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Market Trends

Executive Summary

Green building is here to stay: International continues its gains After last
year’s economy-driven “adjustment,” we did not know what to expect this year.
So it came as quite a relief that LEED green building certification continued to
grow its share of the US and world markets during 2011.
As a percentage of total construction, LEED-certified buildings continued to
increase their market share of annual New Construction in the US, adding
another couple points of market share to go over 20 percent of new floor
area put in place for the first time. A good portion of this increase was due to
continued contraction of the nonresidential market. But, in spite of this very
tough market, both LEED certifications and LEED registrations defied the macro
trends by resuming their growth.
Activity on the international front also continues to pick up steam. The floor area
registered and certified overseas this year represents the largest percentage
share of LEED registered and certified floor area ever. In addition, there is strong
progress in countries where LEED has been licensed: Canada, India, and Italy.
The floor area registered in the LEED system outside of the US is approaching
parity with the floor area registered domestically. When combined with the
registered and certified floor area in India and Canada, a greater percentage
of LEED-branded property is in progress overseas than at home. Given the
doldrums of the US construction market, this can only be considered a good
thing for the planet.
Registrations rebound in a big way Overall, LEED-registered floor area is up
by 45 percent compared with last year’s registrations, though not quite up to the
levels of the three-year (if we’re honest) “bubble” of LEED registrations between
2007 and 2009.1 This growth was led by a 53 percent increase in registered for
area overseas and reinforced quite nicely by a 39 percent increase in domestic
registrations compared with last year.
Of the main LEED building standards, Core and Shell (CS) rebounded the
strongest, growing by almost 60 percent year on year, and LEED for New
Construction (NC) had a very strong year as well, posting a 48 percent increase
over last year’s registrations.
Even LEED for Existing Buildings: Operation and Maintenance (EBOM), which
dropped 5 percent in certified floor area compared with 2010, also posted quite
strong growth, with an 18 percent system-wide growth in floor area registered.
Registered floor area in the LEED Retail application guides grew several-fold,
albeit compared to a small base and Health Care hit the market in a big way.
LEED Schools more than doubled their certified floor area and registrations also
rebounded a bit, but much less than other standards.
Another contributing factor to this year’s increase in registered floor area is our
inclusion of the LEED for Neighborhood Development standard (LEED ND),
which contributed almost 20 percent to the new registered floor area totals
across the LEED system.
1

LEED-certified project floor area is verified during the certification process, but LEED registration
data is quite variable. Some project area is over-stated (like the 160 million ft2 NC project) and
several hundred projects have included no floor area at all. Thus, all figures and calculations involving
registered floor area should be taken with a grain of salt.
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When can success
be considered a
failure? Answer:
when expectations
are higher than the
result. Although
LEED grew last
year, we were
expecting more.

Trouble in paradise: Certifications set new record…barely Here’s a rhetorical
question: when can success be considered a failure? Answer: when expectations
are higher than the result. Although LEED certification grew by 2.6 percent
overall compared with last year’s record — indeed, more than a third of all LEED
floor area ever certified in the history of the system was certified in 2011 — we
were expecting more. We can hope that the difference between expectation
and reality is merely a symptom of the ongoing global doldrums in the nonresidential construction market that delayed certification of projects that will
come to completion next year.
Cumulative certification of the LEED floor area registered in LEED is hovering
around the 35 percent level, though that by itself is not necessarily a cause for
concern. Registration data is quite fickle and for environmental purposes, the
most important thing is the total floor area certified. However, if certification
continues its slow growth during 2012 there could be some cause for alarm. Our
worry is that as certifications in the New Construction market approaches the 25
percent saturation mark and Existing Building certification does not dramatically
pick up, then we may not be able to hit the emissions reduction targets needed
to mitigate unmanageable climate change.
Certifications in the US were particularly anemic, registering a mere 1.5 percent
growth compared to 2010. International certified floor area grew by just over 7
percent compared to last year, but the fraction of overseas registered floor area
certifying is even worse than in the US at just over 20 percent.
Last year, EBOM overtook NC as the standard with the most annual certified
floor area, and 2011 marks the first year that cumulative certifications under
LEED EBOM surpass LEED NC, including Schools and Retail. Even though
2011 EBOM US certified floor area dropped 5 percent compared with 2010,
international certified floor area more than doubled. So, on both an annual
basis and on a cumulative floor-area basis, LEED EBOM is now the clear certified
floor area leader. Because existing building projects tend to be quite a bit larger,
there are a lot fewer certified projects in EBOM compared with NC.
Another factor that increased overall certified floor area this year was that
we included LEED ND projects, which tend to be quite large. Because the
vast majority of certified projects under the ND standard to date are at preconstruction stages, we do not base any environmental savings on ND or do any
forecasting of growth in the standard.
Year of data from LEED 2009 When last year’s report was released, LEED 2009
had been in the market for nearly a year. Based on that data, we had a decent
sense of registration trends but there were relatively few projects that we could
look at in terms of certified performance. This year, however we have nearly
1,000 LEED 2009 certified projects across the system to evaluate it in terms of
environmental performance and certification trends.
As you might expect, there are numerous differences between projects certified
under LEED 2009 compared with earlier LEED standards. Not surprisingly, LEED
2009 projects going for certification went where the points are: sites, energy,
and to a lesser extent, water. Because the 2009 standard reflects the most likely
structure of LEED going forward, we see some encouraging movement in the
site- and energy-related environmental performance and a significant decrease
in CO2 emissions, as discussed below.
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Environment Trends

By 2030, we
estimate that nearly
70 billion vehicle
miles traveled will
be reduced each
year due to more
location-efficient
LEED projects,
resulting in over 3
billion gallons of
gasoline savings
each year.

As our certified project data grows more robust, with the measured results from
EBOM forming a reality check on the estimates done for the new construction
standards, we feel increasingly confident that our estimates of building-level
environmental performance for LEED projects is improving. Overall, the news
is positive on that front: the buildings are continuing to reduce their footprint,
reflecting the continuous improvement of the standard itself.
Site & Land Highlights: Lots of changes One of the biggest changes has to
do with new site-area data available from USGBC, which allowed us to replace
our guesstimates for average site area and floor area ratio (FAR) that we use to
calculate all of the land related impacts.
Not surprisingly given the strong shift in emphasis in LEED 2009, LEED buildings
continued the trend toward becoming even more location efficient. Compared
with last year, 2011’s estimates for vehicle miles traveled (VMT) are significantly
higher than last year’s. There are two principal reasons for this: new US
Transportation Department data showing that commuting is about 25 percent
higher than previously thought, plus the larger proportion of certified projects
located in location-efficient areas. By 2030, we estimate that nearly 70 billion
vehicle miles traveled will be reduced each year due to more location-efficient
LEED projects, resulting in over 3 billion gallons of gasoline savings each year,
and the elimination of tons of lung clogging emissions.
Water Highlights: Strong savings persist Compared with last year, water
savings in LEED grew slightly, principally reflecting the growth in floor area
projected resulting from the increases in certifications and registration.
Overall, water savings in LEED buildings remained strong, with an average
of approximately 30 percent savings compared with the LEED baseline, an
increase from the roughly 25 percent average savings from previous versions of
the standard. This year, we revised the baseline consumption figures upward
slightly, which results in a slightly lower percentage reduction in total commercial
water use in 2030 — a still-respectable 13 percent, compared with last year’s 14plus percent.
Across the board, we found that LEED 2009 projects were saving more water
compared with previous versions of the standard. However, this impact is not yet
being strongly felt in our forecasts because the level of LEED 2009 certified floor
area is still relatively small.
Energy Highlights: LEED 2009 Buildings are much more efficient Much has
been said over the years about the energy savings — or lack thereof — of LEED
projects. With the dismissal of the frivolous “LEED wastes energy” lawsuit and
strong gains in energy-savings estimates in new construction certification and
growing energy savings in LEED EBOM, we hope we can finally put this question
to rest.
This year’s 2030 energy savings estimate are almost 25 percent higher than last
year’s forecast principally due to higher energy savings per building: average
energy savings for LEED 2009 new construction projects is roughly 30 percent,
compared to just about 26 percent on average for previous versions. Overall,
we estimate that LEED buildings will save over 11 percent of total nonresidential energy use by the year 2030.
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Onsite renewable energy also saw a large increase compared with last year,
principally due to the large jump in renewable-energy purchases from existing
buildings compared to previous years.

Though we saw a
dramatic increase
in projects reusing
materials and
rehabiliting existing
buildings, a dark
lining to that silver
cloud is a drop in
use of FSC-certified
wood.

Green electricity purchases also grew significantly compared to last year’s
forecast, mainly due to continued strong performance in contracts for new
projects as well as by a strong increase in the amount of renewable energy
purchased by EBOM projects. We also saw slight increases in Commercial
Interiors purchases, while New Construction purchases remained flat and Core
and Shell purchases declined significantly. Much of these increases are due to
significantly lower prices for renewable energy credits (REC) compared with
previous years.
Materials & Resources Highlights: Reuse increases dramatically One of
the most environmentally important aspects of the LEED system is its strong
encouragement to reuse existing buildings. In spite of the rather dramatic
reduction of the weight of environmental materials in the LEED system scoring,
larger market forces have incentivized increased reuse.
This year we saw a fairly dramatic increase in the number of “New Construction”
and Core and Shell projects that involve significant rehabilitation of existing
buildings. The amount of floor area expected to be rehabilitated by 2030 grew
nearly 40 percent compared to our estimates from last year. The weighted
fraction of floor area under the LEED NC almost doubled, while that of the CS
standard more than doubled. The relatively low weight of LEED 2009 certified
projects in the calculation of the overall environmental footprint is one of the
main reasons that the overall growth in LEED rehabilitated floor area is not
larger.
A bit of a dark lining to the silver cloud is the decrease in specification of Forest
Stewardship Council (FSC) wood, which declined significantly in spite of record
lands being accredited under the global label. In addition, an average of over 60
percent of C&D Waste is diverted from LEED projects, totaling over 81 million
tons to date and exceeding 542 million tons per year by 2030.
Indoor Environmental Quality Highlights: Oops. As with previous years’
reports, we use an overall productivity increase value as a proxy for the indoor
environment measures incentivized by LEED. Astute readers will notice that
this year’s productivity numbers are significantly higher than last year’s, but
not because of any new data on dramatic increases in productivity. Rather, we
failed to include all of the floor area in last year’s calculation. Indeed, last year’s
numbers should be even higher than this year’s because there has been a
general move away from indoor environmental quality (IEQ) measures in LEEDcertified projects compared with previous versions of the standard. It could very
well be that this is due to a combination of increased credit requirements and
decreased credit available for IEQ measures.

Employees Affected by LEED IEQ Measures
Year
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2010

2020

2030

GBMIR 2010 Update

1,528,000

8,730,000

21,260,000

GBMIR 2011

1,730,000

12,630,000

31,120,000
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It’s back. After the wild whipsawing of the overall construction market, which saw
LEED exceeding all reasonable forecasts in 2009, followed by 2010’s precipitous
70 percent drop in registration figures, 2011 is back to business as usual: the
same old boring 40 percent+ growth in LEED registrations that we have come to
know and love over the past 12 years.

Green Market Report

Although the composition of floor area contributions is somewhat different, the
overall 2011 total floor area forecasts are fairly close to 2010’s, reflecting both
the higher rate of registration and the lower rate of graduation, as well as a
reflection of some of the trends we see this year being projected forward. For
example, the overall growth in registration serves to increase floor area over
time, however the relatively flat performance of certifications serves to channel
fewer projects into the certified category, and more into the “built to” category.
Compared to last year’s penetration curves, LEED NC and LEED CS are both a
little bit steeper, particularly when schools are taken into consideration for NC,
while LEED EBOM overall is somewhat flatter.2

LEED Square Footage
2011

2020

Cumulative LEED
Certified

1,636,000,000

10,517,000,000

28,313,000,000

"Cumulative ""Built to
LEED"3

2,559,000,000

9,625,000,000

20,571,000,000

10,298,000,000

27,217,000,000

GBMIR 2010
Variance 2011 vs. 2010

2.1 percent

2030

4.0 percent

Cumulative Certifications & Share 2000-20114 (sq. ft.)

EBOM

NC

CS

CI

Schools & Retail

ND

675,000,000

649,000,000

235,000,000

108,000,000

28,400,000

245,000,000

35%

33%

12%

6%

1%

13%

All is not this “dull” everywhere. There remain mysterious and sometimes
troubling contrasts between certifications and registrations this year, though not
quite as striking as they were previously.
Unlike last year, where the certification picture was the good news amid the
otherwise dreadful performance of LEED, 2011 registrations resumed fairly
spectacular growth — over 40 percent — compared with 2010, while certified
floor area remained disappointingly flat, particularly in LEED EBOM.

2

See the Methodology section for more discussion of how we forecast LEED floor area.

3

See the Methodology section for a discussion of “Built to LEED” projects.

4

World-wide. Numbers may not add up to 100% due to rounding.

7

© 2011 GreenBiz Group Inc. (www.greenbizgroup.com). May be reproduced for noncommercial
purposes only, provided credit is given to GreenBiz Group Inc. and includes this copyright notice.

GBMIR Floor Area Forecast
(in Millions of Square Feet)

18,319

The 39 percent
growth in LEED
this year reflects a
growing recognition
in the market
that good green
design performs
better both
environmentally and
economically.

6,091
4,928

3,531
2,540
1,536
1,202
684

639
598
201
110
2011
Cumulative LEED NC Certified SF

2020
Cumulative LEED CS Certified SF

Cumulative LEED CI Certified SF

2030
Cumulative LEED EB Certified SF

Registrations Rebound Strongly — Particularly Overseas New registrations
rebounded nicely this year, with nearly 1.5 billion ft.² coming into the global
system, eclipsing last year’s registration levels by over 40 percent.
Since LEED was launched in 2000, there have been over 9 billion ft.² registered
in the system, of which 3 billion now are outside the US. Overseas registrations
grew by over 50 percent compared to 2010, driven in part by a surge in
LEED ND projects, which more than doubled during 2011. Factors driving
international LEED trends will be discussed more fully in the international section
below.
Domestic registrations also saw a rebound, measured in floor area, but this
growth was a more modest 39 percent compared to 2010. This growth was
driven by LEED NC and LEED CS, which grew 48 percent and 143 percent,
respectively. The LEED NC numbers are quite encouraging, however, and
reflect what we believe is the growing recognition in the market that good green
design performs better both environmentally and economically.
Part of the spectacular growth in CS is that the bottom fell out of the market in
2010, so growth was happening on a very small base. Indeed, the registrations
for CS this year are not significantly above the figures from 2006 and are only
8
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about one-fourth to one-third of the registration levels of 2007–2009. This is
less a reflection of the market for green in speculative properties and more
a reflection of the unrealistic and wildly inflated numbers seen during those
bubble years.

This year, the
LEED NC standard
brought in about
50 percent more
registered floor
area than EBOM.

Last year’s discussion and forecast of the LEED EBOM figures illustrates how
easy it is to giddily react to good or unexpected news. You may recall that while
EBOM registrations fell significantly along with the other standards during 2010,
the registered floor area under the standard was approximately 50 percent
above that of LEED NC, capping a three-year trend in which EBOM continuously
eroded the lead of NC in registered floor area. This year that trend is reversed:
the NC standard brought in about 50 percent more registered floor area than
EBOM.

2011 LEED Registered Floor Area Changes vs. 2010
Domestic

International

All Projects

EBOM

17%

22%

18%

NC (incl. Retail)

48%

48%

48%

CS

143%

44%

57%

CI

1%

32%

8%

Schools

6%

19%

8%

100%

86%

90%

ND

Certifications are disappointingly flat Question: When is a record year a
disappointment? Answer: When a much higher record is expected. Overall, total
certified floor area grew by 2.6 percent worldwide, about half of the total growth
coming from domestic and half from international projects.
Unfortunately, we saw only about 1.5 percent overall growth in US certified floor
area during 2011, an anemic 7 million ft.² increase. In terms of total projects
certified, there was fair growth, but the projects were smaller and hence the
overall growth of floor area barely exceeded last years record.5 As discussed
below, international certifications fared slightly better both as a percentage and
in terms of gross square feet.
If we are being a bit harsh with our expectations of growth in certified floor area,
it is both because of the lingering nature of this issue — we have noted it in
each of our annual reports — as well as the urgency of the overall problem we
need to solve.
On the bright side, we are rapidly approaching a great milestone in LEED: 2
billion ft.² certified, which we should see some time in January 2012. The second
billion square feet of certified floor area came in less than three years, compared
to nine years for the first billion. To be fair, it should be noted that this year’s
certified floor area represents a new record and that over 30 percent of all
LEED floor area ever certified was certified this year. In addition, the number of
projects certified grew 15 percent compared to last year, even if the floor-area
growth was more modest.
By and large, we emphasize floor area over project count when quantifying environmental benefits in
this report. This is because most of the environmental impacts–with the exception of some of the site–
related elements–are driven by the size of the building being certified, not by the number of buildings
themselves.

5
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Domestic Certified
Projects

CI

CS

EB

NC

Certified

349

74

317

1073

22

227

Silver

642

252

428

1726

14

Gold

724

349

481

1964

Platinum

117

37

58

1832

712

1284

LEED for Schools
and international
certifcations for
EBOM showed
strong growth:
127 percent and
109 percent,
respectively, over
last year.

Totals

LEED
Share

31

2093

22%

80

60

3202

34%

20

29

85

3652

39%

261

1

5

13

492

5%

5024

57

341

189

9439

ND Retail Schools

As shown above, Gold-level certification is the most sought-after in the LEED
system. Judging by the steep drop-off of certifications after Gold, the Platinum
level can be seen as an almost completely different standard. As discussed
below, the international standard is much more heavily skewed toward the
highest levels of certification.
Among the various LEED standards, domestic certifications for LEED for Schools
and international certifications of EBOM get the gold stars on the forehead for
growing 127 percent and 109 percent, respectively, compared with last year’s
certification figures. The Retail application guides for NC and CI also showed
triple-digit percentage growth in certified floor area, but on a very small base.

2011 LEED Certified Floor Area Changes vs. 2010
Domestic

International

All Projects

EBOM

-5%

109%

1%

NC (incl. Retail)

10%

64%

17%

CS

-44%

70%

-18%

CI

15%

16%

15%

Schools

127%

-82%

122%

LEED SYSTEM

1.50%

7.40%

2.60%

Last year, EBOM overtook NC as the standard with the most annual certified
floor area, and 2011 marks the first year that cumulative certifications under
EBOM surpass NC — including Schools and Retail. On both an annual basis
and a cumulative floor-area basis, EBOM is now the clear certification leader.
Although, because of projects tend to be quite a bit larger, there are a lot fewer
certified projects in EBOM compared with NC.
In contrast to its stellar performance in the registration area, LEED Core and
Shell had a real stinker of a year domestically in terms of certifications, just
over half of what it did in 2010 — 34 million ft2 this year vs. 60 million last year,
though it did quite well internationally. With CS there seems to be some sort
of weird seesawing between certifications and registrations, in which a good
year in one is offset by a bad year in the other. Perhaps given how sensitive
this market segment is to the vagaries of economic reality or perception it’s not
surprising to see these numbers flapping all over the place. One thing for sure is
10
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that this level of volatility makes it difficult to establish and demonstrate trends
and value in this segment, which means there will likely continue to be volatility
in the upcoming years.
Certified floor area performance in LEED EBOM was especially disappointing,
growing by only 1 percent compared to 2010 and actually contracting by 5
percent domestically. In last year’s report, certified floor area in EBOM almost
doubled and, as we have noted on at least two prior occasions, if LEED is going
to move the needle in a meaningful way in combating unmanageable climate
change, then we will need to nearly double the certified floor area under EBOM
for several years in a row.
In spite of this underwhelming growth performance, EBOM still certified over
50 million ft.² more than LEED NC, and this year assumes the position of the
undisputed Certification Champion of the LEED system in both the annual and
cumulative floor-area categories.

2011 LEED System Share
Certified Floor Area
Domestic

International

All Projects

EBOM

44%

22%

39%

NC (incl. Retail)

32%

28%

31%

CS

7%

27%

11%

CI

6%

5%

6%

Schools

2%

0%

2%

ND

9%

18%

10%

International certified floor area grew by over 7 percent, or almost 8 million ft.²
compared to last year. In spite of this better performance internationally on
the certification front, overall the total percentage of LEED projects certifying
overseas remains far below that of the United States — 16 percent for all
international vs. 34 percent in the US.
A good part of this could be the fact that internationally, LEED did not really
get started until 2007, with the exception of the national licensing programs for
India and Canada. In addition, most projects outside the US are 3 to 4 times
as large as the average US project. Bigger projects mean longer lead times,
longer construction cycles, etc. It also could be argued that larger projects
mean greater risk to exposure to the global construction slowdown. We will be
interested to see if certification rates internationally climb in the next few years.
Are Remedial Classes Needed for LEED Registered Projects to Graduate
to Certification? At present, only about 30 percent of all the floor area
registering in LEED ends up certified. “So what?” is a legitimate question here,
particularly with respect to the new construction standards, whose certified floor
area this year is over 20 percent of estimated new construction in 2011. This
is getting quite close to the mythical 25 percent penetration level currently
used as a benchmark for full penetration of LEED’s target market. Some argue
that “graduating” from the system is not necessarily the right end-game for
all projects and that LEED is almost as valuable as an analytical framework
for approaching comprehensive greening efforts as it is in a verification of
11
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environmental field performance.
We agree that the use of LEED as a framework and LEED Online as an
organizing tool can bring value and usefulness to projects, just as auditing
classes can support the general goal of “learning.” However, we are not
sure that we would be comfortable generally with professionals whose claims
of expertise are based on courses or licensing procedures where testing is
optional.

LEED
EBOM

LEED
NC

LEED
CS

LEED
CI

Certification Period: Time from
registration to certification (months)

17

32

24

18

26

22

Annualized 2011 “Graduation” Rate7

54%

27%

17%

31%

20%

26%

Annualized 2010 “Graduation” Rate

42%

42%

21%

36%

9%

33%

Cumulative 2011 “Graduation” Rate8

38%

30%

19%

30%

16%

29%

LEED Standard

LEED for
LEED
Schools System6

It may be unrealistic, but we have always believed that roughly 70 percent of the
projects that go into the LEED system should come out certified. It may well be
that there are far more confounding forces out there that prevent certification
from happening than can be accommodated within a 30 percent failure rate.
By the same token, for Existing Buildings, far too few projects are both
registering and certifying based on what is believed to be the addressable
market. Based on our analysis, only about 1/8th of the potential market for
LEED is registering and only half of that is certifying. The EBOM standard is
the key to the ability of LEED to transform the building sector, yet we know very
little about why projects are not certifying, let alone not registering.
There are several plausible reasons why a project might not certify, among them:

6

•

A planned project does not materialize;

•

project budgets are cut at the wrong time;

•

people don’t want to spend the money on the certification fees or
commissioning process

Weighted by % of total certified floor area.

7

“Annualized” Graduation Rates match the current year’s certified floor area with the registered floor
area from the previous 17-32 months, depending on a project’s time to certify under each system. For
example, because the average time to certify for EBOM is 17 months, 2011 EBOM certified projects
are compared with total registrations from the 1st half of 2011 and all of 2010.
8

The “Cumulative” Graduation Rate uses cumulative registered and certified floor area to date for the
same period, rather than annual floor area.
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We know very little
about why LEED
EBOM projects
are not achieving
certification,
let alone not
registering in the
first place.

•

the “value elimination” process results in the building no longer meeting
LEED’s qualifications;

•

a project fails to fulfill a prerequisite or sufficient credits to certify;

•

the owner feels that they don’t need to certify, having received all the
value from simply registering the project;

•

an owner are or a design team registers a project and realizes they’re in
over their head

•

project gets registered without the permission of the owner years ago;

•

developers’ caution due to the fact that a large minority of LEED
buildings to not perform as expected.

We have run into many of these situations in our daily business, and some of
these are things for which USGBC or GBCI have no easy remedy. Unfortunately,
far too little is known about why projects do not register or certify and some
research on these reasons may give rise to important improvements in the
rating system and its administration, as well as point the way to good business
opportunities in the market. However, gaining a deeper understanding of
where the real barriers to certification lie and devising programs, both internal
or external, to bridge some of the gaps identified would be an excellent
investment in the future of LEED.
Highlight on LEED 2009/”v3” LEED 2009, or “Version 3,” depending on whom
you talk to, represented a fairly significant departure from previous versions
of the standard. For last year’s report we had only a sketchy idea of how the
market was responding to the changes in the system. In this section, we will give

LEED Domestic
Certification Shares

LEED 2009

All Rating Systems Since Inception

# Certified Projects

Share

# Certified Projects

Share

Certified

193

20%

2190

22%

Silver

337

34%

3381

33%

Gold

366

37%

3987

39%

Platinum

88

9%

583

6%

Total

984

10141

a brief overview of some of these impacts, while going into a little more detail
section by section in the various credit categories.
The LEED 2009 certification profile is similar to the overall certification
distribution of the system, although the Platinum certification is awarded more
frequently. Perhaps some of the more experienced teams increasingly are going
after this coveted award.
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Not surprisingly, LEED 2009 is more heavily weighted internationally than the
system as a whole, reflecting the fact that international uptake has been a
relatively recent phenomenon. It’s interesting to note that the percentage of
overseas LEED 2009 certified projects is higher than for the system as a whole.
Perhaps this is because some of the earliest domestic LEED projects were
registered when the market was immature and owners and project teams found
that many of the requirements were not feasible given the state of the market at
the time.

LEED 2009
Penetration
Domestic

Registered
SF

Registered
%

Cert SF

Cert %

1,420,301,725

59%

155,045,103

74%

995,346,130

41%

53,693,971

26%

International
Total

2,415,647,855

208,739,074

27%

11%

% of LEED System

It also makes sense that LEED 2009 would have a higher percentage of total
registered floor area, than certified floor area. The preponderance of projects
certified under LEED 2009 are in the CI and EB standards — the ones with
the shortest certification time lines —which indicates that the majority of the
registered projects in NC and CS are yet to certify.

Projects

SF

Project %

FT2 %

NC

203

22,310,089

17%

9%

CS

39

10,601,417

3%

4%

CI

518

19,043,079

42%

7%

EB

446

175,480,447

36%

71%

Schools

13

635,619

1%

0%

ND

3

20,271,001

0%

8%

1,222

248,366,387

Total

Also not surprising is that the vast majority of the certified floor area under LEED
2009 is in the existing buildings segment. EBOM projects tend to be larger to
begin with and this, combined with the shorter average time to certification,
make it a logical certified floor area frontrunner.
Market Value of LEED and Energy Star Projects The valuation of commercial
properties is a complex and multifaceted task. The most up-to-date,
unpublished 2011 data from USGBC and CoStar9 indicates a mixed bag of
conditions. On one hand, average vacancy rates across 12 major commercial
office markets10 are 2 percent to 4 percent higher for LEED projects, while net
absorption on average is about 16 percent higher for LEED properties compared
“Current Trends in Green Real Estate–Summer 2011 update” USGBC/costar/green print foundation
webinar presentation, June 21, 2011.
10
Atlanta, Boston, Chicago, Cleveland, Denver, Houston, Los Angeles, Miami, New York, San Francisco,
Seattle, Washington DC
9

14

© 2011 GreenBiz Group Inc. (www.greenbizgroup.com). May be reproduced for noncommercial
purposes only, provided credit is given to GreenBiz Group Inc. and includes this copyright notice.

with all offices, and rents are an average of 30 percent higher. It should be noted
that these are broad market indicators and do not compare similar properties.
For the greater Philadelphia market, Jones Lang LaSalle’s regional office has put
together a fantastic market indicator snapshot called “Green Gauge” that does
compare submarkets and building types. The 2011 3Q Green Gauge found
that green buildings — defined here as either LEED or Energy Star certified
— overall have nearly a $4 rent premium per square foot, a 3-plus percent
lower vacancy rate and are being absorbed much faster into the market. In
addition, the 12-month forecast of rent trends are rising for green, while Greater
Philadelphia rents for standard offices are stagnant or falling. The picture is a bit
more mixed at the geographical and building type level, but the overall picture
of superior market performance for green buildings remains the same.
Moreover, several new and important statistical studies look at the impact of
green labels on market value that also control for all of the key factors that go
into a real estate valuation — for example, building age, size, location, class,
etc. — all of which corroborate to varying degrees the premium associated with
third-party green certification. Most of these recent valuation studies focus on
buildings certified between 2007 and 2009, which allows some comparability
between LEED and Energy Star, since the requirements of each standard did not

Summary of US Green Office Value Studies11
Study
Fuerst & McAllister (2011)12
Eichholtz et al (AER)

14

Eichholtz et al (RICS)16

Rental Premium

Sales Price Premium

Vacancy Rate Premium

Energy Star 4 %

Energy Star 26 %

Energy Star 1-3 %

LEED 25 %

LEED: No Premium

Energy Star 3.3 %

Energy Star 19 %

Bundled as “effective rent”: 7 %
premium overall

LEED: 5.2 %15

LEED: 11 %15

15%

Energy Star: 2.1 %

Energy Star 13 %

Bundled as “effective rent”: 6-7
% premium overall

LEED 5.8 %

LEED 11 %

2.70%

8.50%

Not Addressed

Energy Star 7-9 %

Not Addressed

Energy Star: 10-11 %

LEED 15-17 %

LEED: 16-18 %

9%

None

LEED 5 %

13

Pivo & Fisher

17

Wiley et al (2010)18
Miller et. al. (2008)

19

2-4 %

Adapted from Building Better Returns, 2011, Australian Property Institute, Property Funds Association,
p.21.
12
Fuerst, F., McAllister, P., Green Noise or Green Value? Measuring the Effects of Environmental
Certification on Office Values, Real Estate Economics Vol. 39 #1 pp. 45-69, 2011.
13
One curious feature of this study was the fact that higher rental rate impacts did not always translate
into higher building valuation.
14
Eichholtz, P., Kok, N., Quigley, J.M. Doing Well by Doing Good? Green Office Buildings Annual
Economic Review v100 pp. 2492-2509, December 2010.
15
Not statistically significant.
16
Eichholtz, P., Kok, N., Quigley, J.M., Sustainability and the Dynamics of Green Building RICS Research,
October 2010.
17
Pivo, G. and Fisher, J. (2010), Income, value and returns in socially responsible office properties.
Journal of Real Estate Research, 32: 243-269.
18
Wiley, J., Benefield, J. and Johnson, K. (2010), Green design and the market for commercial office
space. Journal of Real Estate Finance and Economics, 41 : 228-243.
19
Miller, N., Pogue, D. Gough, Q. and Davis, S. (2009), Green buildings and productivity. Journal of
Sustainable Real Estate, 1: 65-89.
11

15

© 2011 GreenBiz Group Inc. (www.greenbizgroup.com). May be reproduced for noncommercial
purposes only, provided credit is given to GreenBiz Group Inc. and includes this copyright notice.

change during that period.
Two things are apparent from the table above. First, a third-party green label is
a good investment. Second, the fact that results can vary by a factor of 3 to 5
from the same database indicates that teasing out the exact factors that drive
value is complicated and that there are many ways to slice this pie.

Studies have found
that green-labeled
buildings command
a rent premium
of between 3
and 6 percent; in
addition, the green
properties that sold
during this period
sold for a premium
of 11 percent to 19
percent.

The most recent green value study by Fuerst & McAllister, published in Real
Estate Economics,20 found that green–labeled buildings command both a rental
premium — 4 percent in the case of Energy Star and 5 percent in the case of
LEED —as well as a building value premium — 26 percent in the case of Energy
Star and 25 percent in the case of LEED.
Two studies from Eichholtz21 et al., released in late 2010 — one through the
peer-reviewed American Economic Review (AER), the other through the Royal
Institute of Chartered Surveyors (RICS) — looked at approximately 1,300
and 2,000 Energy Star- and LEED-certified projects in the US office market,
respectively. These projects were compared with nearby buildings in terms of
occupancy rates, rent paid, sale price, etc.22
Both statistical studies came to nearly identical conclusions: green-labeled
buildings command a rent premium of between 3 and 6 percent. When factoring
in the higher occupancy associated with the green label — the so-called
“effective” rent — the green margin grows a couple more percentage points. In
addition, the green properties that sold during this period sold for a premium of
11 percent to 19 percent.
Another interesting conclusion of Eichholtz is that in spite of the falling value
and returns in the real estate market in general, green projects have not been
similarly impacted: “[we] found…that the large increases in the supply of green
buildings between 2007 and 2009, and the recent downturns in property
markets, have not significantly affected the returns to green buildings relative to
those of comparable high-quality property investments.”
These findings are corroborated by recent real estate industry-funded research
out of Australia, which found that green-labeled offices—using the Australian
Green Star and NABERS23 certification labels — command rental premiums of
up to 5 percent for Green Star & 3 percent for NABERS, with higher premiums
going for higher levels of certification, and sales premiums of an average of 2-9
percent for NABERS and up to 12 percent for Green Star. Actual values ranged
between 8 and 20 percent depending on the local market. Another interesting
finding was the negative impact that lower ratings of NABERS (1 to 2 Stars out

EFuerst, F. & McAllister, P. “Green Noise or Green Value? Measuring the Effects of Environmental
Certification on Offices” (2011) Vol. 39 #1: pp45-69.

20

Eichholtz, et.al. Doing Well by Doing Good? Green Office Buildings, American Economic Review, Vol.
100 No. 5, pp. 2492-2509 (December 2010). Eichholtz et al Sustainability and the Dynamics of Green
Building, RICS Research October 2010.

21

22

“Nearby” is defined as within ¼ mile.

23

National Australian Built Environment Rating Scheme (NABERS)

NABERS is intended to evaluate the full range of buildings, not just “efficient” or “green” buildings as
would Energy Star or LEED.

24
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of 5) have on rents, with discount of up to 9 percent for the lowest ratings.24
In previous reports, we have noted the international work done by CB Richard
Ellis on LEED and BREEAM (the UK’s LEED counterpart) certified projects that
found rental premiums between 2 and 6 percent. The same study found that
green building cost premiums essentially offset the rental premiums, but goes
on to note that the calculations didn’t include the energy savings implemented
through the greening program.

LEED Homes

At some point, skeptics of the value of green are going to have to concede that
this body of evidence lays to rest the myth that green building doesn’t make
economic sense.

Last year was the first year in which we attempted to assess the market
conditions and the environment impacts of certifying residential buildings
to the LEED for Homes system. Compared with 2009, the number of LEED
Homes certified — about 5,100 (based on the number of units) — grew by
almost 100 percent during 2010. Forecast certifications for 2011 indicate much
more modest, but still impressive, growth of around 28 percent, for a total of
approximately 16,000 certified units. This year’s expected growth is about twice
the estimated 10 percent growth in seasonally adjusted annual housing starts
compared with 2010. In terms of penetration of expected housing completions
for 2011, certified single-family LEED units are approximately 0.7 percent and
multifamily at 1.7 percent.
Registrations are anticipated to grow slightly this year as well to about 23,000
units. Based on typical splits between single- and multi-family units, this
represents approximately 1.5 percent of new single-family starts and almost 8
percent of multi-family starts. All told, over 63,000 units will be registered in the
LEED system by the end of 2011.

Estimated LEEDcertified Homes

Total Units

2007-2011

15,966

(attached & detached)

Multi-family

(including duplex & triplex)

Approximate
Floor Area

6,942

9,004

22.3 million ft2

Single-family

Although single-family homes dominate the project totals in the LEED system,
the majority of housing units certified and registered are multifamily. At 44
percent to 56 percent, the single-family/multifamily unit split is somewhat of the
inverse of the market in general where 75 percent of the units are single-family.
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% of LEED Homes Certified

One interesting
finding from the
LEED Homes
market: The bulk
of certified homes
are classified as
“affordable.”

Building
Type

# of
Projects

Share by #
of Projects

# of Units

Share By #
of Units

detached
single-family

1125

77%

3258

25%

attached
single-family

164

11%

2420

19%

stacked
duplex

15

1%

191

1%

stacked
triplex

7

0%

107

1%

low-rise
multi-family

107

7%

4726

36%

mid-rise
multi-family

35

2%

2320

18%

What is so interesting about this is that biggest plurality of the multifamily
homes certified are classified as “affordable.”25 If building green really were
that expensive, it seems counterintuitive that such a high proportion of certified
homes would be in this category.

Certified Homes
by Type

Percent of total
units (2011)

Custom

9%

Affordable

49%

Production

15%

Military

11%

Other

20%

Housing statistics show that the average single-family and multifamily dwelling
size in the United States is decreasing. These trends are reflected in the average
size of LEED homes. Across the board — in single-family, duplex/triplex, and
multifamily homes — unit sizes decreased by approximately 10 percent on
average over the past year.

Avg LEED Unit Avg LEED Unit 2010 Housing Characteristics
Report-Census (ft2)
size 2011 (ft2) size-2010 (ft2)
Single Family

1,989

2,137

Duplex/Triplex

1,436

1,463

902

1,090

Multi-Family

2,392 vs. 2,438 in 2009
1,015

Certification trends also are shifter toward higher levels, reflecting the overall
progress as the market matures and becomes more experienced. This is likely
due in part to competition, in which green builders in the same market attempt
Generally, “affordable housing” is targeted to people earning no more than 80 percent of the local
median income.

25
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to establish an edge by seeking higher levels of certification. It has been well
documented that experienced teams can deliver LEED projects for lower costs
compared to conventional building; therefore we expect that as builders gain
experience they will be increasingly able to offer a higher-level certified project
at competitive costs.

Certification Distribution (by number of units)
2010
2011
Certified

12%

7%

Silver

52%

42%

Gold

22%

25%

Platinum

14%

24%

When it comes to energy, it appears that projects are not quite achieving the
levels of efficiency that they did a year ago. We have modified our approach to
calculating energy savings in homes this year using a unit-weighted approach
rather than a project-weighted approach.
Based on the LEED Homes Database, the unit-weighted average energy score
is about 14 LEED points, which corresponds to an average Home Energy Rating
System (HERS) score of approximately 67.26 The project-weighted average
score we used last year is just over 15 points, approximating a HERS score of
65. In either case, the average LEED Homes project uses between 33 percent
and 35 percent less energy than a project built to the 2006 International Energy
Conservation Code.
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International Market

LEED Is Getting Increasingly International If last year’s story was that LEED
was no longer a new building standard, then one of the top stories this year is
that LEED is less and less a US–based system.
International — that is, non-US — registrations have been growing steadily as
a proportion of total registered floor area and this year they nearly reached
parity, with almost 45 percent of total floor area in the system coming from
outside the US. This year saw a pretty significant spike in floor-area registered
internationally, which climbed more than 50 percent compared to 2010. Indeed,
this year’s international registrations approached the record set in 2009 and
were the second-highest total since the system’s inception.
LEED has registered or certified projects in 131 of the world’s 196 countries,
with a total floor area of almost 3 billion ft.² When combined with the nearly 1.5
billion ft.² that are registered under LEED India and LEED Canada, it is clear that
LEED is the dominant global green building certification brand.
The growth in international registrations is only part of the picture, because
these figures do not include the floor area increases that come from the
independently managed standards in India and Canada, though LEED Italia at
present registers and certifies its projects through the USGBC.

Overall LEED System Share to date

Domestic

International

Cumulative Certified Projects

84%

16%

Cumulative Registered Projects 2010

72%

28%

Cumulative Registered Projects 2011

68%

32%

2011 Certified

81%

19%

2011 Registered

56%

44%

The impact of the near-parity in domestic and international registrations is
clearly demonstrated in the five-point swing between 2010 and 2011 in terms of
cumulative registered projects. Certified projects are still predominantly located
in the US, which we believe reflects the larger size of overseas projects — almost
three times the average size of projects in the US — as well as the fact that LEED
was not used significantly internationally until 2007, except in India and Canada,
which are only partially represented in the counts below.

Non-US Project Certification Distribution
Share

# Projects

Certified

14%

97

Silver

25%

179

Gold

48%

335

Platinum

13%

91

Internationally, the certification distribution is heavily skewed toward Gold and
Platinum — over 60 percent of projects certified internationally got one of these
levels — indicating that the global construction elite is pursuing LEED even
more aggressively than the construction leaders in the US.
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2011 Non-US Certification Share (based on ft2)
EBOM
NC
CS
CI
Schools
25,000,000
22%

32,700,000 30,800,000
28%

ND

5,700,000

24,000

20,100,000

5%

0%

18%

27%

LEED NC is currently the dominant international standard, followed closely by
CS and ND. Given the amount of large-scale development currently going on
outside the US, we anticipate that the Neighborhood Development standard
will grow quickly to be the dominant global LEED brand. There are a couple of
elements of the ND standard that are poorly compatible with cultural and real
estate development norms around the world — in particular the prerequisite
prohibiting the presence of physical gates — which we anticipate will be
modified as the international evaluation process in LEED progresses.
Compared to its leadership in the US market, the EBOM standard lags far
behind the new construction standards outside the US. However, as iconic
existing buildings certify — for example this year’s Platinum certification of the
Taipei 101 project — we expect that this will give a significant boost to existing
building certification around the world.

Top 10 Countries (Registered + Certified)

# Projects

Floor area (ft2)

1554

964,673,465

3768

766,416,439

China26

690

593,888,157

UAE

748

483,227,607

Korea

139

249,356,337

South Africa

119

108,233,338

Brazil

327

105,651,273

Mexico

214

61,021,544

Germany

195

45,792,706

Qatar

92

31,299,005

Country
India
(Includes IGBC data on LEED India)

Canada
(Includes CaGBC data on LEED Canada)

26
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Green Building
Councils are
growing quickly;
with 65 countries
and territories with
Councils at various
stages of formation.
In Europe alone,
where there’s a
strong push toward
zero net resource
consumption in
buildings, there
are 25 countries
with green building
councils that are
either established,
emerging, or
prospective
members of the
World Green
Building Council.

The Emergence of International Green Building Councils One significant
trend that is improving the uptake of green buildings around the world is the
growing stability and sophistication of national green building councils (GBCs).
The World Green Building Council (WGBC) was founded in 1999 with only eight
member countries, including the United States. Now, there are 65 countries and
territories with GBCs at various stages of formation. Many of these organizations
are struggling for stability and recognition, as is common for any nascent
nongovernmental entity, but there are signs they are becoming important parts
of the national dialogue around building matters. For example, the Nigeria
Green Building Council was asked, for the first time ever in the case of the
nongovernmental organization, to provide comments on government policy to
promote implementation of its Millennium Development Goals.27
At the annual meeting of the World Green Building Council, held in conjunction
with the 2011 Greenbuild expo, each of five global regions gave impressive
overviews of their current programs and progress. If you are interested
in following the developments of these international councils, we highly
recommend that you download the full regional reports,28 which we summarize
below.
In Europe, there are 25 countries with green building councils that are either
established, emerging, or prospective members of the WGBC. There is a
strong push in Europe toward zero net resource consumption in buildings,
both through regulatory means and through the implementation of voluntary
standards. The emphasis in Europe tends to be on more passive standards;
Germany’s Passivhaus standard being the most famous. The creation of national
councils has caught on rapidly: in Germany, for example, since the inception of
the national council four years ago, almost 11,000 members have joined and the
German Sustainable Building Council standard has grown very well.
The Middle East/North Africa (MENA) region has nine member countries. Not
surprisingly, these GBCs find that the level of their influence corresponds with
their age and experience. Most seek to support and partner with governments,
which they are expecting to take the lead in promoting green. The importance
of green buildings to some of the Gulf State governments is shown by the fact
that two of the top 10 countries for LEED are UAE and Saudi Arabia. The largest
buildings issue facing the region is the need for affordable housing, which is
driven by the fact that the region is demographically very young and many of
these young people and their new families need housing. Passive design and
affordable new technology are highly sought after in the region. Leaders of the
national councils in the MENA region say they expect the Arab Spring revolution
to have a significant impact on the green building movement, though in what
way is not yet clear.
As with MENA, the six national councils in Africa are focused on affordability of
green projects. Although South Africa is one of the world’s largest markets for
LEED, green buildings in Africa are generally misunderstood as high-technology,
expensive propositions — a fact belied by the preponderance of LEED-certified
Homes that are affordable — according to experts there. Creating a culturally
The Millennium Development Goals were launched in the year 2000 with a goal to dramatically
address extreme poverty around the world by the year 2015. http://www.un.org/millenniumgoals/bkgd.
shtml

27

28
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sensitive standards framework will be very important for the proper uptake of
green building codes and standards there. For example, adapting building
design and technologies to the fact that 59 percent of the fuels used in Africa
are biomass-based, and used by the overwhelming majority of the population,
while at the same time providing options for cleaner, more-efficient fuel sources
could be an important leverage point.

One of the biggest
challenges to
growing LEED
abroad is building a
culturally sensitive
framework for each
region’s standard.

Outside of North America, green building councils and projects registering in
LEED are growing rapidly, according to the regional update of the Americas.
With seven established GBCs and 15 prospective or emerging councils, this is
one of the most active regions in the world. As with other developing regions,
there is a heavy emphasis on affordable housing as a building sector priority.
According to participants, many Latin American countries expect that the
government should take a leading role in the development and promotion of
green building labels. With the advent of the 2014 World Cup in Brazil, there
has been a huge surge of green projects and interest in LEED, with many of the
soccer venues seeking certification.
In the Asia-Pacific region, which is growing rapidly with 16 members, including
six established members, there are more active and successful green building
standards anywhere outside of Europe. In Singapore, the Green Mark standard
as over 10 percent of the market and is aiming for 80 percent by 2030, HongKong BEAM has about a quarter of the market there, EEHW in Taiwan is growing
and Australia’s Green Star and NABERS systems are producing some of the
most well-researched projects anywhere. Japan’s CASBEE has influenced China’s
emerging Three Star system, as has LEED. What is notable about most of these
standards is the leading role that government has had in their development and
diffusion. Perhaps with the exception of Australia’s Green Star, the majority of
these standards have received significant monetary and political support from
the national government.
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Sustainable Sites

In LEED, the Sustainable Sites category focuses on three principal land–related
elements: the “location efficiency” of a project site — that is, whether it is
located in or near areas served with mass transit and alternative transportation
measures; the treatment or restoration of the site in terms of minimizing
construction impacts or remediating or restoring the site to preconstruction
conditions; and the “site performance” parameters, including the site’s ability to
store and treat stormwater, its ability to minimize heat islands and minimizing the
contribution to nighttime light pollution.
The largest environmental consequence of LEED’s Sustainable Sites section is
reducing vehicle miles traveled (VMT) for commuting — defined as what people
in the National Household Transportation Survey characterize as “journey to
work”— based on its “efficient” location. A building that is near mass transit or
near several different types of occupancies, or to which employees can easily
walk or bike to work, is considered to be “location efficient.”
Not surprisingly, given the strong shift in emphasis toward location efficiency in
the new standard, LEED buildings continued the trend toward becoming even
more location efficient. Compared with 2010, this year’s VMT estimates are
significantly higher. By 2030, we estimate that location-efficient LEED building
will result in reductions of nearly 70 billion vehicle miles traveled each year,
over 3 billion gallons of gasoline saved and the elimination of countless tons
of respiratory-killing emissions. Last year, we forecast barely 20 billion VMT
avoided for 2030.

Site Impacts: VMT Reductions

Exit: 2011
Fewer miles traveled:

5,770
(in millions)
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Exit: 2020
Fewer miles traveled:

28,550
(in millions)

Exit: 2030
Fewer miles traveled:

69,220
(in millions)
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Total Impact from Combined LEED Alternative Transportation
& Location Efficiency Measures
2011

2020

2030

5.77 billion

28.5 billion

69.2 billion

123,000

741,000

1,706,000

58,800,000

1.27 billion

3.07 billion

8.6 billion

19.9 billion

477

2,358

5,718

21,606

106,905

259,194

NOx

699

3,459

8,386

Particulates

64

314

762

2,500,000

12,300,000

29,800,000

VMT reductions
Vehicle equivalents reduced

LEED EBOM 2009
projects have so
far reduced twice
the miles per trip
than earlier verions
of the standard
— perhaps due to
increased weight
given to location
efficiency.

Gallons reduced
GBMIR 2010—VMT Reductions
EMISSIONS REDUCTIONS (TONS)
Hydrocarbons
CO

CO2

The VMT reductions in this year’s report are more than three times higher than
last year’s for a few reasons: last year we incorrectly calculated the trip reductions
from EBOM projects, resulting in an under-count of the impact. Unlike the BD&C
standards, EBOM measures direct trip productions. Unfortunately, in the 2010
report we took what should have been direct trip reduction figures and applied
it to the assumed 35 percent trip reduction resulting from integrated location
efficiency measures. This had the impact of undercounting trip reductions from
EBOM projects by almost two-thirds.29
In addition, the Department of Transportation reported significantly higher
“travel to work” mileage in 2010 compared to 2009. Second, the location
efficiency of new construction — projects that are achieved LEED’s development
density and community connection credit and its four alternative transportation
credits —–increased significantly in projects that certified to version 2009.
Finally, perhaps due to the significant increase in points given to location
efficiency, the measured trip reduction in EBOM 2009 projects was
approximately twice that of EBOM v2 projects — 36 percent compared with
18 percent. It is interesting to note that the measured reductions in EBOM are
approximately what we assume for the maximum effect of location efficiency in
the new construction standards: 35 percent.

So, rather than counting an 18 percent VMT reduction from EBOM projects, we counted 18 percent *
35 percent or about 7 percent.
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Land-Related Impacts Our calculations in this year’s report are quite different
from last year’s, particularly with regards to the land-related impacts of the site
credits. One of the biggest changes has to do with new site area data available,
which allowed us to replace our guesstimates for average site area and floor
area ratio that we use to calculate all of the land-related impacts. As it turns
out, these guesses were pretty far off when compared to the data. Mea culpa.
Average site area was quite a bit larger than previously estimated, which results
in higher figures for land preservation, remediation etc., even though the trends
in many of the land-use related credits is trending flat or downward as shown
below. This is not terribly surprising, given the more centrally located sites
being chosen.

LEED
Sustainable Site
Trends

Estimated %
VMT Reductions
(compared to total
commute VMT)

Site Restoration
Brownfield
& Reduced
Redevelopment
disturbance
(% projects achieving)
(% projects achieving)

Stormwater
Management

Heat
Islands

(% projects achieving)

(%projects
achieving)

NC 2.0-2.1/EB

21%

44%

20%

46%

65%

NC 2.2/CS 2.0/
EBOM

21%

46%

19%

41%

54%

NC 2009/ CS
2009/EBOM
2009

29%

40%

20%

35%

54%

All

NC/CS only

NC/CS only

All

All

Stormwater As LEED begins to further integrate place-based standards, such
as LEED-ND into its building standards and vice versa, we expect to see more
weight given overall to things like stormwater pollution prevention. Ultrafine particulates — PM 2.5 or smaller — which, in urban areas predominantly
come from cars and other vehicles — fall or are washed out of the sky prior to
or during storms. When it rains — especially if there has been more than two
weeks since the last rainfall — the first ¾-inch of a storm generates what is
known as “toxic flush,” where all of this poison that falls from the sky is washed
into the watershed, causing a great deal of harm to aquatic life and contributes
to marine dead zones offshore of large urban areas.
As we can see from the table above, projects certifying under LEED 2009
implemented fewer stormwater protection measures. This could be a reflection
of the higher proportion of urban projects, as well as a higher proportion of
EBOM projects in 2009 certified floor area. Because of the cost to retrofit
existing buildings for stormwater treatment, which can be negligible in a new
project, EBOM projects tend to implement the measure less frequently.
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Through 2011, we estimate that LEED stormwater prevention and treatment
requirements have avoided or treated over 2 billion gallons of toxic flush —
significantly more than we calculated last year — principally due to the growth
in average site area associated with these projects. By 2030, we estimate that
LEED projects will reduce or treat over 13.6 billion gallons of stormwater per
each ¾-inch storm event.

Other Sustainable Site Impacts
2011

2020

2030

10,392,503

30,113,049

57,191,452

Sensitive Land Avoided
& Open Space increased
from Site Selection
Requirements (acres)

170,808

469,619

890,698

Brownfield Acres
Redeveloped (acres)

36,947

98,950

188,202

Topsoil Preserved
from Erosion Control
Requirements (tons)

"Gallons Reduced per first
3/4" Stormwater 'Toxic
2,146,300,000 6,649,100,000 13,663,400,000
Flush' (gallons)"
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Total water savings in LEED grew less than we might have anticipated, given the
fairly significant bump in water efficiency requirements and scoring emphasis
included in LEED 2009. This flattened growth reflects some interesting and
somewhat contradictory trends in water efficiency for LEED.

Water-Saving Trends
NC 2.0/2.1 NC 2.2 NC ‘09

CS

CS ‘09

EB

EBOM

EBOM ‘09

Floor Area-Weighted
Irrigation Savings

70%

70%

74%

70%

29%

40%

23%

36%

Floor Area-Weighted
Wastewater Reductions

14%

13%

23%

8%

0%

6%

n.a.

n.a.

25.4%

27.5%

32.7%

19.4%

32%

12.7%

18.9%

24.3%

Water Efficiency

Floor Area-Weighted
Plumbing Savings
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Plumbing Fixture and Cooling Tower Savings Increase Overall water savings
rates in LEED buildings remained strong, with an average of approximately 30
percent savings compared with the LEED baseline, an increase from the roughly
25 percent average savings from previous versions of the standard.
Across the board, we found that LEED 2009 projects were saving more indoor
water compared with previous versions of the standard. Water savings from
more-efficient plumbing fixtures grew approximately 10 percent this year, but
the impact is not yet being fully felt in our forecasts because the level of LEED
2009 certified floor area is still relatively small. In addition, higher levels of
energy efficiency are leading to decreased water consumption in buildings that
use a cooling tower as part of their heat rejection.
Landscape Irrigation Savings Decrease These indoor–related savings
were partially offset by decreases in total landscape irrigation savings, which
declined approximately 15 percent compared with last year. We believe that
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the reduction in landscape water savings is more a function of the increasing
urbanization of LEED projects rather than a retreat from water efficiency. This is
evident from the total number of projects seeking to this credit rather than the
average savings achieved per project.

Breakdown of Total LEED Water Savings
2011

2020

2030

Plumbing Water Savings

9,176

52,728

134,465

Landscape Water Savings

23,180

96,479

219,290

Cooling Tower Savings

16,388

90,865

227,378

1%

5.1%

12.3%

% of Annual Non-Res Water Use

As a percentage of total non-residential water use, our revised calculations
show a decline from the approximately 14 percent savings last year to just over
12 percent this year. The principal reason for this reduction in overall water
savings has to do with an upward revision of baseline water consumption for the
nonresidential sector. Last year, we used a slightly different calculation method,
which resulted in lower national commercial building water use. Thus, even
though total water savings are higher this year, a greater increase in the baseline
produces a lower percent total savings.
Wastewater Reductions LEED defines wastewater strictly as water used to
move sewage in sanitary fixtures — urinals and water closets. Thus, there is a
significant difference between total water savings and gallons of wastewater
reduced.
Compared with last year, there are more projects with higher levels of savings,
reflecting the growing penetration of low-flush sanitary fixtures. Given the
expense and complexity of on-site wastewater treatment, it is not surprising
that most projects are aiming for achieving a 50 percent reduction figure using
water efficient fixtures supplemented by non-potable water use for flushing. By
2030, we expect wastewater generation to be reduced by more than 30 percent
compared with last year’s estimate.

29

2011

2020

2030

Gallons Wastewater Reduced (billions)

9.176

52.728

134.465

% Annual Waste Water Reduction

0.2%

1.3%

3.3%
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Energy Impacts

Much has been said over the years about the energy savings of LEED projects.
With the dismissal of the frivolous “LEED wastes energy” lawsuit and strong
gains in energy savings estimates in new construction certification and growing
energy savings in LEED EBOM, we hope we can finally put this question to rest.
At Greenbuild 2006 in Denver, the USGBC Board of Directors committed to
reducing the CO2 footprint of LEED projects by 50 percent. This directive drove
the increased emphases on location efficiency and energy efficiency in the
2009 rating system. Compared with our 2010 estimates of CO2 reductions from
building energy efficiency, this year’s analysis shows a jump of approximately 30
percent by 2030.
There are two forces at work here. First is that LEED buildings are getting more
energy-efficient. Second is that building baseline energy intensity increased a
bit as we switched our primary data source from CBECS to the Building Energy
Data Book, which is more current. A higher percentage of a bigger number is a
bigger number...
Our 2030 energy savings estimate this year are almost 25 percent higher than
last year’s forecast, principally due to higher energy savings per building; the
average energy savings for LEED 2009 new construction projects — weighted
according to savings by type of project and its share of certified floor area —
is over 32 percent, compared to just about 27 percent on average for earlier
weighted calculations of the LEED standards. Overall, we estimate that LEED

LEED Energy CO2 Savings
(Percent of Total US Emissions Avoided)

30

0.35%

1.96%

4.92%

2011

2020

2030
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buildings will save over 11 percent of total non-residential energy use by the
year 2030, compared with the 9 percent savings impact calculated last year.31
Average Energy
Saving (%)

Average on
Site Electricity
Generation (NC Only)

Average %
Renewable
Electricity
Purchases

NC 2.0-2.1/EB

24%

1.60%

24%

NC 2.2/CS 2.0/
EBOM

26.70%

1.40%

19%

32%

3%

25%

LEED Sustainable
Energy Trends

Not only does LEED
need to save more
energy, it needs to
do it more broadly:
This year’s increase
in project energy
efficiency does
not sufficiently
move the needle
regarding
total energy
consumption.

NC 2009/ CS
2009/EBOM 2009

Unfortunately, as we can see below, this increase in project energy efficiency
does not sufficiently move the needle regarding total energy consumption.
As we’ve said in previous versions of this report, not only does LEED need to
save more energy, it needs to do it more broadly. Given that the LEED new
construction standards is nearing the 25 percent market penetration threshold
that has guided the level of stringency in the standard, most of these additional
savings need to come from the existing building market. It’s encouraging that
existing buildings represent the most energy-efficient group in the LEED system.
However, the penetration into this market is not adequate to generate enough
savings to result in a net decrease in energy consumption, let alone the 80
percent reduction needed by 2050 to combat unmanageable climate change.

Energy Savings

(in Millions of Short Tons of Coal)

128.88

49.9
8.29

2011

2020

2030

The Department of Energy’s Building Energy Data Book, which forms the basis of much of the
comparison data in our analysis, decreased its forecasts baseline energy consumption for non-residential
buildings. This contributed to the increase in the percentage of total domestic energy use as well.
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2011

2020

2030

Net Commercial
Building Consumption

18.29

19.24

20.12

TOTAL LEED SAVINGS
(Quads)

0.17

1

2.58

Projected US
Commercial Building
Consumption - Q

18.46

20.24

22.7

% of 2010 Baseline

99.80%

104.90%

109.70%

% Savings of Total
Commercial Energy Use

0.90%

4.95%

11.37%

9,412,168

53,682,500

141,949,159

319,204,489

1,927,721,276

4,970,211,037

8,291,026

50,070,682

129,096,391

Annual CO2 Emissions
Reductions (tons CO2)
Coal Reductions
Cu. Ft.
Short tons of Coal
Equivalent

On-site renewable energy also saw a doubling compared with last year.
Photovoltaic prices continued to decrease and renewable energy portfolio
requirements are making large-scale building integrated photovoltaic projects
more attractive, particularly projects such as solar photovoltaic–integrated
parking structures. Several such projects started development in California over
the last year, many of which were attached to LEED projects.
Green electricity purchases also grew significantly compared to our 2010
forecast, mainly due to continued strong performance in contracts for new
projects and complemented by a strong increase in the amount of renewal
energy purchased by EBOM projects. Much of these increases are due to
significantly lower prices for renewable energy credits (RECs) compared with
previous years. The strong market for grid-based renewal energy results in a
tripling of our estimates of purchase renewable energy, which is accompanied by
a concomitant decrease in CO2 emissions.
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Renewable Energy Summary
2011

2020

2030

On-Site Generation (Billion kWh)

0.37

2.29

4.34

Grid Renewable Electricity
Purchased (Billion kWh)

11.24

70.79

185.89

% Non-residential Electricity
that's renewable

0.80%

4.40%

10.20%

Household Equivalents powered
by renewables

1,090,000

6,859,000

17,855,000

Annual CO2 reductions (tons)

7,600,000

47,700,000

124,200,000

Although LEED has launched and revolutionized the commissioning industry
around the world, the increased requirements and tighter evaluation of project
submittals in the 2009 standard showed a decrease in total penetration of
the Enhanced Commissioning credit. As noted last year, we assume that the
economic benefits of commissioning are captured in the energy efficiency
results. We don’t have any direct evidence, but it would not surprise us if a
portion of this year’s improved energy saving results came from projects being
better commissioned.

Renewable Energy Summary
CO2 reductions (in tons)

39,012,499

17,296,407

3,464,451

2011
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2020

2030
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Materials & Resources

One of the most environmentally important aspects of the LEED system is
its strong encouragement to reuse existing buildings. In spite of the rather
dramatic reduction of the weight of environmental materials in the LEED system
scoring, it appears as though larger market forces have incentivized increased
reuse.

Square Feet of
Buildings Reused

2011

2020

2030

183,000,000

575,000,000

1,101,000,000

This year we saw a fairly significant increase in the number of LEED NC and
LEED CS projects that involve rehabilitation of existing buildings. The amount
of floor area expected to be rehabilitated by 2030 grew nearly 40 percent
compared to our estimates from last year — over 1 billion square feet by 2030.
The weighted fraction of floor area under the NC almost doubled, while that of
the CS standard more than doubled. The relatively low weight of LEED 2009
certified projects in the calculation of the overall environmental footprint is one
of the main reasons that the overall growth in LEED rehabilitated floor area is
not larger.
The embodied energy reduced by this reuse of buildings is quite significant. We
estimate that the equivalent energy saved grows from 70,000 barrels of oil a day
to nearly 600 thousand barrels of oil equivalent.

Embodied Energy
Conserved (Barrels of Oil
Equivalent-BOE)
BOE/day

2011

2020

2030

25,700,000

101,700,000

217,000,000

70,000

279,000

595,000

LEED promotes a significant amount construction waste management in projects
that has resulted in over 80 million tons of waste diverted from landfills, which is
expected to grow to over 540 million tons by 2030.

C&D Waste Figures-Tons Diverted

Total Tons Diverted LEED

2011

2020

2030

81,500,000

272,900,000

542,500,000

LEED has had a huge impact in growing the sustainable materials industry,
instigating change in numerous building products ranging from carpet, to paint
to cement. We estimate that the cumulative market value of environmental
materials going in to LEED projects to date exceeds 23 billion dollars, which
could grow to over 150 billion dollars by 2030.
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2011
Cumulative Green
Materials Spending

$23,158,500,000

2020

2030

$76,692,500,000 $150,920,500,000

We estimate that
the cumulative
market value of
environmental
materials going in
to LEED projects
to date exceeds 23
billion dollars, which
could grow to over
150 billion dollars
by 2030.

A bit of a dark lining to the silver cloud is the decrease in specification of Forest
Stewardship Council–certified (FSC) wood and wood products, which declined
significantly in spite of record lands being accredited under the global label.
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% Projects Specifying FSC Wood
NC

CS

CI

2011

26%

40%

25%

2010

41%

47%

27%

2009

38%

18%

19%

Indoor Environmental Quality

Indoor Environmental Quality We strongly believe in the importance of
addressing both the social and environmental aspects of sustainability when
formulating and evaluating multi-attribute systems such as LEED. Typically,
sustainability’s three-legged stool focuses on environmental sustainability,
economic sustainability, and social sustainability. During the development
process of the LEED 2009 category weightings exercise, an environmental prism
was used to adjust the point totals of the various credit categories. The resulting
mix placed significantly more emphasis on energy and energy-related credits,
such as the location efficiency credits in the site category, and reduced the
weight of the materials and indoor environment categories.
We thought that the LEED 2009 environmental weighting exercise was
comprehensively and effectively done, however from an overall sustainability
perspective we believe the exercise was flawed — not fatally, but we would
argue it produced results not fully in the long-term interests of the LEED system.
While it is understandable that the technical committees engaged in the LEED
2009 process wanted some sort of scientific basis for a social and/or economic
weighting of the credit categories, they in effect chose a weight of zero by
not choosing to add any social or economic perspective to the environmental
methodology. Unfortunately, zero is the only answer that we know with 100
percent certainty is wrong. Thus, we do not understand why LEED is more
comfortable with being precisely wrong than with being approximately right.
Although it is not clear exactly what kind of impact economic and social
weightings would have on the overall structure of the LEED system, given the
strong evidence of the importance of indoor environment on human health
and productivity, and the predominance of productivity factors on the overall
economics of building operations, we would expect and had hoped that indoor
environment would receive more weight than it did in the LEED 2009 version.

Indoor Air Quality Impacts of LEED
2011

2020

2030

2,500,000

8,370,000

21,260,000

Value of Productivity (High)

$16.09 billion

$53.84 billion

$136.73 billion

Value of Productivity (Low)

$4.98 billion

$16.67 billion

$42.34 billion

Average

$10.5 billion

$35.3 billion

$89.5 billion

Employers Affected by
better IEQ

Last year, we reported on newly released data from CB Richard Ellis and the
University of San Diego that found a self-reported increase in productivity
of almost 5 percent across 500 tenants in 124 buildings, and a follow-up
longitudinal study of 75 LEED EB projects similarly showing a productivity gain
of nearly 5 percent. These buildings also reported an average of nearly three
fewer sick days per worker taken, for an additional productivity gain of 1.2
percent, which we do not count in our conservative assessment of the impact of
IEQ measures.
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Indoor Air Quality
Impacts of LEED

$89,535

(in millions of dollars)

$35,255

$10,535

2011

2020

2030

Aggregate Productivity Value from LEED IEQ Measures We quantify the
impact of the IEQ measures rewarded by LEED in terms of the economic value
of increased productivity. Taking an average of the number of employees
affected by various features of green buildings, we ascertained that an average
of at least 2.5 million employees are currently enjoying improved indoor
environments in LEED buildings. The number of workers in LEED buildings is
expected to exceed 21 million by 2030, resulting in approximately an economic
value of $90 billion from increased productivity.
Taking the enhanced real state value being documented by peer-reviewed
economic literature, and the growing body of research on the increased
productivity in certified green buildings, we believe that the accelerated
implementation of LEED building by large corporate real estate portfolio holders
should be a no-brainer.
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The Big Picture

Overall, the green building picture has improved over the past year. Although it
is still not moving the needle significantly, there are clear and strong trends that
LEED projects are saving increasing amounts of energy and water and that the
average CO2 emissions per square foot are declining.
Though the trends are headed in the right direction, it is unclear whether the
scope, speed and scale can continue to ramp up sufficiently to address key
energy and environmental challenges.
On the scope question, we see promising signs that green building uptake
internationally continues to accelerate. Other high-quality standards are
gaining market traction, in addition to the gains continuing to be made by
LEED. Europe, in particular, is demonstrating real leadership in this area, with its
strong move toward ultralow- to zero-energy passive buildings. Unfortunately,
compared to the vast installed base of buildings in Europe, the impact to date
has been somewhat small, but nonetheless the technological and design lessons
that are being learned we hope can be rapidly adapted and transmitted through
a burgeoning international green building council movement.
Although the macroeconomic picture in the buildings sector remains bleak for
the time being, the microeconomic performance of certified green projects vis-àvis the market as a whole indicates promising returns for those with the wisdom
to invest. Returns, incidentally, that some researchers feel is independent of the
overall conditions of the building and real estate markets.
One of the big ideas behind LEED was to get people thinking outside their silos.
One of the principal lessons we’ve learned from our study of green building
performance is that integration pays. We see evidence of integration’s benefits
of increased performance of LEED 2009 buildings, as well as the trend toward
higher certification levels.
The power of integration inspired GreenBiz Group’s VERGE initiative, describing
the convergence of technologies and systems that connect energy, information,
buildings, and transportation. This year’s Green Building Market and Impact
Report clearly underscores the VERGE opportunity. While IT is not explicitly
addressed in the analysis of LEED certifications, it is clear from market
developments, and our own experience, the vital role IT is beginning to play in
designing and managing green buildings.
The growth of international green building councils and the growing interest
in the VERGE concept demonstrate what people intuit: We will need to
increasingly integrate these elements in building and urban design in order to
reach global environmental targets.
Perhaps one of the “personality” problems facing the general real estate
industry is what Daniel Kahneman, Nobel Prize economist and author of the
2011 book “Thinking, Fast and Slow” calls the “hazards of confidence.” The
problem is caused when people refuse to acknowledge data that conflict with
their perception of reality. Professional experience in the conventional real
estate industry indicates that green is neither sought by the market nor costeffective when implemented. Yet a growing body of rigorously evaluated data
indicates otherwise, which begs the question: which is correct?
We’ll put our money on the data.
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Appendix: Methodology

Floor Area Calculations The environmental impact calculations in this report
have their foundation in a spreadsheet model that quantifies and projects the
total floor space of certified and registered LEED NC, LEED CS, LEED CI, LEED
EB/EBOM and LEED for Schools and LEED for Retail Application Guide projects.
Based on data available from the USGBC and the methodology described
below, we calculated floor area streams of LEED-certified and “built-to” LEED
projects into the future. Projects that register, but do not certify are classified as
“built-to” LEED (see below).
As we have done in previous years, for 2000-2011, we used actual historical
figures from the US Green Building Council though 2010. For 2011, as we have
in the past, we used actual project figures through the end of October 2010
and assumed that the last two months’ results would mirror monthly average
registrations and certifications from the first three quarters.
For our forecast ahead to 2020 and 2030, we estimate a “penetration” of LEED
projects in the market based on reported construction starts and LEED project
registration data. This penetration data served as the starting point for making
a best guess on the future trajectory of LEED. We modeled our post-2011
projections of LEED registrations based on a Pearl-Reed growth curve, which
is an S-shaped function that trends toward an upward limit. Pearl-Reed curves
often are used to simulate and predict technology penetration trends.
The wild fluctuations over the last few years in registered floor area that
sometimes seem to bear no relationship to larger market trends make the use of
these S-curves somewhat problematic and force us to rely as much on intuition
and art as on science.
Typically if we wanted to use some sort of theoretical upper limit to the market
penetration of technology — such as the supposed 25 percent penetration
goal for LEED — we would use that figure in the Pearl-Reed curve formula and
have the project grow asymptotically to that figure. However, because we are
using the S-curve to generate registration figures, a percentage of which then
graduate to certification later after a certain residence period, we need to use
a hybrid approach that recognizes the interplay between registrations, which
already has shown that it goes above the theoretical 25 percent maximum
market penetration of LEED, and certifications, which is hewing fairly closely to
what one might expect from an S-curve type market uptake (factoring in major
speed-bumps such as the collapse of the commercial construction market…).
Our original approach was to assume that registrations would reflect the
maximum “addressable market” for any given standard was 25 percent of the
annual “flow” through that market: for example, annual Construction Starts for
BD&C standards. Each standard, based on historical performance and market
size, has a different curve. Using historical data, we then made a best fit to a
Pearl-Reed curve and used this curve to project registrations forward.
Based on the previous three years’ experience, it had appeared that the
“market” for registration greatly exceeded the top 25 percent market threshold
— at least for projects seeking to register — which led us to expand the size of
this market, the largest adjustment being in the Existing Building market. It also
appeared, based on the 2007-2009 registered floor area, that LEED projects
were penetrating the market quickly and far above the 25 percent level. The
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combination led us to use fairly short, steep S-curves32 that flattened at fairly
high annual floor area numbers.
Of course, the 2010 data results threw cold water on our own ‘irrational
exuberance’ and we re-evaluated the addressable market for each standard and
the rate at which it would penetrate. In the cold light of day we now see that the
addressable market was smaller and the penetration curve flatter33 than what
might have been surmised during our earlier analyses, which is why there is less
projected certified floor area in LEED in this year’s analysis than last year’s.
For Core and Shell, the data have been so volatile that we adopted a different
approach for the standard. Based on historical comparisons, it appeared that
between 7 and 10 percent of the total estimated New Construction floor area
would ultimately end up as certified CS space. Based on this observation, we
had the CS addressable market fluctuate between 10 and 12 percent during
the LEED version release and adoption cycle — similar to the one described for
New Construction below — and graduate a growing fraction of those projects
starting with about 40 percent capping at 70 percent of registered projects. This
escalation is intended to represent the growing familiarity and sophistication of
the markets regarding green construction over time. Commercial Interiors and
EBOM for area figures were grown using a hybrid approach where registered
floor area figures were generated using the S–curve in a relatively low — starting
around 40 percent — initial graduation rate, which grew over time to our
mythical 70 percent goal.
Once we determine expected project registrations through the application
of the Pearl-Reed formula to the addressable market, we then graduate the
registered projects to either certified or “built-to” projects. On average, based
on historical certification rates to date, about 50 percent of CS, CI & EBOM
projects that register ultimately certify, though NC projects seem to have more
of a step-type behavior where certification rates are slower — around 40 percent
of projects registered 3 years before just after a version release — and gradually
climb each of the subsequent 3 years to 50 percent graduation until the next
version is released. Although this formulation has worked reasonably well in the
past couple of years, in the light of continuing lower graduation rates, we will
likely revisit this number next year.
We did not do projections of LEED for Neighborhood Developments, although
we do include them in the 2011 cumulative and annual floor area figures in the
report.
“Built to LEED” and other free-driver effects In evaluating the impacts of
LEED we also created a category we call “built to LEED.” Generally, these
are projects that register, but don’t certify — approximately 40 to 50 percent
of registered projects to date according to our research. While we do not
expect these buildings to achieve the same level of green performance of
LEED-certified buildings, the performance is not zero and, in aggregate, their
environmental impact is not trivial. Though we do not have measured figures
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Based on data through last year, the best-fitting curve was a 12-year curve.

In 2010 we had re-set most of the S-curves to 20-year curves which are much flatter than the 12-year
curves we used earlier. The flatter rate of uptake reflects both the expected lingering effects of the
economic crisis and the expected continuing ramp-up of green requirements for LEED certification. Since
the upturn again this year, we’ve made the curves a bit steeper—between 17-year and 19-year curves—
depending on the standard.
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to corroborate the impact of LEED on these buildings, we assume that their
achievement is half that of a certified project.
If this were a Ph.D. thesis, it would be quite tempting to address and attempt to
quantify be “free driver” effects of LEED on the overall market and to include
these effects in our analysis. Examples of the free driver effect include the role
of LEED in driving improvements in the ASHRAE energy efficiency standards.
From 1989 to 1999, there were few changes or improvements in ASHRAE 90.1,
but since LEED was introduced in 2000, which used ASHRAE 90.1 as the core
of its energy performance requirements, the standard has been upgraded in
2001, 2004, 2007 and most recently in 2010. Moreover, ASHRAE 189 is a green
building model code inspired by LEED.
In addition, there is ample anecdotal evidence that suggests that many projects
“designed to LEED” but don’t even bother to register.
International Projects As noted above, in terms of annual registrations,
the number of overseas LEED projects has grown to nearly equal domestic
registrations. Overall, international projects represent over 33 percent of all
the floor area in the system. However, because of the infeasibility of developing
environmental performance baselines for the over 100 countries where LEED
projects are registered, in evaluating the environmental impact of international
projects, we simply continue to use the ASHRAE and LEED calculation baselines.
We believe that this is a significant conservatism because, based on our
experience abroad, baseline efficiency standards are significantly below those
in the US, with the exception of Europe. It’s hard enough to attempt to quantify
the market penetration in the US, so we will not hazard it for the world as a
whole. We will rest satisfied with an attempt to quantify historical environmental
impacts and leave the projection to more courageous souls.
Environmental Impact Calculations We used credit achievement data from
nearly 4,000 LEED-certified Projects certified since 2006, including nearly 1,000
LEED 2009 projects that have certified since the release of the system.
The data is collected differently for earlier versions of LEED compared to LEED
2009. For earlier systems, data on the “tiered” credits — for example EAc1,
which gives points for increasing percentages of energy efficiency — were
gathered progressively. In other words, lower tiers of the credit included projects
that also had higher achievement. For example, the project count of buildings
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that save 10 percent energy also includes projects that saved 20 percent energy,
etc. In each system we know what percentage of projects are awarded for each
credit. To determine the average achievement of a typical LEED building, we
take this percentage of achievement and apply it to the level of performance
to get a weighted average savings amount, which we then multiply that a
baseline as described in each section below. Where credits had several tiers,
we calculated the marginal achievement at each level by subtracting the next
highest tier from the previous one. For example, if 70 percent of projects
achieve MR4.1 and 50 percent of projects achieve MR4.2, then we know that
20 percent of projects achieve only MR4.1. If MR4.1 has 10 percent green
materials and 4.2 has 20 percent, then on average we know that (.2*.1)+(.5*.2)
an “average” LEED project has 12 percent green materials. We use this figure
across the value of materials for projects that are LEED-certified and “Built-to”
LEED.34
The project tallies for LEED 2009, were recorded individually according to the
number of points each project received for each individual credit. This allowed
us to directly assess the fraction of projects that achieved a certain level of
performance.
The environmental performance of each standard was tracked separately
according to whether it was certified or “built to” LEED. The environmental
impact of the Neighborhood Development standard was not included in this
version of the report because most of the project floor area is at Stage I or Stage
II, which is pre-construction. In future versions of this report we will begin to
quantify the environment impacts of this large and growing standard.
Site/Land-Use Impacts Methodology This year, the calculation of site impacts
varies fairly significantly from the methodology used last in the three reports. In
the past, for the various site-related impacts, we calculated an average plot size
based on average project floor area and an estimated average floor-area ratio
(FAR) for each project. From this we calculate the reductions in erosion runoff,
site disturbance, heat islands, etc. In this report we have the actual site area
data from the LEED database. We needed to make some adjustments to the
projects included in the calculation of average site area and FAR. A reasonably
large number of projects involved single buildings on large campuses, e.g. a
military base, which completely skewed the floor area ratio of the total. When
determining the basic LEED site size, we discarded all projects whose FAR was
below 0.1.
In determining the location of efficiency impacts on VMT reductions, we used
research conducted by the Natural Resources Defense Council (NRDC) and
the Transportation Research Board of the National Academies (TRB). NRDC
found that location-efficient development — a combination of density and
transit accessibility — results in a 30 percent reduction in vehicle miles traveled
(VMT), while the TRB found a 44 percent reduction in trip generation. We
use a somewhat conservative figure of 35 percent VMT reduction as a proxy
for the range of measures used in LEED for reduce travel demand. The fact
that demonstrated true productions from EBOM projects averages around 35
percent gives us a fair amount of confidence that our location efficiency proxy
for VMT reductions is reasonably accurate.
As a conservatism, Built-to LEED projects are assumed to have half of the green impact of a LEEDcertified building.
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Water Savings Methodology
Unfortunately, the results of the 2010 US Geological Survey (USGS) of water use
are not yet publicly available; USGS does not expect data to be available before
2014 — yet another sacrifice of knowledge to the budget altar. Therefore, we
were forced to continue to derive baseline water consumption figures from the
recently released 2005 US Geological Survey (USGS) figure for daily water use
in order to obtain an annual per square foot figure for water consumption in
commercial buildings. This served as a baseline case against which LEED water
savings were measured.
Plumbing Savings: To derive water savings estimates from plumbing fixtures,
we took a weighted average of the percentage of water saved in LEED buildings
based on the percentage of projects that have achieved the prescribed
water savings levels (20-30 percent in LEED NC/CS2.0-2.2 and 30-40 percent
for LEED 2009). In order to ascertain total savings, we first multiplied the
percentage savings by the baseline gallons of water consumed per square foot
of commercial space. Taking climate disparities into consideration — i.e. warmer
climates demand more air conditioning, and thus buildings in warm climates use
more water in cooling tower applications, which we subtracted from the total
usage figure — as well as the water consumption levels that differ according
to the age of buildings, we conservatively took 13 gallons of water per square
foot per day as the baseline number against which we compared NC and CS
buildings, and 22 gallons against which we compared existing buildings. We
finally used the derived gallons of water per square foot per day saved in green
buildings and multiplied it by total LEED-certified and half of the “built to” floor
area to yield an aggregate figure.
Cooling Tower Savings: For cooling tower savings, we backed out this figure
based on data we have on other and uses: We had pretty good idea about
water use for plumbing and for landscaping, as well as total consumption. The
rest we assumed was for cooling towers, or between 33 and 37 gallons/ft2 per
day, depending on the type of building. We compared this aggregate figure
with some cooling tower water saving case studies and found pretty good
agreement. Cooling tower water savings we assumed were proportional to
energy savings.
Landscaping Water Reductions: To derive landscaping-related water savings,
we similarly took a weighted average of the percentage of water saved in LEED
buildings based on the percentage of projects that have achieved quantified
landscaping water reductions. In order to ascertain total savings, we first
multiplied the percentage savings times the baseline gallons of water consumed
on landscaping per square foot of commercial space to get the per square foot
savings. As with plumbing and cooling tower use, we took geographic water
consumption disparities into consideration, and conservatively used 10 gallons
of water/ft2 per day as the baseline number of water used for landscaping. We
finally took the derived gallons of water per square foot saved in landscaping of
green buildings and multiplied it by total LEED floor area to yield an aggregate
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figure.
Wastewater Reductions: Wastewater figures were derived in a similar fashion.
We began with an estimate of total US wastewater generation — principally
derived for those buildings connected to a central sewer system — from the
American Water Works Association. We then divided that by the approximate
fraction of non-residential buildings connected to a central wastewater system
(the vast majority of the floor area), which results in an average of 55 gallons
of wastewater generated per square foot daily in commercial buildings.
Considering that implied reduction in usage from efficient cooling towers is not
included, the final estimated savings are believed to be a conservative estimate.
The water savings calculated and wastewater reduction figures are not equal for
several reasons. First, LEED only counts water from sanitary fixtures — toilets
and urinals — in its calculation of wastewater volumes. Second, there are
numerous process related and uses, consumptive uses in which water is either
evaporated or consumed physically in a process that would not show up in a
wastewater calculation in any event.
Energy Methodological Issues Enough is enough. The 2003 CBECS
(Commercial Building Energy Consumption Survey) report is nearly a decade
old and we now believe that it no longer has the relevance needed to be the
primary data source for Base Case primary energy. Instead, we are using the
data in DOE’s Buildings Energy Data Book (BEDB), which includes the CBECS
data, as well as updated calculations and information from different & more
current data sources.
2011 Savings & Baseline Estimates vs. 2010 Report There are two fairly
significant changes this year or in the calculation of energy savings compared
to last year’s Report. A first element has to do with revising the baseline
energy consumption away from the now decade-old CBECS data and using
the more current building energy data book (BEDB) baseline consumption
data. We matched different cohorts of buildings in BEDB with the appropriate
standards. For example, the earlier versions of LEED we compared with energy
baseline data from the year 2000. For LEED 2009, we used the 2010 data, etc.
The impact of increasing the baseline energy consumption has the effect of
increasing total primary energy savings per square foot, since the basis of this
calculation is a percentage saving area. As noted above, we believe that the
Building Energy Data Book figures are more accurate reflection of actual energy
use because they are derived using a combination of more current data sources
that reflect some of the trends in buildings, most notably the growth in plug
loads.
The table below compares the underlying information behind the calculated
energy savings.
The other major change that affected total energy saving forecasts has to do
with the level of energy savings shown in the LEED projects themselves. Based
on credit achievement across all of the different standards, energy efficiency
was captured at much higher rates in the 2009 standard compared with earlier
standards. This indicates that the emphasis of USGBC on saving energy was
both well founded and effective. Overall, primary energy savings per square
foot of “average” LEED-certified space increased by approximately 10 percent.
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Base CasePrimary Energy
(kBtu/SF)

% Savings in Primary Energy
LEED Projects
Savings
(kBtu/SF)

2011

2010 &
2009

2011

2010

2011

2010

25135

20936

23%

23%

57.9

48.5

251

19437

23.8%

24%

59.6

46

22638

n.a.

30%

n.a.

67.8

n.a.

CS 2.0

251

7739

17%

17%

42.8

33

CS 2009

226

n.a.

30.2%

n.a.

68.3

n.a.

20840

19141

28%

33%

58.9

63

EBOM

208

191

35%

33%

73.1

63

EBOM 2009

208

n.a.

36%

n.a.

73.6

n.a.

Base varies by end-use covered by the
standard

26.5

14.1

27.1

n.a.

LEED NC 2.0, 2.1
LEED NC 2.2
LEED 2009

EB

CI
2009

2010 Building Energy Data Book (BEDB) Table 3.1.3 Reference year, 2000. We believe it is justified
using higher primary energy figures compared with earlier versions of the report because the CBECS
figures do not account for the proliferation of electronic equipment in the non-residential building sector.

35

36

Consistent with primary energy use in buildings built in the1990s per 2003 CBECS.

Consistent with primary energy use in buildings built in the 2000s per 2003 CBECS. Though we
believed this dataset was too small to be reliable and that actual energy use in this cohort may be higher
than the initial reporting, last year we used this figure as a conservatism.
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38

BEDB Table 3.1.3 Reference Year 2010

Assumed to be 40% of New Construction baseline to reflect smaller portion of load addressed by the
standard.

39

40

BEDB Table 3.1.3 energy use for “Pre-1980” buildings.

Consistent with primary energy use in “all buildings” surveyed in the 2003 CBECS, including mall
buildings.
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Renewable Energy Savings Methodology We used the breakdown of LEED
projects that have attained various percentages of on-site renewable energy
generation to obtain a weighted average of total renewable source electricity
green buildings have contributed. Given the introduction of a more highly
tiered aversion of renewable energy generation in the 2009 standards, there was
much higher project achievement in the on-site renewal energy credits. Over
time, this leads to an almost doubling of renewable energy generation by 2030.
Finally, we assumed that all renewable energy associated with LEED EB/EBOM
came in the form of RECs and not on-site generated electricity. The dominance
of EBOM floor area in the out years combined with the significant growth in
the amount of grid renewable energy purchased by EBOM projects served to
dramatically increase the total amount of renewable power purchased by LEED
buildings
Commissioning This year, as an additional conservatism, we have assumed
that the value of commissioning and M&V is represented in the energy savings
only. Although less than 25 percent of the 640-plus buildings in the updated
2009 LBNL report on the value of commissioning were commissioned in the
context of LEED, we assume that the value of energy and non-energy benefits
resulting from commissioning are embedded in the LEED energy savings results.
Consistent with this approach we also assumed that the achievement of M&V
credits contributed exclusively to the persistence of energy savings and do not
represent an independent benefit of LEED.
Conservatisms in Energy Calculation Given the range of inconsistent data
sources, we continue to be conservative in our calculation methods. When
ranges of impacts of LEED measures were calculated, we used the low figures
derived. In addition, we only based our savings on the LEED requirement, as
opposed to thresholds actually achieved. For example, if a project purchased
renewable electricity to cover 75 percent of its needs, that project only would
be quantified at the 50 percent LEED threshold. Similarly, projects achieving
energy efficiency credit in between the point thresholds are assumed to save at
the lower level. In addition, we assume no “free driver” effects — for example,
improvements in the ASHRAE 90.1 standard or the development of ASHRAE
Standard 189.
Materials For most of the materials credits (recycled content, rapidly renewable,
etc. but not wood or low-emitting materials) we estimated an average
construction cost per square foot based on Census data for value put in place
and the estimated floor area built during the last ten years. We then used the
default materials value in LEED — 45 percent of total costs — as a proxy for the
value of construction materials. Then as per the methodology described above,
we took the floor area-weighted penetration of each standard multiplied by
the tiered LEED requirement. For example, if rapidly renewable materials for 5
percent of material value had a 5 percent penetration in a particular standard,
then we would multiply 5 percent by 5 percent times the floor area times the
average value of construction for that type of floor area — both Core & Shell
and CI had fractional values of the average New Construction floor area cost.
This year for CS we used 80 percent the NC value and CI we used 20 percent,
compared with the 70 percent and 30 percent used for CS/CI last year. We
adjusted these figures based on some project cost data we saw for LEEDcertified projects published by McGraw-Hill.
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IEQ Methodology To determine the number of employees currently enjoying
better IEQ through green building design, we began by using the CBECS
figure for gross commercial floor space per employee. Determining the average
number of employees was a simple expression of the total floor space divided
by the per employee floor space. This figure probably understates the actual
number of people who work in an average LEED building, since the figure
includes low-density spaces such as warehouses, but we use it as a conservatism.
The green building workforce figure was then multiplied by the implementation
rate — or the percentage of floor space affected by various IEQ-related
improvements. For example, improved ventilation effectiveness was
implemented by roughly 25 percent of LEED projects, so the number of
employees affected by this feature would be roughly one-fourth the total green
building workforce. Then these workforce figures were averaged across all of the
IEQ credits to get the final figure.
In order to determine the economic value of the productivity gains experienced
by these employees, we used Department of Commerce figures to determine
average annual earnings of the employed workforce. This value is less than
half of the average salary figures from the University of San Diego (USD) survey
of 124 buildings. Given an increasing convergence around the 5 percent
productivity number from various studies, we used the 4.88 percent productivity
found by the USD study of CBRE buildings. This calculation excludes some
green building-related health benefits such as fewer reported sick days,
increasing its conservatism.
One could argue that LEED buildings tend to focus on higher value occupancies
and higher value buildings, therefore the salary figures used in the University
of San Diego study could be a legitimate upper boundary for the value of
productivity in LEED buildings. Average US salary figures applied in the
same fashion could reasonably be assumed to be the lower boundary of this
productivity value range.
For the value of productivity used in the report, we take an average of the high
and low values calculated as per above.
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For CS we used 70 percent the NC value and for CI we used 30 percent.
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