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DEGW uses shadowing to reveal 40% workstation vacancy 
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California mandates vacancy rather than occupancy controls 

9 

California standards demand the occupancy sensors be set as     
“vacancy sensors” in all daylit spaces – 

 to turn off lights when no presence is detected, while avoiding 
automatically turning lights on when daylight may be perfectly adequate. 
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Adding the Environmental Value of Electric Energy Savings 

12 

National average inclusive cost of electricity per kwh1. 

Electricity $0.103/kwh 

Costs related to national average of ton of pollutant concentrations per kwh2. 

CO2 $0.010/kwh 

SOx $0.012/kwh 

NOx $0.003/kwh 

PM10 $0.001/kwh 

Cost related to the national average gallons of water per kwh3. 

Water $0.004 

1.  Energy Information Agency (EIA), 2003 Commericial Buildings Energy Consumption Survey Characteristics and End-Uses, Oct. 2006 and Sept. 2008, 
Table A1 and Table E1A. 

2.  EPA – Clean Energy Programs eGRID - Emissions & Generation Resource Integrated Database http://www.epa.gov/cleanenergy/egrid/ and Leonardo 
Academy Inc., “Emission Factors and Energy Prices for the Cleaner and GreenerSM Environmental Program”, January 2003.Emission impact value 
data for CO2, SOx, NOx and particulates from various sources (lincluded as an appenix in annual report are used to derive the baseline impact values 

3. Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, National Renewable Energy Laboratory, 
NREL/TP-550-33905, December 2003.and EPA – “Water Facts”, EPA 810-F-99-020, December 1999. 
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Occupancy Sensors 2nd   Bottom Line - Planet  
 

13 

Key References:  
M.Deru and P.Torcellini. (2007) Source Energy and Emission Factors for Energy Use in Buildings, Technical Report NREL/TP-550-38617 June 2007 
EPA Emission impact value data for CO2, SOx, NOx and particulates from various sources are used to derive the baseline impact values 
Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, NREL/TP-550-33905, December 2003 
EPA – “Water Facts”, EPA 810-F-99-020, December 1999. Cost of water supplied to a home 

Carbon trading or corporate sustainability declarations  
increase ROIs from 52% to 68% and shorten payback from 2 years to 18 months 

2 Profit + Planet Benefits of Installing Vacancy Sensors 

  Per sq ft Per employee 

  Environmental benefits from energy savings of:  0.85 kWh 169 kWh 

  Air pollution emissions (SOX, NOX, PM) $0.054 $10 

  CO2 reductions $0.034 $7 

  Water savings  $0.014 $3 

  Annual 2nd bottom line savings $0.102 $21 

  Cumulative ROI  (Economic + Environment) 68% 

  Payback Period 18 months 

  15 year Net Present Value (10% discount rate) $83,697 
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#2 Install Sensors for Daylight Harvesting at the Perimeter 

15 

Investment in new controls for groups 
of lights ensure up to 35% energy 
savings possible even in deeper 
buildings 
 

Install on/off or dimming controls on 
the first and second row of lights on 
each building facade. 
 

Require material and labor costs for 
introducing new controllers to each 
row of perimeter lights that can be 
placed on independent switching. 
. 



Carnegie Mellon University             OOO Platform Meeting      Lighting Triple Bottom Line       Loftness         April 2013 

 
CBECS Data Reveals Daylighting Reduces Energy Use by 22% 

 

16 

(CBECS database of buildings in the Mid-Atlantic) 
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Daylight Sensors 1st   Bottom Line - Profit 

18 

DAYLIGHT SENSORS 
Costs to Install Daylight Sensors 
  Per sq ft Per employee 

First Cost Investment 
(for a 33% baseline building area) $0.45 $90 

Installation + labor cost $0.50 $100 

Initial Investment costs for 100,000 sq ft (33% area) $0.95 $190 

1 Profit Benefits of Installing Daylight Sensors 

                              Per sq ft Per employee 

Annual Energy savings (30%)1 $0.20 $40 

Cumulative ROI  (Economic) 21% 

Payback Period 5 years 

15 year Net Present Value (10% discount rate) $51,493 

Average of : Lee, E. S. and Selkowitz, S. E. (2006): The New York Times Headquarters Day lighting Mockup; Monitored performance of the day 
lighting control system: Energy and Buildings; 38, pp. 914–929. LBNL-56979; Verderber, R., and Rubinstein, R. (1984) Mutual Impacts of Lighting 
Controls and Daylighting Applications.   Energy and Buildings 6:2, pp. 133-140. 

The baseline assumes a 100,000 sf building with 6.8 kWh/sf annual lighting energy use at $0.10/kWh.  
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#3 Lower task ambient light levels and add task lights 

23 

• Existing lighting power densities and light levels in US offices are excessively high given 
both today’s available technologies and work tasks (average connected lighting in 
existing buildings is over 2 watts/sqft).  

• Given the predominance of computer based work, ambient lighting levels can be  
lowered to 200-300 lux by de-lamping or reducing ceiling lighting output levels.  

• High efficiency re-locatable, adjustable arm, 6-8 watt LED task lights for each 
workstation should be purchased for user control – saving over 40% of lighting energy, 
improving light levels for task, and increasing user satisfaction. 

• Under-cabinet lighting should be removed, since it is far more energy intensive than 
today’s task lights and rarely puts the light on the most critical task surfaces. 

 
 

 

 

 

 

 

 

+ 
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CMU surveys reveal less than 20% of the time is spent  
at paper based tasks 

24 

some paper based 
reading and writing 
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Lower Ambient & add Task 1st   Bottom Line - Profit 

The baseline assumes a 100,000 sf building with 6.8 kWh/sf annual lighting energy use at $0.10/kWh.  

27 

+ 
Costs to Reduce Ambient Lighting and Add Task Lights 

  Per sq ft Per employee 

 Cost for reducing ambient light levels $0.16 $32 

 Cost for LED desk lamp $0.82 $164 

 Initial Investment costs for 100,000 sq ft $98,000 

1 Profit Benefits of Reducing Ambient Light and Adding Task  
                              Per sq ft Per employee 

 Energy savings (40%)1 $0.27 $54 

 O & M Savings2 $0.05 $10 

 Annual 1st bottom line savings $0.32 $64 

 Cumulative ROI  (Economic) 32% 

 Payback Period 3 years 

 15 year Net Present Value (10% discount rate) $244,000 

1. Gu Yun (2011), The Impact of Real time Knowledge Based Personal Lighting Control on Energy Consumption, User Satisfaction and Task 
Performance in Offices - Dissertation.  Carnegie Mellon University, Pittsburgh,PA. 

2. Knissel, Jens;(1999) Institut Wohnen und Umwelt, Darmstadt, Germany ( j.knissel@iwu.de) 
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Lower Ambient & add Task 2nd Bottom Line - Planet 

28 

Carbon trading or corporate sustainability declarations  
increase ROIs from 32% to 41% and shorten payback from 3 years to 2. 

  

Key References:  
M.Deru and P.Torcellini. (2007) Source Energy and Emission Factors for Energy Use in Buildings, Technical Report NREL/TP-550-38617 June 2007 
EPA Emission impact value data for CO2, SOx, NOx and particulates from various sources are used to derive the baseline impact values 
Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, NREL/TP-550-33905, December 2003 
EPA – “Water Facts”, EPA 810-F-99-020, December 1999. Cost of water supplied to a home 

2 Profit + Planet Benefits of Reducing Ambient and Adding Task  
  Per sq ft Per employee 

 Environmental benefits from energy savings of:  2.71 kWh 542 kWh 

 Air pollution emissions (SOX, NOX, PM) $0.04 $9 

 CO2 reductions $0.03 $5 

 Water savings  $0.01 $2 

 Annual 2nd bottom line savings $0.08 $16 

 Cumulative ROI  (Economic + Environment) 41% 

 Payback Period 2 years 

 15 year Net Present Value (10% discount rate) $305,860 
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Lower Ambient & add Task 3rd  Bottom Line - People 

The baseline assumes 500 employees with an average salary of $45,000 and 256 workdays per year. 
According to U.S. EPA, per capita direct cost of headaches is $73 per worker per year. Schwartz et al1 
report an annual indirect cost of 2.5 workdays (1% of baseline workdays) due to absence from work and 
reduced work effectiveness attributed to headaches. In a baseline organization, a 11% productivity 
increase in office tasks2  and 19% reduction in headache3 results in cumulative ROI of 142%. 

31 

3 Profit + Planet + People Benefits of Reducing Ambient and Adding Task 

  Per sq ft Per employee 

 Absenteeism reduction (1%)1 $0.03    $6 

 Productivity increase (11%)2 $0.90 $178 

 Health benefits (19%)3 $0.07  $14 

 Annual 3rd bottom line savings $1.00 $198 

 Cumulative ROI 
 (Economic + Environment+ Equity) 142% 

 Payback Period 8 months 

 15 year Net Present Value (10% discount rate) $1,058,550 

1. Schwartz et al (1997) Lost Workdays and Reduced Work Effectiveness Associated with Headache.  Occupational & Environmental  Medicine.  
39(4), pp. 320-327. 

2. Nishihara, N., Nishikawa, M., Haneda, M., and Tanabe, S. (2006)  Productivity with Task and ambient lighting system evaluated by fatigue and task 
performance, Proceedings of Healthy Buildings 2006, Lisbon, Portugal, pp. 249-252. 

3. Cakir, A.E. and Cakir, G. (1998) Light and Health: Influences of Lighting on Health and Well-being of Office and Computer Workers, Ergonomic, 
Berlin. 
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#4 Manage Blinds for Daylight, Shade and Views 

32 

Use  internal venetian blinds more effectively for daylight and views as well 
as shade and sun.  While dependent on climate, orientation and activity, the 
rules are logical: 
 
• Raise the blinds in cold periods if there is no glare for free heat and light. 
• Lower blinds in hot periods but keep in a horizontal position for daylight and views. 
• Lower and close the blinds during hot periods whenever spaces are unoccupied. 

 
• And then there are some innovations… 
 
 



A majority of office buildings already have 
venetian blinds installed, and they out-
perform roller shades for effective daylight 
and views.  
 
A least cost approach to increasing 
daylighting without excessive overheating 
is to set schedules and train occupants in 
effective blind management. The training 
could include an on-line video with 
occasional facility management oversight 
and communication.  

Venetian blinds are still prevalent in over 90% of office buildings 









Total energy irradiation 

Total reflected energy 

Total energy transmission 

Light transmission 

Total energy irradiation 

Total reflected energy 

Total energy transmission 

Light transmission 

Time related energy control 

Low-e glazing with standard blinds, 
internal, orient. S-E, 21.06. 

Best practice façade with 
RETROFlex 80 

This increases light while 
significantly decreasing heat 

(reference Helmut Koester, Retrosolar) 
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Managing Existing Blinds 1st   Bottom Line - Profit 

39 

The baseline assumes a 100,000 sf building with 6.8 kWh/sf annual lighting energy use at $0.10/kWh.  
Costs to Manage Blinds 
  Manage Existing Blinds Buy New HP Blinds 

  Per sq ft Per employee Per sq ft  Per employee 

 First Cost Investment 
 (40% window wall ratio, 33% floor area) - -     $2.70 $540 

 Annual FM/Training Cost Estimate $0.01 $2 $0.01 $2 

 Total Investment for 100,000 sq ft (33%  area)  $330 $90,000 

1 Profit Benefits of Managing Blinds 
  Manage Existing Blinds   Buy New HP Blinds  

                             10 cents/ kWh Per sq ft Per employee Per sq ft Per employee 

 Lighting energy savings (32%)1 (54%)2 $0.07 $14 $0.12 $24 

 Cooling energy savings  (20%)2 (32%)2 $0.02 $3 $0.03 $5 
 Annual 1st bottom line savings 
 (savings – annual cost  training) $0.09 $15 $0.14 $27 

 Cumulative ROI (Economic) 791% 5% 
 Payback Period 2 months 19 years 
 15 year Net Present Value  
 (10% discount rate) $19,855 $34,850 

1. De Carli, M. and De Giuli, V. (2009): Optimization Of Daylight In Buildings To Save Energy And To Improve Visual Comfort; Analysis In Different 
Latitudes: Eleventh International IBPSA Conference; Glasgow, Scotland: July 27-30. and  Mahdavi, A.; 

2. Lee, E.S., DiBartolomeo,D.L., & Selkowitz, S.E. (1998). Integrated Performance of an Automated Venetian Blind/ Electric Lighting System in a Full 
Scale Private Office, from http://gaia.lbl.gov/btech/papers/41443.pdf                     
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Managing Existing Blinds 2nd Bottom Line - Planet 

40 

Carbon trading or corporate sustainability declarations  
increase ROIs for new blinds from 5% to 7% and shorten payback from 19 years to 15. 

  

Key References:  
M.Deru and P.Torcellini. (2007) Source Energy and Emission Factors for Energy Use in Buildings, Technical Report NREL/TP-550-38617 June 2007 
EPA Emission impact value data for CO2, SOx, NOx and particulates from various sources are used to derive the baseline impact values 
Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, NREL/TP-550-33905, December 2003 
EPA – “Water Facts”, EPA 810-F-99-020, December 1999. Cost of water supplied to a home 

2 Profit + Planet Benefits of Managing Blinds 
  Manage Existing Blinds  Buy New HP Blinds  
  Per sq ft Per employee Per sq ft Per employee 
 Environmental benefits from energy savings of:  0.72 kWh 176 kWh 0.72 kWh 176 kWh 

 Air pollution emissions (SOX, NOX,  PM) $0.01 $3 $0.02 $5 

 CO2 reductions $0.01 $2 $0.01 $3 

 Water savings  $0.004 $1 $0.006 $1 

 Annual 2nd bottom line savings $0.02 $6 $0.04 $9 
 Cumulative ROI 
 (Economic + Environment) 1059% 7% 

 Payback Period 1 month 15 years 
 15 year Net Present Value 
 (10% discount rate) $26,570 $46,080 
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Managing Existing Blinds 3rd  Bottom Line - People 

The baseline assumes 500 employees with an average salary of $45,000 and 256 workdays per year. In 
a baseline organization, a 3% productivity increase in office tasks results in 1 year payback if purchasing 
new blinds. 

43 

Costs to Manage Blinds 
  Manage Existing Blinds Buy New HP Blinds 

  Per sq ft Per employee Per sq ft  Per 
employee 

 First Cost Investment 
 (30% window wall ratio, 33% floor area) - -     $2.70 $540 

 Annual FM/Training Cost Estimate $0.01 $2 $0.01 $2 

 Total Investment for 100,000 sq ft (33%  area)  $330 $90,000 

3 Profit + Planet + People Benefits of Managing Blinds 
  Manage Existing Blinds   Buy New HP 

Blinds  

                              Per sq ft Per employee Per sq ft Per employee 

 Productivity increase (3%)1 $2.36 $472 $2.36 $472 

 Cumulative ROI 
 (Economic + Environment + Equity) wild % 94% 

 Payback Period immediate 1 year 

 15 year Net Present Value  
 (10% discount rate) $1,876,634 $645,050 

1. Osterhaus, W. and Bailey, I. (1992): Large Area Glare Sources and Their Effect on Discomfort and Visual Performance at Computer Workstations: 
1992 IEEE Industry Applications Society Annual Meeting; Houston, TX: LBL-35037. 
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In open plan workstations, individually addressable ballasts and a central lighting control 
system offers up to 72% energy savings through:  daylighting in perimeter workstations; 
occupancy controls; and additional savings by daylight harvesting - adding appropriate 
electric light when daylight levels are diminishing. 
 
This is a first cost intensive retrofit with hardware, software and labor cost for installing 
individually addressable high performance fixtures and lighting automation systems. The 
purchase of the automation system will include installation, commissioning and training, as 
well as the facility manager and user control interfaces. 

#5 Install individually addressable ballasts with automation 
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DALI ballasts provide IP wireless controls and  
the potential to link multiple sensors or control strategies 

45 

Lutron’s EcoSystem ballasts dim from 100-10% 
without flicker or noise, are instant on, and talk 
to a suite of different sensors, such as daylight 
sensor, and control interfaces for individual and 
shared spaces. 

Osram QUICKTRONIC® DALI T8 or T5 Ballasts 
enable up to 60% energy savings through 
Encelium dimming, daylight sensing, occupancy 
sensing, local control, and when combined with 
high performance Sylvania lamps can produce 
over 100 Lumens/Watt. 
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Encelium interface provides users with ability 
to create 'scenes' for lighting controls 

46 
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Individually addressable ballasts with automation 1st   Bottom Line - Profit 
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Costs of DALI Ballasts with automated control 
  Per sq ft Per employee 

First cost $1.75 $350 

Installation + labor cost $1.40 $280 

Initial Investment costs for 100,000 sq ft $3.15 $630 

1 Profit Benefits of DALI Ballasts with automated control 
                              Per sq ft Per employee 

Lighting energy savings (65%)1 $0.44 $88 

O & M Savings2 $0.04 $8 

Annual 1st bottom line savings $0.48 $96 

Cumulative ROI  (Economic) 15% 

Payback Period 7 years 

15 year Net Present Value (10% discount rate) $365,126 

1. Average values from Center for Building Performance and Diagnostics, Carnegie Mellon University Lee, E. S. and Selkowitz, S. E. (2006): The 
New York Times Headquarters Day lighting Mockup; Monitored performance of the day lighting control system: Energy and Buildings; 38, pp. 
914–929. LBNL-56979; Reynolds Saves Over 85% in Energy Costs, Improves Lighting Quality.  (2001)  Energy User News 26:2, pp. 26-27. 

2. Claes Hedenstrőm, Lars Hedstrőm, Allan Ottosson, “Measure energy savings and cost-effectiveness of the lighting retrofit at Vattenfall’s office in 
Racksta, Stockholm” Report, Uppdrag 2001 

The baseline assumes a 100,000 sf building with 6.8 kWh/sf annual lighting energy use at $0.10/kWh.  
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Individually addressable ballasts with automation 2nd   Bottom Line - Planet  
 

2 Profit + Planet Benefits of DALI Ballasts with automated control 
  Per sq ft Per employee 

Environmental benefits form energy savings of:  4.4 kWh 880 kWh 

Air pollution emissions (SOX, NOX, PM) $0.07 $14 

CO2 reductions $0.04 $9 

Water savings  $0.02 $4 

Annual 2nd bottom line savings $0.13 $27 

Cumulative ROI  (Economic + Environment) 19% 

Payback Period 5 years 

15 year Net Present Value (10% discount rate) $465,648 

Key References:  
M.Deru and P.Torcellini. (2007) Source Energy and Emission Factors for Energy Use in Buildings, Technical Report NREL/TP-550-38617 June 2007 
EPA Emission impact value data for CO2, SOx, NOx and particulates from various sources are used to derive the baseline impact values 
Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, NREL/TP-550-33905, December 2003 
EPA – “Water Facts”, EPA 810-F-99-020, December 1999. Cost of water supplied to a home 

Carbon trading or corporate sustainability declarations increase ROIs for individually addressable 
ballasts with automation from 15% to 19% and shortens payback from 7 years to 5. 
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Individually addressable ballasts with automation 3rd  Bottom Line - People 

3 Profit + Planet + People Benefits of DALI Ballasts with automated 
control 
  Per sq ft Per employee 

Health benefits (27%)1 $0.10 $20 

Productivity increase (3%)2  $6.75 $1,350 

Absenteeism reduction (25% of 1.7%)3 $0.73 $146 

Annual 3rd bottom line savings $7.58 $1,516 

Cumulative ROI 
(Economic + Environment + Equity) 260% 

Payback Period 9 months 

15 year Net Present Value (10% discount rate) $6,230,844 

 
1. Aaras, A., Horgen, G., Bjorset, H., Ro, O., and Thorsen, M. (1998) Musculoskeletal, Visual and Psychosocial Stress in VDU Operators Before and 

After Multidisciplinary Ergonomic Interventions. Applied Ergonomics, pp. 335-354. 
2. National Lighting Bureau. High Benefit Lighting: Federal Building and Courthouse Save Taxpayers Money. 

<http://www.nlb.org/publications/csh_federal.html> 
3. Romm, J.J., and W.D. Browning (1994). Greening the Building and the Bottom Line - Increasing Productivity Through Energy-Efficient Design. Rocky 

Mountain Institute. 

The baseline assumes 500 employees with an average salary of $45,000 and 256 workdays per year. 
According to the U.S. EPA, the per capita direct cost of headaches is $73 per worker per year. In a 
baseline organization, a 27% reduction in headache1 and 3% productivity increase2 in office tasks and 
reduction in absenteeism by 25%3 results in cumulative ROI of 260%. 
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Replace existing 2x4, 1x4, or 2x2 troffers 
containing 2-4 T12 or T8 lamps with 
"vertically integrated" LED light fixtures 
(lamp, ballast, fixture) plus add-ons for 
dimming and IP controlling for higher 
luminous efficacy.  
 
Energy savings exceed 75% and 
Maintenance savings exceed 8%. 
 
If you ensure LED sources have warm Color 
Temperatures (2600K to 3500K similar to 
incandescent) and excellent Color Rendering 
Index (CRI) in the 90s, productivity benefits 
of over 8% have been identified, ensuring 
paybacks of less than a year .  
 

 

    #6 Install "vertically integrated" LED light fixtures 
(lamp, ballast, fixture) with dimming and IP control 
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“Vertically integrated" LED light fixtures 1st   Bottom Line - Profit 

56 

Costs to Introduce LED lamps and/or fixtures 
  Replace Only Lamps Upgrade to LED fixture 

  Per sq ft Per employee Per sq ft  Per employee 

First Cost + Labor $2.40 $480     $4.50 $900 

Total Investment for 100,000 sq ft  $240,000 $450,000 

1 Profit Benefits of Replacing with LEDs 
  Replace Only Lamps Upgrade to LED fixture 

                             10 cents/ kWh Per sq ft Per employee Per sq ft Per employee 

Lighting energy savings (40%)1 (85%)2 $0.27 $54 $0.58 $115 

Replacement, O & M Savings3 $0.25 $50 $0.25 $50 

Annual 1st bottom line savings $0.52 $104 $0.83 $165 

Cumulative ROI (Economic) 22% 18% 

Payback Period 5 years 5 years 

15 year Net Present Value  
(10% discount rate) $396,120 $627,837 

1. DesignLights Consortium (2003) (prepared by Weller & Michal Architects Inc. with WV Engineering Associates PA.). A Knowhow Case Study – 75 
North Beacon Street, http://designlights.org/downloads/75%20N%20Beacon%20St.%20DLC.pdf 

2. Center for Building Performance and Diagnostics (2012) 
3. Meyers, A. (2009, July 15). Use of LED fixtures in Healthcare Facilities. M+NLB: Mazzetti, Nash, Lipsey, Burch. 

The baseline assumes a 100,000 sf building with 6.8 kWh/sf annual lighting energy use at $0.10/kWh.  
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“Vertically integrated" LED light fixtures 2nd   Bottom Line - Planet  
 

2 Profit + Planet Benefits of LED lamps and fixtures 
  Replace Only Lamps1 Upgrade to LED fixture2 

  Per sq ft Per employee Per sq ft Per employee 

Environmental benefits form energy 
savings of (40%)1 (85%)2:  2.71 kWh 542 kWh 5.75 kWh 1151 kWh 

Air pollution emissions (SOX, NOX, PM) $0.05 $10 $0.10 $20 

CO2 reductions $0.03 $5 $0.06 $12 

Water savings  $0.01 $2 $0.02 $4 

Annual 2nd bottom line savings $0.09 $17 $0.18 $36 

Cumulative ROI 
(Economic + Environment) 25% 22% 

Payback Period 4 years 4.5 years 

15 year Net Present Value  
(10% discount rate) $460,997 $762,306 

Key References:  
M.Deru and P.Torcellini. (2007) Source Energy and Emission Factors for Energy Use in Buildings, Technical Report NREL/TP-550-38617 June 2007 
EPA Emission impact value data for CO2, SOx, NOx and particulates from various sources are used to derive the baseline impact values 
Torcellini, P.; Long, N.; and R. Judkoff, 2003, “Consumptive Water Use for U.S. Power Production”, NREL/TP-550-33905, December 2003 
EPA – “Water Facts”, EPA 810-F-99-020, December 1999. Cost of water supplied to a home 

Carbon trading or corporate sustainability declarations  
increase ROIs for upgrading to new LED fixtures from 18% to 22% and shorter payback. 
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“Vertically integrated" LED light fixtures 3rd  Bottom Line - People 

3 Profit + Planet + People Benefits of LED lamps and fixtures 
  Replace Only Lamps Upgrade to LED fixture 

                              Per sq ft Per employee Per sq ft Per employee 

Productivity increase (8.34%)4 $12.45 $2,490 $12.45 $2,490 

Annual 3rd bottom line savings $12.45 $2,490 $12.45 $2,490 

Cumulative ROI 
(Economic + Environment + Equity) 544% 300% 

Payback Period 4 months 6 months 

15 year Net Present Value  
(10% discount rate) $9,930,467 $6,821,184 

4. Hawes, B. K., Brunye, T. T., Mahoney, C. R., Sullivan, J. M., & Aall, C. D. (2012). Effects of four workplace lighting technologies on perception, cognition and 
affective state. International Journal of Industrial Ergonomics, 42, 122-128. 

The baseline assumes 500 employees with an average salary of $45,000 and 256 
workdays per year. In a baseline organization, a 8.3%2 improvement of work performance 
in visual tasks and cognitive office tasks due to the use of new LED lighting fixtures with 
high color temperature and IP controlling as compared to traditional fluorescent lighting 
results in cumulative ROI of 300%. 





Carnegie Mellon University             OOO Platform Meeting      Lighting Triple Bottom Line       Loftness         April 2013 63 

Priorities given Profit 

0% 10% 20% 30% 40% 50% 60%

Effective use of New Blinds

DALI Ballasts with automation

LED Fixture Replacement

Dayligt harvesting

Lower Task ambient + Add Task

Vacancy Sensor

Economic ROI
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National Benefits of Lighting Energy Savings 

66 

(2007 CMU calculations of National impacts for lighting retrofits) 



Carnegie Mellon University             OOO Platform Meeting      Lighting Triple Bottom Line       Loftness         April 2013 

National Benefits of Lighting Energy Savings 

67 

(2007 CMU calculations of National impacts for lighting retrofits) 




