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The ROI of Continuous Environmental Monitoring
A business case for multi-site commercial facility managers

Continuous sensing of temperature, humidity, CO2, particulate, VOCs and odour pays back in two ways: ongoing operational savings
from equipment and energy that runs the way it was designed to, and the avoidance of high-cost damage, downtime and compliance
events. Across a multi-property portfolio, the operational savings are the predictable lever — and the avoided event is the larger one.

1. Operational Savings

Lever Typical Result Basis

Monitoring-based commissioning (energy) 9% median LBNL, 1,482 buildings (2020): median whole-building
savings from monitoring-based existing-building
commissioning; median payback 1.7 years.

Condition-based vs. preventive maintenance 8–12% US DOE / PNNL O&M Best Practices Guide: cost savings
of a functioning predictive program over preventive
maintenance alone.

Condition-based vs. reactive maintenance 30–40% US DOE / PNNL: savings opportunity where a facility
currently relies on run-to-failure.

Tighter indoor temperature control US$3.4B / yr LBNL: US-wide annual benefit — 0.2% work-performance
gain across 40M workers and 12% less winter discomfort,
against under US$0.4B of cost.

CO2-driven ventilation optimisation US$9–14B / yr LBNL: US-wide annual benefit — 0.6–1% work-
performance gain, 10–19% fewer sick-building symptoms,
7–10M avoided absence days.

Plus: ENERGY STAR certified buildings use 35% less energy than typical buildings nationwide. Continuous measurement is the precondition
for opening that gap — and for holding it once the commissioning contractor leaves.

2. Cost of a Single Environmental Failure

Scenario Cost CAD Source

Commercial mould remediation C$3.46–C$34.60 / sq ft OSHA.com (US$2.50–US$25)

— applied to a 1,500 sq ft affected area C$5,190–C$51,900 calculated

Major outage affecting a conditioned equipment / IT room 57% cost >C$138,000 Uptime Institute, Annual Outage Analysis
2026 (US$100,000) — 1 in 5 exceed
C$1.38M

Average US food recall ~C$13,800,000 Grocery Manufacturers Association / Food
Marketing Institute

Dampness and mould, US annual cost US$1,000,000,000 LBNL — includes 1.5M lost office workdays
(US$0.5B) per year

Biopharma temperature-controlled logistics failures US$35B / yr IQVIA Institute for Human Data Science
(2019), industry-wide

Planning figure for a single multi-tenant environmental occurrence: C$20,000 – C$200,000 — skewing higher where equipment rooms,
regulated stock or multiple tenants are affected.

3. Why This Matters

Damage is a function of time-to-detect. A humidity excursion, a failed condenser or a stalled air handler costs almost nothing in the
first hour and tens of thousands by the next morning. Monthly logs and manual rounds cannot close that window; continuous sensing
with alerting can.



CO2 is a productivity line item. Cognitive-function scores were 101% higher at 600 ppm CO2 than at 950 ppm — with the widest

gaps in information usage (+299%) and strategy (+288%). (Allen et al., Environmental Health Perspectives, 2015)

Air quality complaints are expensive to argue and cheap to measure. Sick-building and mould disputes have produced eight-
figure outcomes; a timestamped sensor record is the least expensive evidence a facility manager can hold.

Recordkeeping obligations are deferred, not cancelled. FDA's Food Traceability Rule (FSMA 204) compliance has been
proposed to move from January 20, 2026 to July 20, 2028. Automated environmental logging removes both the labour and the gaps
before the date arrives.

One deployment, two business cases. The sensors that fund themselves on utility and maintenance savings carry the insurance,
liability and compliance upside at no incremental cost.

4. Modelled ROI — 6 buildings, 250,000 sq ft

Line item Annual value Basis

Energy savings at 6% of utility spend C$30,300 250,000 sq ft × C$2.02/sq ft (EIA CBECS 2018 at
C$1.3840/US$) = C$505,000 spend. Modelled below
LBNL's 9% median.

Maintenance savings at 10% C$25,000 C$250,000 mechanical R&M budget (assumed
C$1.00/sq ft); DOE/PNNL range 8–12%.

Avoided moisture / mould event, annualised C$6,000 One 1,500 sq ft event every 4 years at C$16/sq ft.

Avoided thermal event in an equipment room, annualised C$28,000 One C$140,000 event every 5 years (Uptime Institute
severity band).

IAQ, productivity and tenant-retention value not counted Excluded to keep the case conservative — see LBNL
and COGfx figures above.

Total modelled annual benefit C$89,300

Deployment across 6 sites (one-time) (C$42,000) Sensors, gateways, survey, installation and
commissioning.

Monitoring, hosting and support (C$33,000 / yr) Managed service across all 6 sites.

Payback 10 months  •  Year-1 net +C$14,300  •  3-year net +C$126,900  •  3-year ROI 90%

Sensitivity: strip out both avoided-event lines and count only energy and maintenance savings — payback moves to 16 months and the three-
year position remains positive at +C$24,900.

Bottom line: Energy and maintenance savings alone repay continuous environmental monitoring inside a year and a half. One
avoided moisture or thermal event — the thing you cannot schedule — repays it several times over.

Sources

Operational savings: Lawrence Berkeley National Laboratory, Building Commissioning Costs and Savings Across Three Decades and 1,500 North American Buildings
(2020) — bies.lbl.gov/publications/building-commissioning-costs-and. US DOE / Pacific Northwest National Laboratory, O&M Best Practices Guide: Maintenance
Approaches — pnnl.gov/projects/om-best-practices/maintenance-approaches. LBNL Indoor Air Quality Scientific Findings Resource Bank, National-Level Opportunities —
iaqscience.lbl.gov/national-level-opportunities. US EPA ENERGY STAR, Facts and Stats — energystar.gov/buildings/about-us/facts-and-stats. US EIA, 2018 Commercial
Buildings Energy Consumption Survey — Key Energy Stats — eia.gov/consumption/commercial/data/2018.

Failure costs: OSHA.com, Analyzing the True Cost of Mold Remediation. Uptime Institute, Annual Outage Analysis 2026 — uptimeinstitute.com. Grocery Manufacturers
Association / Food Marketing Institute recall study, via Food Safety Magazine. IQVIA Institute for Human Data Science, 2019 Biopharma Cold Chain Logistics Survey, via
Air Cargo News.

Health, cognition and compliance: Allen JG, MacNaughton P, Satish U, et al., "Associations of Cognitive Function Scores with Carbon Dioxide, Ventilation, and Volatile
Organic Compound Exposures in Office Workers," Environmental Health Perspectives (2015), DOI 10.1289/ehp.1510037. US Federal Register, Requirements for
Additional Traceability Records for Certain Foods: Compliance Date Extension (August 7, 2025).

All modelled figures are Canadian dollars. US-sourced per-event costs are converted at C$1.3840 per US$1 (Bank of Canada, 4 September 2026); US-wide aggregate
figures are left in US dollars and labelled as such. Sourced figures are published averages and study results. Portfolio size, utility rates, maintenance budget, event
frequency and programme pricing in Section 4 are stated modelling assumptions for illustrative business-case purposes; actual results vary by building age, systems,
occupancy and utility rates.
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