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LEED™ Point Distribution

Five LEED credit categories



Two Studies

40 buildings, mostly commercial and public
In “Cost and Benefits of Green Buildings”,
Oct 2003, for 40 California state agencies

30 K-12 schools in “National Review of
Green Schools: Costs, Benefits, and
Implications for Massachusetts”,
December 2005, for Massachusetts
Technology Collaborative
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Average Green Premium (in percent)

Average Green Cost Premium vs. Date of Completion
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Costs in California State Employee-
Occupied Office Buildings (2001)

Electricity — 1%
Q&M — A% (26% Property, 44% Employee)

Fent — 5%

Employee — 89%
Source: Real Estate Services Division of Department of General Services, California
www.cap-e.com



Indoor Environmental Quality
Green Building Performance on LEED

Certified Silver Gold
Low-Emitting Materials , Adhesives & Sealants
Low-Emitting Materials , Paints
Low-Emitting Materials , Carpet Average 53% 56% 88%

Low-Emitting Materials , Composite
Wood

Indoor Chemical & Pollutant Source Control

Source: USGBC, Capital E Analysis



Financial Benefits of Green

Buildings

Summary of Findings (per ft ?)

20-year Net Present

Productivity and Health Value
Subtotal

Category Value

Energy Savings $5.80
Emissions Savings $1.20
Water Savings $0.50
Operations and Maintenance

Savings $8.50

$36.90 to $55.30
$52.90 to $71.30

Average Extra Cost of Building
Green

(-3.00 to -$5.00)

Total 20-year Net Benefit

$50 to $65

Source: Kats et al.




Additional Benefits

Insurance

Employment

Equity

Security

Reduced public infrastructure costs
Valuation and brand appreciation
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Greening Low Income Housing

$550 million in very green low
Income housing
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Partners Include:
Enterprise Foundation
Fannie Mae
JP Morgan
Citibank
AlA
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See: www.greencommunitiesonline.org/about-partners.asp




National Review of Green Schools:
Costs, Benefits, and Implications for
Massachusetts

A Report for the Massachusetts Technology Collaborative

December 2005

Principal Author: Greg Kats

Contributing Author: Jeff Perlman
Contributing Researcher: Sachin Jamadagni

A Capital E Report
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Green Schools Costs and

Benefits:Assumptions

e Typical School

— $25 million, 125,000 ft2 school built for 900
students

 Term: 20 years NC, 15 years retrofit
— Inflation: 2%
— Discount rate: 5% real

— 2006 base year

13



Summary of Findings for

Green Schools

Cost Energy Water

Premium | Savings Savings

Average of 12 MA Schools 2.18% 30.4% 33.6%
Average of all 30 Schools 1.65% 33.4% 32.1%
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Analysis: 18 non-MA Schools

sute | corent, | wa | LD | ieeniovr | 0% | S | e
Ash Creek Intermediate School OR 2002 0.00% 30% 20%
Canby Middle School OR 2006 40 3-GOLD 0.00% 47% 30%
Clackamas OR 2002 33 0.30% 38% 20%
Clearview Elementary PA 2002 49 42 3-GOLD 1.30% 59% 39%
C-TEC OH 2006 35 38 2-SILVER 0.53% 23% 45%
The Dalles Middle School OR 2002 2-SILVER 0.50% 50% 20%
Lincoln Heights Elementary School WA 2006 2-SILVER 30% 20%
Model Green School IL 2004 34 2-SILVER 0.99% 30% 20%
Prairie Crossing Charter School IL 2004 34 2-SILVER 3.00% 48% 16%
Punahou School HI 2004 43 3-GOLD 6.27% 43% 50%
Third Creek Elementary NC 2002 39 3-GOLD 1.52% 26% 63%
Twin Valley Elementary PA 2004 41 35 2-SILVER 1.50% 49% 42%
Summerfield Elementary School NJ 2006 42 44 3-GOLD 0.78% 32% 35%
Washington Middle School WA 2006 40 3-GOLD 3.03% 25% 40%
Willow School Phase 1 NJ 2003 39 3-GOLD 25% 34%
Woodword Academy Classroom GA 2002 34 2-SILVER 0.00% 31% 23%
Woodword Academy Dining GA 2003 27 1-CERTIFIED 0.10% 23% 25%
Wrightsville Elementary School PA 2003 38 2-SILVER 0.40% 30% 23%
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Third Creek Elementary School (NC)

800 students moved from 2 older
schools in 2002
Same students and teachers

3 years prior to move 60% of
students on grade level in
math and reading

2 years post-move 80% on grade
level

No other changes




Question: In terms of occupants/tenants, what is your assessment of the net relative direct and indirect financial
benefits of the project (i.e. energy consumption, operating costs, health, productivity, marketing and promotion etc.)?
Please rank these in order.

1 — Top Ranked, 2 — Second Ranked, 3 - Third Ranked, 4 — Fourth Ranked, 5 - Fifth Ranked

5
45- 41
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3.

2.8
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% Improvement

Productivity Gains from High
Performance Lighting Systems

30%
Indirect lighting fixtures 9
o
26.1% &
0
25% - a
[a1]
O
2}
[a1]
<
20% A E
T8/T5 lamps, electronic ballasts, and/or high 8
performance fixtures
15% -
13.2%
10% 1 8.5%
Daylight
6% 6% simulating
Increased light levels skylight
5% Medfan 3.p%
...... eafan S.c7o 32X B 3%
2% 1.8%
=
0% ‘ ‘ ‘ ‘ ; ;
PP&L /Romm &  Control Data Kuller & Laike San Diego Katzev 1992 Xerox Corp. / Reno Post Xerox Corp. / Connecticut Connecticut Boyce et al.
Browning 1994 Corp./NLB 1998 (controlled Federal Building (controlled Hedge et al. Office / Romm Hedge et al. General General 1997 (controlled
1988 experiment) & Courthouse/  experiment) 1995 1999 1995 Insurance / Insurance / experiment)
NLB 2002 Barnaby 1980  Barnaby 1980
Source: Carnegie Mellon University Center for Building Performance, 2005 18




% Improvement

18.0%

Productivity Gains from Improved
Temperature Control
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% Improvement/reduction in symptoms

Health Gains from Improved Indoor
Air Quality
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Source: Carnegie Mellon University Center for Building Performance, 2005 20



Health & Learning
Benefits of Green Schools

Enhanced Indoor Air Quality
Increased Learning, Productivity & Performance (3%)
Increased Future Earnings of Students (1.4%)
Reduced Asthma (25%)
Reduced Colds and Flu (15%)

Reduced Teacher Turnover (3%)
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Green Schools: Costs and Benefits

30 green schools nationally

$3-4/ft2 cost premium

$60 - $70/ft2 financial benefits, including:

$14/ft2 in direct and indirect energy savings
$1/ft2 in reduced water and water costs

$35/ft2 from higher test scores impact on higher lifetime
earnings retained in state

$8/ft2 in lower health costs
$2/ft2 in lower teacher turnover costs

Benefit cost ratio >10 tol
Not including additional benefits, inc. risk reduction

22



Benefits not Quantified

Reduced Teacher Sick Days
Heat Island Reduction
_ower Operations and Maintenance (O&M) Costs

Enhancement of generating system reliability and
Improved power quality

Insurance and risk related benefits
Improving Equity and Addressing Spiritual Values

Educational enrichment as an aspect of greener,
healthier faclilities
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Ventilation

Property Health
Risk Mitigated => Fire & Wind | Water | Health & Safety | Health & Indoor
Damage Damage | (poor lighting) Air Quality

Efficient Windows + +
Extra Insulation + +
Efficient Appliances + +
Light-Colored Roofs + +
Insulated Water Pipes +
Compact Fluorescents +
Building + +
& ss onin

BMIto ofing an + +
Diagnostics
Efficient Duct Systems + +
Heat-recovery +

Adapted From E. Mills, “Energy Efficiency: No-Regs Climate Change Insurance for the Insurancestng
Lawrence Berkeley Laboratory
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Category of Green Buildings Insurance/Risk-Management Benefits

- Wehicle Health & .
Property General Business {Prop or Workers Life Environmental
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Global Warming is Now

Since 1979, more than
20% of the Polar Ice Cap 405N
has melted away. h

ARCTIC SEA
ICE BOUNDARY IN 1979
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Building Characteristics
by Occupancy Level

Occupancy 80-90% | 90-100%
# of buildings 34 68
Average of most recent

score 86.6 88.3
Average of Energy

Intensity 58.9 59.1
Average of Year

Constructed 1984 1984
Average of Floor Space 104,802 | 154,179
% reporting EMCS 59% 12%

Source: Capital E Analysis of Energy Star website building profiles



Energy Performance vs Label Year
for Buildings Labeled in All Six Years (10 bldgs)

70.0 100.0
60.0
- 95.0
50.0 +
40.0 | - 90.0
B KBTU/sf
1 + Rating
30.0 850
20.0
- 80.0
10.0 +
0.0 - - 75.0

1999 2000 2001 2002 2003 2004
Note: Change in rating methodology 1999 — 2000 and 2003 — 2004

Source: EPA data, Capital E Analysis 29



L Levelized cost of electric end-use efficiency Source: RMI
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KWh

Total Electricity Use, per capita, 1960 - 2001
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Turner Construction Survey (sios
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Thank you!

For copies of report and summary slides please
see: www.cap-e.com

Re Green low Income housing see:
www.greencommunitiesonline.org

Greg Kats
202 463-1399
Gkats@cap-e.com
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