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What is a DEEP Energy Retrofit?
“A deep energy retrofit is a whole-building analysis and 

construction process that achieves much larger energy
cost savings—sometimes more than 50% reduction—

than those of conventional energy retrofits and 
fundamentally enhances the building value.”

≥30%



Are there any 

Deep Energy Retrofit 

buildings achieving 

Net Zero?

Yes!

What’s Next?



Value



After 4 
years…

For every 
1,000 
abstracts,

100 papers 
studied.

Only 1:100 
had merit.

140 case 
studies…

50 such 
studies…

…link high-performance
to human performance

~3%-30% increase
in productivity



Acoustic Control No VOC / Chemical Free

Thermal Comfort Ergonomics / Sit-Stand High Ventilation / ↓ CO2

Daylight & Views Biophilic Design Work-Life Balance

Optimized Lighting



Performance: Views, Daylight, Systems

Source: World Green Building Council



Why Productivity Matters

1X

15X

50X



PLANNED CAPITAL
IMPROVEMENTS

1

BUILD ON PLANNED
IMPROVEMENTS2

VALUE BEYOND
ENERGY SAVINGS

3 CAPTURING
REAL VALUE

4

↓CO2

30-60%↓

Turnover
↓

4-16%↑

Rent

10-26%
3-17%

↑
Occupancy

3-15%
Productivity

↑ Engagement

Data Sources:
RMI, Deep Retrofit Value, 2014

Eichholtz et al, 2010
Wiley et al, 2010

Feurst and McAllister, 2011
Pogue et al, 2011

Bernstein and Russo, 2012
Kok et al, 2012

Implementation
Timing and 
Results
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Avoided Chiller 

Plant Replacement

Glazing

Radiative

Barrier

DDC

Controls

VAV

AHUs

Lighting

& Plugs

$4M

$2.7M

$5.6M

$2.4M

$8.7M

Minus

$17.4

$4.4M

Annual Savings

Empire State Building New York City, USA

Opened – 1931

102 stories; 6,514 windows

2008 – 88 kBtu/sf (277.5 kWh/m2)

$11M – Annual utility costs

2009 – $550M renovation

2013 – Renovation completed

ROI was far beyond the energy savings alone as 

rental rates doubled and occupancy increased post-

renovation. And the property value increased.



Deutsche Bank HQ Frankfurt, Germany

Opened – 1984

1,250,000 SF (116,171m2)

Renovation – 2007-11

Cost - $290,000,000

$232/SF ($2,496 m2)



Health, 
Wellness and 
Productivity 
Calculation
Methodologies



YKK Headquarters
Tokyo, Japan (Akihabara)

Total Floor Area - 22,574m2 (242,985 sf)

Floors - B2F-10F

Completed - 2015  June



Screen

Eave

Pipes, ducts

Blinds

OA duct

Views

Daylight, Views and 
Glare Control





Energy & Atmosphere
Thermal & Visual Comfort / Low VOC, CO2







Total Annual
Savings

Value Beyond Energy Savings

Energy & IEQ
Investment

Energy Savings
(Actual)

Increased
Productivity (5%)

Reduced
Turnover,
Talent+

Reduced
Absenteeism,
Presenteeism

Less than 24 
month payback

~51% ROI
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