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ince McGraw-Hill Construction’s
Education Green Building
SmartMarket Report was published
in 2007, schools have been
demonstrably on the vanguard of green
building, and we are happy to report that
our latest research confirms that they
continue to be leaders in building green.
In 2012, we estimate that 45% of total
construction starts in the education sector
will be green, a sharp increase from 15%
in 2008, and that estimate does not even
include the full scope of work being done to
green existing buildings through retrofits
and green operations and maintenance.
Therefore, this study expands on the
research in 2007 by demonstrating that
over 80% of the K-12 and higher education
schools surveyed have conducted at least
some green retrofits and operational
improvements, and the percentage of
those doing nearly all (over 90%) of these
improvements green is expected to
grow to just under one-third in the
next three years.
So what is driving this market? Like
all other sectors, schools are driven by
the goal of saving money and energy.
However, this sector is unique among all
those studied by McGraw-Hill Construction
in our series of green SmartMarket Reports
because the impact of green buildings on
the health and well-being of their students
is as important as energy in encouraging
new green investments.
In fact, the level of green work is so high
in this sector because many report seeing

the financial, health and well-being, and
productivity benefits that they seek.

= Two-thirds report that their school has an
enhanced reputation and ability to attract

students to their green investments.

= 91% of K-12 schools and 87% of higher
education state that green schools
increase health and well-being.

u 74% of K-12 and 63% of higher education
respondents report improved student
productivity.

However, only 17% of K-12 and 8% of
higher education schools can currently
capture these non-operational benefits

in their calculations of return on investment,

and few are able to directly measure
these impacts.

The challenges and opportunities in
capturing the full impact of green building
extends to operational savings. When
looking at the impact on their ten-year
operating costs, 38% in K-12 and 39%
in higher education report savings, but
at least half of the respondents state
they don’t know the impact of their
green buildings.

Given the importance of document-
ing benefits of green, being able to capture
these benefits effectively is essential to
support the case for future investments in
green building and retrofits.

We would like to thank all our research
partners for helping us to bring this
research on green schools to the industry,
and we look forward to continuing to track
the progress of green schools in the future.
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Executive Summary

The green school market is thriving because both the K-12 and higher
education sector report seeing strong financial benefits combined

with positive impacts on student health and well-being.

The research results demonstrate that schools are making significant green investments and that most expect strong
benefits in return. However, a significant percentage are also unsure about the benefits they are accruing, presenting an
opportunity for increasing the market with better, more consistent tools for measuring.

Green is Widely Adopted in the K-12
and Higher Education Sectors
In 2012, McGraw-Hill Construction estimates that green
projects will account for 45% of all construction project
starts in the education sector. The research demonstrates
that over 80% of the K12 and higher education respondents
have done at least some green projects. In addition, many
of them are doing most of their projects green, with over
one-third of K-12 and one-half of higher education respon-
dents reporting that more than 90% of their work is green.
Third-party green certification is also being widely
used, with 66% of K-12 and 84% of higher education
respondents reporting achieving green certification
on green projects in the last three years. Additional
evidence of their commitment to green projects is the
extent to which both sectors exceed the guidelines set for
them on the level of LEED certification to achieve:
= 52% of K-12 respondents exceed guidelines, with more
than half achieving LEED Gold.
= 75% of higher education respondents exceed guidelines,
with nearly one-quarter achieving LEED Platinum.

Schools Have Made Major Green
Investments in Retrofits and
Operational Improvements

Green retrofits and operational improvements are also
widely used in the education sector, with 83% in K-12
and 85% in higher education that they did at least some
green retrofits orimprovements in the last three years.
In addition, the overall share of green retrofits among the
total building improvements made by the respondents is
expected to increase, including a shift up in percentage
of those who report that more than 90% of their retrofits
are green increasing in three years to 31% of K-12 schools
and 29% of higher education.

All of the financial, health and productivity benefits
reported in this research include, not just the new green
buildings and major renovations, but also this ongoing
improvement effort to existing buildings.

One key finding of the research is that the benefits

SmartMarket Report McGraw-Hill Construction

Percentage of Green School Projects
Conducted in the LastThree Years

Source: McGraw-Hill Construction, 2013

M More than 90% ™ 61%-90%
31%-60% 1%-30%

K-12 Higher Education
14% 17% 16%
24% 25% 2% L 23%

‘ P 12% |
New Retrofit New Retrofit
' Projects ' Projects ' Projects ' Projects

achieved in green buildings are consistently higher
among those who use green operations and mainte-
nance. The results strongly demonstrate that greening
a building is an ongoing process that is just beginning
when a school builds a new green building.

Health and Well-Being is a Key Driver
for Green Schools, Especially in K-12
Eighty-eight percent of K-12 respondents consider
enhanced health and well-being an important trigger for
the work they have done in green, roughly equivalent
to energy use reductions and operating cost savings.
This finding is unique to this sector, and it is consistent
with the findings of the McGraw-Hill Construction 2007
Education Green Building SmartMarket Report, which
demonstrates the important role health and well-being
plays in green school construction.

Green building products and practices that improve
indoor environmental quality (IEQ) are essential to

www.construction.com
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Executive Summary

CONTINUED

achieving this goal, and 87% of K-12 respondents rank
IEQ practices as highly important, the largest percentage
for any green practice. Ninety percent of higher education
respondents also regard this as highly important, second
only to energy and atmosphere practices at 92%.

Green Schools Deliver Strong Financial
and Social Benefits, But Measuring
Those Benefits Still Presents Challenges

FINANCIAL BENEFITS
Consistently, a large percentage of school respondents
report achieving savings from their green investments,
including energy use reductions, annual operating cost
savings and ten-year cost savings (see chart at right).
However, the majority of those who do not report
savings state that they do not know what impact their
green buildings are having on these costs. Top chal-
lenges for gathering metrics include staff capacity for
doing so and knowing the right measures to pursue.
These results demonstrate that there is a major gap in
capturing this data that must be addressed to see contin-
ued growth in the green schools market.

HEALTH AND PRODUCTIVITY BENEFITS
Because improved health and well-being ranks so highly
as a driver for schools, their belief that green buildings
have a positive impact on these factors is critical to
encourage more green school construction. In fact,

91% of K-12 and 87% of higher education respondents
find that green buildings improve health and well-being
of students.

Seventy-four percent in K-12 and 63% in higher educa-
tion also report that green buildings help improve student
productivity and test scores. About half of those who
make these building improvements also link factors such
as improved acoustics and daylighting with increased
attentiveness and student engagement.

However, only a low percentage of schools are captur-
ing measures of these benefits associated with their
green school projects, and even fewer can apply them to
their return on investment calculations for green build-
ing efforts. More research and investment in gathering
green building metrics is needed to improve the ability of
schools to achieve these benefits on future projects.

OTHER BENEFITS
Respondents are also seeing other benefits that have
positive implications for their institutions:

McGraw-Hill Construction
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Green Schools Improve Health and Well-Being

Source: McGraw-Hill Construction, 2013

K-12 Higher Education

M Yes

Operating Benefits of Green School Buildings

Source: McGraw-Hill Construction, 2012

30% a47% 34% 38%

55% 52%

= Improved Reputation/Attractiveness to Students
® K-12: 69%
e Higher Education: 65%
= Enrollment
e K-23:23%
e Higher Education: 33%

Green Prefabricated Buildings Offer
Untapped Potential to Improve
Building Performance

Green prefabricated building solutions have been used
by over one-third of K-12 respondents and one-quar-

ter in higher education. While most of these report using
trailers, a nearly equal percentage report using one story
modular buildings, which demonstrates the evolution of
the use of prefabrication in the education sector.

These results also demonstrate the opportunity
offered in this market. To encourage wider adoption, the
education sector needs to be convinced that prefabri-
cated buildings are high quality, and they need to see data
on building performance and cost compared with tradi-
tional building methods.

www.construction.com SmartMarket Report
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Recommendations

Despite the high level of green construction currently occurring in the
education sector, these research findings demonstrate that there are still
opportunities for the major players in school construction to encourage higher
levels of green school investments. In addition, the results reveal strategies
that can help improve the benefits gained from green school building efforts.

School Building
Owner
Recommendations

GATHER MORE

METRICS AND DATA

A significant percentage

of the respondents do not

know the impact of green

school buildings on build-
ing operational costs:

m 28% K-12 and 30% higher
education do not know
the impact on energy use.

= 28% K-12 and 34% higher
education do not know
the impact on annual
operating costs.

= 50% K-12 and 52% higher
education do not know the
impact on 10-year costs.

= 41% K-12 and 49% higher
education do not know
the impacts of green
O&M on costs.

The impacts on health,
well-being and productivity
are even more challenging
to measure, and less than
20% of K-12 schools and
10% of higher education
caninclude these metricsin
their ROl calculations.
More research and
investment in gathering
metrics are essential to
demonstrate the value of
green school buildings.

SmartMarket Report

HIRE SUSTAINABILITY
STAFF

Dedicated green sustainabil-
ity staff help institutions pro-
cure funding and capture the
results achieved from green
building investments.

= Procure more funding:

® 10% more respondents
at schools with
sustainability staff
finance their new green
construction projects
through gifts/donations.

e 22% more use util-
ity programs to finance
their green retrofits.

= Conduct more measure-
ments of the impact of
green buildings:

e Over 20% more schools
with sustainability staff
benchmark water use
reduction and track
emissions reductions in
both sectors.

e K-12: Over 20% more
track operating cost
decreases and bench-
mark energy reductions.

PRACTICE GREEN
OPERATIONS AND
MAINTENANCE
Practicing green opera-
tions and maintenance
(O&M) can have as great
of an impact on building
performance as the way
a building is built. Green

O&M also allows schools to

green their entire portfolio.

McGraw-Hill Construction
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= Schools that practice
green O&M report higher
average energy use
reductions than those
that do not.

= 50% of schools practicing
green O&M report annual
cost savings, compared
with 29% not practicing
green O&M.

Building Product
Manufacturer
Recommendations

CAPITALIZE ON THE
RETROFIT MARKET
Both K-12 and higher
education respondents
that do green retrofits

and operational improve-
ments report increasing
the percentage of green
projects they will under-
take. Thus, while the overall
volume of retrofits will stay
the same, more of them
will be green, which offers
stronger market oppor-
tunities for green retrofit
products and services.

EMPHASIZE THE
HEALTH AND WELL-
BEING IMPACTS

OF YOUR GREEN
PRODUCTS

Improved indoor
environmental quality

is considered important
by a high percentage of
K-12 and higher education

www.construction.com

respondents compared
to other green building
practices and compared
with results from other
building sectorsin
previous McGraw-Hill
Construction research.
Improved health and
well-being is a particularly
important trigger for the
K-12 sector to build green,
with the percentage that
consider itimportant equiv-
alent to those who select
operating cost savings.
Building product manu-
facturers will benefit if they
can demonstrate how their
products can impact health
and well-being.

Architect and
Contractor
Recommendation

CONSIDER OWNERS’
USE OF METRICS

The results reveal a gap
between architect and
contractor expectations
about the level of use of
green building metrics

in schools and the levels
of use actually reported
by schools. Under-
standing the metrics used
and getting feedback on
building performance can
help produce better build-
ings in the future. m
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Data: Green School Market

Share of Green Grows Dramatically

in the Education Sector’

McGraw-Hill Construction Green
Project Definition
In this and all of our U.S.-based green building research,
McGraw-Hill Construction uses the following definition
for a green project.
According to McGraw-Hill Construction, a project can
be considered greenifitis either:
= Built to LEED or another recognized green building
standard, or
= A project that is energy efficient and water efficient,
and address improved indoor air quality and/or mate-
rial resource conservation

Factors Impacting the Education
Market

In Dodge Analytics’ Construction Market Forecasting
Service (CMFS), two factors are cited as impacting the
education market in K-12 and higher education.

= Strong demographic demand in both sectors

= Tight fiscal conditions at the state and local level

Recovering economic conditions are expected to even-
tually impact fiscal concerns, but that impact will be
gradual, leading to expectations that the education
market will continue to decline in 2013, but should gain
ground in the following years.

One factor cited in the CMFS as a source of optimism,
especially for K-12 schools, is a wave of bond approvals
from the recent elections in November 2012.

Green Share of the Education Market
In 2008, construction starts in the education sector
totalled $58 billion, according to McGraw-Hill Construc-
tion Dodge’s forecast data, and green construction made
up only 15% of that total. By 2012, despite a 39% decline
in education overall, the growth in the total green share
is estimated to be $16 billion, almost double the 2008
green education market.

For more information on the triggers that have encour-
aged market growth in the K-12 and higher education
sectors and the drivers that can increase that growth in
the future, see pages 37-40.

EDUCATION: Green Share of Construction Activity by Value OverTime

Source: 2013 Dodge Construction Green Outlook, October 2012

M Non-Green Share

2008

20m1

Total: $58 Billion Total: $43 Billion

¥ Green Share

2012

$9 Billion IsBon I‘s]cBon

Total: $36 Billion

1. McGraw-Hill Construction Research and Analytics, Construction Market Forecasting Service: Fourth Quarter 2012 Report, December 2012

McGraw-Hill Construction

www.construction.com SmartMarket Report



NEW AND RETROFIT GREEN SCHOOLS: THE COST BENEFITS AND INFLUENCE OF A GREEN SCHOOL ON ITS OCCUPANTS DATA I

Green School Market

CONTINUED

Percentage of Total Education Projects
That Are Green According to K-12 and Higher Education Respondents

K-12

NEW GREEN CONSTRUCTION AND MAJOR

RENOVATIONS

The results demonstrate a high penetration of green work

in the last three years among the K-12 respondents:

= 82% report doing at least some green projects

= Of the remaining 18%, half (9%) have not conducted
any construction work at all in the last three years.

While this high level of green activity may be influenced
in part by the survey pool used (see page 7 for McGraw-
Hill Construction’s sizing of the overall green market), the
results demonstrate strong experience with green, which
lends greater credence to their expectations about the
benefits of green as well as the obstacles they face.

Seventy-three percent report expecting to do at least
some green work in the future. However, this decline is
largely due to the increase in those expecting not to do
any construction work at all, from 9% to 16%. The impact
of the extended economic downturn has been strongly
feltin local and state budgets, and funding for construc-
tion in schools has been reduced. Also bond issues for
new school construction may face greater opposition
as people still feel the impact of the recession in their
personal finances.

Twenty-five percent more of the schools with a dedi-
cated green staff report having 90% or more projects
compared with schools with no dedicated staff.

GREEN RETROFITS AND OPERATIONAL
IMPROVEMENTS
Eighty-three percent report that at least some of their
retrofit and operational improvement activity was
green. However, unlike the major capital projects, nearly
all of the respondents have done some of this work in the
last three years, so the percentage that has done non-
green activity is much higher, at 15% compared with 9%.
In the next three years, 80% expect to do some green
retrofit or operational improvements, a slight decline.
Again, the decline is due to those who do not expect to do
any work at all, which increases from 1% to 7%.

LEVEL OF GREEN ACTIVITY

While the level of new and renovation green project
activity remains steady, the next three years will see
growth in the level of green retrofit and operational
activity. The percentage of respondents who report
that almost all (greater than 90%) of their new and major
renovation projects in the last three years were green

SmartMarket Report McGraw-Hill Construction

Percentage of K-12 Projects That Are Green
(Last Three Years and Next Three Years)

Source: McGraw-Hill Construction, 2013

B More than 90% of Projects

¥ 61%-90% of Projects
31%—60% of Projects
1%-30% of Projects

Last Three Years Expected by 2015

14% 17% 10%
i 9%
24% 25% i 19% i 24%
i New { Retrofit i New { Retrofit
! Projects : Projects ! Projects : Projects

(34%) is higher than those whose retrofits and opera-
tional improvements were more than 90% green (29%).
However, in the next three years, they will be about equiv-
alent at 32% and 31% respectively.

Again, this difference may be most directly related
to concerns about budget. While it is necessary to find
funding for any new green work, many green retrofits and
operational improvements can be done at little additional
cost or even within existing budgets.

Higher Education

NEW CONSTRUCTION AND MAJOR
RENOVATIONS

Eighty-six percent report that at least some of the proj-
ects that they have done in the last three years have
been green. However, with only a small percentage
(5%) of higher education reporting that they have had
no construction activity in the last three years and even
fewer (3%) expecting none in the next three years, even
the 86% share is predicted to grow to 90%.

www.construction.com
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Green School Market
Percentage of Total Education Projects

That Are Green According to K-12 and Higher Education Respondents

As with the K-12 sector, this very high level of activity
implies that they have strong experience with green and
can accurately represent the benefits, drivers and obsta-
cles for green work.

Thirty-one percent more schools with a dedicated
green staff report 90% or more green projects compared
with schools with no dedicated staff.

RETROFITS AND OPERATIONAL
IMPROVEMENTS

An equally high percentage are involved in green retrofits
and operational improvements.

= Last 3 Years: 85%

= Next 3 Years: 87%

This slight increase occurs despite a small uptick in those
who say they have no retrofit or operational improvement
activities planned, from 3% to 4%.

LEVEL OF GREEN ACTIVITY
The growth in the degree of green activity undertaken by
higher education institutions is equivalent to the growth
in involvement with green.
= More than 90% New Green Construction:

¢ Last Three Years: 53%

® Next Three Years: 56%
= More than 90% Green Retrofit and Operational

Improvements
e Last Three Years: 23%
® Next Three Years: 29%

While the percentage of growth may be small, it suggests
that despite the high degree of commitment to green by
the higher education survey respondents, they are still
finding new ways to incorporate green into their building
and operational practices.

McGraw-Hill Construction

CONTINUED

Percentage of Higher Education Projects That
Are Green (Last Three Years and Next Three Years)

Source: McGraw-Hill Construction, 2013

B More than 90% of Projects

M 61%-90% of Projects
31%—60% of Projects

[ 1%-30% of Projects

Percentage of Green
Higher Education
Projects in the Last Three Years

Percentage of Green
Higher Education
Projects Expected by 2015

16%
8%

New Retrofit New Retrofit
' Projects ' Projects ' Projects ' Projects
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Green School Market

CONTINUED

Share of Education Projects

That Are Green According to Architects and Contractors

By far, the largest percentage of architects who do
education projects report that more than 60% of their
projects are green. This finding suggests a trend toward
architectural firms specializing specifically in green
schools. It could also indicate that for architects who
become familiar with the green elements most important
to school construction, there are opportunities to transfer
green approaches developed on one school to others.
The increase expected in the future—from 43% doing

a high level of green work in the last three years to

55% in the next three years—reinforces both of

these conclusions.

On the other hand, the largest percentage of general
contractors report that green projects account for 30%
or less of their education projects. Contractors have less
influence than architects on whether education projects
are green (see page 43 for more information), so they may
find it harder to transfer green knowledge from current
projects to future ones. Also, their involvement in the
construction phase may lead them to see more green
elements removed due to cost concerns, which would
account for a lower overall percentage of green work.

SmartMarket Report McGraw-Hill Construction

Percentage of Education Projects that
are Green

Source: McGraw-Hill Construction, 2013

[ Last Three Years M Next Three Years

o,
Architects 55%
43%
27%
20% 21% 19%
8%
'No Green Activity ! 1%-30% 131%-60% ! More than
| 1 Green Projects 1 Green Projects 160% Green
: : | ' Projects
tract
Contractors a5%
27%
20%
16%

3%
'No Green Activity ! 1%-30% 131%-60% ! More than
| 1 Green Projects 1 Green Projects 160% Green
: | | ' Projects
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Green School Market

CONTINUED

Percentage of Green Schools
That Have Been and Expect to be Certified by Third-Party Review

Sixty-six percent of K-12 and 84% of higher education
respondents have achieved third-party certification on
at least some of their green projects in the last three
years. About the same percentage expect to do the same
on their projects in the next three years.

However, the data do suggest a slight shift toward

a higher level of certification within the institutions

surveyed. While those with no certification and those

with a very high level of certification remain relatively
the same, there is a general movement in both K-12 and
higher education to slightly higher levels among those in
the middle.

m K-12: The 10% decrease by 2015 in those who certify
1%-30% of their projects is shifted nearly evenly to
those doing 31%-60% and 61%-90%.

= Higher Education: The 5% decrease by 2015 in those
who certify 31%-60% has shifted to those certifying
61%-90%.

The high level of certification suggests that the respon-
dents are a mature green audience, widely aware of
certification, but the shifts in the percentage of projects
certified demonstrate that these institutions see enough
value in certification to increase their investments in it.

Third-Party Certification of Projects
by Architects and Contractors
Like the school respondents, architects and contractors
expect to see an increase in certified green school proj-
ects in the next three years.
= Architects:
¢ The percentage not certifying their green education
projects shrank from 25% in the last three years to 14%
through 2015.
® The percentage who certify over 90% remains
consistent at 14%.
= Contractors:
¢ The percentage not certifying their green education
projects shrank by half from 14% in the last three years
to 7% through 2015.
e The percentage who certify over 90% drops marginally
from 9% to 7%.

This shift may be due to several reasons. Firms may
recognize that schools are increasing their percentage
of certified projects. Also, some may be planning to do
more higher education projects, which generally have a
higher level of certification, in the next three years due to
stronger anticipated growth in that sector.

McGraw-Hill Construction

Percentage of Green {-12 Projects Certified
by Third Party Review

Source: McGraw-Hill Construction, 2013

B More than 90% of Projects
M 61%-90% of Projects
31%— 60% of Projects
™ 1%-30% of Projects
None

i 8%

. B

34% 35%

Past Three Years Next Three Years

Percentage of Green Higher Education
Projects Certified by Third Party Review

Source: McGraw-Hill Construction, 2013

B More than 90% of Projects
M 61%-90% of Projects
31%—60% of Projects
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Data: [inancial Benefits

of Green Schools

Reductions in Traditional Energy Use

Due to Green Schools

While the majority of school respondents see decreases K-12 Change in Energy Use Compared to

in energy use, a significant percentage are also not

sure about their energy use reduction. The level of
uncertainty may appear surprising, butin fact, energy
use reduction can be difficult to track. For some higher
education institutions, individual buildings are not
metered. Also, K-12 and higher education schools may
also have missing or inconsistent information provided in
their utility bills.

K-12
Fifty-eight percent of K-12 respondents find that the a%
energy use in their green buildings is less than in build- ’
ings built with traditional methods, with 28% reporting ! Less than
uncertainty about the energy use of their buildings. 5%
Strikingly, among those who have achieved energy :
savings in this sector, the largest percentage (35%) see
savings of 20% or more. However, over half also range
from savings of 5% to less than 15%, suggesting that
a variety of factors may impact energy use, including
occupant behavior and equipment maintenance.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF
Sixty-three percent of the K-12 respondents involved
directly in building operations, design or construction
find reduced energy use in green buildings. This group
is also more certain about energy use impacts than the
general K-12 respondents, with only 21% who don’t know
the impact of their green buildings. 9%
The largest percentage also report decreases
that fall into three ranges: 5% to less than 10%;
10% to less than 15% and 20% or more, but they are i
roughly evenly split between these three levels, LOESS than
at 28%, 30% and 30% respectively. 5%

Higher Education

Fifty-five percent of higher education respondents
report reduced energy use in their green buildings,
but 30% in this sector are uncertain about the impact of
green buildings. The energy savings reported in higher
education are more evenly distributed than those in the
K-12 sector, but 72% find a sizable decrease of 10% or
more in their energy use.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF
Sixty-seven percent of those involved directly in building
operations, design or construction find reduced energy

SmartMarket Report

28%

5% to
i Less than
110%

19%

5% to
i Less than
110%
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Source: McGraw-Hill Construction, 2013
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Financial Benefits of Green Schools

Reductions in Traditional Energy Use Due to Green Schools

use in their green buildings, with only 22% uncertain
about the impact. Their findings on the level of savings
mostly parallel those of the general higher education
respondents, although slightly fewer report savings in
the 15% to less than 20% range and slightly more report
savings of less than 5%.

Variation by Use of Green Operations

and Maintenance

The results reported by those who practice green oper-

ations and maintenance (O&M) in their buildings

demonstrate the efficacy of those measures on reducing

energy use.

= Practice green O&M: 46% report energy savings of 15%
or more, with nearly three quarters of them finding
savings of 20% or more.

= Do not practice green O&M: 25% report energy savings
of 15% to less than 20%, and none report energy
savings of 20% or more.

Annual Operating Costs

Decrease Due to Green Schools

A higher percentage of K-12 respondents state that
they have lower annual operating costs on their green
buildings than higher education respondents. The
difference is split between a greater percentage of higher
education respondents who do not know the impact of
green on their annual costs and who believe that there is
no impact.

One possible reason for the higher response rate
in the K-12 sector is that they are more likely to keep
track of the performance of individual buildings than
higher education, who sometimes track performance
campus-wide, making it harder to gauge the impact of
individual buildings.

K-12

Fifty-five percent of K-12 respondents find decreased
annual operating costs due to their green buildings, with
28% uncertain about the impact of green buildings on
annual operating costs.

McGraw-Hill Construction

CONTINUED

These results demonstrate that the full potential of green
building can only be realized when paired with green
operations and maintenance.

Variation Over Time From 2007

A comparison between the energy savings expected

by the CEFPI members surveyed in 2007 to the energy
savings reported by CEFPI members in this survey
demonstrates that greater experience with green build-
ings has helped improve potential savings, with those
predicting savings of 10% or more increasing from 66% in
2007 to 80% in 2012.

Impact of Green K-12 Buildings on
Annual Operating Costs

Source: McGraw-Hill Construction, 2013

Decrease
M No Impact

Increase
M Don't Know

55%
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Financial Benefits of Green Schools

Annual Operating Costs Decreases Due to Green Schools

The largest percentage of those experiencing
decreases (30%) report relatively conservative savings,
from 5% to less than 10%. However, 28%, the next largest
group, see savings of over 20%. Again, many factors
beyond building design can impact operating costs, and
the approach to operations and maintenance of schools
can influence the savings achieved.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF

On the whole, the responses of the staff working directly
on building design, construction and operations corre-
spond to the general respondents. Fifty-three percent
report decreases in operating costs, compared with 56%
of the total respondents.

The results they expect are more tempered. Only 6%
expect savings of less than 5%, half of the level of overall
respondents, but 22% also expect savings of 20% or more
compared to 28% of the total. Fifty-eight percent report
savings in the range of 5% to less than 15%.

Higher Education

Thirty-four percent are uncertain whether green
buildings yield annual operating costs savings. This
lowers the percentage of those who report seeing
savings to 47%.

Almost three quarters fall evenly between the three
categories between savings of 5% to less than 20%,
again affirming that a relatively wide range of savings
are being experienced, reinforcing the importance of
otherinfluences.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF
Sixty percent of the staff that work directly on building
design, construction and operations in higher education
find decreases in the annual operating costs of green
buildings. This group is also more certain about
their findings than the rest of the higher education
respondents, with only 20% uncertain about the
impact of green buildings.

None of these respondents expect savings of
greater than 20%, but 30% do expect savings of
15% to less than 20%. On the other hand, 26% expect
savings of less than 5%, a far greater percentage
than the general respondents.

SmartMarket Report McGraw-Hill Construction
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Impact of Green Higher Education Buildings
on Annual Operating Costs

Source: McGraw-Hill Construction, 2013

Decrease

No Impact

Increase
M Don't Know

47%

13%

Variation by Use of Green Operations
and Maintenance

Fifty-three percent of those practicing green operations
and maintenance (O&M) believe green buildings reduce
annual operating costs, compared to 29% of those who
do not.

One reason for that gap is that green O&M practitio-
ners know more about the performance of their buildings.
Fifty percent of those not practicing green O&M do not
know the impact of green on annual operating costs,
20% more than those practicing green O&M. Tracking
performance and adjusting building management strate-
gies is often a key part of a green O&M approach.

Annual Cost Savings According to
Architects and Contractors

Contractors are more conservative than architects in
their estimation of the impact of green buildings on
annual cost savings. Sixty-one percent of contractors
expect savings of less than 10%, compared with 38% of
architects, and 8% of contractors expect savings of 20%
or more, compared with 20% of architects. Architects
may be basing their cost savings estimates on the
modeling that they do, which cannot take into account the
influence of the building occupants or the O&M staff on
operating costs.

www.construction.com
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Financial Benefits of Green Schools

CONTINUED

Impact on Ten-Year Operating Costs of Green Schools

More than half of the K-12 and higher education respon-
dents do not know the impact of their green building
projects on their ten-year operating costs.

Part of the reason for this high level of uncertainty is
that many institutions have less than a ten-year history
with large-scale green investments. Owners may need
more data before they can state with confidence what
their ten-year savings expectations can be.

However, knowing ten-year savings is critical to drive
higher levels of green investment in education. In the
2012 Determining the Value of Green Building Invest-
ments SmartMarket Executive Brief (available for free
download at analyticsstore.construction.com), one of the
most important factors in higher education for determin-
ing the level and type of green building investments is
the building’s life cycle cost impact. Long-term building
ownership could make this factor critical for K-12 schools
as well. Understanding impacts across a ten-year cycle is
an important part of gauging overall life cycle cost.

K-12

Thirty-nine percent expect to see ten-year costs
decrease for their green buildings compared with tradi-
tional buildings. A smaller percentage expect either no
impact or an increase in ten-year costs compared with
those reporting the annual cost impacts, suggesting that
nearly all expect green buildings to pay off over time.
However, the largest percentage (50%) do not know what
the impact of their green buildings will be.

Over half of the respondents expect the savings to be
in the 5% to less than 15% range, and one-third expect
them in the 5% to less than 10% range.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF

Even among those who directly work on buildings in the
K-12 sector, there is still a high level of uncertainty about
the ten-year operating cost impact, with 44% reporting
that they don’t know. The percentage expecting ten-year
cost decreases is only 1% higher than the general total,
and 4% more of the design, construction and operations
staff believe that there will be no impact.

Higher Education
Thirty-eight percent expect their ten-year costs to
decrease for green buildings, roughly equivalent to the
K-12 sector. Just over half (52%) also report that they do
not know what the impact on their ten-year operating
costs will be for their green buildings. Notably, only 1%
think that the costs will increase, and the rest expect the
costs to be the same as those of a traditional building.
Thirty-nine percent believe the cost savings will be
in the 5% to less than 10% range, more than double any
other level of cost savings.

VARIATION BY BUILDING DESIGN,
CONSTRUCTION AND OPERATIONS STAFF
Those who work directly on buildings are roughly
in agreement with the overall higher education

Impact of K-12 Green Buildings on 10 Year Operating Costs

Source: McGraw-Hill Construction, 2013

Level of Decrease in 10-Year Operating Costs

.33%
28%
Decrease 22%
M No Impact i 1 :
Increase : ]
M Don't Know M% :
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Impact on Ten Year Operating Costs of Green Schools

respondents, with 40% who find decreases in ten-year
operating costs and 47% uncertain about the impact.

This group also reinforces the overall expectation of
cost savings in the 5% to less than 10% range, with 44%
selecting that category. The next highest category for this
group, though, is less than 5% savings, selected by 33%
of the design, construction and operations staff respon-
dents, making their average expected savings lower than
the rest of the higher education respondents.

Variation by Use of Green Operations
and Maintenance

While the schools using green O&M have more
knowledge about annual operating costs, they align
with the rest of the respondents on ten-year operating
cost impacts, with 40% expecting a decrease and 50%
reporting that they do not know the impact.

CONTINUED

Variation Over Time According to
CEFPI Members

A comparison of the CEFPI members surveyed in 2012 to
the CEFPI members surveyed for the 2007 Green Schools
SmartMarket Report demonstrates that the expectation
of ten-year costs savings has increased since 2007.

= 2007: 56% expect savings of 10% or more

= 2012: 64% expect savings of 10% or more

10-Year Cost Savings According to
Architects and Contractors

Architects are nearly evenly split between less than

10% and 10% to less than 20% cost savings, while over
half of the contractors expect the savings to be less than
10% and one-third expect savings between 10% and less
than 20%. Few architects or contractors expect savings
over 20%.

Impact of Higher Education Green Buildings on 10-Year Operating Costs

Source: McGraw-Hill Construction, 2013
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Increase
M Don't Know

16%

15%

SmartMarket Report McGraw-Hill Construction

i Less than ;5% to ' '
i Less than ! Less than | Less than ! More
110% :

— Level of Decrease in 10-Year Operating Costs
39%

18% 18%
I I =
110%to :15%to  :20% or

' 15% 1 20%

www.construction.com



NEW AND RETROFIT GREEN SCHOOLS: THE COST BENEFITS AND INFLUENCE OF A GREEN SCHOOL ON ITS OCCUPANTS DATA I

Financial Benefits of Green Schools

Impact of Green Retrofits

CONTINUED

and Operational Improvements on Annual and Ten-Year Costs

The impact reported by K-12 and higher education
respondents of green retrofits and operational improve-
ments is notably close, so these will be discussed in total,
except for where interesting differences occur.

Overall, 45% note a decrease in annual operating
costs and 37% expect a decrease in ten-year operating
costs. Consistent with the findings on green projects, a
higher percentage (49%) are not sure about the impact on
ten-year costs, but the percentage that are not sure about
the impact on annual costs (41%) is still quite large.

The highest percentage expect the savings annually
and in ten-year operating costs to be in the range of 5% to
less than 10%.
= Annual Operating Cost Savings of 5% to Less than 10%

o K-12: 35%
® Higher Education: 38%
= Ten-Year Operating Cost Savings of 5% to
Less than 10%
e K-12:32%
® Higher Education: 51%

In addition to the large gap between K-12 and higher
education respondents in their estimation of ten-year
operating costs listed above, a few key differences lead
the K-12 sector to expect slightly greater savings overall.
= Annual Operating Cost Savings:

® 21% of higher education respondents expect savings of

15% to less than 20%, compared with 11% of the K-12
respondents.

* 20% of the K-12 respondents expect savings greater
than 20%, compared with 2% of the higher education
respondents.

= Ten-Year Operating Cost Savings:
* 18% of the K-12 respondents expect savings greater
than 20%, compared with 3% of the higher education
respondents.

Variation by Building Design,
Construction and Operations Staff

The K-12 staff who work directly on buildings report
roughly the same percentage expecting decreases and
lack of knowledge as the general respondents for both
annual and ten-year operating cost impacts. The same is
true for the higher education staff reporting on the ten-
year impacts.

However, the higher education staff who work directly
on buildings do have some significant differences in their
expectations on the impact of annual costs.
= Decrease: 55%
= No Impact: 14%
= Increase: 4%
= Don‘t Know: 27%

Impact of Green Building Operations and Maintenance Improvements on
Operations Costs (According to K-12 and Higher Education Respondents)

Source: McGraw-Hill Construction, 2013

Annual Operating Costs

[ Decrease
¥ No Impact
Increase
M Don't Know

McGraw-Hill Construction
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Green Retrofits Enhance the Learning
Environment at Three K-12 Schools

Thurgood Marshall Elementary, Jackson Elementary, Denver Green School
PHILADELPHIA, HILLSBORO AND DENVER

Thurgood Marshall
Elementary School

In 2008, the U.S. Green Buildling
Council (USGBC) accepted the
School District of Philadelphia as a
participant of its LEED in Existing
Schools Pilot Program, and the
district selected Thurgood Marshall
Elementary School to pursue
certification under the LEED for
Existing Buildings: Operations &
Maintenance 2009 rating system.
Thurgood Marshall successfully
achieved certification in 2009, the
first K-12 school in Pennsylvania to do
so and the fifth in the United States.

A primary goals of the LEED pro-
cess was to provide a healthy
learning, teaching and working envi-
ronment for the students, faculty and
staff. [t was discovered in 2005, after
a screening of over 5,000 students
from several schools in the area,
including Thurgood Marshall, that
1in 4 students was diagnosed with
either asthma and/or admitted to the
hospital for wheezing, compared
with the national average of 1in 10.
To address the indoor

environmental quality issue, the
building underwent ventilation
testing, which comprised testing of
60 separate air handling units. All
these units were adjusted to bring in
more outside air to meet standard
requirements. According to Michael
Pavelsky, the project’s sustainability
and LEED consultant from the
Sheward Partnership, “This process
proved to be particularly challenging
because an outside consultant had
to be hired, and since each of the 60
systems had to be tested, it ended up
being one of the project’s greatest
expenses and took several weeks
to complete.” In addition, while this
process ensured better indoor air

SmartMarket Report
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quality for occupants, it also required
more energy to condition increased
amounts of outside air. As a result,
the building’s energy performance
decreased slightly, and the project
team is now implementing other
energy-saving strategies so that

the project can maintain its Energy
Star rating.

An industrial hygienist also con-
ducted an indoor air quality review.
Chloe Bendistis, the sustainabil-
ity project manager from Sheward
says, “Several issues were identified
and fixed, such as roof leaks causing
water damage to ceilings and walls;
unit ventilators being blocked with
clutter and not effectively ventilat-
ing classrooms; unit ventilator drain
pans needing cleaning; and filters
requiring replacement.”

Other activities included revamp-
ing the entire building automation
system, and upgrading the heating,
air-conditioning, lighting and light-
ing controls to ensure more energy
efficient operations. To increase
water efficiency, low-flow aerators
were installed in all lavatory faucets,

and all existing showerheads were
replaced with low-flow models.

The outcomes of all upgrades,
repairs and maintenance has been
significant. The building now enjoys
better indoor air quality, uses 17%
less water than a comparable school
and has achieved an Energy Star
label with a superior rating of 81,
which equates to 28% energy sav-
ings when compared with a typical
school nationwide.

Jackson Elementary
School

In firm belief that greening schools
can save money for districts with
tight budgets through operational
cost savings and by minimizing staff,
teacher and student sick days, the
Hillsboro School District in Oregon
chose LEED: EBOM as a tool to make
its portfolio of 35 existing schools
more sustainable. Hillsboro decided
to select one pilot school to build the
LEED: EBOM capacity of its facilities
team, distinguish costs and benefits
and use lessons learned for potential
implementation to its other schools.

i I

o lll;"hlll

]

Ample daylight fills the atrium, a central gathering place, at Thurgood Marshall

Elementary School.

CONTINUED
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After benchmarking the perfor-
mance of all its elementary schools
on Energy Star Portfolio Manager,
the school district selected Jackson
Elementary School as their pilot case.

The pilot project has allowed
Hillsboro to view the process
as an investment to assess its
current practices and identify
opportunities for financial savings,
healthier learning environments
and more sustainable practices.
After undergoing the LEED process,
in April 2011, Jackson Elementary
became the nation’s first K-12 school
to achieve LEED Gold certification
under USGBC's LEED: EBOM 2009.

Strategies that led to success-
ful certification include an energy
audit and retro-commissioning of the
school’s HVAC, lighting and hot water
systems to identify no- and low-
cost operations and maintenance
improvements. The school found
savings in cost-effective plumb-
ing fixture retrofits and enhanced
recycling programs. In addition,

a comprehensive green cleaning
program based on non-

toxic standards, minimizing pesticide
use, and testing and adjusting venti-
lation systems to ensure ample fresh
air distribution have resulted in a
healthier indoor environment at

the school.

One element unique to Jackson
Elementary has been the simple
change made to the order of lunch
and recess. By moving recess before
lunch, the school was able to cut
down on food waste. Rather than
rushing through their lunch and
throwing food away in their hurry
to get to play time, students instead
worked up an appetite, ate at a slower
pace and ultimately consumed more
of their food.

McGraw-Hill Construction 19

Denver Green School

Thurgood Marshall Elementary, Jackson Elementary,

PHILADELPHIA, HILLSBORO AND DENVER

Built in 1997, the 114,000 square-foot, LEED:EBOM certified, Thurgood Marshall Ele-
mentary School, serves more than 700 students, grades pre-K through 8, with over
100 teachers and staff members.

Overall, Jackson Elementary has
achieved a 92 Energy Star perfor-
mance rating, saved 300,000 gallons
of water annually and saved $200,000
in energy cost between October 2009
and November 2011.

Denver Green School

The Denver Green School is a public
elementary and middle school
focused on environmental and social
sustainability through a hands-on,
project-based approach to learning.
The school implements its own
unique program design, approved
through a rigorous process by the
Denver Public School Board.

In 2009, the school convened a
charrette led by a professor and team
of graduate students from the Insti-
tute for the Built Environment at the
Colorado State University. According
to Jeff Buck, founding partner and
sustainability coordinator at Denver
Green Schools, “The team identified
specific strategies for the renovation
of the school, including design
strategies that incorporated sustain-
ability and operational efficiency
in the building, site and curriculum.”
Buck says, “That process started
a lot of the thinking around our
green retrofits.”

Since then the school has under-
taken several green retrofits. All the
water fixtures have been replaced

www.construction.com

with more efficient ones, includ-

ing low-flow toilets and aerators on
the sinks. They have also retrofitted
all the lighting with T5s or T8s and
placed solar tubes down hallways,
which have allowed more daylighting
and cut down on lighting require-
ments. All carpets are now recycled
and only non-toxic, low-VOC paint
has been used.

Students have taken a critical role
in the process as part of their project-
based learning focus. For example,
the 2nd graders conducted a school-
wide light and energy audit. They
counted every light fixture in the
school, and using light meters they
determined that 50% of the bulbs
could be removed. They presented
the finding to administrators and
worked with the facilities team in
their removal. The project has saved
the school about $1,500 a year. The
6th graders are currently involved
in conducting a school-wide water
audit to find even more savings.

Through these retrofits, Denver
Green Schools has reduced electri-
cal energy use by 47% in 2011 and
cut water use by 50% in the last three
years. The school also recycles or
composts 63% of its waste. As a
result of these achievements, in 2012
the school was awarded the U.S.
Department of Education’s Green
Ribbon School status. m
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Improved Reputation and Increased Attractiveness

to Students Due to Green Building

Roughly two-thirds of the overall K-12 and higher educa-

tion respondents find that green building enhances their

institution’s reputation and/or increases its appeal to

prospective students, but the administrators from each

sector report very different conclusions.

= K-12: Eighty-six percent of administrators agree that
green building benefits their reputation/ability to
attract students, and none state that they do not know
the impact.

= Higher Education: Fifty-five percent of administrators
agree that they have an enhanced reputation/ability to
attract students, and nearly one-third (30%) state that
they do not know.

One factor that could contribute to this finding is the

high level of green building currently practiced on higher
education campuses, which may encourage administra-
tors to believe that students now expect green campuses,
diminishing its impact as a differentiator.

18% more K-12 respondents and 40% more higher
education respondents that have achieved LEED certifi-
cation report this benefit compared to those that have not
achieved LEED. Achieving LEED certification may make it
easier for schools to demonstrate to prospective students
that they are a green institution.

One-third of higher education respondents see increased
enrollment due to their green building improvements,
compared with one-quarter of K-12 respondents. Given
the importance of attracting students as a trigger for
building green, especially in the higher education sector
(see page 37), the impact of green building on enroliment
is critical to help further grow the market.

However, 40% or more of the respondents in both
sectors are also uncertain about the impact of green on
enrollment. With this factor carrying such weight, the
industry as a whole needs to invest in gathering more
data on these impacts.

In both K-12 and higher education, a higher
percentage of administrators credit green building
improvements with increasing enrollment than the
general group of respondents.
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Green Building Improvements Improve
Institution’s Reputation or Attractiveness
to Students

Source: McGraw-Hill Construction, 2013
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Green Building Improvements
Increase Enrollment

Source: McGraw-Hill Construction, 2013
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Sidebar: Research

Key Findings of Research

on the Impact of School Buildings on Student Health and Learning

Significant research has been undertaken over the years to make

the connection between schools and their impact on the health and
performance of students and teachers. However more research is needed
to be able to quantify the health and learning benefits of green schools.

school designed to

reduce its environmental

impact on the world

can also have a big
impact on the health and learning
abilities of its students in such ways
as reducing respiratory illnesses
and absenteeism, and improving
test scores. However, given the
complexity of interactions between
people and their environments,
establishing cause-and-effect
relationships between an attribute of
a green school and its occupants has
been a challenge.

Key Research Findings

INDOOR AIR

A significant amount of research
shows that the health of children and
adults can be affected by indoor air
quality. Increased particulate matter,
volatile organic compounds (VOCs),
toxins, irritants and allergens from
mold can lead to respiratory illnesses
and asthma.

Key factors in providing good
indoor air quality are appropriate
ventilation rates; ventilation effec-
tiveness; filter efficiency; the con-
trol of temperature and humidity;
and operations, maintenance and
cleaning practices.! In a 2002 study
in Finland, researchers identified an
average 15% reduction in the inci-
dence of the common cold in schools
that had no moisture or
mold problems.?

While there is not enough evidence

to indisputably link air pollutants to a
directimpact on learning, a growing
amount of recent research suggests
that teacher productivity and student
learning may be affected by indoor
air quality. According to researchers
at Lawrence Berkely National Labo-
ratories, when ventilation rates drop
below minimum standards, there is
an associated drop in student perfor-
mance tests by 5%-10%.3

LIGHTING

Most recent research has focused

on the impact of daylight on student
health and learning and why it has
had good results in schools. While
this seems pretty straightforward,
research conducted in the 1970s and
1980s found that lack of daylight had
no discernible impact on test scores.*
Despite students expressing dissatis-
faction, the researchers did not con-
sider it critical at the time.

Since then, studies have shown
that daylight can have an impact on
student health and learning. One
study found that students without
access to natural light showed an
association with decreased concen-
tration abilities. And in a more recent
study, it was found that a lack of day-
light can contribute to sleep prob-
lems in adolescents. A well-known
study by the Heschong Mahone
Group in 1999 showed that students
in day-lit classrooms had 7%-26%
higher test scores over the course
of a year, compared with students in
windowless classrooms.®

THERMAL COMFORT

Recent research has started ques-
tioning the prevailing thinking that
keeping indoor temperature within a
narrow band of 68 to 74 degrees year
round is preferable. For example,
researchers found thatin a hot and
humid environment, students attend-
ing naturally ventilated child care
centers had lower levels of asthma
symptoms and allergies than those in
air-conditioned child care centers.®

However, the understanding that
itis better to stay within a relatively
constant band of temperature for
optimum comfort still holds strong.
A recent study showed that student
speed on the same test increased as
aresult of lowering the temperature
from 77 to 68 degrees.’

Recent research conducted in the
1990s and onward show that teach-
ers have a strong preference for per-
sonal control over temperature and
see it as having an impact on student
and teacher performance.

ACOUSTICS

Significant research has been
undertaken to show that classrooms
can have an impact on the ability of
students to hear, to pay attention and
to absorb information. Studies show
excessive background noise can be
an impediment to their ability to pay
attention. Outdoor noise can be a
negative factor as well, as a recent
study shows students in a school
under a regular flight path of an
airport performed up to 20% lower

1-National Research Council. (2007). Green Schools: Attributes for Health and Learning: National Academies Press; 2- Loftness, Vivan (2009). Edutopia. Student health and performance bloom in environmentally conscious schools.
http://www.edutopia.org/green-schools ; 3-Lawrence Berkely National Laboratories Indoor Air Quality Resource Bank; 4-Bernstein, Harvey and Baker Lindsay. (2012). The Impact of School Buildings on Student Health Performance:
A Call for Research. McGraw-Hill Foundation and Center for Green Schools.; 5-Ibid; 6-Ibid; 7-Ibid
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Sidebar: Research

CONTINUED

on areading test than childrenin a
nearby school.?

Research also reveals that there is
a clear connection between acoustic
design and acoustical performance,
and that acoustical performance has
a direct effect on speech intelligi-
bility and consequently on student
learning. Many studies have mea-
sured how poorly many classrooms
perform acoustically, exposing the
severity of the problem.?®

OTHER RESEARCH

A majority of the research done in the
area of a school building’s impact on
cognitive functioning comes from
observational studies. For example,
arecent study in one school district
in Connecticut found that test scores
across all schools went up notice-
ably after school construction proj-
ects were undertaken by the district.
Studies like this are helpful because
they are able to account for differ-
ences in socioeconomic statuses and
other confounding factors."

When it comes to making the con-
nection between physical activity
and health, more is known about the
extent of the problem. Studies show
that 15% of school-age children are
overweight and that this number is
three times higher than it was in the
late 1970s. Unfortunately there is
insufficient data to attribute success
to any particular solution that relates
to school buildings. ™

What Research is

Still Needed

In 2012, the McGraw-Hill Research
Foundation, in partnership with

the Center for Green Schools, pub-
lished the whitepaper, The Impact of
School Buildings on Student Health

and Performance: A Call for Research
where it laid out the gaps that still
existin our current understanding of
what impacts school buildings can
have on student and teacher health
and performance. The whitepaper
recommends several areas where
more research is needed:

INDOOR AIR

® More research is needed on
the lack of adequate ventilation
in America’s classrooms even
though codes and practices of the
HVAC industry have been around
foralongtime.

* More information is needed on
how HVAC system designs and
maintenance procedures impact
air quality.Also more research
is necessary on how materials
selection, such as those that
include VOCs, affect student
health and learning.

LIGHTING

¢ There is a need for more
performance-based design
guidelines that can reliably
produce excellent visual
environments.

* As a new emerging technology
that has started making its way
into school buildings, Light
Emitting Diodes (LEDs) may
warrant more intensive research.

THERMAL COMFORT
A remaining challenge is figuring out
how our accumulated knowledge on
thermal comfort is best applied to
enhance student health.
¢ As new technology is developed
and low-energy heating and
cooling methods become
prevalent in high-performance
buildings, their potential impacts

on student health and well-being
need to be researched.

® Also more information is being
demanded on what the ideal
level of control over temperature
and ventilation should be in
a classroom.

ACOUSTICS
Educators need more information
on the state of existing classrooms
today in order to understand how
much acoustical improvement
is needed.
® More information is needed on
the factors behind occupant
dissatisfaction with acoustics in
newer high-performance
buildings and how they can
be designed better.
® Also more information is needed
to understand how best to provide
for the needs of hearing impaired
children in classrooms.

OTHER RESEARCH

More interdisciplinary research

is needed in the area of cognitive
functioning that brings together
educational researchers and building
research. Specifically more studies
are needed in the following areas:

e Studies that look at the effects of
building systems on average daily
attendance (ADA), using ADA
as a proxy for student learning.

e Comparisons of nearly identical
school buildings that have one
different building component.

More research is also needed to test
theories about how school designs
can ensure high levels of physical
activity. One area of opportunity is:

e The demand for more data that
supports the connection between
school siting and walkability, and
the health of students. m

8-Bernstein, Harvey and Baker Lindsay.(2012). The Impact of School Buildings on Student Health Performance: A Call for Research. McGraw-Hill Foundation and Center for Green Schools.; 9-Ibid.; 10-Ibid.; 11-Ibid
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Data: Human/Performance Factors

Impacted by Green Schools

Impact on Student Health and Well-Being

Due to Green Schools

Nearly all the school respondents (91% of K-12 and 87%
of higher education) believe that green buildings have a
positive impact on student health and well-being. This
finding is critical to understanding the level of penetration
of green in the education sector. Consideration of health
is a top driver for over 70% of the school respondents,
and pursuing green through improved indoor environ-
mental air quality is considered as important as energy
reductions to make a building green by an equivalent
percentage of school respondents, an unusual finding
not matched in any other sector in McGraw-Hill Construc-
tion’s studies on green.

For more information on how schools are measuring
these impacts, please see pages 26 and 27.

Variation by School Administrators
These findings are even stronger when looking solely at
the responses of the school administrators. All (100%)
of the K-12 administrators and 90% in higher education
believe that green schools improve student health and
well-being.

Impact on Student Health and
Well-Being According to

Architects and Contractors

Architect’s expectations about the impact of schools

on health and well-being align closely with those of the
schools, with 85% reporting a positive impact. Contrac-
tors, on the other hand, are less convinced, with only
about half expecting positive impacts and one-third who
state they do not know.

Green Schools Improve Health and Well-Being

Source: McGraw-Hill Construction, 2013

K-12

M Yes
No

McGraw-Hill Construction

Higher Education
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Designing a Healthy School
Environment in a Rural Setting

Buckingham County Primary and Elementary Schools

The Dining Room features abundant natural light, local materials, and non-tradi-
tional dining furniture. The furniture is moveable and stackable, and it lends itself

to multiple rapid reconfigurations.

he new Carter G. Woodson
Center Education Complex
located in Buckingham
County, in central, rural
Virginia, has been designed and
renovated as a modern learning
campus for K-5 students with the
intent to promote connectivity,
creativity, physical activity, health
and well-being for students and
for the Buckingham County
district community.

The design for the school
renovation was developed using
novel theory-based guidelines
created collaboratively by the design
team and health research teams
from the University of Nebraska
and the University of Virginia. The
project involved renovating two
former schools built in 1954 and
1962, and connecting them through
newly built structures to form one

new school. The architectural firm
VMDO oversaw and supported the
designs for architecture, interior
spaces, graphics and wayfinding,
and landscaping.

Sustainable Features
Create an Ideal Learning
Environment

The campus design supports

the health of students and the
environment by incorporating many
sustainable features. Solatube®
high-performance daylighting
systems were used in ceilings

and light louvers in classrooms to
supplement the natural daylight from
windows. Non-toxic materials and
low-emissions products were used
throughout the construction process.
According to Steve Davis, director

of sustainable design at VMDO,
“Special attention was paid to the

use of sustainable materials from
the local area such as Buckingham
slate and kyanite, which are mined
locally.” Additionally, a water-source
heat pump system supports energy
efficient heating and cooling of the
school, and innovative stormwater
strategies integrate green space,
native landscaping and natural
hydrologic functions to generate less
runoff on the site.

The design team employed
several strategies to increase
engagement, concentration and
health among students. The
design elements include creating
flexible, customizable spaces to
accommodate movement and
encourage learning. Circulation
hallways, open gathering spaces,
and outdoor gardens and play
terraces were other design elements
to encourage physical activity
and interaction among the school
community. Additionally, the use of
newly developed flexible furniture
allowing for easy arrangement
and adjustment is supporting the
movement and enhancing the
learning experience for students.
“The furniture enables the kids to
have the wiggles, and it helps them
keep their focus for longer stretches
of time or to get the wiggles out”,
says Davis.

Design Strategies
Encourage Healthy
Eating

As one of the primary goals of the
school district, design team and
health research teams, the K-5
campus incorporates several strat-
egies to facilitate healthy eating
among children to help prevent and
reduce childhood obesity. The dining
commons area, one of the newly
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