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Green building for affordable housing is often a concept that is overlooked by many 

affordable home builders due to the common misconception that it is too costly to apply green 

building principles to affordable homes.  However, the goals of green building and affordable 

housing overlap to a large degree, making affordable homes well suited for green strategies.   

The intention of this research was to prove that green building techniques could be applied 

to a typical affordable home for reasonable additional costs, without making substantial changes 

to the design of the existing home.  This was accomplished by developing a green building 

formula, using the Florida Green Building Coalition’s Green Home Standard checklist that could 

be applied to all affordable homes in the state of Florida.  The formula aids in qualifying homes 

less than 1,699s.f. for grants and low interest rate loans through Florida Green Communities and 

also enables the home to receive the Green Home Designation from the Florida Green Building 

Coalition. 

The research also includes an estimate of the energy savings and reduced carbon emissions 

that could be realized from implementing specific green criteria.  The monthly energy savings 

from the green criteria were compared to the increased home mortgage payment due to the 



 

9 

additional green costs to determine the monthly/yearly energy savings that could be realized 

from implementing the green criteria.   
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CHAPTER 1 
INTRODUCTION 

It is a common misconception by many developers/constructors that it is costly to build 

green.  Many affordable housing developers/constructors believe that green building principles 

cannot be applied to their product.  However, the goals of green building and affordable housing 

overlap to a large degree, making affordable housing well suited to green strategies.  Affordable 

homes are small and easy on the planet.  Also, operation and maintenance costs need to be kept 

low due to the “low-income” of the end user, which can be accomplished by providing green 

building techniques during the design and construction process.  There are many green 

techniques that can be implemented that will cost the contractor little or no money.  These 

techniques can help to reduce the energy costs of the home, improve the indoor air quality for the 

occupants, as well as reduce air pollution in terms of decreased carbon dioxide emissions. 

The Importance of Green Building for Affordable Homes 

As noted above, operation and maintenance costs for affordable homes need to be kept low 

due to the income of the end users. Many of the developers/constructors of affordable homes 

require the occupants to be at or below 80% of the areas median income.  This is typically the 

point where the occupants can qualify for local government subsidies; however subsidy 

requirements are different for some local governments.  Therefore, occupants of an affordable 

home, in any county, will need a home with low operation and maintenance costs due to the low 

income of the end users.   

There are many green materials on the market today that are comparable in price to their 

traditional counterparts but aid in reducing a homeowner’s operational costs.  For example, the 

use of Energy Star appliances, compact fluorescent lighting, low-flow fixtures, efficient HVAC 
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filters, the appropriate location of windows, and adequate shading do not necessarily cost more 

to implement.  Furthermore, they aid in decreasing the occupant’s cost to operate the home. 

The implementation of green strategies will also allow the developer/constructor to receive 

grants and low interest rate loans that can be used to offset the cost of “greening up” the home.  

One of the major contributors to the green affordable housing movement in the State of Florida is 

Florida Green Communities, an organization that offers grants and low interest loans to 

qualifying non-profits who meet certain criteria.  Included in these criteria are a minimum 

number of points (200) that must be obtained from the Florida Green Building Coalition 

checklist, the Green Home Standard, which will be used throughout the paper for determining 

the green strategies that are to be implemented.  It should be noted that Florida Green 

Communities already has certain mandatory green criteria checked, which totals 169 points. 

Therefore, the developer/constructor must implement additional criteria from the checklist that 

totals 31 points.  

Objective 

The objective of this research is to address the common misconception that green building 

is too expensive to be applied to affordable homes.  This will be done by using the FGBC’s 

Green Home Standard checklist to develop a green building formula that meets the criteria of 

Florida Green Communities and is reasonable in its additional costs.  Life cycle cost estimates 

for specific green criteria will also be performed in order to calculate the energy savings from the 

recommended criteria.  The energy savings must outweigh the costs of the additional green 

materials for the formula to be considered useful.  

Contribution 

The contribution of this research is the development of a green building formula, using 

the Green Home Standard checklist that will meet the Florida Green Communities criteria and 
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can be applied to all affordable homes in the state of Florida.  The green building formula must 

be reasonable in its additional costs and the energy savings from the green criteria must outweigh 

the costs of the additional green materials.  The formula can then be used by all affordable 

housing developers/constructors in the state of Florida to lower the operating costs of the homes 

for the end users.  At the same time, the formula will aid in qualifying the 

developers/constructors for Florida Green Communities grants and low interest rate loans, 

thereby creating even more of an incentive to build green. 
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CHAPTER 2 
LITERATURE REVIEW 

Green Building and Affordable Housing 

Green building is becoming increasingly popular in the United States.  The movement’s 

popularity is “especially taking hold in the affordable housing industry” according to Bendix 

Anderson of Affordable Housing Finance (Anderson, 2006).  The movement’s growth in the 

affordable housing industry is largely due to a change in the perception of builders and 

developers of what green building means.  “Despite the popular perception that green buildings 

need lots of expensive technology like geothermal heating, green roofs or solar panels, creating a 

green (or high-performance) building really means building a development that uses less 

resources and is healthier to live in—and that typically starts with energy efficiency” (Anderson, 

2006).  This is a realization that has begun to sink in with many affordable housing developers 

across the nation.   

In many aspects, green building and affordable housing go hand in hand, which makes 

affordable housing well suited for green building strategies.  “Affordable homes, almost by 

definition, are small and easy on the planet,” according to Randy Udall, head of the Community 

Office for Resource Efficiency in Aspen Colorado (Boehland, 2005).  Also, according to Udall 

“with affordable housing, you know you’re going to have to make difficult decisions. Corian® 

countertops aren’t in the picture. Everybody knows that from the get-go,” he explains. “Meeting 

an environmental budget—a green goal—is congruent with the process you’re already involved 

in” (Boehland, 2005). 

There are many green building strategies that should naturally be applied to affordable 

housing.  Some of these strategies include “ensuring that affordable housing is located 

appropriately, keeping the first cost low, keeping the operations and maintenance costs low, and 
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protecting the health of the occupants.  Incorporating other green strategies, ensuring the safety 

of the occupants, and fostering comfort and pride are also important and can often be included 

without raising the budget” (Boehland, 2005). 

Also, according to Peter Pfeiffer, of Barley and Pfeiffer Architects, “in terms of design, 

going green can involve scaling down square footage and building two-level, rather than one-

level homes, for instance; lowering ceilings a bit; placing skylights more strategically; and 

minimizing recessed lighting.  This can all be done without sacrificing style, livable space, or 

beauty” (NAHB, 2006).  These are all characteristics that can be or are already applied to 

affordable housing design and construction with the effect of little or no additional costs. 

Green Building Costs 

As noted above, “greening up” a residence is not as expensive as many individuals might 

think.  “In fact, the average ‘green premium’ added just 2.42% to the total development costs of 

constructing a green project, according to a study conducted by New Ecology, Inc. The study 

examined 16 green affordable housing projects, including both newly built developments and 

rehabilitations of older buildings. The total development costs for these projects ranged from 

18% below to 9% above the costs for comparable conventional affordable housing” (Anderson, 

2006).  Also, “Research by the Home Depot Foundation indicates that green building pushes 

costs up 3 to 5%, but it also shows these costs are recouped through reduced expenses in less 

than 5 years” (Farr, 2006). 

Health Issues and Green Building 

Designing for an occupant’s health is an important but often overlooked factor when 

designing and constructing a home due to the fact that some individuals can become sick when 

introduced to tiny quantities of contaminants such as volatile organic compounds or VOCs.  “By 

some estimates, direct medical costs associated with indoor air quality problems in the United 
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States are as high as $15 billion per year, with indirect costs of $60 billion. These estimates do 

not include problems like asthma, which may be triggered by IAQ problems—and which has 

increased 42% between 1982 and 1992 in the U.S., according to the Centers for Disease Control” 

(Wilson, et al., 1996).  The elimination of indoor air containments, such as VOCs, from the home 

can be accomplished by using low or zero VOC paint, stains, adhesives, and varnishes, as well as 

the elimination of manufactured wood products made from urea-formaldehyde, such as 

particleboard used for shelving, cabinetry, and countertops.  “Formaldehyde emissions from 

manufactured wood products drop off gradually over time but may continue for many years. 

Exposure to high humidity increases emissions because a hydrolysis reaction occurs in which 

formaldehyde is broken off from the polymeric resin.  We can minimize formaldehyde emissions 

in new buildings by carefully choosing materials and furnishings or by sealing those products 

containing formaldehyde” (Wilson, et al., 1996). 

The use of wall-to-wall carpeting in a home can also be a significant source of indoor air 

containments.  Over time, VOCs can be absorbed into carpentry and released at a future time.  

“Carpeting can also serve as a medium for molds and other biological contaminants. 

Unfortunately, there is no effective way to clean such contaminants off of wall-to-wall carpets, 

so they remain as an ongoing sink and source of VOCs and molds until they are replaced” 

(Wilson, et al., 1996).  It should also be noted that the installation of carpet “can be among the 

most significant sources of VOCs in new or remodeled buildings” (Wilson, et al., 1996).  This is 

due to the type of adhesives and seam sealants that are used when laying the carpet.  Therefore, 

for a healthy home, practices such as tacking the carpet down should be used or carpet and pads 

should be purchased that have been marked with the Carpet and Rug Institutes green label. 
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Green Building Products 

The availability of more green products has also led to the increase in green building for the 

affordable housing sector.  Green products and materials are now being offered at prices that 

compete with traditional building materials.  “There are more green building products than ever.  

Easier to use insulation, chemically neutral paints and flooring and natural landscaping products 

are no longer difficult to find. Most home-improvement stores carry a full line of compact 

fluorescent bulbs, which use 70% less energy, and advances in solar roof panels and shingles, 

wind turbines, and efficient appliances make green technology less expensive than even a few 

years ago” (NAHB, 2006). 

Enterprise Community Partners and Florida Green Communities 

Another contributing factor to the growing green building movement in affordable housing 

is “local officials and funding programs have begun to champion sustainable development” 

(Anderson, 2006).  One of the current sources of financing for affordable housing developers and 

builders in the State of Florida is Enterprise Community Partners and the Florida Green 

Communities.  Enterprise and Florida Green Communities offer grants and low interest loans to 

developers and builders who meet certain criteria, thereby giving a greater incentive to build 

green.  Green Communities was created by Enterprise Community Partners in association with 

the Natural Resources Defense Council.  Green Communities is a five-year, $555 million 

initiative to build more than 8,500 environmentally healthy homes for low-income families.  The 

initiative provides grants, financing, tax-credit equity, and technical assistance to developers who 

meet Green Communities Criteria for affordable housing.  It is the “first national green building 

program focused entirely on affordable housing. It incorporates many innovations from the 

‘mainstream’ green building movement, including the use of environmentally sustainable 

materials, reduction of environmental impact, and increased energy efficiency. Green 
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Communities takes the idea of green several steps further, emphasizing design and materials that 

safeguard the health of residents, and siting that provides close, easy access to public 

transportation, schools, and services” (Green Communities, 2005).  Enterprise and Green 

Communities influence can be felt around the nation.  From November 2004 to November 2005 

the Enterprise Foundation “helped start 77 green developments in 21 states, which will create 

more than 4300 environmentally efficient homes for low-income families” (Marks, 2005). 

Green Communities partner program includes Florida Green Communities.  Florida Green 

Communities was developed to encourage developers and builders to build green affordable 

housing across the state.  It is the only program of its kind currently in the State of Florida.  

Florida Green Communities offers grants of up to $1,500 per home/unit to developers and 

builders who earn a minimum of 200 points on the Green Home Standard checklist.  A 

mandatory 169 points are already checked by Florida Green Communities.  Therefore, a 

developer must be able to incorporate an additional 31 points into the home design to become 

eligible for the grants.  It should be noted that Enterprise is responsible for $1,000 of the grant 

and Florida Green Communities is responsible for the remaining $500.  However, it should be 

noted that meeting the criteria on the Green Home Standard checklist is just one step in many 

that must be met by the builder in order to qualify for the grants.  Additional criteria required by 

Green Communities must also be met.  However, the FGBC’s Green Home Standard checklist is 

a good green building guide that can be used by any affordable homebuilder.  By meeting the 

criteria set forth by the checklist developers/constructors will be well on their way to qualifying 

for the green grants.  Additional information about the grant funds can be found at 

www.greencommunitiesonline.org.   

http://www.greencommunitiesonline.org/
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Florida Green Communities also manages the Florida Community Loan Fund.  The fund 

“is the only statewide not-for-profit federally certified community development financial 

institution in Florida. The Loan Fund provides low-cost capital and free technical assistance to 

support affordable housing projects, economic development efforts, nonprofit community 

facilities and essential social services. Established in 1995, the Loan Fund has extended more 

than $18 million in low-cost credit to projects sponsored by community-based nonprofit 

organizations throughout Florida and has leveraged an additional $100 million in loans and 

grants from various public and private sources” (Florida Green Communities, 2005). 

The low interest loans are more readily available than grants to homebuilders who meet the 

criteria of the Green Home Standard checklist.  The interest rates on loans/lines of credit are 

significantly lower than the rate on a typical bank loan, for qualified borrowers.  For example, a 

bank will typically give a developer/builder a line of credit at 1 to 2% over the current Wall 

Street Journal Prime rate, which is currently 8.25%.  Therefore, the line of credit would have a 

rate of approximately 9.25 to 10.25%.  If a developer qualifies for a “green” loan/line-of-credit 

through Florida Green Communities then the interest rate is based on Wall Street Journal Prime 

minus a percentage.  For example, the typical rate at this time (2007) is 6.75%.  Therefore, there 

is approximately a 3% reduction in the rate, which could offer considerable savings in interest 

costs paid during the construction phase of a home.  For example, if a home that had a 

construction cost of $115,000 was built over three months, this reduction in rate would equate to 

approximately $600 in interest savings per home.  Over a four-month period it would equate to 

approximately $720 in interest savings per home. 

Florida Green Home Standard Checklist 

In order to qualify for these grants and low interest rate loans, developers must meet 

certain criteria.  Included in the criteria is the use of the Florida Green Home Standard checklist 
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that was developed by the Florida Green Building Coalition.  “The Florida Green Building 

Coalition is a statewide non-profit membership organization dedicated to improving the built 

environment and to implementing a statewide Green Building program with environmental and 

economic benefits. The Coalition has established detailed standards on which "green" 

qualification and marketing are based in Florida, including the Florida Green Home Standard” 

(Florida Green Communities, 2005).  Florida Green Communities requires that a minimum of 

200 points be earned on the checklist of which a required 169 points have already been 

designated by the Florida Green Communities.  The checklist has eight categories for obtaining 

points.  These categories include energy, water, site, health, materials, disaster mitigation, and 

general. 

It should be noted that there are there are several green checklists that are available to 

developers and contractors.  These checklists include LEED-H, the NAHB checklist, as well as 

the FGBC Green Home Standard checklist.  However, the LEED-H checklist in still in its pilot 

test program and will not be publicly launched until the summer of 2007.  An in-depth discussion 

of each checklist is beyond the scope of this paper.  However, the FGBC’s Green Home Standard 

Checklist will be used as a guide for the green criteria that will be implemented due its use by 

Florida Green Communities. 

Mandatory Criteria from the Green Home Standard Checklist 

Florida Green Communities has checked mandatory criteria from the Green Home 

Standards checklist.  These are criteria that the developer must comply with when designing and 

building a home.  The mandatory criteria add up to 169 points and are as follows: 

Energy 

The Florida Green Communities mandatory criteria for Category 1: Energy (Building 

Envelope/Systems) and Category 2: Energy (Appliances, Lights, Amenities) are as follows: 
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• Meet the Florida Energy Code – 120 points 

• Documents Proper Sizing of the HVAC system – 1 point 

• Energy Star refrigerator – 2 points 

• Energy Star clothes washer – 3 points 

• Energy Star Dishwasher – 1 point 

• Indoor lights are fluorescent or fiber optic – 10 points 

• Outdoor lights are fluorescent/elec. ballast, pv, low voltage, or have motion detector – 2 
points 

In 1979, the State of Florida decided to encourage builders to build more energy efficient 

houses.  In response to this decision, the State developed the Florida Energy Efficiency Code for 

Building Construction.  This Code requires all houses to demonstrate a minimum level of energy 

efficiency before a building permit is issued. This Code is updated periodically to further 

improve the minimum level of energy efficiency of new houses.  The energy efficiency of a 

home can be determined with the federal Home Energy Rating System (HERS) guidelines, 

which is a statewide uniform system for rating the energy efficiency of all buildings. “The HERS 

rating system is a performance-based system that compares the energy efficiency of a new or 

existing home to a hypothetical or “baseline” version of the home.  This baseline home is created 

to be identical to the home being rated; however, it is configured to meet minimum accepted 

levels of energy efficiency.  The rated home is given credit for decreasing the amount of energy 

required for heating, cooling, and hot water generation compared to the baseline home” (Florida 

Green Home Standard Reference Guide, 2005).   

In Florida, a home that meets the minimum standards of the Florida Energy Efficiency 

Code receives a HERS score between 79 and 82.  A rated home can achieve an additional HERS 

point for every 5% increase in efficiency over the baseline home.  It should be noted that “the 
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HERS rating system rewards homes based on performance, not for incorporating certain 

“prescribed” measures” (Florida Green Home Standard Reference Guide, 2005).  It should also 

be noted that Florida Green Communities requires all new construction to achieve a HERS score 

of at least 86, which would enable the builder to receive 120 points of the 200 points needed.  

Residential building compliance methods can be found in Section 13-600 of the 2004 Florida 

Building Code.   A copy of the signed HERS rating guide must be submitted for approval. 

Often times, when a home is built, the HVAC is either oversized or undersized. “An 

improperly sized system can result in comfort and humidity problems. To receive a green home 

standard point, a report from a software program or hand-calculation of the Air Conditioning 

Contractor’s Association (ACCA) Manual J method of determining system sizing must be 

included, and the components used as inputs must be shown. Interior set points must not be 

greater than 70 F for heating or lower than 75 for cooling. The installed cooling system size must 

be within ½-ton of the size closest to the Manual J value to claim this credit of one point” 

(Florida Green Home Standard Reference Guide, 2005).  The manual J calculations and system 

cut sheet are required for approval. 

The use of Energy Star appliances in the home is also mandatory criterion.  Energy Star 

is a voluntary partnership between the government and more than 8,000 organizations, including 

more than 2,500 of the nation’s home builders.  Together with home buyers and their families, 

Energy Star works to achieve a common goal, protecting the environment for future generations 

by changing to more energy-efficient practices and products today.  Energy Star is the 

government-backed symbol for energy efficiency.  It identifies more than 40 types of products 

that are energy efficient.  Products that can earn the Energy Star include windows, heating and 

cooling equipment, lighting, and appliances.  It should be noted that clothes dryers and 
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ovens/ranges are not rated by Energy Star, which is due to the fact that most dryers and 

ovens/ranges use similar amounts of energy.  Therefore, they are not Energy Star backed and are 

not considered mandatory criteria by Florida Green Communities.  

According to the Energy Star website, “appliances account for nearly 20% of the average 

household’s energy use” (Energy Star, 2006).  Every appliance comes with two price tags: what 

it costs to take it home and what it costs to operate and maintain it each month. “Energy Star 

qualified appliances incorporate advanced technologies and use 10 to 50% less energy than 

standard appliances. From refrigerators to clothes washers, Energy Star qualified appliances save 

energy, save money, and help reduce emissions of greenhouse gases and air pollutants at the 

source” (Energy Star, 2006).  It should be noted that there are energy efficient appliances on the 

market that do not have the Energy Star label.  However, appliances that do have the Energy Star 

label have been tested and have proven to be truly energy efficient.  It should be noted that a 

photograph or cut sheet for each Energy Star appliance should be submitted at the completion of 

the project. 

When purchasing a washer, individuals should look at several factors.  The first is the 

modified energy factor (MEF).  The MEF is a “new equation that replaced Energy Factor as a 

way to compare the relative efficiency of different units of clothes washers. The higher the MEF, 

the more efficient the clothes washer is. The MEF takes into account the amount of dryer energy 

used to remove the remaining moisture content in washed items” (Energy Star, 2006).  The MEF 

for Energy Star washers ranges from 1.42 to 2.79.  The second factor is the water factor, which is 

“the number of gallons per cycle per cubic foot that the clothes washer uses. The lower the water 

factor, the more efficient the washer is” (Energy Star, 2006).  For example, if a clothes washer 

uses 30 gallons per cycle and has a tub volume of 3.0 cubic feet, then the water factor is 10.0.  
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The water factor for Energy Star washers ranges from 3.6 to 12.9.  The third factor is kWh per 

year.  This figure is the estimated annual energy use of a washing machine under typical 

conditions. “It is based on an average usage of 392 loads of laundry per year, or just under 8 

loads per week” (Energy Star, 2006).  An individual’s actual energy consumption will vary 

depending on the amount of laundry they do, the size of the loads, and the temperature settings 

they use. “This figure is calculated according to Department of Energy test procedures and 

incorporates the estimated energy consumed by the washer, and the energy needed to heat water 

with an electric water heater” (Energy Star, 2006).  For energy star washers the kWh/year ranges 

from 125 to 487. 

According to the Gainesville Regional Utilities website, “refrigerators are often the 

second largest users of electricity next to air conditioning” (Gainesville Regional Utilities, 2006).  

That is why an Energy Star refrigerator should be used.  Energy Star refrigerators “use high 

efficiency compressors, improved insulation, and more precise temperature and defrost 

mechanisms to improve energy efficiency” (Energy Star, 2006).  The majority of energy star 

refrigerators use between 268 to 678 kWh/year, which is at least 15% less energy than required 

by current federal standards. 

According to the Energy Star website, “Energy Star qualified dishwashers use 41% less 

energy than the federal minimum standard for energy consumption and they use much less water 

than conventional models” (Energy Star, 2006).  The majority of Energy Star dishwashers use 

between 267 to 387 kWh/year.  The dishwashers also have an energy factor, which is a number 

computed for each dishwasher that enables an individual to compare the relative efficiency of 

different units. The equation for Energy Factor is estimated loads per year (215) divided by the 

annual energy usage (kWh/year). Therefore, dishwashers with a higher Energy Factor use less 
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energy than dishwashers with a lower Energy Factor.  The various Energy Star dishwashers have 

Energy Factors that range from .56 to .81. 

Individuals could save a significant amount of energy by just replacing their typical 

incandescent light bulbs with fluorescent or fiber optic bulbs.  These bulbs should be replaced 

indoors as well as outdoors.  “Energy Star qualified lighting provides bright, warm light but use 

at least 2/3 less energy than standard lighting, generates 70% less heat, and lasts up to 10 times 

longer” (Energy Star, 2006).  To save the most energy and money, an individual must replace the 

highest used fixtures or the light bulbs in them with energy-efficient models. According to 

Energy Star, “the five highest use fixtures in a home are typically the kitchen ceiling light, the 

living room table and floor lamps, bathroom vanity, and outdoor porch or post lamp” (Energy 

Star, 2006).  However, all indoor and outdoor lights must be fluorescent in order to meet the 

mandatory criteria from the Green Home Standards checklist 

“If every American home changed out just five high-use light fixtures or the bulbs in 

them with ones that have earned the Energy Star, each family would save about $60 every year 

in energy costs, and together we’d save about $6.5 billion each year in energy costs and prevent 

greenhouse gases equivalent to the emissions from more than 8 million cars” (Energy Star, 

2006).  Energy Star qualified compact fluorescent light bulbs (CFLs) must: 

• Use at least 2/3 less energy than standard incandescent bulbs to provide the same amount 
of light, and last up to 10 times longer.  

• Save $30 or more in energy costs over each bulb's lifetime  

• Generate 70% less heat, so they're safer to operate and can cut energy costs associated 
with home cooling.  

• In addition to other quality requirements, must turn on instantly, produce no sound, and 
fall within a warm color range or be otherwise labeled as providing cooler color tones.  
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Also, an individual must read the packaging to be sure that the type of bulb chosen works 

for the selected fixture because the right fixture helps ensure that the bulb will perform properly.  

Individuals must also make sure that they are getting a CFL with the amount of light that is 

needed.  With CFLs, the higher the lumen rating the greater the light output.  Table 2-1, which 

was taken from the Energy Star website, shows how lumens can generally be compared to watts 

and Table 2-2, which was taken from bchydro.com, is a lighting comparison between the 

common bulbs in the marketplace today.  It should be noted that there is not a required submittal 

for the approval of the fluorescent lighting.  The lighting will be checked when inspected by a 

certifying agent. 

Water 

The Florida Green Communities mandatory criteria for Category 3: Water (Installed 

Landscape) is as follows: 

• 50%, 80%, 100% of plants/trees from local drought tolerant list – 1 to 3 points 
• All plants/trees selected to be compatible with local environment/microclimate – 2 points 
 

Water is one of Florida’s most precious resources and one that is constantly being 

guarded.  The increase in Florida’s population has spurred water supply questions.  Simple tasks, 

both in the design and operation of the house, can help conserve the water supply.  Many of the 

tasks deal with outside of the house, where landscape irrigation uses the bulk of the water.  Still, 

other technologies exist that will help conserve water within the house.  Other than benefiting the 

environment, homeowners can see a benefit in terms of cost savings on their utility bills as well.  

As noted above, Florida Green Communities only has two mandatory criteria from the water 

category, which are discussed in more detail below. 

Florida Green Communities awards 1-3 points depending upon the use of local drought 

tolerant landscaping.  Plant selection is an integral part of landscaping and determines the level 
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of yard maintenance that will be required, the amount of electricity and water that will be used to 

maintain the yard, as well as how often the plants will need to be replaced.  The type of plants 

selected also determines how much fertilizer or pesticide may be used.  “Storm water runoff, or 

rain that falls on yards, roads, and parking lots and then washes into water bodies, carries 

pollutants such as fertilizers, pesticides, soil, and petroleum products. Fertilizers and pesticides 

from residential areas can be serious threats to the health of Florida’s waters” (Florida Green 

Home Standards Reference Guide, 2005).  “Drought-tolerant plants and trees are able to survive 

on rainfall with little or no supplemental irrigation. FGBC awards 1 point if at least 50% of the 

plants and trees incorporated into the landscape are from a local drought tolerant list; 2 points are 

available if 80% are from such a list; and 3 points are available if 100% of the plants and trees 

are from such a list” (Florida Green Home Standards Reference Guide, 2005).  It should be noted 

that Florida Green Communities requires a minimum of 12 total plants to qualify for the credit.  

A developer’s local water management district and the Waterwise Florida Landscape publication 

will give a developer a list of acceptable drought tolerant plants that can be used in their area.  It 

should also be noted that Florida Green Communities requires a Florida Yards and 

Neighborhoods (FY&N) inspection of the existing plants and trees on site.  It “especially applies 

to existing landscapes, where plant identification can be difficult” (Florida Green Home 

Standards Reference Guide, 2005).  This can be done by an FY&N Professional free of charge.  

A landscaping plan and drought tolerant plant list should also be submitted at the end of the 

project. 

Florida Green Communities also requires that all plants and trees should be compatible 

with the local environment and includes shrubs, groundcovers, vines, and trees.  This can be 

accomplished by installing plants in an area where they likely to remain healthy.  This is 
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determined by the amount of sunlight they will receive, soil requirements, and the microclimate 

of the area.  As with the above credit, an FY&N inspection is required for existing plants and 

trees and a landscaping plan should be submitted at the end of the project.  . 

Site 

The Florida Green Communities mandatory criteria for Category 4: Site (Erosion 

control/topsoil preservation) is as follows: 

• Stabilize disturbed soil – 2 points 
• Control sediment runoff during construction – 2 points 
• Save and reuse any removed topsoil – 2 points 
 

Often, when homes are built nearly the entire site is cleared, which allows the topsoil to be 

washed away by rain or blown away by wind.  Topsoil is a valuable resource and can be used 

later on the site, which is why all of Florida Green Communities’ mandatory site criteria deal 

with erosion control/topsoil preservation. 

The first mandatory criterion is to stabilize the disturbed soil on site, which can be easily 

done with the use of silt fencing surrounding the site.  Temporary seeding is another method that 

can effectively be used to reduce soil disturbance as well as bringing in mulch to cover the 

disturbed ground.  The mulch can be wood chippings from another job or purchased mulch.  

Stabilizing the disturbed soil on site is an important step in that it preserves the site’s original 

composition and reduces the impact on local drainage utilities.  It should be noted that Florida 

Green Communities recommends the photographic documentation of the methods used.  

Another mandatory criterion is the control of sediment runoff during construction, which 

is essentially covered in the previous step by using silt fencing, which helps to control the runoff 

of sediment, nutrients, trash, metals, bacteria, oil and grease, and organics.  As with the above 

credit, the method used must be documented by photograph or other documentation.   
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The final mandatory criterion is to save and reuse any removed topsoil.  As the topsoil is 

cleared from the site to begin construction it can be easily moved to an area of the site that will 

not be used.  The topsoil must be covered or protected from the elements or it will lose its 

nutrients.  As construction ends, the topsoil can be placed back onto the site reducing the need to 

purchase new topsoil and reducing costs.  A photograph of the covered topsoil should be taken 

and submitted at the end of the project.  

Health 

The Florida Green Communities mandatory criteria for Category 5: Health (Combustion, 

Moisture Control, Ventilation, and Source Control) are as follows: 

• Detached garage, carport, or no garage – 3 points 
• Seal slab penetration – 1 point 
• Whole house positive ventilation strategy – 4 points 
• Floor drains sealed – 1 point 
• Kitchen range hood vented to exterior – 1 point 
• No exposed urea-formaldehyde particleboard – 1 point 
• Low VOC paints, stains, and finishes – 1 point 
• Low VOC sealants and adhesives – 1 point 
 

Florida Green Communities mandatory criteria concerning combustion are for the home 

to have a detached garage, carport, or no garage, or to have an attached garage with an air barrier 

between the garage and the living space (including the attic).  This is due to fumes and chemicals 

that can be transferred into the living space of the home from the attached garage. 

Another mandatory criterion from the health category is to seal slab penetrations from 

piping or conduit that is protruding through the slab.  “After the slab has substantially cured, any 

penetration through the slab such as piping or conduit shall be sealed around its perimeter with 

an elastomeric sealer.  This will reduce the moisture and pests from entering the home” (Florida 

Green Home Standards Reference Guide, 2005).  The sealant will also help prevent gases, such 

as radon, from leaking into the home.  It should be noted that this technique is required by the 
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2004 Florida Building Code.  This technique should be documented with a photograph or plan 

detail. 

The house must also incorporate a whole-house positive ventilation strategy.  Ventilation 

“can be beneficial in terms of energy efficiency, for less exchange occurs between the 

conditioned air inside the home and unconditioned air outside of the home” (Florida Green 

Home Standards Reference Guide, 2005).  “Positive ventilation is preferable over whole house 

exhaust in a humid climate, for it causes the house to be under positive pressure with respect to 

the outdoors, minimizing the uncontrolled intrusion of outside air” (Florida Green Home 

Standards Reference Guide, 2005).  The “system must contain a fresh air duct to the outside of 

the home with a back draft damper. Delivery of the outside air can be controlled by the home’s 

HVAC system, or by another device such as an energy recovery ventilator, or a central 

dehumidification system. The outside air duct must also have a damper that allows a desired flow 

to be set, and that also allows for full shut off in the event of unfavorable outside conditions” 

(Florida Green Home Standards Reference Guide, 2005).  However, the use of a manual damper 

is recommended since it can be set and then left in place.  The purpose is to provide the occupant 

the ability to close the outside damper under unusual conditions, such as a forest fire creating a 

lot of smoke.  In many cases, a back draft damper, such as a butterfly or a barometric damper is 

not recommended, since a butterfly damper can eventually get stuck and a barometric damper 

can create noise issues.  The design “must bring the conditioned area of the home to at least +0.5 

Pascals with respect to the outdoors while the home’s air handler is running and any continuous 

forced exhaust systems are running” (Florida Green Home Standards Reference Guide, 2005).  It 

should be noted that “the system design, installation, and commissioning must be completed by 
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an HVAC or other skilled professional” (Florida Green Home Standards Reference Guide, 

2005).  A schematic or plan detail of the system is required for approval. 

It is also mandatory that all floor drains in the home are sealed.  By sealing around the 

drain the builder prevents the intrusion of any gases and vapors from beneath the slab.  The 

drains must be sealed with any “non-asphalt based or equally flexible moisture resistant sealer” 

(Florida Green Home Standards Reference Guide, 2005).  It should be noted that this practice is 

required by the 2004 Florida Building Code.  The builder should have a cut sheet and photograph 

of the material used. 

Another item required by Florida Green Communities is that the kitchen range hood 

should be vented to the exterior of the home.  “Hood ducting must be of building-code approved 

materials and completely sealed to prevent leakage. The exterior of the vent must also contain a 

building-code approved termination cover” (Florida Green Home Standards Reference Guide, 

2005).  It should be noted that builders are not permitted to use non-vented or ductless range 

hoods.  The builder should have a cut sheet of the hood that was used. 

Due to the “tightness” of a green home, Florida Green Communities requires the use of 

low VOC paints, stains, and finishes, and low VOC sealants and adhesives.  Volatile organic 

compounds (VOCs), and other chemical substances contained within building materials can be 

injurious to lung health and can be odorous.  To achieve the points “100% of all paints, stains, 

and finishes used must contain less than 150 grams/liter of VOCs per gallon.  All sealants and 

adhesive used must be water based rather than solvent based” (Florida Green Home Standards 

Reference Guide, 2005).  Cut sheets of all coatings, sealants, and adhesives should be kept.  It 

should be noted that an additional point can be achieved if zero VOC paints, stains, and finishes 

are used. 
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Florida Green Communities also requires that “all particleboard used that contains urea-

formaldehyde is sealed on all sides (top, bottom, and edges) with a laminate or other suitable 

sealer” (Florida Green Home Standards Reference Guide, 2005).  The point is also awarded if no 

particle board is used at all.  Particleboard made with phenol-formaldehyde resin can also be 

used.  Solid wood cabinets can be used in place of particleboard and laminate countertops could 

still be used as well.  Stone, Corian, or tile countertops are recommended.  Wood or wire 

shelving should also be used in place of shelving made from particleboard.  A visual inspection 

by a certifying agent should be performed as part of the requirement. 

Materials 

The Florida Green Communities mandatory criteria for Category 6: Materials 

(Durability) only includes one item: windows and door flashing for all exterior windows and 

doors.  The proper installation of flashing is important, as it provides added protection against 

water intrusion around doors and windows.  One point is awarded for this mandatory criterion, 

which requires that for wood-framed homes the flashing detail developed by the NAHB 

Research Center should be adhered to.  This “involves creating a head and pan flashing with 

building paper, house wrap, or self adhering membrane” (Florida Green Home Standards 

Reference Guide, 2005).  The 2004 Florida Building Code, Chapter 14, Section 1405.3 requires 

that “flashing shall be installed at the perimeter of exterior doors and window assemblies” 

(Florida Building Code, 2004).  The NAHB method is just a specific technique of how the 

flashing should be installed.  Photographs or detailed plans of the flashing should be made. As 

noted above, the NAHB flashing process, for exterior windows and doors, can be found at  

www.nahbrc.org/docs/mainnav/moistureandleaks/792_moisture.pdf.   

www.nahbrc.org/docs/mainnav/moistureandleaks/792_moisture.pdf.
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Disaster Mitigation 

The Florida Green Communities mandatory criteria for Category 7: Disaster Mitigation 

(Hurricane – wind, rain, storm surge) includes one mandatory item: flood prevention.  Three 

points are awarded for this mandatory criterion, which involves four subsections.  The first 

subsection states that the finished floor elevation must be at least twelve inches above the 100-

year flood plain.  The next requirements are that the bottom of the slab must be at least eight 

inches above the adjacent dirt level, and that the finished grade must slope away from the 

building on all sides.  Finally, the garage and driveway must be sloped to properly drain water, 

which is a minimum 1 inch slope per 20 feet and the living area must be at least 4 inches higher 

than the finished garage level.  All criteria should be documented with photographs and detailed 

plans. 

General 

The Florida Green Communities mandatory criteria for Category 8: General includes a 

homeowner’s manual given to the homeowner.  Two points are awarded for this criterion, which 

designates that the manual must help the homeowner “understand how to operate the home and 

take care of the landscape so that the intended benefits of a green home are realized for the 

customer and the earth” (Florida Green Home Standards Reference Guide, 2005).  A copy of the 

homeowner’s manual should be submitted at the end of the project. 

Conclusion 

Today, green building is a realistic choice for affordable housing due to the increase in 

knowledge about green building, the availability of cheaper green materials and building 

products, as well as the availability of grants and low interest loans.  According to Bart Harvey, 

chairman and CEO of Enterprise Community Partners, Inc. “In five years it will just seem stupid 

to build affordable housing that is not green anywhere” (Anderson, 2006). 
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Table 2-1.  Lumen comparison to watts 
A-shaped incandescent bulb (watts) Typical lumens (measure of light output) 
40 > 450 
60 > 800 
75 > 1,100 
100 > 1,600 
150 > 2,600 
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Table 2-2.  Lighting comparison 
 Incandescent Halogen Linear tube CFL 
Efficiency Poor Poor Good Good 
Light output per watt 8 to 20 lumens 15 to 25 lumens 20 to 90 lumens 36 to 70 lumens 
Purchase cost Inexpensive Moderate Moderate Moderate 
Lamp life Poor (750 to 

1,500 hours) 
Moderate (2,000 
up to 4,000 
hours) 

Good/Excellent 
(10,000-20,000 
hours) 

Good (6,000-
15,000 hours) 
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CHAPTER 3 
METHODOLOGY 

The ultimate goal of this thesis is to create a green building formula that could be 

implemented into an existing affordable home plan without appreciably changing the design of 

the home and still be considered attainable by affordable housing developers/constructors.  The 

green criteria that were used were based on the requirements of the FGBC’s Green Home 

Standard checklist.  The research methodology for this study consisted of six basic parts: 

1) An analysis of an affordable home plan will be performed.  The home plan will be 
obtained from an affordable housing developer and will be used as a benchmark for a 
typical affordable home.  The home plan will be used to determine the additional costs of 
the mandatory and recommended criteria from the checklist that are discussed in more 
detail below. 

 
2) Additional green criteria, from the Green Home Standard checklist, will be selected.  The 

criteria will be chosen based on the additional costs they would add to the construction 
budget.  For example, some of the criteria will be selected because they are already 
included in the affordable home plan and would not add any additional cost to the 
construction budget.  Other criteria will be selected based on their low additional costs 
and benefits to the end user. 

 
3) The mandatory and additional criteria will be analyzed to determine if they would add 

any additional costs to the construction budget or if they could be implemented at no 
additional costs.   

 
4) Life cycle cost estimates will be performed for selected criteria that were determined 

would aid in reducing the home’s operating costs, such as appliances and lighting.  The 
estimates will be used to determine the amount of energy savings that could be expected 
from the recommended criteria. 

 
5) An analysis will be performed using the additional costs and savings of the mandatory 

and recommended items to determine the value the criteria added to the home.  The 
analysis will look at the increased mortgage payment due the additional green criteria 
versus the energy savings from these criteria to determine if the green criteria were worth 
the additional costs. 

 
6) An analysis of additional green items that were felt should be added to the home will also 

be performed.  The additional items were not included with the original recommended 
items for three reasons.  First, the items were not considered mandatory by Florida Green 
Communities.  Second, some of the items had higher implementation costs than the items 
that were recommended.  Therefore, they were not included in the original analysis due to 
these higher implementation costs.  Finally, some of the recommended items were not 
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included in the Green Home Standard checklist, so they were not included in the original 
analysis.  However, it was felt that these items would aid in the “greening “of the home 
even though they were not mentioned in the checklist.  Therefore, they were included 
with the additional items.   
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CHAPTER 4 
RESULTS AND ANALYSIS 

The results of the research that was performed are listed below in six parts.  First, a 

description of the affordable home plans that were used is given.  Second, the additional green 

criteria that were chosen are listed.  Third, the criteria that were considered to have little or no 

impact on the construction budget were listed, along with an explanation of why the materials 

were considered no cost items.  Following the no cost items, is a list of the green criteria that 

were considered to have an impact on the construction budget.  Following the list is an 

explanation and estimate of the materials cost for each criteria.  Next, specific energy saving 

criteria that were suggested was analyzed with life cycle cost estimates to determine the amount 

of energy savings that could be expected.  The energy savings were then analyzed against the 

additional costs of the green items to determine if the green criteria were worth the additional 

construction costs.  Finally, additional green items that were felt should be added to the home 

were also listed along with an explanation of each item. 

Part 1: Model Home 

The affordable home plans that were used for this thesis were obtained from Community 

Enterprise Investments, Inc (CEII), which is a non-profit developer in Pensacola, Florida.  The 

plans were based on an affordable home that they currently build for qualifying customers.  The 

home was a 3BR/2BA and had a heated/conditioned area of 1,055 square feet.  It also had a 120 

square feet covered front porch as well as a 16-square-foot concrete stoop at the back of the 

home.  The home was wood framed with oriented strand board sheathing used for the exterior 

walls and roofing.  The home also had vinyl siding and asphalt shingles. 

Other features included solid wood cabinets and bath vanities, vinyl flooring in the kitchen, 

bath, and dining area and carpet in the living area and bedrooms.  The home had all electric 
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appliances and cooling and heating was provided by an air source heat pump.  The dryer and 

range hood were both vented to the outside of the home.   

Part 2: Additional Criteria from the Green Home Standard Checklist 

The criteria listed below were selected from the checklist due to the low additional costs, 

or in some cases no additional costs that they would add to the construction budget of the 

affordable home.  The purpose of the chosen criteria were to get the builder to the 200 points, 

required by Florida Green Communities, as cheaply as possible but still contribute to the 

“greening” and energy efficiency of the home. 

Energy 

The low cost/no cost criteria for Category 1: Energy (Building Envelope/Systems) and 

Category 2: Energy (Energy-efficient lighting) is as follows: 

• Minimum 100ft² roofed porch with a minimum of 3 sides open – 1 point 
• Ductwork joints sealed with mastic – 1 point 
• Light colored exterior walls – 1 point 
• Light colored interior walls, ceilings, and floors – 2 points 
• Efficient envelope volume – 1 point 
• Single bulb fixtures in bathrooms – 1 point 
 

Many affordable homes typically include a small porch attached to the front or back of 

the home.  Therefore, for many of the builders, meeting this criterion would not cost any 

additional money.  “Porches provide a comfortable outdoor living, cooking, and eating space 

during cooler months and reduce reliance on the home’s air conditioning system” (Florida Green 

Home Standards Reference Guide, 2005).  Covered porches also provide shading that aids in 

reducing the heat load on a home’s windows.  The Florida Green Building checklist requires a 

porch with a minimum of 100 square feet.  A minimum of 3 sides of the porch must be open or 

screened.  The floor plan showing the location of the porch should be submitted for approval. 
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Sealing ductwork joints with mastic instead of tape is another low-cost item that can be 

easily met, especially when it is done during the homes construction.  “In a typical house about 

20% of the air that moves through the duct system is lost due to leaks, holes, and poorly 

connected ducts. The result is higher utility bills and difficulty keeping the house comfortable, no 

matter how the thermostat is set” (Energy Star, 2006).  Using mastic compound to seal all 

ductwork connections provides a seal that is much less prone to failure than tape.  A photo of at 

least one properly sealed joint should be submitted for approval. 

Another example of a no cost criterion would be the use of light colored exterior walls 

and light colored interior walls, ceilings, and floors. Dark colors on the exterior of a home 

“absorb more heat from sunlight; in contrast, light-colored surfaces have been shown to reduce 

cooling costs” (Florida Green Home Standards Reference Guide, 2005).  According to the 

reference guide, the exterior wall color should have a reflectance of at 50%.  Also, “light-colored 

interior surfaces increase lighting efficiency by reflecting and dispersing light rather than 

absorbing it and are beneficial whether using natural or artificial lighting.  The “FGBC awards 1 

points if bedrooms and all major living spaces in the home have light-colored wall and ceiling 

surfaces with a reflectance of at least 50%. Two points are available if bedrooms and all major 

living spaces have light-colored flooring” (Florida Green Home Standards Reference Guide, 

2005).  A cut sheet showing the paints used and their reflectance specifications should be 

submitted. 

The design of an affordable home typically lends itself to having an efficient envelope 

volume, a no cost item that can be easily met by most affordable home designs.  The use of 

projections on a home increases the outside surface area, whereas a minimal outside surface area 

is beneficial when heating and cooling the home.  FGBC’s formula for determining if the home 
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meets the standard of an efficient envelope volume can be found on page 7 of the Florida Green 

Home Reference Guide.  The formula takes into account the total gross wall area, the 

conditioned square footage, as well as the number of stories.  A floor plan of the home should be 

submitted in order to receive credit for meeting this criterion.  

The use of single bulb fixtures in the bathroom is another item that would not cost the 

builder any additional money.  “Typically bathrooms have lighting fixtures that contain 4 or 5 

incandescent bulbs. Such fixtures can add excessive heat to the conditioned space and the extent 

of light output is generally unnecessary” (Florida Green Home Standards Reference Guide, 

2005).  Therefore, it is beneficial if all bathroom light fixtures are designed to use only a single 

bulb and no more than one light fixture shall be connected to the same switch.  This is a method 

that would work well for affordable homes since they typically do not have large bathrooms that 

need to be lit.  Also, all bulbs should be CFLs.  The only associated cost would be the additional 

cost of the CFLs, which are not much more expensive than several incandescent lights in each 

bathroom.  A photograph of the light fixtures should be submitted. 

Water 

The low cost/no cost criteria for Category 3: Water (Fixtures) and (Installed 

Landscaping) is as follows: 

• Low-flow fixtures – 1 point 
• Faucet aerators – 1 point 
• Faucets do not drip upon occupancy – 1 point 
• All showers equipped with 1 showerhead – 2 points 
• Shut-off valves to each toilet and sink – 1 point 
• No garbage disposal – 2 points 
• Ultra-low-flow toilets – 2 points 
• Mulch applied 3-4 inches deep around plants – 2 points 
 

Low-flow fixtures are considered another no cost item that can be implemented by the 

builder.  This is due to the fact that all showerheads and faucets installed in a home must meet 
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the Florida Building Code and National Energy Policy Act of 1992, which mandates “a 

maximum flow rate of 2.5 gallons/minute at 80 psi water pressure” (Florida Green Home 

Standards Reference Guide, 2005).  Therefore, by meeting the code the builder will earn an 

additional point from the FGBC. 

According to the Florida Green Homes Standard Reference Guide leaky faucets can 

waste up to 20 gallons of water per day.  Therefore, faucets that do not drip upon occupancy are 

another no cost point that can be obtained by the builder.  Faucets that do not drip are required by 

the 2004 Plumbing Code; however it is often something that tends to get overlooked in the 

construction of a house.  A visual inspection should be performed by the certifying agent. 

The installation of faucet aerators on all fixtures is another no cost item that can be easily 

met since this is a practice that is required by the 2004 Plumbing Code.  However, Florida Green 

Communities still awards a point if aerators are installed in each fixture.  Faucet aerators work in 

parallel with low-flow fixtures by injecting air into the water stream, which in turn increases the 

velocity of the stream.  They also increase the efficiency of each fixture by allowing the user to 

complete the desired task in less time, thereby reducing water use.  As noted above, aerators are 

required on all fixtures in the home.  A visual inspection should be performed by the certifying 

agent. 

Another no cost criterion that can easily be met is that all showers must be equipped with 

only one showerhead.  This is typically done in an affordable home, therefore no additional 

money or effort will need to be spent on this criterion.  A photograph of each shower showing 

the showerhead should be submitted. 

Shut off valves at each toilet and sink is another no cost criterion that can easily be met 

since this is a standard feature in most homes.  Shut-off valves allow the homeowner to turn off 
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the water supply to each fixture during a time of repairs.  As noted above, it is categorized as a 

no cost item since they are standard features in most homes.  A visual inspection by the 

certifying agent is required.  

Foregoing the installation of a garbage disposal is another easy way to meet one of the 

criterion on the checklist.  “Garbage disposals are notorious for wasting water and adding to the 

load placed on waste water treatment plants” (Florida Green Homes Standard Reference Guide, 

2005).  This is another no cost criterion that could be met by the builder.  A visual inspection by 

the certifying agent is required.  

Installing ultra-low-flow toilets is a low cost criterion that would aid in lowering the 

homeowners monthly utility bill due to the fact that toilet flushing can account for up to 40% of 

residential water use.  That is why the Florida Building Code requires that all installed residential 

toilets be rated at a maximum flow rate of 1.6 gallons per flush.  To meet the criterion the 

installed toilet must flush at volumes lower then required by the 2004 Florida Building Code.  

The use of dual flush toilets in the home would meet the above requirement.  Dual flush toilets 

offer the user two flush settings, typically a 1.6 gallons per flush setting for materials that need 

additional clearing and a 0.8 or 0.9 gallons per flush setting for materials that do not require 

much water per flush.  

Another low cost item that can easily be achieved is the application of 3-4 inches of 

mulch around plants.  A thick layer of mulch helps to prevent weed growth which will remove 

moisture from the soil and helps to retain soil moisture as well as retard erosion.  The mulch 

must extend out to the drip lines of plants and trees and also must be placed in landscaped beds.  

A landscaping plan should be submitted. 
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Site 

The low cost/no cost criteria for Category 4: Site (Lot choice) and (Native tree and plant 

preservation) is as follows: 

• Conscious choice to build on a lot with no trees – 4 points 
• No invasive exotic species – 2 points 
 

Selection of a site that has little or no trees on it is another no cost criterion that can 

possibly be met by the builder.  This may not always be possible since land for affordable homes 

does not always allow for choice picks.  However, if the builder can document by photo that 

similar lots were available with trees then the criterion can met.  By building on a lot with little 

or no trees the builder would be decreasing the cost of site work requiring little or no clearing.  

Choosing a non wooded lot also protects areas that provide native vegetation and also protects 

wildlife in the area that may use the undeveloped land. 

Another no cost criterion that could easily be met is that no invasive exotic species 

should be added to the site.  Invasive species are those that are not native to the local area.  These 

plants often require much more care and watering than those that are native.  An FY&N 

inspection is required for existing plants and trees and a landscaping plan should be submitted. 

Health 

There is only one low cost/ no cost criterion for Category 5: Health (Source Control), 

which is to protect duct penetrations during construction.  Two points are awarded for this 

criterion, which requires that all duct penetrations must be sealed off with tape or other suitable 

methods directly following mechanical rough-in.  They must remain sealed until system start-up 

and must be re-sealed until interior finish work is complete.  The openings should be sealed off 

with tape or another suitable method.  For example, a piece of cardboard can be taped across the 

entire opening to ensure that the interior of the ducts remain clean during construction, thereby 
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ensuring the indoor air quality of the home.  A photograph of the penetration coverings should be 

submitted for approval. 

Materials 

There is only one low cost/no cost criterion for Category 6: Materials (Durability), which 

is plants/turf, must be a minimum of 2 feet from the foundation.  Placing plants and turf a 

minimum of 2 feet from the foundation is another no cost criterion that can be easily met.  

Keeping plants and turf away from the foundation helps to prevent the accumulation of water 

around the foundation.  Placing rocks or stones around the foundation is recommended but is not 

required.  A visual inspection by the certifying agent or photograph should be submitted for 

approval. 

Disaster Mitigation 

There is no low cost/no cost criterion for Category 7: Disaster Mitigation (Hurricane).  

All homes, including affordable housing, in the state of Florida must be built to the standards of 

the 2004 Florida Building Code. 

General 

There is only one low cost/no cost criterion for Category 8: General.  The criterion is to keep the 

conditioned house size as small as possible.  This is due to the fact that larger homes use more 

energy.  These are points that can be easily earned by most affordable homes due to the typical 

size of the homes.  A minimum of 5 points and a maximum of 50 points can be awarded based 

on the homes conditioned square footage.  The largest a home could be and still receive credit for 

conditioned house size from the FGBC is 1,899 square feet.  A home of this size would receive 

the minimum 5 points.  A home of 1,000 square feet or less could receive the maximum 50 

points.  A point range for the conditioned house size can be found in the Florida Green Home 
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Standard Reference Guide.  A floor plan indicating the homes square footage should be 

submitted for approval 

Part 3: No Cost Green Criteria 

Careful analysis of the Green Home Standard checklist and affordable home plans 

produced 32 items that are considered to have little or no impact on the construction budget.  

These are items that have already been implemented in the home design, are required by the 

Florida Building Code, or items that will cost little or no money to implement or change.  These 

items are listed below along with a brief explanation of why they are considered no cost items. 

• Meet the Florida Energy Code: Required by the state of Florida for all homes.  Residential 
building compliance methods can be found in Section 13-600 of the 2004 Florida Building 
Code. 

• Document the proper sizing of the HVAC equipment: This can be performed with a simple 
calculation from the Air Conditioning Contractor’s Association (ACCA) Manual J 

• Minimum 100 ft² roofed porch with a minimum of 3 sides open: Many of the affordable 
housing floor plans already have front or back porches incorporated into the design, 
including the floor plan that was used. 

• Ductwork joints sealed with mastic compound: Sealing ductwork joints with mastic 
compound instead of tape will not impact the cost of a newly constructed home due to the 
fact that it can be done during the installation of the ductwork.   

• Light colored exterior wall: There would be no additional cost for the light color.  

• Light colored interior walls, ceilings, and floor: There would be no additional cost for the 
light color.  

• Efficient envelope volume: Many affordable home designs do not include outside surfaces 
that have many projections.  Affordable home designs are typically simplistic in nature and 
can easily meet the criterion.  The model home’s total gross wall area and conditioned 
square footage were plugged into the FGBC formula, which yielded a 33.  The figure must 
be less than 43 to meet the criterion. 

• Single bulb fixtures in the bathroom: A builder could save costs if the design called for 
multiple bulb fixtures and single bulb fixtures were used. 

• Low-flow fixtures: All showerheads and faucets installed in a home must meet the Florida 
Building Code and National Energy Policy Act of 1992, which mandates a maximum flow 
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rate of 2.5 gallons/minute at 80 psi water pressure.  The flow rate can be found in Table 
604.4 of the plumbing code.  Therefore, by following code the builder will have met this 
criterion. 

• Faucet aerators: They are required items under the 2004 Florida Building Code.  Therefore, 
by following code the builder will have met this criterion. 

• Faucets do not drip upon occupancy: Properly installed faucets that do not drip are 
required by the 2004 Plumbing Code.  Therefore, by following code the builder will have 
met this criterion. 

• All showers are equipped with one showerhead: This is a typical practice. 

• Shut off valves to each toilet and sink: Shut-off valves to every toilet and sink are not 
required by the Florida Building Code.  However, it is a typical practice. 

• No garbage disposal: A builder could save costs by eliminating a garbage disposal if one 
was included in the original design. 

• 100% of plants/trees from the local drought tolerant list: All lots include landscaping.  The 
builder just needs to make sure that 100% of the plants are from the local drought tolerant 
list. 

• All plants/trees selected to be compatible with the local environment/microclimate: Plants 
and trees need to be placed where they will remain healthy.  This requires no additional 
cost, just some planning. 

• Conscious choice to build on a lot with no trees: A builder could save money due to 
reduced site clearing costs. 

• No invasive exotic species: A builder could save money by avoiding the additional costs of 
exotic plants. 

• Save and reuse any removed topsoil: The topsoil could be placed to the side of the lot and 
covered for little additional cost. 

• Seal slab penetrations: Sealed slab penetrations, from protruding piping or conduit, is 
required by the Florida Building Code and be found Appendix C, Section C402.4 and 
Section C405.1. 

• Floor drains sealed: Sealed floor drains are required by the 2004 Florida Building Code 
and can be found in Appendix C, Section C403.2. 

•  Kitchen range hood vented to the exterior: Unless a range hood is non-vented, it must be 
vented to the exterior of the home as required by the 2004 Mechanical Code and can be 
found in chapter 5, section 505.  The model’s range hood is vented to the exterior of the 
home. 



 

47 

• No exposed urea-formaldehyde particleboard: This can easily be accomplished with the 
use of solid wood cabinets as well as plastic laminate countertops.  Solid wood or wire 
shelving should also be used in areas where shelving is required.  The model home that is 
being used has all wood birch cabinets in the kitchen as well as solid wood bath vanities.  
Wood shelving is also used.  Therefore, meeting this criterion would not cost the builder 
any additional money. 

• Low VOC paints, stains, and finishes: There are more than 25 brands of low-VOC paints 
now available.  The majority of which are in the same price range as their traditional 
counterparts. 

• Low VOC sealants and adhesives: No additional cost, just some additional planning to be 
sure that the sealants are water based rather than solvent based. 

• Protect ducts during construction: All duct openings should be covered following 
mechanical rough-in.  This can be done by simply taking the time to tape a piece of 
cardboard across the entire duct opening. 

• Detached garage, carport, or no garage: No additional cost if already incorporated into the 
home design.  The plans that were used do not have an attached garage. 

• Window and door flashing: The installation of window and door flashing around the 
perimeters of exterior door and window assemblies is required by the 2004 Florida 
Building Code.  The NAHB approach is just a method for meeting the requirement and 
should not add an additional expense to construction budget. 

• Plants/turf a minimum of 2 ft. from the foundation: No additional cost, just some 
additional planning 

• Flood check: No additional cost, just some additional planning 

• Conditioned house size: Affordable homes are small by nature, therefore many of the 
homes will be able to meet this requirement; including the model home that was used. 

• Homeowner's manual given to homeowner: No additional cost, just some additional 
planning. 

Green Criteria with Additional Costs 

The following is a list of ten items that are estimated to cost the builder additional money 

to implement.  Following the list is a brief description and cost estimate for each item.  It should 

be noted that sales tax of 6.25% has been added to each item.   

• Energy Star clothes washer 
• Energy Star refrigerator 
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• Energy Star dishwasher 
• Indoor lights are fluorescent 
• Outdoor lights are fluorescent 
• Dual Flush Toilets 
• Mulch applied 3-4 inches deep around plants 
• Stabilize disturbed soil 
• Control sediment runoff during construction 
• Whole house positive ventilation strategy 
 

There are numerous brands of Energy Star appliances that are available on the market 

today.  Many of these appliances are comparable in price with the standard appliances.  The 

prices used for the following washers were obtained from www.lowes.com.  The cost for the 

standard washer, the Whirlpool 3.2 cu. ft. super capacity washer, was $317 (before delivery).  

The cost for a comparable Energy Star washer, the Frigidaire 3.1 cu. ft. washer, was $418 

(before delivery).  Therefore the washers have a cost difference of $101. 

A search for refrigerators on lowes.com revealed that there was no cost difference in the 

standard Frigidaire 26 cu. ft. side by side refrigerator and the Energy Star Frigidaire 26 cu. ft. 

side by side refrigerator.  Both units were $848 (before delivery).  However, the refrigerators 

were still included in the low cost items due to varying price differences of some of the units.  

The prices used for the following dishwashers were obtained from www.lowes.com.  The 

cost for a standard Frigidaire 24” built-in dishwasher was $242.  The cost of the Energy Star 

Frigidaire 24” built-in dishwasher was $253 (before delivery).  Therefore, the price difference 

was $11. 

Fluorescent light bulbs can be purchased almost anywhere, including stores such as Home 

Depot, Lowes, and Wal-Mart.  The prices of the bulbs vary depending upon the size and brand.  

However, for estimating purposes a price of $5 per bulb has been used, which would typically 

cover the price of a CFL or a fluorescent tube.  For incandescent bulbs a price of $0.50 has been 

used.  The model home’s floor plan calls for a total of 15 light fixtures and includes 48” and 24” 

http://www.lowes.com/
http://www.lowes.com/
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bulbs in the kitchen as well as 11 other compact light fixtures throughout the home and 2 

compact light fixtures outside of the home.  Therefore, the cost of using fluorescent bulbs in 

every light fixture would be approximately $95 while the cost of using incandescent bulbs would 

be approximately $10, which results in an $85 cost difference. 

Dual flush toilets are another low cost item that can be installed and will aid in decreasing 

the occupant’s utility bills.  The model home that was used required the installation of a Briggs 

toilet that used 1.6 gallons per flush.  The Briggs Abingdon toilet could be purchased from 

www.nexttag.com for $113 (before delivery).  Likewise, the Toto Aquia two piece dual flush 

toilet could be purchased from www.nexttag.com for $248, before delivery, and uses 1.6 or 0.9 

gallons per flush.  The price difference per toilet is approximately $135.  The model home has 

two bathrooms; therefore the total material difference would be $270. 

The application of mulch around plants, trees, and shrubs is another low cost item that 

could be easily met.  The mulch must be 3-4 inches deep and must extend beyond the drip lines 

of the trees/shrubs.  Bags of mulch can be purchased at many stores, including, Home Depot, 

Lowes, and Wal-Mart.  According to www.gardners.com, 1 cubic yard of 3 inch mulch will 

cover 100 square feet.  Therefore, if 2 cubic feet bags were used then approximately 14 bags 

would be needed to cover a 100 square feet area.  On www.lowes.com 2 cubic foot bags of 

mulch could be purchased for around $4.00 a bag.  Therefore, 14 bags of mulch would cost 

approximately $56 and should be adequate to cover all trees, shrubs, and plants.  

Another low cost item that is considered mandatory by Florida Green Communities is the 

use of sediment control material during construction.  The installation of silt fencing around the 

perimeter of the site would aid in stabilizing disturbed soil as well as controlling sediment runoff 

during construction.  Silt fencing is typically sold in 100 feet lengths and includes the fabric as 

http://www.nexttag.com/
http://www.nexttag.com/
http://www.gardners.com/
http://www.lowes.com/
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well as hardwood posts.  The cost of the fencing material may vary somewhat depending on the 

supplier.  An online search for silt fencing from www.mysimon.com showed an average price of 

approximately $35 for a roll of 2’x100’ of fencing (does not include shipping).  Therefore, the 

material cost of placing silt fencing around the perimeter of a 0.25 acre square site would be 

approximately $150.  It should be noted that the fencing can be used multiple times.  It should 

also be noted that the slope, shape and size of the lot was not known.  However, it was felt that a 

0.25 acre site would be representative of a typical lot that was used.  Runoff control is also 

mandated by environmental law so this is a cost that should apply to every home that is built. 

Another item that is mandatory by Florida Green Communities is the incorporation of a 

whole house positive ventilation strategy.  According to Ken Fonorow, one of the founding 

members of the FGBC, the typical cost for a passive system is $150 to $250, which includes 

parts and labor to install. 

It should also be noted that there have been selected criteria that will require verification 

by a Certifying Agent who has been accredited by FGBC, Inc.  The cost for a Certifying Agent is 

approximately $300. 

Part 4: Energy Savings 

Life cycle cost estimates were performed for all Energy Star appliances, fluorescent 

lighting, and dual flush toilets to determine if the implementation of these additional items were 

worth the additional costs.  It should be noted that the life cycle cost estimates that were used for 

the appliances and lighting were developed by the U.S. Environmental Protection Agency and 

the U.S. Department of Energy while the life cycle cost estimate that was used for the dual flush 

toilet was developed by the author.  Energy savings for each item were calculated based on an 

annual and lifetime approach and the payback period for each of the items was also analyzed. 

http://www.mysimon.com/
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A life cycle cost estimate for the Energy Star washer vs. the standard washer is shown in 

Appendix A.  The estimate is based on an Energy Star washer cost of $418 and a typical washer 

cost of $317.  The lifetime of the units were estimated at 10 years based on estimates obtained 

from Appliance Magazine 2005.  The life cycle cost estimate shows an annual savings of $59 

when using the Energy Star washer.  The estimated life cycle savings over the 10 years was $481 

and the net life cycle savings (life cycle savings – additional cost) was $380.  Therefore, the unit 

would have a payback period of 1.7 years.  It should also be noted that the estimated carbon 

dioxide reduction over the lifetime of the unit is 4,614 lbs. of CO2.  This is assuming an 

electricity carbon emission factor of 1.58 lbs CO2/kWh.  By comparison, an average car emits 

11,470 lbs CO2/year. 

A life cycle cost estimate for the Energy Star refrigerator vs. a typical refrigerator is 

shown in Appendix B.  The estimate is based on an Energy Star refrigerator cost of $848 and a 

typical refrigerator cost of $848.  The lifetime of the units were estimated at 13 years, which was 

obtained from 2004 Department of Energy statistics.  The life cycle cost estimate shows an 

annual savings of $11 when using the Energy Star refrigerator.  The estimated life cycle savings 

over the 13 years was $109.  The unit did not have a payback period due to the fact that there 

was no cost difference between the units.  It should also be noted that the estimated carbon 

dioxide reduction over the lifetime of the units was 1,700 lbs. of CO2.  This is assuming an 

electricity carbon emission factor of 1.2 lbs CO2/kWh. 

A life cycle cost estimate for the Energy Star dishwasher vs. the typical dishwasher is 

shown in Appendix C.  The estimate is based on an Energy Star dishwasher cost of $253 and a 

typical dishwasher cost of $242.  The lifetime of the units were estimated at 10 years, which was 

taken from 2005 Department of Energy statistics.  The analysis shows an annual operating cost 
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savings of $10 for the Energy Star dishwasher.  The estimated life cycle savings over the 13 

years was $84 and the net life cycle savings (life cycle savings – additional cost) was $73.  

Therefore, the unit would have a payback period of 1.1 years.  It should also be noted that the 

estimated carbon dioxide reduction over the lifetime of the units is 696 lbs. of CO2.  This is 

assuming an electricity carbon emission factor of 1.2 lbs CO2/kWh. 

A life cycle cost estimate for an Energy Star CFL vs. an incandescent light is shown in 

Appendix D.  The estimate is based on an Energy Star CFL cost of $5.00 and an incandescent 

light cost of $.50.  The lifetime of the CFL was estimated at 5 years or 8,000 hours and the 

lifetime of the incandescent bulb was estimated at .5 years or 750 hours.  The lifetime estimates 

were taken from the 2003 Department of Energy statistics.  The cost estimate shows an annual 

operating cost of $3 for the fluorescent bulb and $13 for the incandescent bulb.  The estimated 

life cycle savings for one bulb, over the lifetime of the CFL, was $46.  The net life cycle savings 

was $41.  Therefore, the bulb would have a payback period of less than one year.  It should also 

be noted that carbon dioxide reduction is estimated at 791 lbs. of CO2 over the lifetime of the 

bulb.  This is assuming an electricity carbon emission factor of 1.43 lbs CO2/kWh.  As noted 

above, this estimate is only for one bulb.  If six bulbs in a home were used an average of 6 hours 

per day, then the occupant would save approximately $62 per year or $275 over the lifetime of 

the bulbs. 

A life cycle cost estimate for the Briggs standard toilet versus the Toto Aquia dual flush 

toilet is shown in Appendix E.  The estimate is based the standard toilet cost of $113 and the dual 

flush toilet cost of $248.  The lifetime of the units were estimated at 20 years based on data from 

the Rhode Island Water Works Association.  The life cycle cost estimate shows an annual 

savings of approximately $21 when using a dual flush toilet.  The estimated life cycle savings 
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over the 20 years was approximately $411.  The payback period for the unit was estimated at 6.6 

years.  It should be noted that the affordable home plans that were used included 2 bathrooms.  

Therefore, the annual savings from using two dual flush toilets would be approximately $42 per 

year and $822 over the estimated lifetime of the toilets. 

By using Energy Star approved appliances and lighting as well dual flush toilets a 

homeowner could save approximately $184 per year in utility costs or approximately $1,840 

over a 10-year period.  Carbon emissions will also be reduced by a combined 11,755 pounds of 

CO2 over the lifetime of the appliances, which is the equivalent of removing an average 

passenger car from the road for a year. 

Part 5: Cost vs. Savings Analysis 

The cost to construct the affordable home that was used was approximately $90,500.  

However, with other additional costs including land, interest, site work, etc. the total sales price 

was $122,000.  However, a $50,000 subsidy from the county government lowered the first 

mortgage amount to $72,000.  Therefore, the monthly mortgage payment would be 

approximately $432 per month based on an interest rate of 6% over a 30 year period.  It should 

be noted that these figures were provided by CEII.     

With the addition of the green buildings costs, which totaled $1,264 the first mortgage 

amount would increase to $73,764 per month.  Therefore, based on the same rate and duration 

the monthly payment would be approximately $442 or $10 more per month.   

As noted above, the monthly energy savings from the Energy Star appliances, lighting, and 

dual flush toilets were $184 per year or $15 per month.  Therefore, the calculated savings from 

implementing the additional green criteria are approximately $5 per month or $60 per year.  

However, as noted above, the estimated cost savings only included the analysis of the Energy 

Star appliances, lighting, and dual flush toilets.  If other green criteria that were recommended 
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were taken into account, it is certain that the monthly energy savings would be even greater than 

what was calculated. 

Also, if the developer/constructor qualified for Florida Green Communities grants and low 

interest loans the cost for the end user could be lowered even more.  For example, if the 

developer/constructor used the grants and interest savings, $1,500 and $600 respectively, to 

reduce the loan amount the first mortgage amount would total $71,164.  This amount includes 

the additional costs of the green building criteria.  Therefore, the mortgage payment would be 

approximately $427 per month vs. $432 per month.  The homeowner would then have the benefit 

of a lower mortgage payment as well as lower energy costs, which would result in an annual 

combined savings of approximately $244.    

Part 6: Additional Green Criteria 

Below are additional items that were not included with the mandatory and recommended 

criteria.  This was due to their higher additional implementation costs, the items were not 

included in the Green Home Standard checklist, or the items would call for a redesign of certain 

aspects of the home.  Some of the items listed below will not cost the builder any additional 

money to implement.  However, as noted above, they were not included in the checklist; 

therefore they were included in the recommendations.  The additional recommended items are as 

follows: 

• A heat pump that meets or exceeds Energy Star specifications 
• Light colored shingles 
• Building orientation 
• Large overhangs 
• Energy Star approved windows where needed 
• Roof slope of 3:12 to 6:12 
• Rainwater harvesting system 
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The affordable home plans that were being used as a model included the use of an air-

source heat pump, which offers an energy efficient alternative to air conditioners.  Heat pumps 

use a refrigeration cycle to both heat and cool the home. In the summer, a heat pump functions 

exactly like an air conditioner, heat is extracted from inside the home and transferred to the 

outside. The resulting cooled and dehumidified air is distributed throughout the home in a duct 

system.  In the winter, heat pumps operate in reverse by extracting heat from the air, the ground, 

or a source of water outdoors and transferring it to the indoor air, which is distributed throughout 

the home in a duct system. 

The efficiency of an air source heat pump is measured by its Seasonal Energy Efficiency 

Ratio (SEER), its Energy Efficiency Ratio (EER), and its Heating Seasonal Performance Factor 

(HSPF).  In order for an air source heat pump to qualify as Energy Star, it must be rated below 

65,000 Btuh and must be powered by single phase current.  It could either be a single package 

system or a split system.  The system should have a SEER ≥ 14.5, an EER ≥ 12, and an HSPF ≥ 

8.2.  It should be noted that high efficiency heat pumps dehumidify better than standard central 

air conditioners, resulting in less energy use and more cooling comfort in the summer months. 

Bertie Heating and Air, a Gainesville Florida HVAC subcontractor, was contacted about 

the cost of air source heat pumps.  The heat pump that was used for the model home had a SEER 

of 13 and an HSPF of 8.  The manufacturer was not known.  Pricing was obtained on two 

Goodman air source heat pumps.  The heat pump similar to what the model was using was 

$4,038.  A heat pump that met the Energy Star standards, a Goodman heat pump with a SEER of 

16 and HSPF of 8.2 was $5,206.  Therefore, the price difference was $1,168. 

A life cycle cost estimate for the Energy Star heat pump vs. the typical heat pump is shown 

in Appendix F.  The estimate is based on an Energy Star heat pump cost of $5,206 and a typical 
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heat pump cost of $4,038.  The lifetime of the units were estimated at 12 years.  The analysis 

shows an annual operating cost savings of $180 for the Energy Star heat pump.  The estimated 

life cycle savings over the 12 years was $1,686 and the net life cycle savings (life cycle savings – 

additional cost) was $518.  Therefore, the unit would have a payback period of 6.5 years.  It 

should also be noted that the estimated carbon dioxide reduction over the lifetime of the units is 

34,498 lbs. of CO2.  This is assuming an electricity carbon emission factor of 1.6 lbs CO2/kWh. 

Using light colored shingles versus dark colored shingles for roofing can provide 

additional savings through lower energy bills.  “Light-colored shingles can save up to 10 percent 

more on your annual cooling costs than a roof with dark shingles, and up to 20 percent in hot 

climates like Arizona and Florida” (National Geographic, 2004).  Choosing an appropriate 

shingle color is an item that would not cost the builder any additional money and could be easily 

implemented. 

The orientation of the home is another item that was not addressed in the checklist but is an 

important item when considering energy efficiency.  Building orientation can have an impact on 

heating, lighting and cooling costs. By maximizing southern exposure, for example, the builder 

can take optimal advantage of the sun for daylight and passive solar heating.  Also western 

exposures, where it is most difficult to provide shade from the sun, should be minimized. 

For example, based on the model home plans that were used, the front of the home should 

be oriented due south because of its large exposure.  Therefore, the sides of the building facing 

east and west have a smaller exposure and the building is elongated along the east/west axis.  

This will provide the minimum exposure to the east and west sides, the more difficult sides to 

shade due to the lower angle of the sun in the morning and afternoon.  It should be noted that 
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there are three small windows on the east and west sides of the building.  These windows can be 

protected from heat transfer by placing vegetation or trees in front of them for shading. 

Large overhangs are another way to help increase the energy efficiency of a home by 

adding shading for windows.  Large overhangs also help shed rainwater away from the walls and 

foundation of the home.  It should be noted that large overhangs are an optional criterion from 

the Green Home Standards checklist, which requires overhangs of at least one foot on the gable 

end of the home and at least two feet everywhere else.  The criterion was not included in the 

above analysis due to changes that would have to be made to the trusses for the model home.  

The overhang for the gable end of the home was 16 inches, which met the checklist’s standards.  

However, the horizontal distances of the additional overhangs were not known.  If the overhangs 

were less than the required 2 feet, then changes would need to be made before truss fabrication.  

Therefore, the increase in the truss overhang should have very little impact on the builder’s 

budget if the changes were made before the fabrication of the trusses. 

Energy Star approved windows should also be installed where needed.  For example, 

windows installed on the east and west sides of the home should all be Energy Star approved 

since overhangs are much less effective against the lower angles of the east and west sun.  

Therefore, reducing the size and number or east and west facing windows or installing Energy 

Star approved windows can help reduce energy use.  Energy Star approved windows contain 

improved frame materials, such as wood, vinyl, and fiberglass; they also contain low-e glass, 

multiple panes, and warm edge spacers.   

Three key measures are used to report window energy performance. U-value (or "U-

factor") is the measure of the amount of heat (in Btu’s) that moves through a square foot of 

window in an hour for every degree Fahrenheit difference in temperature across the window.  
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The lower the U-value rating, the better the overall insulating value of the window. Solar heat 

gain coefficient (SHGC) is the measure of the amount of solar energy that passes through the 

window; typical values range from 0.4 to 0.9 and the higher the SHGC the greater the solar 

energy that passes through the window system. Windows with high SHGC (above 0.7) are 

designed for colder climates, while windows with low coefficients are designed for hotter 

climates. Air infiltration or air leakage is given in terms of cubic feet of air per minute per foot of 

window edge. The best windows have air leakage rating between 0.01 and 0.06 cfm/ft. 

The cost of Energy Star approved windows differ depending upon manufacturer, size, and 

type.  Therefore, the cost differences for an Energy Star window versus a standard window were 

not included in the analysis.  However, as noted above, if the home is oriented correctly only 

certain windows will need to be replaced with Energy Star approved units.  

Reducing the roof slope of a home is another criterion that can be easily met during the 

design phase.  By reducing the slope the builder can actually save money due to less material that 

is used for sheathing.  To meet the criterion of the checklist the home must have slope that is 

equal or greater than 3 in 12 but no greater than 6 in 12.  It should be noted that a roof slope of 5 

in 12 may be best suited for uplift resistance during strong force winds.  The model home that 

was used had a roof slope of 7 in 12 and did not qualify for the additional point.  The criterion 

was not included in the above analysis due to changes that would have to be made to the trusses 

for the model home. 

The installation of a rainwater harvesting system was included in the Green Home 

Standards checklist.  However, it was not included in the original analysis because 100% of the 

plants/trees selected for landscaping are to be selected from the builder’s local drought tolerant 

list and are to be compatible with the local climate.  Therefore, no additional watering, besides 
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normal rainfall, should be needed to keep up the landscaping.  However, there are many 

homeowners that like to add additional landscaping after they have moved into the home, some 

of which may not be from the drought tolerant list and may require additional watering for 

survival.  In such cases, a rainwater harvesting system would aid in helping to keep utility bills 

low while watering plants throughout the yard. 

“With an average rainfall of 54 inches/year in the state of Florida (compared to the 

national average of 27 inches/year), harvested rainwater is an excellent source of water for 

landscape irrigation” (Florida Green Homes Standard Reference Guide, 2005).  One of the most 

economical methods for rainwater harvesting is the use of a rainwater barrel.  These barrels can 

range in size from just a few gallons to thousands of gallons and are used as an alternative water 

source for a homeowner’s plants and landscaping.  It should be noted that the system must be 

designed to collect water from the roof via gutters.  A schematic of the system design should be 

submitted. 

There are many rainwater harvesting systems on the market today.  The system that will be 

installed must meet the requirements of the FGBC.  It must be “designed to collect water from 

the roof via gutters, with proper overflow control” (Florida Green Home Standards Reference 

Guide, 2005).  Therefore, with the proper designing, the system can be placed beneath the down 

spout tube of the home.  These systems come in many different shapes, sizes, and colors.  The 

system pictured in Figure 4-1 is an 80 gallon capacity tank that can be placed up against the 

home and directly under the down spout.  The rain water harvesting system can be ordered from 

www.rainsaverusa.com and costs approximately $319 (before shipping). 

Summary 

There are 32 criteria that have been selected that should add little if any additional cost to 

the construction budget.  These items are either required by the 2004 Florida Building Code or 

http://www.rainsaverusa.com/
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are items that may take some additional planning to implement but should not increase the cost 

of construction.  There are also ten criteria that have been selected that will add an additional 

cost to the construction budget.  The criteria and additional cost is summarized in Table 4-1 

along with the cost for a certified FGBC Verifying Agent.  The items have a total cost of $1,264 

or 1.4% of the estimated construction cost.  As noted, the estimated costs do not include 

additional labor costs that might be required.  However, the criteria that have been recommended 

should require little if any additional labor hours to implement. 

The green criteria also helped to reduce the homeowner’s energy consumption by 

approximately $60 per year, which includes the addition of the increased mortgage payment due 

to the cost of the green materials.   However, as noted above this only includes the analysis of the 

Energy Star appliances, lighting, and dual flush toilets.  Some of the other additional green 

criteria that were recommended may also aid in reducing the homes energy costs.  

By including all listed criteria into the design and construction of the home, the builder 

will have earned a total of 240 points.  The points by category are Energy (146 points), Water 

(16 points), Site (12 points), Health (14 points), Materials (2 points), Disaster Mitigation (3 

points), and General (47 points).  It should be noted that the minimum requirements were not met 

in the Materials and Disaster categories due to cost restrictions.  Therefore a total of 210 points 

had to be earned for qualification (200 + [10-2] + [5-3]).  This means that if a builder 

implemented all of the criteria discussed above, they could build a home up to 1699 square feet 

and still qualify with 210 points.  If a larger home were being built, the developer/constructor 

would have to implement additional criteria from the checklist to qualify. 
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Table 4-1.  Additional cost items 
Criteria Additional Cost (Material & Tax) 
Energy Star refrigerator $0 
Energy Star clothes washer $160 
Energy Star dishwasher $9 
Indoor lights are fluorescent/outdoor lights are fluorescent $85 
Dual flush toilets (2 toilets) $254 
Mulch applied 3-4 inches deep around plants $56 
Stabilize disturbed soil/control sediment runoff during construction $150 
Whole house positive ventilation strategy $250 
Verifying agent $300 
Total $1,264 
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Figure 4-1.  80 gallon rain barrel 
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CHAPTER 5 
CONCLUSIONS 

This thesis has laid out a green building formula that has proved that green building 

techniques can be applied to affordable homes for a reasonable additional cost.  There are some 

elements of environmentally responsible building that are out of reach for affordable home 

builders.  However, as can be seen, there are many elements of green building that can be 

incorporated into affordable homes for little or no additional cost, but may include some 

additional time and planning. 

Green Criteria 

When choosing which additional criteria to implement, an emphasis was placed on criteria 

that would aid in lowering the occupant’s utility bills.  Energy Star appliances and fluorescent 

lighting was mandatory.  However additional criteria that were added, such as low-flow fixtures 

and dual flush toilets, will aid in reducing the occupant’s utility bill even more.  This should be 

the aim of an affordable home, making it affordable to operate for the end user.  

The material cost for the additional criteria totaled $1,264.  However, the costs could 

change slightly depending on where the builder purchased materials from.  For example, the 

costs for the Energy Star appliances were obtained from www.lowes.com.  The appliances that 

were selected had low additional costs when compared with their traditional counterparts.  

However, if the builder looked for a particular brand, then the additional cost of the Energy Star 

appliance might be greater then that shown in Table 4-1.  The same applies to all criteria that 

were noted in the table.  The additional costs may increase or decrease depending on where the 

materials are purchased.  The builder will also have a slight increase in costs above what is noted 

in this paper due to shipping costs that may be added to certain materials.  However, any 

additional costs should not increase the total cost to over $1,500. 

http://www.lowes.com/
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Cost vs. Savings 

The additional “green” costs can be offset by energy savings that can be realized by 

implementing the recommended green criteria and also by qualifying for Florida Green 

Communities grants and low interest rate loans.  The energy savings from the additional green 

criteria totaled $184 per year.  With the higher mortgage payment, from increased construction 

costs due to green materials, taken into account the savings totaled $60 per year.  However, with 

the addition of Florida Green Communities grants and low interest rate loans the yearly savings 

were approximately $244. 

At first glance, the savings figures may not be as high as expected.  However, these figures 

only included the analysis of the Energy Star appliances, lighting, and dual flush toilets.  Some 

of the other additional green criteria that were recommended may also aid in reducing the homes 

energy costs even further.  Also, it should always be remembered that the recommended green 

criteria also reduced the homes carbon emissions by 11,755 pounds of CO2 over the lifetime of 

the appliances and aided in making the home a much healthier living environment for the 

occupants.  

. 
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CHAPTER 6 
RECOMMENDATIONS 

Current Research  

The point of this thesis research was to lay out a low cost green building formula from the 

Green Home Standard checklist that could be implemented into existing affordable home plans 

without changing the design of the home.  Some of the criteria that were chosen to be 

implemented were picked due to their ability to reduce the home’s annual operating costs, which 

should be a priority with all affordable homes.  However, some of the criteria were not 

implemented due to the design changes that would have to be made to the existing plans.  Some 

of these criteria would have aided in reducing the homes operating cost but could not be 

implemented for the reasons noted.  

Future Research 

The research for this thesis has produced one recommendation for the construction 

community and future researchers.  The purpose of this thesis was to develop a low cost but 

effective green building formula that could be implemented into existing affordable home 

designs.  However, after performing the research it was found that perhaps a more appropriate 

topic would have been the design of a green affordable home, since the green process should 

begin in the design phase of a home. There are many green building criteria, such as the design 

of roof trusses for adequate overhang length and the proper location of windows, that can aid in 

the energy reduction of home if addressed in the design phase.  Therefore, future research into 

this topic should include a study of green affordable homes from the design phase through the 

construction phase.   

 



 

66 

APPENDIX A  

Table A-1. Life Cycle Cost Estimate for Residential Clothes Washers 
                  

Number of units   1             

Electric Rate ($/kWh)   $0.100             

Water Rate ($/1000 gallons)   $5.360             

Gas Rate ($/therms)   $1.240             

Number of Loads per Week 

 
   8             

Type of Water Heating                 
                  

  

ENERGY STAR 
Qualified Unit 

Conventional 
Unit 

    
                  

Initial Cost per Unit (estimated retail price)   $418   $317         

Electricity Consumption (kWh/year)   126   418         

Water Consumption (gal/year)   7,886   13,494         
                  

Annual and Life Cycle Costs and Savings for 1 Clothes Washer(s) 

  
1 ENERGY STAR 
Qualified Unit(s) 

1 Conventional 
Unit(s) 

 Savings with 
ENERGY 

STAR   

Annual Operating Costs*                 

Electricity costs   $13   $42   $29     

Electricity consumption (kWh)   126   418   292     

Water costs   $42   $72   $30     

Water consumption (gal)   7,886   13,494   5,608     

Gas costs   $0   $0   $0     

Gas consumption (therm)   0   0   0     

Total   $55   $114   $59     

                  

Life Cycle Costs*                 

Operating costs (electricity, water, and gas) $445   $926   $481     

Electricity costs   $102   $339   $237     

Electricity consumption (kWh)   1,260   4,180   2,920     

Water costs   $343   $587   $244     

Water consumption (gal)   78,860   134,940   56,080     

Gas costs   $0   $0   $0     

Gas consumption (therm)   0   0   0     

Purchase price for 1 unit(s)   $418   $317   -$101     

Total   $863   $1,243   $380     
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Table A-1. Continued. 
Summary of Benefits for 1 Clothes Washer(s) 

Initial cost difference           $101     
Life cycle savings            $481     

Net life cycle savings (life cycle savings - additional cost)       $380     

Simple payback of additional cost (years)         1.7     

Life cycle electricity saved (kWh)           2,920     

Life cycle air pollution reduction (lbs of CO2)         4,614     
Savings as a percent of retail price           91%     
                  
Note: The electric and water rates used in the calculations were obtained from Gainesville Regional Utilities. 

 

Assumptions for Clothes Washers 
Category Value Data Source 
Power & Water       

ENERGY STAR Qualified Unit       
Initial Cost Per Unit $529   www.lowes.com 
Lifetime 10 years Appliance Magazine 2005 
Water Consumption per Load 20.1 gallons/load Calculated 
Unit Water Consumption  7,886 gallons DOE 2005 
Electric Water Heating       

Electricity Consumption per Load 0.321428571 kWh/load Calculated 
Unit Electricity Consumption  126 kWh www.lowes.com 

Gas Water Heating       
Electricity Consumption per Load 0.032142857 kWh/load Calculated 
Unit Electricity Consumption  13 kWh DOE 2005 
Gas Consumption per Load 0.038 Therm/load Calculated 
Unit Gas Consumption  15 Therms DOE 2005 

        
Conventional Unit (New Unit)       

Initial Cost Per Unit $317   www.lowes.com 
Lifetime 10 years Appliance Magazine 2005 
Water Consumption per load 34.4 gallons/load DOE 2005 
Annual Unit Water Consumption  13,494 gallons/year DOE 2005 
Electric Water Heating       

Electricity Consumption per Load 1.066326531 kWh/load Calculated 
Unit Electricity Consumption  418 kWh DOE 2005 

Gas Water Heating       
Electricity Consumption per Load 0.106632653 kWh/load Calculated 
Unit Electricity Consumption  42 kWh DOE 2005 
Gas Consumption per Load 0.074 Therm/load Calculated 
Unit Gas Consumption  29 Therms DOE 2005 

        
Usage       

Residential Clothes Washers       
Average number of loads per year 392 loads/year DOE 2004 
Number of operating weeks per year                  52 week/year   

 

http://www.lowes.com/
http://www.lowes.com/
http://www.lowes.com/
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Table A-1. Continued. 
Assumptions for Clothes Washers 

Usage Value Data Source 
   
Number of loads per week (Residential) 7.5 loads/week Calculated 
        

Discount Rate       
Commercial and Residential Discount Rate (real) 4%     

        
Energy and Water Prices       

2005 Residential Electricity Price $0.100 $/kWh GRU, Gainesville, Fl. 
2005 Water Rate per 1000 Gallons $5.360 $/1000 gal GRU, Gainesville, Fl. 
2005 Residential Gas Price $1.24 $/therm EIA 2005 
        

Carbon Dioxide Emissions Factors       

Electricity Carbon Emission Factors 1.58 
lbs 
CO2/kWh EPA 2004 

        
CO2 Equivalents       

Annual CO2 sequestration per forested acre 8,066 
lbs 
CO2/year EPA 2004 

Annual CO2 emissions for "average" passenger car 11,470 
lbs 
CO2/year EPA 2004 

Note: The electric and water rates used in the calculations were obtained from GRU in Gainesville, Fl. 
Note: The unit electricity consumption was obtained from www.lowes.com 
Note: This energy savings calculator was developed by the U.S. EPA and U.S. DOE. 
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APPENDIX B 

Table B-1. Life Cycle Cost Estimate for Residential Refrigerators 
                        

Number of units   1                   
 
Electricity Rate ($/kWh) 
   

 $.10 
.0.100                    

                        
                        

  
ENERGY STAR 
Qualified Unit   

Conventional 
Unit 

    
                        

Initial cost per unit (estimated retail price) $848       $848           

Refrigerator Fresh Volume (ft3)   18       18           

Refrigerator Freezer Volume (ft3)   8       8           

Refrigerator Total Volume (ft3)   26       26           
                        

Annual and Life Cycle Costs and Savings for 1 Residential Refrigerator(s) 

  

1 ENERGY 
STAR Qualified 

Unit(s)   

1 
Conventional 

Unit(s)    Savings with ENERGY STAR 

Annual Operating Costs*                       

Energy costs   $62       $73       $11   

Energy consumption (kWh)   618       727     109   

Total   $62       $73       $11   

  

Life Cycle Costs*                       

Energy costs   $617       $726     $109   

Energy consumption (kWh) 8,034       9,451     1,417   

Purchase Price for 1 unit(s)   $848       $848       $0   

Total   $1,465       $1,574       $109   

                        

                  
Simple payback of initial additional cost 

(years)†  0.0   
                        

Summary of Benefits for 1 Residential Refrigerator(s) 
Initial cost difference                   $0   

Life cycle savings                   $109   

Net life cycle savings (life cycle savings - additional cost)               $109   

Simple payback of additional cost (years)                 0.0   

Life cycle energy saved (kWh)                   1,417   

Life cycle air pollution reduction (lbs of CO2)                 1,700   
Savings as a percent of retail price                   13%   

 
 
 

Choose the type of refrigerator  
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Table B-1. Continued 
Assumptions for Residential Refrigerators 

Category Value Data Source 
Power       

ENERGY STAR Qualified Unit       
Initial cost per unit $798   Lowes 
Refrigerator Fresh Volume 18 ft3 DOE 2004 
Refrigerator Freezer Volume 8 ft3 DOE 2004 
Adjusted Volume 31.04 ft3 DOE 2004 
Lifetime  13 years DOE 2004 
Annual Unit Energy Consumption      

For Selected Refrigerator Type 618 kWh Calculated. 
1-Manual Defrost Refrigerators 444 kWh DOE 2004 
2-Partial Automatic Defrost Refrigerators 444 kWh DOE 2004 
3-Top Mount Freezer without through-the-door ice 493 kWh DOE 2004 
4-Side Mount Freezer without through-the-door ice 561 kWh DOE 2004 
5-Bottom Mount Freezer without through-the-door ice 512 kWh DOE 2004 
6-Top Mount Freezer with through-the-door ice 572 kWh DOE 2004 
7-Side Mount Freezer with through-the-door ice 618 kWh www.lowes.com 

Conventional Unit (New Unit)      
Initial cost per unit $798   Lowes 
Refrigerator Fresh Volume 18 ft3 DOE 2004 
Refrigerator Freezer Volume 8 ft3 DOE 2004 
Adjusted Volume 31.04 ft3 DOE 2004 
Lifetime  13 years DOE 2004 
Annual Unit Energy Consumption       

For Selected Refrigerator Type 727 kWh Calculated. 

1-Manual Defrost Refrigerators 522 kWh DOE 2004 
2-Partial Automatic Defrost Refrigerators 522 kWh DOE 2004 
3-Top Mount Freezer without through-the-door ice 580 kWh DOE 2004 
4-Side Mount Freezer without through-the-door ice 660 kWh DOE 2004 
5-Bottom Mount Freezer without through-the-door ice 602 kWh DOE 2004 
6-Top Mount Freezer with through-the-door ice 673 kWh DOE 2004 
7-Side Mount Freezer with through-the-door ice 727 kWh www.lowes.com 

Usage       
Number of operating hours per day 24 hours/day DOE 2004 
Number of operating days per year 365 days/year DOE 2004 
Number of operating hours per year      8,760 hours/year Calculated.  

Discount Rate       
Commercial and Residential Discount Rate (real) 4%     

Energy Prices      
2004 Commercial Electricity Price  $  0.100 $/kWh GRU, Gainesville, Fl. 
2004 Residential Electricity Price  $  0.100 $/kWh GRU, Gainesville, Fl. 

Carbon Emissions Factors      

Electricity Carbon Emission Factors 1.2 
lbs 
CO2/kWh DOE 2004 

CO2 Equivalents      
Annual CO2 sequestration per forested acre 7,333 lbs CO2/yr EPA 2003 
Annual CO2 emissions for "average" passenger car 11,560 lbs CO2/yr EPA 2003 

Note: The electric rates used in the calculations were obtained from Gainesville Regional Utilities in Gainesville, Fl. 
Note: The annual energy consumption was for each unit was obtained at www.lowes.com.   

http://www.lowes.com/
http://www.lowes.com/
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APPENDIX C 

Table C-1.  Life Cycle Cost Estimate for Residential Dishwashers 
                      

Number of units   1                 

Electric Rate ($/kWh)   $0.100                 

Water Rate ($/1000 gallons)   $5.360                 

Gas Rate ($/therm)   $0.910                 

Number of Cycles (Loads) per Week 4                 

Type of Water Heating 

 
  %                 

                      

  

ENERGY STAR 
Qualified Unit 

  

Conventional 
Unit 

    

Initial Cost per Unit (estimated retail price) $253       $242         

Energy Factor (EF)   0.63       0.52         
Electricity Consumption 
(kWh/year)   374       432         

Water Consumption (gal/year)   1,075       1,935         
                      

Annual and Life Cycle Costs and Savings for 1 Dishwasher(s) 

  
1 ENERGY STAR 
Qualified Unit(s)   

1 Conventional 
Unit(s)    Savings with ENERGY STAR 

Annual Operating Costs*                     

Electricity costs ($/kWh)   $37       $43     $6   

Electricity consumption (kWh) 374       432     58   

Water costs ($/gal)   $6       $10     $5   

Water consumption (gal)   1,075       1,935     860   

Gas costs ($/therm)   $0       $0     $0   

Gas consumption (therm)   0       0     0   

Total   $43       $54     $10   

                      

Life Cycle Costs*                     

Operating costs (electricity, water, and gas) $350       $435     $84   

Electricity costs ($/kWh)   $303       $350     $47   

Electricity consumption (kWh) 3,740       4,320     580   

Water costs ($/gal)   $47       $84     $37   

Water consumption (gal)   10,750       19,350     8,600   

Gas costs ($/therm)   $0       $0     $0   

Gas consumption (therm)   0       0     0   

Purchase price for 1 unit(s)   $253       $242     -$11   

Total   $603       $677     $73   
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Table C-1. Continued 
Summary of Benefits for 1 Dishwasher(s) 

                      
Initial cost difference                 $11   
Life cycle savings                  $84   

Net life cycle savings (life cycle savings - additional cost)           $73   

Simple payback of additional cost (years)               1.1   

Life cycle electricity saved (kWh)                 580   

Life cycle air pollution reduction (lbs of CO2)             696   
Savings as a percent of retail 
price                 29%   
                      

 
Assumptions for Dishwashers 

Category Value Data Source 
Power & Water       

ENERGY STAR Qualified Unit       
Initial Cost Per Unit $253   www.lowes.com 
Energy Factor 0.63   DOE 2005 
Lifetime 10 years DOE 2005 
Water Consumption per Cycle 5 gallons/Cycle DOE 2004 
Annual Unit Water Consumption  1,075 gallons Calculated 
Electric Water Heating       

Electricity Consumption per Cycle 1.74 kWh/Cycle Calculated 
Unit Electricity Consumption  374 kWh www.lowes.com 

Gas Water Heating       
Electricity Consumption per Cycle 0.77 kWh/Cycle DOE 2005 
Unit Electricity Consumption  150 kWh Calculated 
Gas Consumption per Cycle 0.037 Therms/Cycle DOE 2004 
Unit Gas Consumption  8 Therms Calculated 

        
Conventional Unit        

Initial Cost Per Unit $242   www.lowes.com 
Energy Factor 0.52   DOE 2005 
Lifetime 10 years DOE 2005 
Water Consumption per Cycle 9 gallons/Cycle DOE 2004 
Annual Unit Water Consumption  1,935 gallons Calculated 
Electric Water Heating      

Electric Consumption per Cycle 2.01 kWh/Cycle Calculated 
Unit Electricity Consumption  432 kWh www.lowes.com 

Gas Water Heating       
Electric Consumption per Cycle 0.88 kWh/Cycle DOE 2005 
Unit Electricity Consumption  182 kWh Calculated 
Gas Consumption per Cycle 0.051 Therms/Cycle DOE 2005 
Unit Gas Consumption  11 Therms Calculated 

        
Usage       

Average number of cycles per year 215 Cycles/year Calculated 

Number of operating weeks per year 
  

52 week/year DOE 2004 
Number of Cycles per week 4.13 Cycles/week DOE 2004 

http://www.lowes.com/
http://www.lowes.com/
http://www.lowes.com/
http://www.lowes.com/
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Table C-1. Continued 
Assumptions for Dishwashers 

Category Value Data Source 
Discount Rate    

Commercial and Residential Discount Rate (real) 4%     
        
Energy and Water Prices       

2004 Commercial Electricity Price $0.100 $/kWh GRU, Gainesville, Fl. 
2004 Residential Electricity Price $0.100 $/kWh GRU, Gainesville, Fl. 
2004 Water Rate per 1000 Gallons $5.360 $/1000 gal GRU, Gainesville, Fl. 
2004 Commercial Gas Price $0.83 $/therm DOE 2004 
2004 Residential Gas Price $0.91 $/therm DOE 2004 
        

Carbon Dioxide Emissions Factors       
Electricity Carbon Emission Factors 1.2 lbs CO2/kWh DOE 2004 

        
CO2 Equivalents       

Annual CO2 sequestration per forested acre 7,333 lbs CO2/year EPA 2003 
Annual CO2 emissions for "average" passenger car 11,560 lbs CO2/year EPA 2003 

Note: The electric and water rates used in the calculations were obtained from GRU in Gainesville, Fl. 
Note: The unit electricity consumption was obtained for www.lowes.com 
Note: This energy savings calculator was developed by the U.S. EPA and U.S. DOE 
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APPENDIX D 

Table D-1. Life Cycle Cost Estimate for Fluorescent Light Bulbs 
Table D-1. 
                        

Number of units   1                   

Electricity Rate ($/kWh)   
 $    
0.100                    

Hours used per day   6                   
                        

  
ENERGY STAR 
Qualified Unit   

Conventional 
Unit     

                        

Initial cost per unit (estimated retail price) $5.00       $0.50           

 Watts 
 
         

   
             

            
Annual and Life Cycle Costs and Savings for 1 CFLs 

  
1 ENERGY STAR 
Qualified Units   

1 
Conventional 

Units    Savings with ENERGY STAR 

Annual Operating Costs*                       

Energy cost   $3       $13       $10   
Energy consumption 

(kWh)   28       131       103   

Maintenance cost   $0       $0       $0   

Total   $3       $13       $10   

                        

Life Cycle Costs*                       

Operating cost (energy and maintenance) $13       $58       $46   

Energy costs (lifetime)   $13       $58       $46   
Energy consumption 

(kWh)   104       657       553   

Maintenance costs (lifetime)   $0       $0       $0   

Purchase price for 1 unit(s)   $5.00       $0.50       
-

$4.50   

Total   $18       $59       $41   

                        

                  
Simple payback of initial additional cost 

(years)†  0.4   

Summary of Benefits for 1 CFLs 

Initial cost difference             $5       

Life cycle savings              $46       

Net life cycle savings (life cycle savings - additional cost)       $41       

Simple payback of additional cost (years)           0.4       

Life cycle energy saved (kWh)             553       

Life cycle air pollution reduction (lbs of CO2)         791       
Savings as a percent of retail price           826%       
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Table D-1. Continued 

Assumptions for CFLs 
Category Value Data Source 
Power       

ENERGY STAR Qualified Unit       
Initial Cost per Unit  $5.00   www.lowes.com 
Wattage  13 watts DOE 2003 

  20 watts DOE 2003 
  25 watts DOE 2003 
  32 watts DOE 2003 
  50 watts DOE 2003 

Bulb Life 6,000 hours DOE 2003 
  8,000 hours DOE 2003 

  10,000 hours DOE 2003 
  12,000 hours DOE 2003 
Lifetime     DOE 2003 

For 6,000 hour CFL 4 years DOE 2003 
For 8,000 hour CFL 5 years DOE 2003 
For 10,000 hour CFL 6 years DOE 2003 
For 12,000 hour CFL 8 years DOE 2003 

        
Conventional Unit       

Initial Cost per Unit  $0.50   www.lowes.com 
Wattage  40 watts DOE 2003 

  60 watts DOE 2003 
  75 watts DOE 2003 
  100 watts DOE 2003 
  150 watts DOE 2003 

Bulb Life 750 hours DOE 2003 
  1,000 hours DOE 2003 

Lifetime       
For 750 hour incadescent bulb 0.5 years DOE 2003 
For 1,000 hour incadescent bulb 0.7 years DOE 2003 
        

Maintenance       
Labor cost (per hour) $0   EPA 2004 
Installation labor hours  0 hours Assumption 

        
Usage       

Hours used per day 6 hours/day Assumption 

Number of days per year 
  

365 days/year Assumption 
CFL annual bulb replacements       

6,000 hours 0.37 bulbs/year Calculated 
8,000 hours 0.27 bulbs/year Calculated 
10,000 hours 0.22 bulbs/year Calculated 
12,000 hours 0.18 bulbs/year Calculated 

Incandescent annual bulb replacements       
750 hours 2.92 bulbs/year Calculated 

http://www.lowes.com/
http://www.lowes.com/
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1,000 hours 2.19 bulbs/year Calculated 
 

Table D-1. Continued 
Assumptions for CFLs 

Category Value Data Source 
Discount Rate       

Commercial and Residential Discount Rate (real) 4%     

       
Energy Prices      

2004 Commercial Electricity Price 0.1 $/kWh GRU, Gainesville, Fl. 
2004 Residential Electricity Price 0.1 $/kWh GRU, Gainesville, Fl. 

       
Carbon Emissions Factors      

Electricity Carbon Emission Factors 1.43 
lbs 
CO2/kWh EPA 2003 

       
CO2 Equivalents      

Annual CO2 sequestration per forested acre 7,333 
lbs 
CO2/kWh EPA 2003 

Annual CO2 emissions for "average" passenger car 11,560 
lbs 
CO2/kWh EPA 2003 

Note: The electric rates used in the calculations were obtained from GRU in Gainesville, Fl. 
Note: This energy savings calculator was developed by the U.S. EPA and U.S. DOE  
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APPENDIX E.  

Table E-1. Life Cycle Cost Estimate for Dual Flush Toilets 

Unit 
Briggs Standard 
Toilet 

Toto Aquia Dual 
Flush 

Cost $113 $248 
Gallons Per Flush 1.6 1.25 
Annual Water Use (gallons) 17520 13688 
Water Cost per 1,000 gallons $5.36 $5.36 
Annual Water Cost $93.91 $73.37 
20-Year Water Cost $1,878.14 $1,467.35  

Summary of Benefits for 1 Dual Flush Toilet 
Initial Cost Difference $135 
Annual Savings $20.54 
Lifecycle Savings $410.79 
Payback of Additional Cost (Years) 6.6 
Assumptions: 
30 flushes per day  
The water rates used in the calculation were obtained from Gainesville Regional Utilities in Gainesville, Fl. 
The water rates used included water services of $1.42/1,000 gallons and wastewater services of $3.94/1,000 gallons. 
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APPENDIX F  

Table F-1. Life Cycle Cost Estimate for an Air Source Heat Pump 
Number of units   1               

Electric Rate ($/kWh)   $0.100               
 
   City           
                    

                    

  
ENERGY STAR 
Qualified Unit 

Conventional 
Unit     

                    

Initial Cost per Unit (estimated retail price)   $5,206   $4,038           

Heating Seasonal Performance Factor (HSPF) rating 8.2   6.8           

Seasonal Energy Efficiency Ratio (SEER) rating   16   13           

Heat Pump Capacity (Btu/hr)   36,000   36,000           

Use with programmable thermostat (Yes/No) 

 
                   

                    

Annual and Life Cycle Costs and Savings for 1 Air Source Heat Pump(s) 

  
1 ENERGY STAR 
Qualified Units 

1 
Conventional 

Units  Savings with ENERGY STAR   

Annual Operating Costs*                   

Energy cost   $820   $1,000     $180     

Maintenance cost   $0   $0     $0     

Total   $820   $1,000     $180     

Life Cycle Costs*                   

Operating costs (energy and maintenance)   $7,698   $9,384     $1,686     

Energy costs   $7,698   $9,384     $1,686     

Maintenance costs   $0   $0     $0     

Purchase price for 1 unit(s)   $5,206   $4,038     
-

$1,168     

Total   $12,904   $13,422     $518     
                    

            
Simple payback of initial additional 

cost (years)†  6.5     

Summary of Benefits for 1 Air Source Heat Pump(s) 
                    

Initial cost difference             $1,168     

Life cycle savings              $1,686     

Net life cycle savings (life cycle savings - additional cost)           $518     

Simple payback of additional cost (years)             6.5     

Life cycle energy saved (kWh)             21,561     

Life cycle air pollution reduction (lbs of CO2)             34,498     
Savings as a percent of retail price             10%     

 

Choose your city from the drop-down 
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Table F-1. Continued 

Assumptions for Air Source Heat Pumps 

Category Value Data Source 
Power       

ENERGY STAR Qualified Unit       
Initial Cost Per Unit $5,206   Bertie Heating & Air (Gainesville, Fl.) 
Heating Seasonal Performance Factor (HSPF) rating 8.2   The HSPF criteria for ENERGY STAR qualified residential air-

source heat pumps are ≥ 8.2 for split systems and ≥ 8.0 for single 
package equipment. 

Seasonal Energy Efficiency Ratio (SEER) rating 16   The SEER criteria for ENERGY STAR qualified residential air-
source heat pumps are ≥ 14.5 for split systems and ≥ 14 for single 
package equipment. 

Heating Capacity of Air Source Heat Pump (Btu/hr) 36,000 Btu/hr EPA 2004 
Use with programmable thermostat (Yes/No) Yes  EPA 2004 
Lifetime 12 years LBNL 2004 

Conventional Unit       
Initial Cost Per Unit $4,038   Bertie Heating & Air (Gainesville, Fl.) 
Heating Seasonal Performance Factor (HSPF) rating 6.8   EPA 2004 
Seasonal Energy Efficiency Ratio (SEER) rating 13   EPA 2004 
Heating Capacity of Air Source Heat Pump (Btu/hr) 36,000 Btu/hr EPA 2004 
Use with programmable thermostat (Yes/No) Yes  EPA 2004 
Lifetime 12 years LBNL 2004 

Maintenance       
Labor cost (per hour) $20   EPA 2004 
Labor time (hours) 0   EPA 2004 

Usage Cooling Heating   
Full-Load Cooling/Heating Hours for Selected Location  2,297 1,047 EPA 2002 
FL-Daytona Beach 2,763 720 EPA 2002 
FL-Fort Myers 3,288 504 EPA 2002 
FL-Gainesville 2,228 889 EPA 2002 
FL-Jacksonville 2,086 1,020 EPA 2002 
FL-Key West 4,566 342 EPA 2002 
FL-Miami 3,931 265 EPA 2002 
FL-Orlando 2,915 583 EPA 2002 
FL-Pensacola 2,297 1,047 EPA 2002 
FL-Tallahassee 2,215 1,133 EPA 2002 
FL-Tampa 3,068 709 EPA 2002 
FL-W. Palm Beach 3,479 314 EPA 2002 

Discount Rate       
Commercial and Residential Discount Rate (real) 4%     
Programmable Thermostat Discount Rate 16%   LBNL 2005 (Based on minimum estimated savings) 

Energy and Water Prices       
Commercial Electricity Price $0.089 $/kWh EIA 2006 
Residential Electricity Price $0.100 $/kWh Gainesville Regional Utilities, Gainesville, Fl. 

Carbon Dioxide Emissions Factors      

Electricity CO2 Emission Factor 1.6 
lbs 
CO2/kWh EPA 2006 

CO2 Equivalents      

Annual CO2 sequestration per forested acre 8,066 
lbs 
CO2/year EIA 2006 

Annual CO2 emissions for "average" passenger car 11,470 
lbs 
CO2/year EIA 2006 

Note: The electric rates used in the calculation were obtained from the GRU in Gainesville, Fl. 
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