (potential impending fault) or a 

boiler whose heating curve looks irregular compared to its baseline. 

 

• Classification & Prediction Models: When historical failure data is available, supervised learning 

can predict specific outcomes. For example, a model could classify whether a given pattern of sensor 

readings indicates a “compressor fault” vs “condenser fouling” vs “normal.” Techniques include  

logistic regression, random forests, or gradient boosting (XGBoost) for tabular features, and even 

CNNs if analyzing vibration frequency spectra as an image. These models often provide Remaining 

Useful Life (RUL) estimates or failure probabilities. (E.g., a model might predict an 80% chance an air 

handling unit will fail within 30 days given current trends.) 

 

• Hybrid Physics-Informed Models: In building systems, combining physics-based models with AI 

yields accuracy and explainability. For instance, a model might use thermodynamic equations to 

compute expected performance (e.g. temperature drop across a heat exchanger) and then an AI 

layer compares it to actual sensor data to detect inefficiencies. Digital twin approaches simulate the 

system and use Kalman filters or Bayesian networks to assess component health. PIDS could 

implement simplified “digital twins” of common assets (boilers, chillers) using manufacturer specs  

plus sensor inputs. 

 

• Edge vs Cloud Deployment Models: Often a combination is used: Edge analytics (lightweight 

anomaly detection or threshold rules running on a local gateway for immediate alerts) paired with 

cloud analytics (heavy ML models updating daily/weekly). This hybrid ensures critical faults are 

caught in real-time on-site (even if cloud connectivity fails), while cloud AI does deeper analysis and 

model training. Many predictive maintenance solutions in industry adopt this edge-cloud mix for 

resilience and speed. 

https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3D1%2Cof%20predictive%20maintenance%2C%20with%20anomaly
https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3D1%2Cof%20predictive%20maintenance%2C%20with%20anomaly
https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3DHighlight%202%3A%20There%20are%203%2Canomaly%20detection%20on%20the%20rise
https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3DHighlight%202%3A%20There%20are%203%2Canomaly%20detection%20on%20the%20rise
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Common AI Stack Choices – Open-Source vs Proprietary: The AI models above can be implemented with 

open-source libraries or proprietary platforms: 

 

• Open-Source Tools: PIDS can leverage a rich ecosystem: Python-based libraries (Pandas, NumPy for 

data prep; scikit-learn for classical models; TensorFlow/PyTorch for neural networks). For anomaly 

detection, libraries like PyOD or River (for streaming) are useful. Time-series databases like 

InfluxDB or TimescaleDB can store data and even handle simple anomaly detection via continuous 

queries. Apache Spark (with MLlib) or Dask can scale analysis across large datasets if needed. Open- 

source gives flexibility and avoids vendor lock-in. There are also specific open projects – e.g. 

Niagara’s Project Haystack community has open schemas for building data; Apache IoTDB for 

time-series; and Node-RED for quick IoT data handling at edge. 

 

• Proprietary Stacks: These include cloud services like AWS IoT Analytics/Lookout, Azure Cortana 

Intelligence Suite or Google Cloud AI which offer PdM templates. For example, AWS has a 

reference architecture using SiteWise (asset modeling) and QuickSight for dashboards . 

Microsoft offers an Azure template with a pre-built anomaly detector for multiple sensors  . 

Industrial players like GE Predix (now defunct as product) or Siemens MindSphere also offered 

predictive maintenance platforms. Using proprietary can speed up development but at recurring 

cost and potential data residency concerns. 

 

PIDS should aim to use open-source components for core functionality (for cost and control) and only 

use proprietary cloud services where they offer clear advantages (e.g. using Azure’s pre-trained anomaly 

API for a quick start, then building our own for customization). 

 

Recommended Data Ingestion & Processing Tools: Once sensors are in place, PIDS needs to ingest, store, 

and process a high volume of streaming data reliably. We recommend a pipeline with the following 

elements: 

 

• Message Broker (MQTT): MQTT is a lightweight publish/subscribe protocol ideal for IoT. Each 

sensor (or gateway) can publish data (e.g. a temperature reading topic for each device) to an MQTT 

broker. PIDS can self-host an MQTT broker (like Eclipse Mosquitto) or use cloud brokers. MQTT 

ensures decoupling – sensors send data whenever, and our system subscribes to relevant topics. It’s 

efficient for low-bandwidth networks (important if using cellular IoT). MQTT is widely supported by 

IoT devices and can be secured with TLS and authentication. 

 

• Stream Processing & Ingestion (Apache NiFi / Kafka): Apache NiFi is a powerful tool to route and 

transform data streams. We recommend NiFi to build flows such as: ingest MQTT messages, parse 

JSON payloads, filter or aggregate if needed (e.g. downsample data), and then forward into 

databases or trigger alerts. NiFi comes with a web UI to set up data flows and can enforce back- 

pressure, handle retries, etc., which is useful for reliability. An alternative or complement is Apache 

Kafka with Kafka Streams: if PIDS has to handle very high event rates and complex streaming joins 

(e.g. combining multiple sensor feeds in real-time), Kafka’s robust message streaming and the Kafka 

Streams or Flink framework can be used. However, Kafka can be heavy for smaller deployments – 

NiFi is simpler to manage for moderate loads and allows visual monitoring of data pipelines.  

 

• Time-Series Database (InfluxDB): For storing sensor data efficiently and querying it by time, a time- 

series DB is ideal. InfluxDB is a popular open-source choice that is easy to deploy and has powerful 

https://d1.awsstatic.com/IoT/AWS%20Industrial%20-%20Predictive%20Maintenance%20Reference%20Architecture.pdf#%3A~%3Atext%3D%5BPDF%5D%20AWS%20Industrial%20IoT%20%2Cand%20AWS%20IoT%20Analytics
https://d1.awsstatic.com/IoT/AWS%20Industrial%20-%20Predictive%20Maintenance%20Reference%20Architecture.pdf#%3A~%3Atext%3D%5BPDF%5D%20AWS%20Industrial%20IoT%20%2Cand%20AWS%20IoT%20Analytics
https://d1.awsstatic.com/IoT/AWS%20Industrial%20-%20Predictive%20Maintenance%20Reference%20Architecture.pdf#%3A~%3Atext%3DArchitecture%20d1%2Cand%20AWS%20IoT%20Analytics
https://learn.microsoft.com/en-us/azure/ai-services/anomaly-detector/concepts/multivariate-architecture#%3A~%3Atext%3DPredictive%20maintenance%20solution%20with%20Multivariate%2Cbased%20on%20Multivariate%20Anomaly%20Detector
https://d1.awsstatic.com/IoT/AWS%20Industrial%20-%20Predictive%20Maintenance%20Reference%20Architecture.pdf#%3A~%3Atext%3DArchitecture%20d1%2Cand%20AWS%20IoT%20Analytics
https://learn.microsoft.com/en-us/azure/ai-services/anomaly-detector/concepts/multivariate-architecture#%3A~%3Atext%3DPredictive%20maintenance%20solution%20with%20Multivariate%2Cbased%20on%20Multivariate%20Anomaly%20Detector
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querying and downsampling capabilities. We can configure InfluxDB to store measurements like 

temperature, vibration amplitude, etc., tagged by sensor and location. It handles retention policies 

(e.g. keep high-resolution data 6 months, roll up older data to hourly averages). InfluxDB also 

integrates with visualization tools like Grafana for quick charts. Alternatives include TimescaleDB (if 

we prefer SQL syntax on Postgres) or even cloud services like Azure Data Explorer for extremely 

large scale. Given PIDS’s likely need to run on-prem for some council clients, InfluxDB is a safe bet. 

 

• Analytics & ML Platform: Once data is stored, PIDS’s AI models need to train and run in production. 

We can use a combination of Jupyter/Python environment for developing models and then deploy 

them using containerized microservices. For instance, a Python Flask or FastAPI service could host 

an anomaly detection model and expose endpoints that NiFi can call when new data comes in (or 

use NiFi’s Python processor). Alternatively, frameworks like Apache Spark (with Structured 

Streaming) could handle both ingestion and model scoring in one engine, but that might be overkill 

initially. Using simpler cron jobs or streaming jobs that query the time-series DB, run prediction (e.g. 

every 5 minutes) and write results back (or trigger alerts) might suffice for MVP. The key is to  

structure for scalability: possibly adopt a microservices architecture where each type of analysis 

(HVAC anomaly detection, elevator RUL prediction, etc.) is a separate service container, coordinated 

by an event bus. 

 

• Visualization/Dashboard: While not explicitly asked, it’s part of stack – recommend Grafana (open 

source) for time-series dashboards and an integrated web app for PIDS that shows alerts, asset 

health scores, and supports workflow (maybe integrate with an existing FM system or simple 

ticketing module). Grafana can pull from InfluxDB directly to display trends (energy, temp, etc.) and 

is highly customizable with alert rules as well. 

 

Privacy, Security & Regulatory Compliance: Handling data from social housing or public infrastructure in 

the UK requires adherence to several regulations: 

 

• Data Protection (GDPR & UK-DPA 2018): If PIDS collects any personal data (e.g. tenant information, 

or sensor data that could indirectly reveal behavior like occupancy patterns), it must comply with 

GDPR principles. This means ensuring data anonymization where possible (e.g. focusing on system 

performance data, not individual behavior), obtaining necessary consents, and having clear 

retention policies. Social housing context is sensitive – e.g. temperature sensors in flats could 

indicate if a vulnerable resident’s heating is off. PIDS should implement privacy-by-design: minimize 

personal data, secure all data in transit and at rest (encryption), and allow data export/delete if 

required by law. 

 

• IoT Device Security: The UK has introduced new laws (through the Product Security and 

Telecommunications Infrastructure Act) that mandate certain security measures for IoT devices. For 

example, unique device passwords (no default passwords), a vulnerability disclosure policy, etc. 

PIDS must ensure any sensors or gateways deployed meet these baseline security requirements. 

Also, networks must be segmented – sensors on a building network should be isolated from other 

critical systems and use VPNs or secure tunnels back to the PIDS platform. Given that building 

systems can be targets (there have been hacks of HVAC systems in the past), cybersecurity is 

paramount. Cyber Essentials certification (a UK government-backed scheme) is advisable for PIDS 

when dealing with councils/NHS, proving we follow good practice (firewalls, access control, patch 

management). 
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• Regulatory Data Hosting: Public sector clients often require data to be stored in the UK or 

compliant with certain standards (e.g. NHS has Data Security and Protection Toolkit requirements). 

PIDS’s data stack should allow on-premises or UK-cloud deployment. If using cloud, Microsoft Azure 

or AWS in UK regions with appropriate certifications (ISO 27001, etc.) should be chosen. For NHS 

deployments, consider the NHS Cloud Security guidance and possibly design for connection to the 

HSCN network (health secure network) if needed. 

 

• Secure Ingestion & Access: Use encryption (TLS1.2+) for all data in motion – e.g. MQTT over TLS. 

Authenticate devices (certificates or strong keys) so only authorized sensors send data. Implement 

role-based access in the platform – e.g. council users only see their buildings’ data. Logs should be 

kept of data access for audit (important for public orgs). Also, consider backup and disaster 

recovery planning as part of compliance (Building Safety Regulator will expect that digital records – 

the “golden thread” – are safely stored and resilient). 

 

• Compliance Standards: Align with ISO 27001 for info security management – this may be required 

in contracts. Also, SOC 2 principles if targeting private clients. For data analytics specifically, ensure 

transparency in AI (if an AI model makes a maintenance recommendation, it should be explainable 

to some extent – aligns with emerging AI governance guidance, though not law yet in UK, but good 

practice especially in public sector contexts). 

 

In summary, the PIDS AI & data stack leverages open, interoperable tools (MQTT, NiFi, InfluxDB, Python 

ML libs) to ingest and analyze data from many sources in real-time. It will perform a combination of edge 

processing (for instant anomaly alerts) and cloud processing (for heavier predictive analytics), using a 

variety of models best suited to each problem (time-series forecasting for trend prediction, anomaly 

detection for sudden changes, etc.). All of this must be wrapped in a secure, compliant framework – from 

device hardware up to cloud storage – to protect sensitive infrastructure data and meet UK regulatory 

requirements for public safety and data protection. 

 

5. Commercial & Regulatory Considerations 

Developing and deploying PIDS in the UK market requires understanding the commercial landscape 

(funding, procurement) and the regulatory frameworks shaping infrastructure management. This section 

outlines key UK regulations, ESG/energy standards, and potential grants and procurement channels 

relevant to PIDS. 

 

UK Building Safety and Regulations (Post-Grenfell): The Grenfell Tower fire (2017) was a watershed 

moment that led to sweeping changes. The Building Safety Act 2022 introduced a more rigorous safety 

regime for buildings, especially high-rise residential. Some implications for PIDS and maintenance practices: 

 

• Higher-Risk Buildings Oversight: High-rise residential buildings (≥18m or 7+ storeys) must now 

register with the new Building Safety Regulator and comply with strict ongoing requirements 

. Duty holders (building owners/managers) must proactively manage safety risks (fire, structural, 

etc.) and maintain detailed records. Regular inspections of critical systems (e.g. fire doors, lifts, 

alarms) are mandated. PIDS can assist by providing continuous monitoring data and automated 

reports on system health, which supports compliance (e.g. evidence that fire dampers and smoke 

control fans are operational can be part of safety case reports). 

41 

42 

https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DNew%20Building%20Safety%20Regulator
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DNew%20Building%20Safety%20Regulator
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DIt%20is%20a%20legal%20requirement%2CRegulator%20by%201%20October%202023
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DIt%20is%20a%20legal%20requirement%2CRegulator%20by%201%20October%202023
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• The “Golden Thread” of Information: The Act requires that an accurate, up-to-date digital record of 

building data is kept throughout design, construction, and occupancy – including maintenance and 

safety actions  . This is intended to ensure transparency and quick access to critical info (for both 

residents and emergency responders). PIDS could become a key part of the Golden Thread by 

logging maintenance activities, sensor readings, and alerts in a digital system accessible to 

stakeholders. For instance, if an issue arises, having historical data of equipment performance and 

maintenance can demonstrate due diligence. Our system should facilitate easy export/sharing of 

maintenance logs for regulatory audits. 

 

• Fire Safety Regulations 2021/23: Alongside the BSA, updated Fire Safety regulations now require 

things like regular fire door checks in multi-family buildings, and better communication of building 

info to residents and fire services  . While PIDS is aimed at M&E systems, it could incorporate 

checks for life safety systems (monitoring fire pump test outcomes, emergency lighting self-test 

results, etc.) ensuring nothing is overlooked. The broader point is that maintenance is now seen as 

a critical part of safety compliance, not just an operational matter. Neglecting maintenance has 

legal consequences. This environment makes a predictive system attractive: it helps address issues 

before they become safety risks and ensures nothing “falls through the cracks” – a clear value 

proposition for social landlords and facility managers under regulatory pressure   . 

 

• Building Regulations & Standards: The UK’s Building Regulations (Part L for energy, Part F for 

ventilation, Part B for fire, etc.) increasingly tie into maintenance. For example, Part L (conservation 

of fuel and power) sets efficiency standards – poorly maintained systems won’t meet them. There are 

also standards like SFG20 (the standard maintenance task library) which now cross-reference 

compliance needs. PIDS should align with such standards (maybe even output maintenance 

recommendations tagged to SFG20 tasks). 

 

ESG and Energy Efficiency Frameworks: Sustainability is a major driver for upgrading building 

maintenance practices: 

 

• Energy Performance Certificates (EPC) & MEES: All buildings in the UK have an EPC rating (A to G). 

The government’s Minimum Energy Efficiency Standards (MEES) already require that commercial 

buildings meet at least an E rating to be leased, and plans indicate this minimum could rise to C or B 

in coming years. Efficient building systems and proactive maintenance can improve ratings by 

reducing energy wastage. For example, a building with a predictive HVAC system might achieve 

better part-load efficiency, cutting consumption. Landlords face pressure to upgrade systems (like 

old boilers, single-speed fans) to meet MEES – PIDS can support by both identifying inefficiencies 

and ensuring new efficient equipment stays optimal via continuous monitoring. In pitches to private 

landlords or REITs, we can highlight how PIDS contributes to maintaining or improving EPC ratings 

(thus avoiding penalties or loss of rental income). 

 

• Net Zero and Carbon Targets: The UK has a legally binding 2050 Net Zero goal, and intermediate 

targets (e.g. 78% reduction by 2035). Buildings (especially existing stock) are a big part of this. As 

noted by Zurich Resilience, buildings are responsible for ~25% of UK greenhouse emissions . 

Companies now set ESG goals for carbon reduction. Proactive maintenance plays a role in 

sustainability – ensuring systems run efficiently, avoiding energy waste from malfunctioning 

components, and extending equipment life (thus reducing the need for new equipment 

manufacturing). In fact, using data-driven maintenance to keep systems tuned can reduce energy 

https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DCreating%20the%20golden%20thread%20of%2Cinformation%20about%20a%20building
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DCreating%20the%20golden%20thread%20of%2Cinformation%20about%20a%20building
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DFollowing%20the%20Grenfell%20Tower%20tragedy%2C%2Cresidents%20and%20the%20fire%20service
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DFollowing%20the%20Grenfell%20Tower%20tragedy%2C%2Cresidents%20and%20the%20fire%20service
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DTo%20comply%20with%20the%20new%2Ctheir%20ability%20to%20do%20so
https://www.sfg20.co.uk/ensure-your-maintenance-complies-with-the-building-safety-act-2022#%3A~%3Atext%3DTo%20comply%20with%20the%20new%2Ctheir%20ability%20to%20do%20so
https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3DThe%20impact%20of%20buildings%20on%2Ccarbon%20emissions
https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3DThe%20impact%20of%20buildings%20on%2Ccarbon%20emissions
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use significantly  . PIDS can quantify energy saved by early interventions (e.g. a fouled heat 

exchanger cleaned due to an alert saves X kWh). This data can feed into corporate ESG reporting. 

Moreover, by preventing catastrophic failures, we avoid environmental hazards (like a big chiller 

leaking refrigerant or a boiler blowing causing pollution). We should align PIDS outcomes with ESG 

metrics: energy (kWh) saved, carbon emissions averted, asset life extension (resource efficiency), and 

even social metrics like improved tenant comfort (S in ESG). The Zurich Resilience insight ties it well: 

“Predictive maintenance based on real-time data ensures systems operate efficiently, reducing energy 

waste and extending equipment lifespan”  – a direct ESG win. 

 

• PAS 2035 and Retrofit Standards: PAS 2035 is a specification for retrofitting dwellings for energy 

efficiency (arose from the Each Home Counts review). While it’s about insulation, ventilation, etc., it 

also requires a whole-building approach to avoid unintended consequences (like adding insulation 

but causing moisture problems). A system like PIDS could be a complement to retrofits: after 

energy retrofits (e.g. installing heat pumps in social housing), sensors can monitor that the new 

systems are performing and not causing issues (like insufficient heating or ventilation). PAS 2035 

emphasizes post-retrofit evaluation – having a continuous monitoring platform could be attractive to 

social landlords implementing upgrades under that standard. 

 

• Other Sustainability Programs: Large organizations often adhere to ISO 50001 (energy 

management) – which requires monitoring and improving energy performance. PIDS data could 

help meet ISO 50001 by identifying energy drifts due to maintenance issues. Additionally, 

frameworks like the NHS’s Net Zero plan (Greener NHS) push hospitals to reduce carbon – 

predictive maintenance on HVAC and medical facility systems ties into reliability and energy 

efficiency to support that. ESG investing trends mean property investors scrutinize building 

operations more closely; a platform like PIDS can be marketed as part of a “smart building” toolset 

that future-proofs assets in terms of sustainability and climate resilience. 

 

Innovate UK Grants and Funding: The UK government and related bodies offer funding to encourage 

innovation in areas like smart infrastructure, energy efficiency, and public sector improvements. Some 

relevant opportunities: 

 

• Innovate UK Smart Grants: Innovate UK (part of UKRI) runs regular open funding calls for 

disruptive innovations. A solution like PIDS (with AI, IoT for buildings) fits well under “digital 

technologies” or “clean growth” themes. A Smart Grant could provide significant R&D funding (they 

typically award £300k–£1m per project for R&D). PIDS’s focus on public infrastructure and AI would 

tick many boxes. 

 

• SBRI (Small Business Research Initiative): SBRI competitions invite companies to solve public 

sector challenges for contract awards. There have been SBRI calls in areas like energy-efficient social 

housing, IoT in healthcare estates, or smart facilities management. For example, a council might run 

an SBRI for IoT-based predictive maintenance in council housing – PIDS could secure non-dilutive 

funding and a pilot site via such a route. Monitoring portals (like Innovate UK’s website or SBRI 

Centre) for calls around building safety, smart buildings, or climate resilience is advisable. 

 

• Innovate UK Edge / Catapults: The Connected Places Catapult (which covers smart cities and built 

environment) might have programs or accelerator support for startups in this domain. There could 

be innovation challenges focusing on the Golden Thread digital compliance or retrofit tech, 
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https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3D3%2Cneeds%2C%20minimising%20unnecessary%20energy%20use
https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3D3%2Cneeds%2C%20minimising%20unnecessary%20energy%20use
https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3D3%2Cneeds%2C%20minimising%20unnecessary%20energy%20use
https://www.zurichresilience.com/knowledge-and-insights-hub/articles/insite-campaign-blog-2-smarter-buildings-for-a-better-tomorrow#%3A~%3Atext%3D3%2Cneeds%2C%20minimising%20unnecessary%20energy%20use
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where PIDS could partner or receive support. The Digital Catapult also sometimes looks at IoT and 

AI in buildings. 

 

• Grant Funding tied to Net Zero: The government’s various decarbonisation funds – e.g., Public 

Sector Decarbonisation Fund (for councils/hospitals to upgrade equipment) – could indirectly fund 

PIDS deployments if framed as enabling optimal performance of new efficient systems. Also, Energy 

Catalyst or other UKRI energy programs sometimes fund digital solutions that reduce energy usage. 

 

• Regional and Other Grants: Local enterprise partnerships (LEPs) or devolved administrations 

(Scotland, Wales) might have smart building innovation funds. The NHS Test Beds program (past 

program combining NHS with innovators) might reappear in some form focusing on estates 

technology. 

 

Public Procurement Avenues: To actually sell to UK public sector (social landlords, councils, NHS), PIDS 

should navigate procurement frameworks: 

 

• G-Cloud (Digital Marketplace): G-Cloud is a central government marketplace for cloud software/ 

services. PIDS, being a cloud-based platform, can be listed on G-Cloud (with a service description and 

pricing model). Public entities can then procure it directly through that framework without a full 

tender, if it meets their needs. Ensuring we get onto G-Cloud (typically annual application windows) 

will ease the sales process for councils or government clients. Similarly, the Digital Outcomes and 

Specialists (DOS) framework might be relevant if we also offer custom integration services. 

 

• Facilities Management Frameworks: The Crown Commercial Service (CCS) has frameworks for FM 

services and products. For instance, there are CAFM (Computer-Aided FM) software frameworks or 

IoT device frameworks. PIDS could partner with a company on such a framework or get listed if 

appropriate. Large PFI maintenance contractors or FM firms (like Mitie, Amey, etc.) often have 

government contracts – partnering with them to include PIDS in their offering to clients is another 

route (they might use PIDS as part of a bundled service). 

 

• Local Authority Procurement Consortia: Many councils collaborate via consortia like YPO, LHC, 

etc., which create purchasing frameworks. If PIDS offers a unique capability (e.g. “IoT predictive 

maintenance for social housing”), a consortium might run a mini-competition or we could respond to 

tenders on their portals. Being aware of frameworks like “Technology Enabled Care Services” or 

“Housing Asset Management systems” might reveal a backdoor for PIDS to be offered.  

 

• NHS Procurement: The NHS has its own procurement (e.g. NHS Supply Chain or via each Trust’s 

procurement). Getting a pilot in one NHS Trust (perhaps via an Innovate UK funded trial) and 

gathering evidence of cost savings (e.g. fewer critical failures in hospital facilities) can lead to 

broader adoption. NHS Trusts will be cautious – likely PIDS would integrate with their Estates CAFM 

systems (some NHS use IBM Maximo or Micad). Emphasizing how PIDS improves patient safety (by 

preventing failures in critical ventilation or power) will align with NHS priorities. 

 

• Energy/ESG Funding: Increasingly, ESG-linked finance is available – e.g. “green loans” for building 

upgrades which might cover smart monitoring. Also, social housing providers can access grants for 

upgrading heating systems (like the Social Housing Decarbonisation Fund); including PIDS as part of 

an upgrade project (to ensure the new systems deliver promised savings) could be an angle.  
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In summary, the UK’s regulatory climate is favoring proactive maintenance: safety laws demand better 

oversight and documentation, and environmental standards push for optimized performance. PIDS should 

be built and marketed as a tool that not only saves money, but also helps clients comply with the 

Building Safety Act, achieve sustainability targets, and secure funding by demonstrating innovation 

and risk reduction. By tapping into government grants and using procurement frameworks, we can reduce 

go-to-market friction, especially in the public sector where formal tender processes can be lengthy.  

 

6. Deployment & Integration 

Implementing the Predictive Infrastructure Degradation System in real buildings will involve integrating 

with existing Building Management Systems, retrofitting sensors in older facilities, and coordinating with 

the human workflows of maintenance teams. This section outlines major BMS vendors and integration 

specifics, the challenges of retrofits in the UK’s aging building stock, and a map of typical deployment 

workflows with stakeholders like FM teams, councils, and NHS estates. 

 

Major BMS Vendors and Integration: Many medium to large buildings in the UK have a Building 

Management System (BMS) or Building Automation System (BAS) controlling HVAC and sometimes lighting/ 

security. Key players include: 

 

• Siemens (Desigo CC): Siemens Desigo is a popular BMS platform in commercial and public 

buildings. It natively uses BACnet protocol for integrating HVAC controllers, and Desigo CC (Control 

Center) provides an API and data export options. Integration approach: PIDS can interface via 

BACnet/IP to read points (temperatures, setpoints, statuses) and write commands if needed. 

Siemens also supports Modbus for some devices, and OPC UA for data exchange – PIDS could 

connect via an OPC server if one exists. Additionally, Desigo CC might allow a REST API or ODBC 

connections for historical data. We should confirm site by site – but BACnet is the primary language. 

Example: reading a Siemens room sensor value via BACnet object and feeding to PIDS anomaly 

detection. 

 

• Honeywell (Excel/EBI/Tridium): Honeywell’s older Excel 5000 and newer EBI (Enterprise Buildings 

Integrator) systems are common, as is Trend (Trend Controls, acquired by Honeywell) which is 

extremely prevalent in UK schools and offices. Trend BMS controllers use a proprietary network 

(Trend network) but their new IQVision frontend is built on Tridium Niagara. Tridium Niagara is a 

framework used not only by Honeywell but also by others (Tridium is owned by Honeywell). Niagara 

is essentially a software platform that integrates multiple protocols (BACnet, Modbus, LonWorks, 

etc.) and provides a unified database. If a building has a Niagara-based BMS (which many do, often 

branded differently), PIDS can integrate through Niagara’s Fox protocol or its REST APIs (Niagara 

offers a JSON over HTTP API). Alternatively, Niagara supports Project Haystack tagging and web 

services, which PIDS can utilize to pull data in a normalized format. For older Trend systems without 

Niagara, an integration might involve installing a Niagara supervisor as an intermediary or using 

Trend’s proprietary SDK (if available). Honeywell’s latest Forge platform might expose cloud APIs if 

the client uses that. 

 

• Johnson Controls (Metasys): JCI Metasys is widely used in large facilities (universities, hospitals). 

Metasys traditionally had proprietary N2 Bus for controllers, but modern Metasys fully supports  

BACnet as well. JCI provides a Metasys API (a REST API) in recent versions that allows external apps to 

query point data and even issue commands, with proper authentication. Integration: use the 
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Metasys API or BACnet IP to fetch data from JCI field controllers. Some JCI sites might also use 

Johnson Controls Enterprise Management ( JCEM) which is a cloud analytics platform – if that’s 

present, PIDS could either ingest its outputs or operate independently. A strategy could be: leverage 

BACnet for real-time data and use PIDS’s own intelligence on top. 

 

• Schneider Electric (EcoStruxure Building Operation, a.k.a. StruxureWare): Schneider’s system 

also speaks BACnet, Modbus, and LonWorks (since it acquired TAC and Andover). It often has a 

server software that can do data trending and has an API. Likely integration via BACnet IP again is 

simplest (reading Schneider SmartX sensors or room units). Schneider also sells power monitoring 

(PowerLogic) – those devices often speak Modbus TCP or push to cloud. PIDS should integrate with 

electrical systems possibly via Modbus for Schneider meters or via an intermediate OPC server. 

 

• Tridium Niagara (independent uses): As mentioned, Niagara is used by many integrators and 

OEMs (Honeywell, Trend, Distech, etc.). If a building has a Niagara supervisor, one elegant method is 

to write a Niagara connector for PIDS. Niagara can act as a gateway, converting all field devices 

(regardless of protocol) into standardized data points with tags. Niagara’s API or even binding an 

MQTT driver on Niagara could allow PIDS to get data without dealing with each protocol separately. 

This is especially useful for large, mixed-protocol sites like hospitals (which might have BACnet HVAC, 

Modbus generators, SNMP UPS systems – all unified in Niagara). 

 

• Others: There are other BMS like Delta Controls (BACnet-based), Priva (common in UK councils, uses 

proprietary network but now mostly BACnet too), Cylon/Automated Logic, etc. Almost all modern 

ones support BACnet or have an integration layer. PIDS should implement connectors for BACnet, 

Modbus, and possibly KNX (KNX is more common in Europe for lighting/room control, less so in big 

UK commercial sites but present in some high-end residential or newer offices). For legacy LonWorks 

systems, a Niagara or specialized gateway would be needed as LonWorks is more closed. 

 

In general, BACnet/IP is the lingua franca for building systems today – PIDS will heavily utilize it. We should 

also consider API integration with cloud-based systems: e.g., some building portfolios might use a cloud 

IoT platform like Schneider EcoStruxure Advisor or Siemens Navigator. If a client has those, PIDS could 

ingest data via those platform APIs rather than directly from devices. 

 

Retrofit Challenges in Older Buildings: A large portion of UK building stock (social housing blocks, NHS 

hospitals, council buildings) are decades old, with legacy systems: 

 

• Lack of Existing Instrumentation: Many older buildings have minimal sensors – e.g., an old boiler 

might only have an analog thermostat and an overheat cut-out, not a smart sensor that provides 

data. Elevators from the 1970s might have relay logic controllers with no digital output. Retrofitting 

such systems with sensors (as discussed in Section 3) is crucial but can be invasive. We might face 

asbestos in old plant rooms preventing drilling, or old wiring that can’t carry new signals. A careful 

site survey is needed each time to design a non-intrusive sensor install plan (wireless is a savior 

here). 

 

• Physical Constraints: Thick stone or concrete walls in Victorian or mid-century buildings can impede 

wireless signals (LoRa can handle this better than Wi-Fi or BLE). Some heritage buildings cannot have 

visible wiring or equipment that alters appearance (Listed Building considerations). That might mean 

hiding sensors or using existing cable routes (if any). In historic buildings, any intervention might 
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need approvals. PIDS deployments in such contexts should involve conservation officers early if 

needed. 

 

• Power Supply: Older buildings may not have conveniently placed power outlets or PoE networks to 

power sensors/gateways. Running new power spurs for sensors can be costly. Battery-powered 

sensors help, but gateways will need power and network. One solution: leverage lighting circuits 

(some IoT gateways or repeaters can be placed above ceiling tiles powered by a lighting feed) or use 

long-life batteries/solar for gateways in bright plant rooms. Edge compute devices might be best 

located in existing electrical/service rooms. 

 

• Integration with Aging Equipment: In some cases, older equipment can output data if tapped. For 

instance, some 1980s boilers have analog output signals or a port for diagnostics. We might install 

transducers to convert analog gauges (pressure, temp) into digital signals. Installing current 

transformers on old pump motors to sense running current is a common non-invasive trick. But 

these require skilled installers and understanding the old schematics (which may be missing or 

inaccurate). 

 

• Interoperability Issues: Not all old BMS follow modern protocols. A council building might have a 

25-year-old Trend system – integration might require upgrade of the front-end to a new version 

(which can be political/costly). PIDS might sometimes recommend an intermediate upgrade (like 

installing a Niagara controller that reads the old system and then feeds PIDS). These complexities 

must be budgeted and explained to clients. 

 

• Cultural Resistance & Training: Beyond physical issues, older sites are often maintained by staff 

used to manual methods. For example, a caretaker in a housing estate who “knows by ear” when a 

pump sounds off might be skeptical of sensors. Change management is needed – involve these staff 

in deployment, assure that the tech aids rather than replaces their expertise. In council housing, 

tenants must also be informed if sensors are placed in their units (address privacy concerns, ensure 

devices are tamper-proof or at least not intrusive). 

 

Despite these challenges, the benefit is clear: older stock has higher failure rates and energy waste, so 

PIDS’s impact (ROI) is greatest there. By designing flexible retrofit solutions (wired where possible, wireless 

where needed) and working closely with facility teams, we can overcome many obstacles. Some innovations 

like non-invasive CT clamps, peel-and-stick sensors, and rapid IoT deployment kits are making retrofits 

easier than a decade ago   . We will leverage those. 

 

Deployment Workflow (From Pilot to Full Rollout): The typical deployment of PIDS with a client (say a city 

council or an FM contractor) would follow these stages: 

 

1. Initial Assessment & Scoping: PIDS team meets with the facility/FM team to identify target assets 

and pain points. We review building plans and existing systems. For a council housing block, for 

instance, we determine: boiler room equipment, number of lifts, any existing alarm systems, etc. We 

also identify key KPIs for success (e.g. reduce emergency callouts by X, cut energy by Y%). At this 

stage, involvement of stakeholders like the council’s asset manager, the maintenance contractor’s 

reps, and possibly resident representatives (for social housing) is important to address concerns 

early. 

https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20IoT%20sensors%20are%20compact%2C%2Climited%20only%20by%20your%20imagination
https://enviro-logik.co.uk/smart-iot-for-mechanical-and-electrical-equipment/#%3A~%3Atext%3DOur%20IoT%20sensors%20are%20compact%2C%2Climited%20only%20by%20your%20imagination
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2. Site Survey: Our engineers (or a partner contractor) visit the building. They inspect plant rooms, 

electrical panels, roof units, etc. to plan sensor installation and integration. They check BMS 

integration points (e.g. is there a BACnet interface we can tie into?). The survey yields a sensor 

placement plan and list of needed hardware. Also, any enabling works (e.g. ensuring network 

connectivity in plant room, or installing a gateway on the LAN) are identified. 

 

3. Installation of Sensors and Gateways: In coordination with on-site maintenance staff (and 

scheduled at convenient times to minimize disruption), sensors are installed. For example: mount 

temperature and vibration sensors on rooftop air handling units, place leak detectors in vulnerable 

areas, clamp CTs on pump motors, connect a Modbus gateway to the backup generator. Wired 

sensors might be installed during a planned shutdown if needed. The IoT gateways are set up – 

possibly a 4G router if we are not using the client’s network, or a VLAN on their network with our 

edge device. All devices are given IDs and registered in the PIDS system. 

 

4. Integration with Existing Systems: If there’s a BMS, this is when we configure data points. For a 

BACnet integration, we would work with the BMS vendor or use a tool to discover BACnet points (e.g. 

all room temperatures, all valve positions). We select the relevant ones for PIDS (maybe not every 

point; focus on critical ones). We then set up our data collector (could be NiFi or a BACnet client 

service) on the edge gateway to continuously poll or subscribe to those points. Similarly, if 

integrating a CMMS (maintenance management system) like the council’s existing system (e.g. they 

might use Confirm or CAFM software), we’d set up API links so PIDS can push alerts or work order 

requests into that system. 

 

5. Calibration & Baseline Period: Once everything is connected, PIDS runs in learning mode for an 

initial period (perhaps 2-4 weeks) to learn the “normal” patterns for that building. During this time, 

the system might only issue alerts for truly extreme values, but mostly it’s gathering data to train 

models (e.g. baseline vibration signature of Lift A, typical daily load of Boiler 2, etc.). We often keep 

humans in the loop heavily in this phase – the FM team watches the dashboard and provides 

feedback (“this alert was false because of X; this trend is normal due to Y”). The AI models may be 

adjusted accordingly. 

 

6. Go-Live & Training: After baseline, we officially go live with predictive alerts. The maintenance staff 

(engineers, helpdesk, managers) are trained on using the PIDS interface. We show them how to 

interpret an alert (e.g. a pump anomaly warning), how to acknowledge and document it, and how to 

interact (maybe the system allows them to input what action they took, closing the loop). Training 

includes how to configure thresholds or downtime (like if a unit is taken offline for service, how to 

pause alerts). For council or NHS, also training their monitoring center if they have one (some have 

24/7 monitoring teams that will receive critical alarms). 

 

7. Maintenance Workflow Integration: PIDS should fit into existing workflows. Typically: 

 

8. For FM teams: When PIDS flags an issue, it should create a notification or work request. If the client 

has a CMMS, we integrate so that a work order is auto-generated with the details (e.g. “PIDS Alert: 

AHU-1 bearing wear suspected, vibration 2x normal – inspect within 5 days”). If no CMMS, we might 

have our own ticketing or just email/SMS alerts. The FM supervisor would assign it to a technician. 

The technician, when fixing, might use our mobile app to check sensor data in real time or ensure 

the alert cleared after the fix. 
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9. For councils/housing: Often there’s a repairs call center that tenants phone when something 

breaks. PIDS could reduce those calls by catching issues first. Possibly, PIDS could trigger a proactive 

maintenance visit. But this is a change – housing maintenance is often reactive. We would work with 

the council to establish a protocol: e.g., if PIDS predicts a central boiler is likely to fail, they schedule 

a preventive repair or part replacement before tenants lose heat. Communicating this as a positive 

(less disruption to tenants) helps get buy-in. 

10. For NHS estates: Hospitals have critical systems (surgery HVAC, backup power). They often have 

people on duty monitoring alarms. PIDS alerts might tie into their BMS alarm console or a CAFM 

dashboard. A clear escalation path is needed: e.g., a critical alert (risk of failure in an operating 

theatre AHU) triggers immediate on-call engineer dispatch, whereas a non-critical (e.g. office AC 

efficiency drop) goes into scheduled maintenance queue. 

 

11. Monitoring and Fine-Tuning: Post-deployment, PIDS team should monitor the system’s 

performance. We likely provide monthly reports to the client summarizing: number of alerts, false 

positives, maintenance prevented, energy saved, etc. This not only shows value (especially important 

if the client is evaluating for further rollout or renewal) but also helps fine-tune the algorithms. For 

instance, if many nuisance alerts occurred for a certain sensor every Monday (maybe because of a 

routine test), we adjust the model or set a filter. This phase is ongoing – predictive systems improve 

with time and feedback. 

 

12. Scaling to Portfolio: If initial deployments (pilots) succeed, the client may scale PIDS to more sites. 

That introduces the need to manage multi-site data – our architecture (cloud-based) is well-suited to 

aggregate data from many buildings. We might then create portfolio dashboards (for a council, see 

all 50 buildings and their risk status at a glance). We also then manage deployment logistics – 

staging equipment, perhaps training additional staff if new regions are involved. Partnering with a 

national FM service provider could facilitate scaling (they could handle installations under our 

guidance). 

 

Throughout deployment, collaboration with existing service providers is key. Many councils and NHS trusts 

outsource maintenance to FM firms (like Skanska, Engie, CBRE, etc.). We should engage those firms early – 

show them PIDS is a tool to help them meet their KPIs (like reducing downtime), not a threat. Often, if we 

get buy-in from the contractor’s site manager and their technicians, adoption is smoother. They might even 

identify the best points to monitor based on their experience (“this pump usually goes every winter, let’s put 

a sensor here”). 

 

Finally, documentation and support are crucial in integration. We will produce integration documents for 

each major BMS type and have our technical team on standby during commissioning. Also, ensure there’s a 

fallback – e.g. if our system or network goes down, it shouldn’t disrupt the BMS itself (we typically use read- 

only data collection and non-intrusive installs to ensure we don’t introduce new failure modes). This 

reliability builds trust with both IT and operations staff. 
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7. Deliverables 

In summary, the PIDS industry landscape research has produced a set of key deliverables to guide product 

development, partner outreach, and funding applications: 

 

• Market and Competitor Summary: A comprehensive text summary (Sections 1 and 2 above) 

detailing the UK maintenance market’s pain points (massive public sector backlog, prevalent reactive 

maintenance, etc.  ) and an analysis of current solutions (BrainBox AI, IBM Maximo, Facilio, 

Augury, etc.), including a SWOT-style comparison. This equips PIDS to position itself against 

competitors and highlight whitespace opportunities in serving UK social housing, councils, and 

mixed-asset portfolios. 

 

• Sensor Ecosystem Spreadsheet: A detailed tabulation (Section 3) of recommended sensors and 

hardware for the PIDS MVP. This includes sensor types (temperature, vibration, pressure, etc.), 

example providers available in the UK, supported protocols (BACnet, Modbus, LoRaWAN, etc.), 

approximate pricing tiers, installation complexity, and lifecycle considerations. This “spreadsheet” of 

specs will help in selecting vendors and estimating deployment costs. It ensures the MVP has the 

right mix of wired and wireless sensors for retrofitting both modern BMS-equipped sites and older 

unmanaged sites. 

 

• Tech Stack Map for MVP: A diagrammatic mapping (in narrative form in Section 4) of the proposed 

PIDS technology stack – from edge devices and gateways (MQTT brokers, NiFi flows) to cloud 

analytics (InfluxDB time-series storage, AI/ML engines) to the end-user dashboard (Grafana and web 

app). It delineates how data flows from physical sensors to actionable insight. This map also 

incorporates security and compliance layers (encryption, GDPR measures) required for operating 

in sensitive UK sectors. The stack map will guide the engineering team in building a scalable, 

modular MVP, and can be shared with partners (or grant committees) to illustrate the innovative use 

of open-source tech and AI for IoT. 

 

• SWOT Competitor Matrix: A structured matrix comparing PIDS and key competitors on Strengths, 

Weaknesses, Opportunities, Threats (as summarized in Section 2). This includes, for example, 

BrainBox AI’s strength in HVAC AI vs its weakness in not covering other systems, IBM Maximo’s 

enterprise reliability vs its complexity, etc., with whitespace for PIDS to exploit. This matrix will be 

useful in investor discussions and in crafting marketing messaging that clearly differentiates PIDS 

(e.g. “Unlike single-domain solutions like Augury (machines only) or heavy platforms like Maximo, 

PIDS is holistic yet nimble, tailored for the UK built environment”). 

 

• Recommended MVP Bundle: A specific bundle of components for PIDS’s minimum viable product 

offering, distilled from the research. This includes: 

 

• Hardware: A set of core sensors (e.g. temperature/humidity for HVAC, vibration for pumps/fans, 

smart power monitors for critical electrical panels, leak sensors for plumbing) and a gateway device 

– all chosen from reputable suppliers tested in UK conditions. For example, the MVP bundle might be 

“a Disruptive Technologies starter kit (20 sensors + cloud gateway) for general monitoring, plus 4  

ABB Ability vibration sensors for motors, and a LoRaWAN gateway with 10 leak detectors”, covering 

the four domains. 

https://www.nao.org.uk/press-releases/government-building-maintenance-backlog-is-at-least-49-billion-spending-watchdog-says/#%3A~%3Atext%3D%2Cto%20urgently%20address%20poor%20maintenance
https://www.nao.org.uk/press-releases/government-building-maintenance-backlog-is-at-least-49-billion-spending-watchdog-says/#%3A~%3Atext%3D%2Cto%20urgently%20address%20poor%20maintenance
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• AI/Data Stack Components: The software pieces to deploy first – e.g. use InfluxDB as the time- 

series database, implement an anomaly detection model for HVAC temperatures, a time-series 

forecast model for each lift’s motor current, and set up NiFi for data ingestion from MQTT. Also, 

initial rule-based alerts (as a fallback) for critical thresholds. 

• Integration Paths: Pre-built connectors for at least one common BMS (likely BACnet connector) and 

a plan to interface with a maintenance ticketing system (perhaps simple email alerts in MVP, with 

roadmap to integrate with e.g. Maximo or the client’s system). Outline how the MVP would be 

deployed in a pilot building – e.g. using cellular backhaul to avoid IT delays – as a blueprint. 

Each of these deliverables emphasizes UK market relevance and practicality: we focus on technologies 

already proven in similar contexts (NHS estates trials, council housing IoT pilots) and ensure compliance 

with UK regulations (Building Safety Act, energy standards). The outcome is a modular, professional 

knowledge base for PIDS as it moves into product development and stakeholder engagement – useful for 

writing grant proposals (with data and citations to back claims), pitching to partner organizations (with clear 

value props for their sector), and guiding the internal team on what to build first. 

 
Throughout this report, the insights gathered show a strong alignment of PIDS with current industry needs: 

the UK’s aging infrastructure and new safety laws demand smarter maintenance; existing competitors only 

partially address these needs, leaving room for PIDS to innovate; and a carefully chosen combination of 

sensors, AI models, and integration capabilities will enable PIDS to deliver predictive maintenance that is 

both cutting-edge and grounded in real-world feasibility. Armed with this landscape analysis, PIDS is well 

positioned to develop a solution that makes UK buildings safer, greener, and more reliable through the 

power of AI-driven predictive maintenance. 
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Global Predictive Infrastructure Degradation 

Systems (PIDS) in Commercial Buildings 

Market Size and Growth 

Global predictive maintenance market snapshot (across industries), showing ~$5.5 billion in 2022 and ~17% CAGR 

through 2028. Commercial buildings represent a growing segment of this market. 

 

The market for Predictive Infrastructure Degradation Systems (PIDS) in commercial buildings is growing 

rapidly. Industry estimates by Frost & Sullivan peg the predictive maintenance in buildings segment at 

roughly $2.8 billion by 2025  . This reflects strong recent growth as building owners invest in IoT sensors 

and analytics to monitor infrastructure health. By the end of the decade, projections indicate continued 

expansion: for context, the broader building analytics market (covering energy, maintenance, and IoT 

platforms) is expected to reach $22.4 billion by 2030 (14.1% CAGR from mid-2020s) . Within that, 

solutions for fault detection and predictive maintenance are a major driver. Another related segment, 

the building digital twin market (which creates virtual models of building systems for predictive analysis), 

was valued around $3.2 billion in 2024 and is forecast to grow to ~$10.1 billion by 2030 (22%+ CAGR)  . 

These figures underscore a robust growth trajectory for PIDS technologies in commercial real estate 

through 2030. In summary, the current global market size for PIDS in commercial buildings is on the order 

of only a few billion dollars, but it is poised to grow several-fold by 2030, with annual growth rates 

commonly estimated in the 15–25% range . Key factors fueling this growth include the falling costs 

of IoT hardware, advances in AI analytics, and rising awareness of the cost savings from preventing failures.  

 

Table: Key Market Size Indicators (commercial building PIDS-related) 

 

Metric Value Year Source 
 

Predictive maintenance in buildings ~$2.8 billion (est.) 2025 Frost & Sullivan 1 

Building analytics market (global) $22.4 billion (proj.) 2030 IndustryARC 2 

Building digital twin market (global) $3.2 b → $10.1 b (proj.) 2024→2030 Strategic MR  3 

Predictive maintenance (all industries) $5.5 b → ~$14 b (proj.) 2022→2028 IoT Analytics 4 

(Note: Above 2030 projections include broader smart-building analytics; PIDS-specific subset is several billions by 

2030.) 

 

Adoption Rates in Commercial Buildings 

Adoption of PIDS and similar preventative monitoring systems is accelerating across commercial buildings 

worldwide. Smart building deployments – i.e. buildings instrumented with IoT sensors and connected 

monitoring – are becoming mainstream. In 2022 there were an estimated 45 million “smart” buildings 
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https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3DIn%20short
https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3DIn%20short
https://group.intesasanpaolo.com/content/dam/portalgroup/repository-documenti/eventi-e-progetti/progetti/2022%2008%20Building%20and%20Home%20Automation_abstract.pdf#%3A~%3Atext%3DPrescriptive%20Maintenance%20is%20a%20step%2Cmaintained%20houses
https://group.intesasanpaolo.com/content/dam/portalgroup/repository-documenti/eventi-e-progetti/progetti/2022%2008%20Building%20and%20Home%20Automation_abstract.pdf#%3A~%3Atext%3DPrescriptive%20Maintenance%20is%20a%20step%2Cmaintained%20houses
https://group.intesasanpaolo.com/content/dam/portalgroup/repository-documenti/eventi-e-progetti/progetti/2022%2008%20Building%20and%20Home%20Automation_abstract.pdf#%3A~%3Atext%3DPrescriptive%20Maintenance%20is%20a%20step%2Cmaintained%20houses
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3DGlobal%20Building%20Analytics%20Market%20size%2CML%29%2C%20Big%20Data
https://www.strategicmarketresearch.com/market-report/building-twin-market#%3A~%3Atext%3DBuilding%20Twin%20Market%20Size%20%26%2COverview
https://iot-analytics.com/predictive-maintenance-market/#%3A~%3Atext%3DIn%20short
https://group.intesasanpaolo.com/content/dam/portalgroup/repository-documenti/eventi-e-progetti/progetti/2022%2008%20Building%20and%20Home%20Automation_abstract.pdf#%3A~%3Atext%3DPrescriptive%20Maintenance%20is%20a%20step%2Cmaintained%20houses
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globally, a number expected to reach 115 million by 2026  . One forecast even predicts that by 2025 

over 75% of commercial buildings will be using IoT-based smart building operations in some form . 

This surge is driven by building owners seeking to reduce energy and maintenance costs and improve 

reliability. 

 

In terms of absolute device counts, the installed base of IoT sensors in commercial facilities is enormous: 

about 1.5 billion IoT devices were active in smart commercial buildings in 2022  . This is projected to 

more than double to 3.25 billion devices by 2028 (roughly 13.7% annual growth) , reflecting both 

deeper sensor penetration per building and an increasing number of buildings adopting these systems. 

These devices range from simple environmental sensors (temperature, humidity, etc.) to advanced 

structural or vibration monitors, all feeding data into predictive analytics platforms. 

 

Building Type Adoption: Among commercial properties, office buildings, retail spaces, hospitals, and 

hotels are at the forefront of adoption of predictive monitoring systems  . These building types tend to 

have high energy usage and critical operational needs, so owners have been early to implement IoT-based 

fault detection and preventative maintenance to avoid downtime. For example, large office towers often 

deploy HVAC and elevator monitoring sensors, while hospitals use predictive systems to ensure backup 

power and critical systems remain reliable. Retail malls and hotels are also embracing analytics to manage 

comfort and detect equipment issues proactively . Other sectors (industrial facilities, data centers, 

campuses) are following suit with preventive monitoring, but the commercial office segment currently 

leads in smart building analytics adoption  . 

 

Overall, while the exact number of buildings using PIDS is hard to pin down, the trend is clear: a rapidly 

growing share of the world’s commercial building stock is instrumented with sensors and predictive 

analytics. As of 2024, tens of millions of buildings have some level of “smart” infrastructure, and that figure 

is climbing fast. Leading real estate firms are rolling out these technologies portfolio-wide, and many new 

large commercial developments come with digital twin or IoT monitoring capabilities by default.  

 

Cost Structure of PIDS Implementation 

Implementing a predictive degradation monitoring system in a commercial building involves several cost 

components: hardware (sensors/devices), software (analytics platforms, cloud services), installation/ 

integration labor, and ongoing maintenance or subscription fees. Costs can vary widely based on building 

size and system complexity, but some benchmarks are available: 

 

• Hardware Sensors: Simple IoT sensors (e.g. temperature, humidity) can cost on the order of ~$100 

each, whereas more advanced sensors (vibration, structural strain gauges, high-precision monitors) 

can cost several hundred to $1,000+ per sensor . For instance, a basic temperature sensor 

might be ~$100, while an industrial-grade vibration sensor for critical equipment can be around 

$1,000  . A typical commercial building may deploy dozens to hundreds of sensors (covering HVAC 

equipment, chillers, electrical panels, structural points, etc.). 

 

• Software and Analytics: PIDS rely on software platforms to collect data and predict failures. These 

often use a subscription or licensing model. A computerized maintenance management system 

(CMMS) with predictive features might cost around $400 per user per year for licensing . 

Additionally, dedicated analytics or AI services (for crunching sensor data) might add a few hundred 

dollars per month or per asset in fees   . Increasingly, vendors bundle software as a service; for 

https://storm4.com/resources/industry-insights/the-rise-of-smart-buildings/#%3A~%3Atext%3DAccording%20to%20Jupiter%20Research%2C%20the%2Clive%20amidst%20a%20turbulent%202022
https://storm4.com/resources/industry-insights/the-rise-of-smart-buildings/#%3A~%3Atext%3DAccording%20to%20Jupiter%20Research%2C%20the%2Clive%20amidst%20a%20turbulent%202022
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3D%3E%20By%202025%2C%20over%2075%2Cfrom%202023%20to%202032
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3D%3E%20By%202025%2C%20over%2075%2Cfrom%202023%20to%202032
https://memoori.com/3-25-bn-connected-devices-commercial-buildings-2028/#%3A~%3Atext%3DMemoori%20estimates%20that%20the%20number%2C25%20billion%20devices%20by%202028
https://memoori.com/3-25-bn-connected-devices-commercial-buildings-2028/#%3A~%3Atext%3DMemoori%20estimates%20that%20the%20number%2C25%20billion%20devices%20by%202028
https://memoori.com/3-25-bn-connected-devices-commercial-buildings-2028/#%3A~%3Atext%3DMemoori%20estimates%20that%20the%20number%2C25%20billion%20devices%20by%202028
https://memoori.com/3-25-bn-connected-devices-commercial-buildings-2028/#%3A~%3Atext%3DMemoori%20estimates%20that%20the%20number%2C25%20billion%20devices%20by%202028
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3Dis%20projected%20to%20be%20the%2Cachieve%20energy%20certifications%20and%20compliance
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3Dis%20projected%20to%20be%20the%2Cachieve%20energy%20certifications%20and%20compliance
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3Dis%20projected%20to%20be%20the%2Cachieve%20energy%20certifications%20and%20compliance
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3Dis%20projected%20to%20be%20the%2Cachieve%20energy%20certifications%20and%20compliance
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3D%2Cin%20the%20Building%20Analytics%20market
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3D%2Cin%20the%20Building%20Analytics%20market
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cyour%20sensors%2C%20this%20can%20start
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cyour%20sensors%2C%20this%20can%20start
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cyour%20sensors%2C%20this%20can%20start
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cyour%20sensors%2C%20this%20can%20start
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cto%20install%20them%20for%20you
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cto%20install%20them%20for%20you
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cto%20install%20them%20for%20you
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cto%20install%20them%20for%20you
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example, a digital platform to monitor all building systems might be priced per building or per 

square foot annually. 

 

• Installation and Integration: Upfront labor to install sensors, connect them to networks, and 

integrate with existing Building Management Systems (BMS) can range widely. Outfitting a large 

commercial building with a full suite of IoT sensors may cost from “low thousands up to tens of 

thousands” of dollars in installation expenses , depending on the number of devices and 

complexity. Retrofits of older buildings (adding sensors to legacy equipment) tend to be more costly 

than inclusion during new construction. Integration with legacy control systems or calibrating AI 

models may also incur one-time setup costs. 

 

• Ongoing Maintenance & Support: After deployment, building owners must maintain the system. 

This includes periodic sensor calibration or replacement, software updates, and possibly employing 

skilled analysts or service contracts to interpret the data. Some larger organizations hire or train a 

maintenance engineer (salary ~$80k+) to oversee predictive maintenance programs , 

though smaller firms often rely on the solution provider for support. Many PIDS vendors offer 

service contracts for remote monitoring and analytics support, typically a monthly fee or an annual 

service agreement (often a few percent of the initial system cost per year). 

 

A useful rule-of-thumb is to express costs per building size. Industry sources estimate a comprehensive 

smart building solution (covering sensors, networking, and software) runs about $2.50 to $7.00 per square 

foot in upfront investment  . For example, outfitting a 100,000 sq ft office building could cost on the 

order of $250k–$700k initially for a full PIDS/BMS integration. Simpler setups (fewer systems monitored) 

can be on the lower end, whereas highly sophisticated digital twin implementations approach the higher 

end. Traditional building automation systems alone were quoted at ~$2.50–$7.50 per m² (i.e. ~$0.25–$0.70 

per sq ft) for hardware and controls  – adding advanced analytics and AI-driven predictive software 

increases that cost but also the value delivered. 

 

Operating costs include software subscriptions and connectivity (cloud fees, cellular networks for IoT), 

which might be structured as an annual license or service fee per building. However, these costs are 

typically justified by the savings. PIDS can yield substantial ROI through avoided failures, energy 

optimization, and reduced manual inspections. On average, smart building technologies can save 

around 10–20% in energy costs and about 15% in maintenance costs annually for a typical commercial 

building . For instance, building owners have reported ~15% lower reactive maintenance expenses 

after implementing IoT-based monitoring  . Additionally, preventing one major equipment failure (like 

a chiller or transformer outage) can save tens of thousands of dollars in repair and downtime costs, often 

paying back the system quickly. There are also soft benefits: improved comfort, fewer complaints, and even 

higher property value (smart buildings can see up to 20% value uplift) thanks to their efficiencies and 

data capabilities  . 

 
In summary, the cost to implement PIDS in a commercial building can range from a few dollars to several 

dollars per square foot in capital expense, plus ongoing software/service fees. While upfront costs are non- 

trivial, the financial case is strong – most building owners see payback within a few years through energy 

savings and avoided emergency repairs  . Falling sensor prices and more competition in smart building 

software are also gradually lowering the barrier to entry. 

https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cengineer%20from%20Glassdoor%20is%20around
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3D%2Cengineer%20from%20Glassdoor%20is%20around
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3Dequipment%2C%20this%20can%20start%20from%2Cfailure%20modes%20of%20your%20equipment
https://coastapp.com/blog/predictive-maintenance/#%3A~%3Atext%3Dequipment%2C%20this%20can%20start%20from%2Cfailure%20modes%20of%20your%20equipment
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DWhat%20About%20Cost%3F
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DWhat%20About%20Cost%3F
https://info.midatlanticcontrols.com/blog/how-much-does-a-building-automation-system-cost#%3A~%3Atext%3DCost%20of%20Building%20Management%20Systems
https://info.midatlanticcontrols.com/blog/how-much-does-a-building-automation-system-cost#%3A~%3Atext%3DCost%20of%20Building%20Management%20Systems
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DIn%20most%20cases%2C%20savings%20will%2Ca%20return%20on%20your%20investment
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DIn%20most%20cases%2C%20savings%20will%2Ca%20return%20on%20your%20investment
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3Dcoffee%20maker%2C%20to%20ensure%20everything%2Cis%20fully%20stocked%20for%20use
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3Dcoffee%20maker%2C%20to%20ensure%20everything%2Cis%20fully%20stocked%20for%20use
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3Dcoffee%20maker%2C%20to%20ensure%20everything%2Cis%20fully%20stocked%20for%20use
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3Dcoffee%20maker%2C%20to%20ensure%20everything%2Cis%20fully%20stocked%20for%20use
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3DSmart%20security%20not%20only%20helps%2Ctime
https://www.northco.com/blog/smart-buildings-the-future-of-commercial-real-estate#%3A~%3Atext%3DSmart%20security%20not%20only%20helps%2Ctime
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DIn%20most%20cases%2C%20savings%20will%2Ca%20return%20on%20your%20investment
https://www.getlivewire.com/smart-building-services-cost/#%3A~%3Atext%3DIn%20most%20cases%2C%20savings%20will%2Ca%20return%20on%20your%20investment
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Leading Companies and Solution Providers 

The PIDS ecosystem for commercial buildings includes a mix of industrial technology giants and 

specialized startups. Major global companies have developed integrated hardware-software offerings for 

smart buildings, often as extensions of building automation or asset management products. At the same 

time, numerous niche players and regional firms offer targeted solutions. Below is an overview of some 

leading companies and their core PIDS-related offerings: 

 

• Honeywell International (US): A long-time building controls leader, Honeywell offers the Honeywell 

Forge platform for buildings, which includes Predictive Maintenance analytics for HVAC, elevators, 

and other systems. Its IoT sensors and cloud-based dashboards provide real-time equipment 

performance data and alert facility managers to issues before failures occur  . Honeywell’s 

solutions focus on reducing operational costs and downtime in large portfolios (e.g. they highlight 

that Forge’s predictive analytics become the “new foundation for maintenance service contracts” by 

shifting to condition-based service  ). Honeywell also provides building-wide automation systems 

that integrate comfort, security, and energy management with predictive insights. 

 

• Johnson Controls (US/Ireland): Johnson Controls ( JCI) provides the OpenBlue suite of smart building 

technologies. OpenBlue is an AI-powered platform spanning building automation, security, and 

sustainability; it includes predictive and diagnostic services to assess equipment condition and 

anticipate service needs . JCI’s flagship BMS (Metasys) and its newer OpenBlue Bridge connect 

building systems to the cloud for analytics. For example, JCI offers predictive maintenance service 

contracts where their system monitors HVAC performance and schedules maintenance proactively. 

They emphasize outcomes like improved uptime and energy efficiency via data-driven 

recommendations  . 

 

• Siemens AG (Germany): Siemens Smart Infrastructure division delivers building automation 

(Desigo, Apogee systems) and IoT analytics. Siemens has introduced cloud-based building digital 

twin and analytics platforms (such as Siemens Navigator and MindSphere) that use AI to perform 

predictive maintenance on critical building assets. They also acquired IoT sensor firms (e.g.  

Enlighted) to bolster their smart building offerings. Siemens is a dominant player in Europe for 

smart building tech and is often at the forefront of integrating sensors into structural and 

mechanical systems for real-time monitoring. 

 

• Schneider Electric (France): Schneider’s EcoStruxure Building platform combines building 

management with analytics and predictive maintenance services. Their Building Advisor service, 

for instance, continuously analyzes HVAC and electrical system data to detect faults or degradation. 

Schneider provides IoT sensors and controllers, and its cloud analytics flag anomalies (like an air 

handler trending toward failure) so that maintenance can be scheduled. They target energy- 

intensive commercial facilities, offering both software and advisory services to improve reliability 

and efficiency. 

 

• IBM Corporation (US): IBM is known for its enterprise asset management software Maximo, which is 

widely used in facilities management. Maximo and IBM’s Watson IoT platform enable AI-driven 

predictive maintenance for building equipment. IBM integrates data from sensors and 

maintenance records to predict asset failures and optimize facility operations. IBM also partners with 

real estate firms to implement digital twins and AI analytics in large campuses. While IBM’s solutions 

https://buildings.honeywell.com/us/en/solutions/buildings/honeywell-forge-performance-plus-for-buildings-predictive-maintenance#%3A~%3Atext%3DGuided%20Performance%20Insights
https://buildings.honeywell.com/us/en/solutions/buildings/honeywell-forge-performance-plus-for-buildings-predictive-maintenance#%3A~%3Atext%3DGuided%20Performance%20Insights
https://buildings.honeywell.com/us/en/solutions/buildings/honeywell-forge-performance-plus-for-buildings-predictive-maintenance#%3A~%3Atext%3DGuided%20Performance%20Insights
https://buildings.honeywell.com/us/en/solutions/buildings/honeywell-forge-performance-plus-for-buildings-predictive-maintenance#%3A~%3Atext%3DGuided%20Performance%20Insights
https://www.johnsoncontrols.com/openblue/services#%3A~%3Atext%3DOpenBlue%20Services%20%2CA%20proactive%20approach%20helps
https://www.johnsoncontrols.com/openblue/services#%3A~%3Atext%3DOpenBlue%20Services%20%2CA%20proactive%20approach%20helps
https://www.johnsoncontrols.com/services-and-support/operations-maintenance-and-repair-services/predictive-and-diagnostic-services#%3A~%3Atext%3DPredictive%20and%20Diagnostic%20Services%20%2Cdriven%20recommendations%20to%20improve%20performance
https://www.johnsoncontrols.com/services-and-support/operations-maintenance-and-repair-services/predictive-and-diagnostic-services#%3A~%3Atext%3DPredictive%20and%20Diagnostic%20Services%20%2Cdriven%20recommendations%20to%20improve%20performance
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are cross-industry, they have modules tailored to buildings (e.g. monitoring chillers, boilers, and 

even structural health using IoT). 

 

• General Electric (US): GE Digital’s IoT/analytics platform (Predix) and its sensors are used for 

industrial assets and have applications in large buildings and data centers. GE offers predictive 

monitoring for critical building infrastructure like backup generators, turbines (in facilities that have 

power generation), and other heavy equipment. GE’s strength is in industrial-grade analytics and it 

often partners on projects for airports, hospitals, and other infrastructure-heavy buildings to predict 

and prevent downtime of mission-critical systems. 

 

• Johnson Controls, Honeywell, Siemens, Schneider, IBM, and GE are generally considered the 

global leaders driving adoption of PIDS in commercial facilities . These firms leverage their 

extensive install base of building control systems and layer on AI analytics. Notably, industry 

research highlights that tech giants like IBM, ABB, and Siemens dominate the predictive 

maintenance landscape across industries, while many agile startups contribute niche innovations 

. In building-specific analytics, companies like Honeywell and JCI (not to mention ABB’s own 

building automation unit) similarly hold significant market share. 

 

• Specialized Players: In addition to the conglomerates, there are specialized solution providers 

focusing on building analytics: 

 

• ICONICS (US, part of Mitsubishi Electric) – Offers advanced visualization and fault detection 

software for buildings, integrating with IoT sensors to provide alerts and dashboards for facility 

managers . 

• CopperTree Analytics (Canada) – Provides analytics and automated diagnostics for commercial 

building systems . Their platform connects to HVAC and electrical systems and uses algorithms to 

identify inefficiencies or impending issues (essentially an FDD – fault detection & diagnostics – 

system). 

• Delta Electronics (Taiwan) – Active in APAC, providing building automation hardware and IoT solutions, 

including energy management and predictive monitoring (Delta’s solutions are common in green 

buildings and they often emphasize integration of sensors with power systems) . 

• Crestron Electronics (US) – Known for automation and controls (AV, lighting) in commercial buildings, 

Crestron has been adding smart building analytics features. While traditionally focused on occupant 

comfort and controls, they now integrate sensors that can support maintenance alerts (e.g. 

occupancy sensors that also monitor environmental conditions). 

• AI Startups: A number of startups are pushing innovation in predictive maintenance relevant to 

buildings. For example, Nanoprecise (Canada) develops IoT vibration sensors with AI algorithms to 

monitor rotating machinery  – these can be used on pumps or chillers in buildings. Other 

startups provide specialized analytics (e.g., using camera-based AI to detect anomalies in elevators 

or using acoustic monitoring for pumps). These newcomers often partner with or get acquired by 

larger firms to enhance the bigger players’ offerings. 

 

• Regional and Other Notable Providers: In regional markets, local firms also play a role. In Asia- 

Pacific, companies like Huawei (China) and Hitachi ( Japan) have smart building solution portfolios 

(Huawei provides IoT infrastructure and cloud AI for smart campuses, while Hitachi offers building 

systems with predictive analytics, especially in elevators and power systems)  . PTC (US) is also 
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highlighted in APAC contexts for its ThingWorx industrial IoT platform used in buildings  . In the 

Middle East, many large facility management providers (e.g. Emrill in UAE, which partners with tech 

firms) are deploying IoT-based predictive solutions as part of their services. Also, building 

automation firms like ABB (Switzerland) and Bosch (Germany) are active globally; ABB offers HVAC 

and electrical monitoring systems with predictive algorithms, and Bosch provides sensors and cloud 

analytics (including for fire safety and energy which dovetail into predictive maintenance). 

 

Overall, the competitive landscape is a mix of established building tech giants and innovative 

specialists. A recent market analysis noted that while the big players lead the market, “successful 

standalone solution vendors specialize in an industry or asset”, indicating many vendors carve out 

niches (for instance, focusing on predictive monitoring just for elevators, or just for data center cooling 

systems)  . As PIDS adoption grows, we also see partnerships – e.g., real estate management firms 

teaming up with AI companies – to deliver integrated solutions. This landscape is dynamic, with frequent 

new product launches (like AI enhancements to Johnson Controls’ OpenBlue   ) and some consolidation as 

large companies acquire startups to broaden their offerings. 

 

Geographic Trends in Adoption and Demand 

North America and Europe currently lead in the deployment of predictive monitoring systems in 

commercial buildings, but all regions are seeing growth. North America in particular is experiencing a high 

adoption rate driven by digital transformation initiatives in building operations. Market analysts forecast 

North America to register one of the highest growth rates in building analytics adoption through 2030, 

spurred by demand for energy-efficient, IoT-enabled systems  . Many U.S. and Canadian office buildings 

already use IoT-based maintenance (especially in major cities and tech-forward companies), and the trend is 

extending to smaller markets as the value is proven. 

 

Europe is also a mature market for PIDS, bolstered by stringent regulations on energy efficiency and safety 

in buildings. Stricter emissions and safety regulations in the EU are directly driving adoption of AI- 

powered maintenance and monitoring solutions . For example, EU directives on building energy 

performance are encouraging the use of analytics to continuously commission HVAC systems and keep 

them running optimally. European property owners are investing in smart building tech not only for cost 

savings but to ensure compliance and sustainability (e.g. to achieve green building certifications that often 

require proactive maintenance plans). As a result, Europe closely follows North America in adoption, and in 

some aspects (like integrated building management across large portfolios) it may even lead.  

 

Middle East: The Middle East, particularly the Gulf region, is rapidly embracing smart building technologies 

as part of ambitious development projects. Many new constructions in the UAE, Saudi Arabia, Qatar, etc., are 

designed as “smart” from the ground up, including extensive sensor networks for monitoring infrastructure. 

This region’s adoption is often driven by mega-projects and the need for reliability in extreme climates. 

Industry reports note that Middle Eastern facility operators are overlaying IoT and analytics on traditional 

maintenance to enable predictive dashboards, even in sectors like oil & gas and industrial processing   . 

Within commercial real estate, mall and high-rise office developers in Dubai, Abu Dhabi, and Riyadh are 

integrating intelligent BMS and predictive maintenance to manage 24/7 operations (e.g. Dubai’s 

massive malls use sensors to adjust lighting/HVAC and predict equipment issues amid heavy usage   ). 

The region’s focus on iconic smart cities (such as Saudi Arabia’s NEOM) is accelerating demand for PIDS. We 

see hospitals and hotels in the Middle East adopting AI-driven predictive maintenance for critical 

systems (like hospital backup power and hotel HVAC) to improve safety and service quality   . Overall, 

https://www.alliedmarketresearch.com/asia-pacific-smart-building-market-A14204#%3A~%3Atext%3DCompetitive%20analysis%20and%20profiles%20of%2Cand%20Intel%20Corporation
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https://www.johnsoncontrols.com/media-center/news/press-releases/2024/11/12/johnson-controls-expands-ai-features-in-openblue#%3A~%3Atext%3DJohnson%20Controls%20expands%20AI%20features%2Calready%20seeing%20when%20utilizing
https://icrowdnewswire.com/2024/08/21/building-analytics-market-size-worth-22-4-billion-by-2030-industryarc-2/#%3A~%3Atext%3DNorth%20America%20to%20Register%20Highest%2CGrowth
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https://www.maintworld.com/News/AI-Based-Predictive-Maintenance-Set-to-Hit-1.69-Billion-by-2030-Why-cloud-edge-and-smart-data-are-reshaping-industrial-upkeep-globally#%3A~%3Atext%3DAccording%20to%20the%20report%2C%20the%2Coriented%20practices%2C%E2%80%9D%20the%20report%20notes
https://www.maintworld.com/News/AI-Based-Predictive-Maintenance-Set-to-Hit-1.69-Billion-by-2030-Why-cloud-edge-and-smart-data-are-reshaping-industrial-upkeep-globally#%3A~%3Atext%3DAccording%20to%20the%20report%2C%20the%2Coriented%20practices%2C%E2%80%9D%20the%20report%20notes
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https://www.mordorintelligence.com/industry-reports/middle-east-facility-management-market#%3A~%3Atext%3DBy%20End%2CLeads%20Diversification
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while the Middle East started from a smaller installed base, it is among the fastest-growing markets for 

smart building tech, aided by substantial government and private investment. 

 

Asia-Pacific (APAC): APAC is set to be the fastest-growing region in coming years for PIDS in buildings. 

Rapid urbanization and construction of new commercial buildings in China, India, Southeast Asia, and 

Australia provide a prime opportunity to embed IoT and digital twin solutions from the outset. According to 

industry analysis, Asia-Pacific (especially China, India, South Korea) is seeing a surge in adoption thanks 

to industrialization and strong government support for smart infrastructure  . For instance, China has 

national initiatives for “smart cities” which include smart building requirements, and many large Chinese 

tech parks and commercial towers now feature state-of-the-art sensor networks. High IoT adoption rates 

make APAC ideal for implementing AI-based solutions, and indeed many new shopping malls, airports, and 

office campuses in APAC come equipped with thousands of sensors from day one . Within APAC, 

Australia currently was noted as a leader in smart building market share (as of 2022) due to supportive 

regulations and early projects, whereas countries like Vietnam are expected to have the highest growth 

rates going forward as they implement new smart buildings rapidly  . Key providers in APAC include 

global firms and regional tech companies (e.g., Hitachi and Huawei are prominent in supplying IoT 

building solutions in Asia  ). Overall, APAC’s share of the PIDS market is growing quickly and is expected 

to catch up to North America/Europe in the next decade if current trends continue. 

 

Other Regions: Latin America and Africa are also adopting PIDS, though at a slower pace. In Latin America, 

countries like Brazil and Mexico have pockets of smart building growth (especially in corporate and high- 

end commercial real estate), but overall penetration is lower due to budget constraints and older building 

stock. Africa is in nascent stages, with South Africa and a few Gulf of Guinea states investing in smart 

commercial buildings. However, as IoT costs drop, we anticipate emerging markets will also retrofit 

buildings with predictive monitoring for critical infrastructure (particularly where power reliability is an 

issue, predictive systems for generators and UPS systems are gaining interest). 

 

In summary, North America and Europe currently have the highest adoption of commercial PIDS, 

while Asia-Pacific and the Middle East show the fastest growth. A 2025 market report observes: “The 

Americas lead in AI adoption… Europe, the Middle East, and Africa are following closely, with regulations driving 

uptake, and Asia-Pacific is experiencing rapid growth due to industrialization and support”  . This reflects a 

global convergence toward smarter, more resilient buildings. All regions are recognizing the value of 

predictive maintenance – whether it’s cutting operating costs in the West, meeting sustainability goals in 

Europe, or ensuring reliability in the Middle East’s and APAC’s new developments. Geographically, we can 

expect a continued expansion of PIDS in commercial buildings worldwide, with regional leaders sharing 

best practices and vendors expanding globally to meet the rising demand. 

 

Sources: The analysis above incorporates data and insights from recent industry research and market 

reports, including Frost & Sullivan’s projections for building maintenance solutions , IoT Analytics and 

IndustryARC market size reports , adoption statistics from Memoori and Jupiter Research on smart 

buildings , cost benchmarks from smart building case studies 14  10 , and examples of company 

offerings and regional trends from credible news and press releases 19  37 . Each cited source is indicated 

inline to allow further reference. The data reflects the most recent available (2023–2025) on this fast- 

evolving sector. 
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