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Average Savings of Green Buildings

Is a Green Building a High Performance 
Building?  Let’s look at some statistics . . . 

Presenter
Presentation Notes
If we build our buildings green – we can have a huge impact



In a recent interview with McKinsey Quarterly, Amory Lovins, CEO of the Rocky Mountain Institute, noted that his team’s most recent redesigns of over $30B worth of facilities across 29 sectors found from 30-60% energy savings could be captured through retrofits that would pay for themselves in 2-3 years.  And that doesn’t even count the side benefits of more efficient, green buildings, like employee productivity and student performance gains.





Green Buildings And Energy Efficiency

Source: New Buildings Institute for USGBC.

Analysis of 420 LEED-NC version 2 certified buildings through July 2005



So the answer is yes, right?  Well, most if the time . . . 
Example: Lewis and Clark State Office Building, Jefferson City, MO

The Good News
LEED Platinum Design

Extensive daylighting
Recycled rainwater for toilets
Native plant landscaping
PV roof collectors (2.5% of building’s total 
energy use)
Raised flooring to minimize heating and 
cooling waste
Recycled construction materials, locally 
purchased wherever possible
Energy cost expected to be nearly half other 
state buildings ($0.81 psf vs. $1.50 psf

Unanticipated Side Effects
A post-occupancy audit (POE) conducted in winter, 2007/08 revealed

Tenants found that the glare and acoustics of the building made it difficult to work in the facility
Lack of on-site parking resulted in $149,000 per year cost to operate transportation shuttle for employees
Higher housekeeping costs due to additional window cleaning ($1.39 psf vs. $1.25 for all office buildings)
Total annual operating costs higher as a result ($7.04 psf vs. $6.50 psf for all state office buildings)
Actual energy costs $1.12 psf for Lewis and Clark Building vs. $1.75 psf for all state office buildings

Source: D. Mosby, Retired Director – Combined Office of Facilities & Construction, State of Missouri
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120,000 square foot building

Brownfield site redeveloped, building completed 12/2004

Missouri DNR consolidated several offices into this building

400 employees



The Key to High Performance Buildings –Systems 
Integration and Real-Time Information
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Case Study – State of Missouri

• Building Information Modeling

• Synthetic Metering

• Communications

• Video

• Enterprise Energy Management

• Condition Assessment and Planning

• Enterprise Resource Planning

• Business Process Management

• Computerized Maintenance Mgmt.

Key Facility Data Sources



Case Study – State of Missouri

Management of the state's public buildings was aided by a merger of the Division of 
Facilities Management with the Division of Design and Construction.

In the past, the state has had a fair amount of 
funding for maintenance of buildings, but had 

little understanding of its real needs because of 
unreliable information from state agencies.

Now, a sophisticated software program 
tracks up-to-date information about the 

condition of all state facilities — and 
alerts managers when preventive- 

maintenance tasks need to be 
performed.

You weren't getting 
a real picture of the 
condition of the 
buildings," says 
David Mosby, 
director of the 
combined office.



Case Study – State of Missouri 
ESCO 2.0 - ROI

Sq. Ft. – 16,336,715

One Time Cost - $1.10 per sq. ft.

Guaranteed Annual Savings
Energy - $.17 per sq. ft.

Operations - $.40 per sq. ft.

Energy Simple Pay Back in 6.5 Years

Total Pay Back in 1.9 Years

Savings from Traditional ESCO self-funded energy projects:



Case Study – State of Missouri 
Total Savings Recap



JCI Best Practices for creating High Performance 
Green Buildings
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Green Solutions SEECGreen Compass

A Comprehensive Portfolio Based Approach 
to Intelligent & Sustainable Buildings



Optimize building orientation

Use sustainable landscaping

Try day cleaning and green cleaning
Install a Green and/or White Roof 
Get the building Energy Star rated
Use moisture-control barriers and air barriers on the 

exterior

Pack in high R-value insulation
Design-in low-e glazed windows

Install skylights and light shelves

Provide task ambient lighting, get light where 
occupants need it

Put in time clocks, occupancy sensors, and 
dimming ballasts.

Use scotopic enhanced lighting

Install harmonic canceling transformers in the 
electrical system

Think underfloor air distribution

Try variable-speed drives
Control your plug load
Specify "UVGI" (ultraviolet germicidal irradiation) and 

electronic air cleaners

Check out waterless urinals and low-flow 
plumbing fixtures

Look into gray water recovery and UV treatment for 
drinking water

Deploy a building management system (with sub- 
metering)

Design with movable walls and wireless sensors and 
controllers

Use low- VOC carpet tiles
Install high-performance ceiling tile

Use sound masking, overhead or under the raised 
floor

Pay for the efficient skinny LCD monitors
Specify eco-friendly products

Green Solutions that improve Building Performance 
Some examples to incorporate

Source: http://www.bdcnetwork.com/article/CA6395252.html?nid=2073
© 2006, Reed Business Information, a division of Reed Elsevier Inc. All Rights 
Reserved.

Presenter
Presentation Notes
1. Optimize building orientation.  Get out your compass and maximize your energy savings with daylighting. 

2. Use sustainable landscaping.  Save on first cost, irrigation, and maintenance. Use vegetation that’s right for your climate. 

3. Slap on an Energy Star or green roof.  Vegetated roofs can cut heating and cooling costs by 5%. Cool or white roofs reduce heat-island effect. On a 95-degree day, a dark roof may hit 180 degrees F; a cool roof could reduce that to 110 degrees F.

4. Use moisture-control barriers and air barriers on the exterior.  (For BD+C’s webcast go to: www.bdcnetwork.com/university/info/CA6350753.html)

5. Pack in high R-value insulation.  "Heat equals money."

6. Design in low-e glazed windows.  Glass manufacturers offer many beautiful energy-saving products. Don’t forget to set them in thermally enhanced high-performance frames.

7. Install skylights and light shelves.  But watch for glare and heat build-up.

8. Provide task ambient lighting, to get the light where occupants need it.  "Most buildings are way overlit," make sure ambient light fixtures run parallel to the windows to optimize daylighting savings.

9. Put in time clocks, occupancy sensors, and dimming ballasts.  Occupancy sensors can produce 70% energy savings for restrooms, 66% for meeting rooms, and 53% for one-person offices.

10. Use scotopic enhanced lighting.  Scotopic lighting stimulates the rods in the eye, making pupils contract and increasing acuity. Scotopically enhanced lighting appears slightly bluer, but also brighter, even when light levels are reduced—particularly good for reading printed material.

11. Install harmonic canceling transformers in the electrical system.  They reduce the harmonic currents that flow through a transformer to other loads connected to the transformer, reducing energy loss caused by the harmonic currents.

12. Think underfloor air distribution.  "UFAD," when integrated thoroughly into the design process, can reduce your first costs and reduce operating costs. It also offers better IAQ.

13. Try variable-speed drives.  An EPA study showed that VSDs provided average energy savings of 52%. Using VSDs can reduce total HVAC system cost by utilizing smaller pumps and motors and simpler piping.

14. Control your plug load.  Vending machines cost $350 a year to run; 30% of office computers are left on all night.

15. Specify "UVGI" (ultraviolet germicidal irradiation—required in GSA projects) and electronic air cleaners.  Dust and microbial contamination in air ducts can add 20-30% to a building’s energy costs. Use common-size air filters, with pre-filters to preserve the life of high-cost MERV or HEPA filters.

16. Check out waterless urinals and low-flow plumbing fixtures.  The average employee uses 19.2 gallons of water a day. Green plumbing systems can cut this to 2.5 gallons a day.

17. Look into gray water recovery and UV treatment for drinking water.

18. Deploy a building management system (with sub-metering). 

19. Design with movable walls.  Most offices "churn" 25-50% of their space every year. Movable walls give you flexibility and reduce costs. For 11,105 linear feet of wall and a 10% churn rate, 10-year ownership for fixed drywall costs $1,607,000; for movable walls, $869,000—a savings of $738,000.

20. Use low-VOC carpet tiles.  If you have to replace any of them, you don’t have to tear up all the carpeting in a room.

21. Install high-performance ceiling tile.  29% of private office occupants are frequently distracted by outside conversation. "One of the weakest links in privacy for private offices is the ceiling,"

22. Use sound masking, overhead or under the raised floor.  It makes life in the cubicle a lot more private and livable. Dilbert would hate it.

23. Pay for skinny LCD monitors.  Yes, they’re more expensive than CRTs, but they use less energy and generate less heat. They also take up a lot less space, and you may actually be able to reduce the size of workstations (without compromising interior space needs).

24. Specify environmentally preferred products.

There’s no excuse not to go to FloorScore, Greenguard, Green Label Plus, Green Seal, Scientific Certification Systems, and other product rating systems for advice. 

�The above is a checklist of green ideas to consider for low- to mid-rise green building, based on the advice of B. Alan Whitson, RPA, a principal with Corporate Realty, Design & Management Institute, Portland, Ore., known nationally for his "It’s the Money!" seminars (http://www.squarefootage.net). As Whitson says, "Good design adds value faster than it adds costs."

Source: http://www.bdcnetwork.com/article/CA6395252.html?nid=2073

© 2006, Reed Business Information, a division of Reed Elsevier Inc. All Rights Reserved. 



THANK YOU!
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