
Redefining ROI: Incorporating 
Incorporating Human 
Performance Into Lighting 

Valuation Models

A framework for building operators and facility managers to capture the 

full economic value of lighting investments



A Personal Mission: From Orbit to Illumination

Witnessing Earthlight

From the Inspiration4 mission, I experienced the breathtaking 

"Earthlight"ïthe sun's reflective glow from our planet.

A Mission Ignited

This profound view ignited my commitment to bring optimal 

lighting solutions down to Earth, enhancing human performance 

and well-being.

Foundation in Efficiency

My energy retrofit and utility savings background prepared me 

for understanding the tangible benefits of well-designed 

environments.

Leveraging Space Insights

Now, I leverage insights from my orbital experience to solve 

Earth's pressing challenges, especially how we illuminate our 

world.



The Missing Variable in Your ROI Calculation

What We Measure Today

Å Installation costs

Å Energy consumption (kWh)

Å Utility incentives

Å Payback period

Å Maintenance cycles

What We're Missing

Å Occupant alertness and focus

Å Sleep quality and recovery

Å Error rates and safety

Å Absenteeism reduction

Å Long-term health outcomes

Traditional lighting ROI focuses exclusively on facility costs while ignoring the building's most valuable asset: its people.



The people inside 
inside your building 
building represent 
represent 90% of 
operational costs



The Conventional ROI Framework

01

Calculate Capital Cost

Upfront investment in fixtures, controls, and installation labor

02

Estimate Energy Savings

Annual kWh reduction multiplied by utility rates

03

Add Incentives

Utility rebates and tax deductions

04

Compute Payback

Years required to recover initial investment

This model treats lighting as a pure energy decision, overlooking its profound impact on human biology and performance.



The Hidden Cost of Poor 
Lighting

Circadian Disruption

Misaligned lighting 

suppresses melatonin, 

degrading sleep quality and 

next-day cognitive function

Reduced Alertness

Inadequate daytime light 

exposure decreases focus, 

reaction time, and decision-

making capability

Increased Errors

Poor visual conditions and fatigue contribute to mistakes, safety 

incidents, and quality issues



How Lighting Influences Human Performance

The Biological Connection

Light is the primary zeitgeberïexternal cueïfor the human 

circadian system. Specialized photoreceptors in the eye 

respond to light intensity, spectrum, and timing, regulating:

Å Alertness and cognitive performance

Å Hormone production (melatonin, cortisol)

Å Sleep-wake cycles

Å Metabolic function

When lighting aligns with biological needs, measurable 

performance improvements follow.



Quantifying the Human Performance Factor

2-8%
Productivity Gain

From optimized lighting in office 

environments (multiple peer-reviewed 

studies)

15-20%
Error Reduction

In precision tasks with improved visual 

conditions and alertness

$2,000
Annual Cost per Employee

Conservative estimate of lost 

productivity from poor lighting

Even a 2% productivity improvement in a 100-person facility represents approximately $200,000 in annual valueïfar 

exceeding typical energy savings.



The Expanded ROI Model

In a typical commercial building, personnel costs dwarf facility operating expenses. A lighting strategy that improves human performance by even 1% delivers ROI that energy savings alone 

cannot match.



Introducing the Human-Centric ROI Framework

Traditional Metrics

Energy savings, installation costs, incentives, maintenance

Human Performance Metrics

Productivity gains, error reduction, absenteeism, health outcomes

Comprehensive Valuation

Total economic impact measured across facility and occupant performance



Case Study: Office Headquarters Retrofit

Project Parameters

Å 250 office employees

Å Average salary: $85,000

Å Circadian-aligned LED system

Å Tunable white (2700Kî6500K)

Å Daylight integration controls

Additional Capital Cost

$125,000 over standard LED retrofit

Annual Returns

Å Energy savings: $18,000

Å Productivity gain (3%): $637,500

Å Reduced absenteeism: $42,000

Payback Period

2.1 months when human factors are included vs. 6.9 years for energy alone



A 3% productivity 

improvement pays for 

advanced lighting in weeks, 

not years



Evidence Base: Research Highlights

Harvard School of Public 

Health (2017)

Workers in optimized daylight and 

views scored 26% higher on 

cognitive function tests and 

reported 51% fewer headaches

Lighting Research Center 

(2019)

Circadian-effective lighting 

reduced depression scores by 

63% and improved sleep quality 

in office workers

Journal of Clinical Sleep 

Medicine (2021)

Daylight-mimicking office lighting 

advanced circadian phase by 47 

minutes, improving alertness and 

next-day performance



Design Principles for Human-Centric 
Lighting

Circadian Stimulus

Deliver high melanopic illuminance (bright, cool light) during morning and midday 

hours to support alertness

Evening Transition

Gradually reduce intensity and shift to warmer color temperatures in late afternoon 

to prepare for restorative sleep

Visual Comfort

Maintain appropriate illuminance levels and minimize glare for task performance 

and visual health

Individual Control

Provide occupant adjustment within healthy parameters to balance biological needs 

with personal preferences



Implementation Roadmap

1

Phase 1: Baseline Assessment

Audit existing conditions, occupant 

surveys, establish performance metrics

2

Phase 2: Design Strategy

Specify circadian-aligned systems, 

integrate with daylighting, program controls

3

Phase 3: Installation

Deploy fixtures and sensors, commission 

control sequences, train operators

4

Phase 4: Performance Monitoring

Track energy, productivity, health 

outcomes, refine programming



Overcoming Implementation Barriers

Common Objections

Å "Initial costs are too high"

Å "Productivity is hard to measure"

Å "Our employees won't notice"

Å "Controls add complexity"

Å "Payback takes too long"

Evidence-Based Responses

Å Human performance ROI is 20î40ī energy savings

Å Use proxy metrics: absenteeism, errors, surveys

Å Post-occupancy studies show high satisfaction

Å Modern systems are intuitive and automated

Å Payback in months when fully valued

The real risk is not upgrading: competitors investing in human-centric design will attract and retain top talent while 

your facility falls behind.



Beyond Offices: Expanding Applications

Healthcare Facilities

Reduce medical errors, support shift-

worker health, accelerate patient 

recovery

Manufacturing & Warehousing

Warehousing

Improve safety, reduce accidents, 

enhance quality control in precision 

tasks

Educational Settings

Boost student focus, test performance, 

and attendance rates



Financial Modeling Template

01

Baseline Occupancy Costs

Calculate total annual personnel costs (salary + benefits)

02

Estimate Performance Gain

Apply conservative 2î3% productivity improvement from research

03

Add Traditional Savings

Include energy, maintenance, and incentive calculations

04

Compare Total Returns

Divide by incremental capital cost for true payback period



The Competitive Advantage

Talent Attraction

Top performers seek workplaces that 

prioritize well-being and productivity

Performance Edge

Even small improvements compound 

across hundreds of employees and 

thousands of hours

Sustainability Leadership

Align energy efficiency with human 

health for comprehensive ESG 

credentials



Key Takeaways

Expand Your ROI Definition

Include human performance metrics alongside energy 

and maintenance costs for a complete financial picture

Leverage Biological Science

Circadian-aligned lighting delivers measurable returns 

through improved alertness, sleep quality, and cognitive 

function

Start with Pilot Projects

Test human-centric lighting in one zone, measure 

outcomes, then scale successful strategies building-

wide

Communicate Total Value

Present comprehensive ROI models to leadership that 

demonstrate how lighting investments unlock human 

potential


