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Enterprisep

A leading provider of the developmentg p p
capital and expertise it takes to make sure that every
American has the opportunity to live in a decent home. 

Enterprise works with investors, developers, government 
and grass roots organizations across the countryand grass roots organizations across the country 
Enterprise, in aggregate, is currently investing in 
communities at a rate of nearly $1 billion a year. y $ y
Enterprise’s nearly $9 billion investment in communities 
over the past 25 years has produced over 240,000 
ff d bl h d id d t it f th

2

affordable homes and provided opportunity for those 
most in need. 



Enterprise Green Communities 

In 2004, Enterprise launched 
Green Communities with aGreen Communities with a 
bold aspiration to prove that:

G ff d bl h iGreen affordable housing 
can deliver health, 
economic and 
environmental benefits toenvironmental benefits to 
residents.

G d ff d blGreen and affordable can 
be one and the same. 



Keeping Families Healthy

“All we’ve ever wanted was to be
able to provide for our children. Top
give them a nice place to grow up.
We can do that here . . . Since we
moved here, we’ve all been so much
healthier Every day I’m like ‘Thankhealthier. Every day, I m like, Thank
you, thank you, thank you.’ Living
here has been so positive for my
family.”

Nicki Alhagi, Oleson Woods 
Resident
Portland ORPortland, OR



Giving Developers New Tools

“It is easy to be green. [We] will help revitalize our economy by making
energy efficiency practices more affordable accessible and achievableenergy efficiency practices more affordable, accessible and achievable
by consumers, businesses and government entities. By prioritizing
energy efficiency practices, we can ease the woes of homeowners,
lenders, financial markets, builders and our environment.”
- Representative Ed Perlmutter (D-Colo)



Results at Work



Green Communities Criteria

Integrated
D iDesign

Materials 
f

Water 
Beneficial to the 
Environment

Conservation

Energy 
Efficiency

Health

Operations and 
Maintenance

Location and 
Neighborhood 

Fabric



Intent of Evaluation Efforts 

Assist developers p
understand costs of 
going green;
Share methods to go 
greener; and 
Ensure the realization 
of health, economic 
and environmentaland environmental 
benefits.
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Process  

To measure the financial benefit from reduced utility 
costs over the life of the housing, Enterprise: 

Developed and administered survey of project 
managers of Green Communities developments tomanagers of Green Communities developments to 
collect data points on costs and utility savings
Shared results with project managers to quality 
assure results
Worked with property owners and various utility 
companies to collect actual utility data of a subset ofcompanies to collect actual utility data of a subset of 
projects to verify energy and water savings 
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Methodology

To determine the projected and actual cost-p j
effectiveness of green criteria, the following data 
were needed:
I t l t ti t t t it iIncremental construction costs to meet criteria
Predicted operational savings
Comparisons of actual utility usage to predicted usageComparisons of actual utility usage to predicted usage
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Incremental Costs

Incremental Cost: Cost premium to meet the Green p
Communities Criterion as compared to developer’s 
standard practice.
I t l t t t h G C itiIncremental costs to meet each Green Communities 
Criteria were self-reported by developers
Comparisons were normalized by square footageComparisons were normalized by square footage
Outliers were investigated
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Predicted Operational Savings

Annual Operational Savings: Energy & Water Criteria Evaluatedp g
Reductions in energy and water 
usage between the development 
as designed to meet the Green

gy

4.1 Water Conserving 
Appliances & Fixtures

5.1 Efficient Energy Use

as designed to meet the Green 
Communities criteria and the 
same development as designed 

5.2 Energy Star Appliances

5.3 Efficient Lighting

5.4 Electricity Meter
to meet the local construction 
code.

Cost-effectiveness determined only

y

5.5 Additional Reductions in 
Energy Use

5.6 Photovoltaic (PV) Panels
Cost effectiveness determined only 

for Green Communities Energy 
and Water criteria
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Predicted Operational Savings

Built energy simulation modelsBuilt energy simulation models
Consistent energy savings data
Savings by fuel-type and by end-useSavings by fuel-type and by end-use
Tracking and comparison to actual post-
construction utility billsconstruction utility bills
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Predicted Operational Savings

Procedure for energy simulation models:Procedure for energy simulation models:
Hourly simulation software
Envelope HVAC DHW and lighting all takenEnvelope, HVAC, DHW, and lighting all taken 
from submitted drawings 
Usage schedules and plugloads consistent withUsage schedules and plugloads consistent with 
affordable housing retrofit audit data and 
multifamily audit program guidelines
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Predicted Operational Savings

Procedure for water savings calculations:Procedure for water savings calculations:
Water fixture and appliance performance 
submitted by developer in Surveyy p y
Usage schedules consistent with affordable 
housing retrofit audit datag
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Predicted Operational Savings

What baseline should be used for 
comparison?

18



Predicted Operational Savings

Baseline for determining energy savings:Baseline for determining energy savings:
Local construction code, as reported by the 
developer in Surveyp y
HVAC and DHW efficiencies taken from 
ASHRAE 90.1–1999
Usage schedules and plugloads equal to the as-
designed development
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Predicted Operational Savings

Baseline for determining water savings:Baseline for determining water savings:
EPAct 1992
Usage schedules equal to the as-designedUsage schedules equal to the as-designed 
development
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Chuska Apartments - Gallup, NM
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Predicted vs Actual Performance

Tracking post-construction performanceTracking post construction performance
Measure ‘actual savings’
High-level feedback if building is performing asHigh-level feedback if building is performing as 
designed
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Predicted vs Actual Performance

For Energy:For Energy:
Weather normalized consumption compared
Utility bills regressed and normalized with TMY2Utility bills regressed and normalized with TMY2 
weather
Monthly resolution for energy model predictionsMonthly resolution for energy model predictions 
and utility bills

For Water:
Average annual consumption compared
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Predicted vs Actual Performance

Whole Development
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Report Findings

In 2009, Enterprise released report 
evaluating cost effectiveness of theevaluating cost effectiveness of the 
Green Communities Criteria, 
Incremental Cost, Measurable 
SavingsSavings

Estimated lifetime savings 
exceed the initial investment ofexceed the initial investment of 
incorporating Green 
Communities Criteria into 
affordable housingaffordable housing
Direct savings come from 
energy and water conservation 
measuresmeasures



Key Findings

Cost to incorporate the 
Green Criteria

Projected “Lifetime” 
Utility Cost SavingsGreen Criteria Utility Cost Savings

$4 524 per dwelling unit $4 851 per dwelling unit$4,524 per dwelling unit $4,851 per dwelling unit

Average cost per unit to meet Energy and Water Criteria = $1,917

Energy and water efficiency measures paid for themselves as wellEnergy and water efficiency measures paid for themselves as well 
as produced $2,900 in projected per-unit lifetime savings. 
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Key Findings
Construction Type Costs Savings 

Moderate Rehab Moderate Rehab For Moderate Rehab 
(does not include major 
systems replacement)

projects had the lowest
cost premium for 
compliance  

projects, the predicted 
lifetime savings are two 
times the cost premium, 
providing them the highestproviding them the highest
return on investment of 
any subset of the 27 
projects surveyed

Substantial Rehab
(includes major systems 
replacement such as HVAC

Substantial Rehab 
projects had the highest
cost premium for

Substantial Rehab 
properties are projected to 
have remarkably highreplacement such as HVAC, 

plumbing and electrical 
systems) 

cost premium for 
compliance

have remarkably high
lifetime utility cost savings
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Key Findings

Projects located in Oregon and Washington state j g g
reported no cost premiums for meeting the Green 
Communities Criteria
L t i i t d ith idiLarger cost premiums were associated with providing 
adequate ventilation and improving energy efficiency
The 15 supportive housing projects in our survey had theThe 15 supportive housing projects in our survey had the 
highest predicted lifetime savings, while the three 
projects with for-sale homes had the lowest. 
O l t h f t h ti tOn average, low-tech roof-water harvesting systems 
yielded modest costs, while potentially offering 
significant future savings
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Conservation Measures = Utility Savings

Implementing the following conservation measures p g g
produced dramatic utility cost savings:

Building to Energy Star standards or better
Installing all energy improvements with a 10-year or 
better payback for moderate rehabilitation projects
Installing Energy Star lighting and appliancesInstalling Energy Star lighting and appliances 
Individually metering electricity for rental dwelling 
units (except supportive housing) to encourage 
conservation
Installing water-conserving appliances and fixtures
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Quickest Payback = Water Conservation

Installing water-conserving fixtures and appliances result in a very 
high returns on investment in terms of utility cost savings. 

Average savings of $352 to $935 per home, versus average cost 
f $80premium of $80 per home. 

In simple payback terms, the investment is recouped in 2 to 3 
years.
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Madrone Plaza - Morgan Hill, CA



Central Park at Stapleton – Denver, CO 
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Galen Terrace - Washington, DC
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Trolley Square - Cambridge, MA
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Spring Terrace - Austin, TX



Roanoke Lee Street Project - Blacksburg, VA
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What We Learned Along the Way…

Start early, Be 
comprehensive
Engage members of 
the development & 
operations team

Average Cost:
R $5K $10KRange: $5K - $10K 
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What We Learned Along the Way…

Criteria found in the 
plans and specs were 
found in the buildings 
95% f th ti95% of the time.
Criteria NOT found in 
the plans or specsthe plans or specs 
were found in the 
buildings 37% of thebuildings 37% of the 
time.



What We Learned Along the Way…Specify
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What We Learned Along the Way…
Through performance testing, 
we found higher than expected 
duct leakage in ten projects. 

Air leakage can be more 
difficult and more costly to 
correct after construction iscorrect after construction is 
complete. 
In 2 projects, residents were 
the first to notify property staff 

b t th l k babout the leakage because 
they experienced drafts and 
discomfort in their apartments 
and were turning up the 
th t t t t

Duct Blaster

thermostats to compensate. 
We recommend that a local 
building performance 
specialist be hired on a routine p
basis to perform air sealing.

Bathroom Exhaust Fan



Construction Flaws

Other: Air leakage is a major problemOther: Air leakage is a major problem 
not only because it wastes hundreds 
of dollars in energy bills, but becauseof dollars in energy bills, but because 
it can also cause building durability 
problems, permit rodent entry, andproblems, permit rodent entry, and 
create unhealthy indoor air quality. 
Southface Energy Institute 



What We Learned Along the Way…

Developers do not 
ti l t k throutinely track the 

costs associated with 
going green 

Property owners do 
not typically track 
electricity gas andelectricity, gas and 
water usage. 

Residents seem mostResidents seem most 
interested in having a 
healthier place to live.



Ongoing Resident Education



Tools: Resident Manual Template  



Tools: Operations and Maintenance Manual Template  



Green Communities Website Resources
Publications: 

Incremental Cost, Measurable Savings 
S htt // t i t / dff /f hSource: http://www.enterprisenextgen.org/pdfform/form.php
Sharing the Benefits of Building Green – High Point Community Study 
Source: http://www.practitionerresources.org/
Viking Terrace Case StudyViking Terrace Case Study
Source: http://www.nchh.org/LinkClick.aspx?fileticket=fMvyBzNTHhc%3d&tabid=363
Breathe-Easy Homes Case Study
Source: http://www.practitionerresources.org/

Templates and Resources: 
Green Development Plan
Resident Manual 
Operations and Maintenance Manual 
Green Single Family Rehabilitation Specifications
Source: http://www greencommunitiesonline org/tools/resources/index aspSource: http://www.greencommunitiesonline.org/tools/resources/index.asp



Thank you!

For more information: 
Website: www.greencommunitiesonline.org
Mailbox: greencommunities@enterprisecommunity orgMailbox: greencommunities@enterprisecommunity.org




