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ABSTRACT

 Residential green building is gaining increased attention around the United States.  

Interviews with five production home builders from different markets in the western United 

States explore green building practices among production builders.  Examination of what 

production builders are doing that is considered green, motivations for building green and 

advantages of green homes helps to inform planners of measures that can be taken to encour-

age the growth of green building in home construction.  
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CHAPTER 1: INTRODUCTION

   Green building is a means to reduce energy consumption in the residential sector and 

make homes more environmentally sensitive.  Production home builders produce the major-

ity of new homes in the United States, and therefore have the potential to affect the adoption 

rate of green building techniques and practices in new homes.  An examination of the experi-

ence of production builders at the local division level who have engaged in green building 

helps in revealing what steps might be taken by communities, builders and planners that can 

help expand the growth of green building practices.    

National Energy Consumption

 In 2005 the residential sector of the economy accounted for 22% of the nation’s total 

energy use (Energy Information Administration 2006).  This means that a significant reduc-

tion in the energy consumption level of homes would have real impact on the energy con-

sumption of the country as a whole.  In 2004 the U.S. consumption of energy represented 

22.5% of the total world energy consumption (Energy Information Administration 2004).  A 

significant decrease in United States energy consumption would also have a significant de-

crease on world energy consumption.  

 In the late 1970’s and early 1980’s the energy consumption per housing unit in the 

U.S. significantly declined (Energy Information Administration 1999).  This was in response 

to rising energy costs associated with the OPEC oil crisis of the early 1970’s.  In more recent 

years this trend has leveled off.  Energy use per square foot has continued to decline, but 

homes have gotten larger, so the energy use per housing unit has not decreased.  There is a 
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need to restore focus on reducing energy cost per house.  Green building is an excellent tool 

to do this.

Defining Green Building

 Green building is an all encompassing term for improving the totality of impacts on 

the environment caused by a building.   To many people green building can mean a rather 

radical concept, which includes vegetation beds built on roofs, alternative construction mate-

rials such as straw bale,  outdoor composting toilets,  and disconnection from the electrical 

grid.  To others green building focuses on simple cost effective measures that can be taken to 

construct homes that efficiently use water and energy and are comfortable for the occupants 

without adding significant additional cost, or dramatically altering building practices.  Con-

ceptually speaking, green building is a state of mind.  A green builder is someone with a 

commitment to improve the energy, water and material efficiency and reduce the environ-

mental impact of a building.   In practice, green building has become defined by green build-

ing certification programs.  Using a set of standard criteria, builders can follow these pro-

grams to make a home a green home.   

History of Green Building

 The modern green building movement has grown out of the environmental and sus-

tainability movements of the 1970’s.  The OPEC oil crisis of the early 1970’s brought energy 

efficiency to the forefront of American political and cultural discussions.  Significant reduc-

tions in energy use per housing unit were made following the OPEC oil crisis and continued 
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into the early 1980’s (Energy Information Administration, 1999).  The United Nations be-

came involved in the process and established The World Commission on Environment and 

Development(WCED), which began meeting in 1983.  By 1987 the WCED produced a report 

establishing a now ubiquitous definition of sustainable development as development that 

“meets the needs of the present without compromising the needs of future generations” 

(Bruntland et al. 1987).  

 Green building continued to grow as a concept and practice during the 1990’s.  The 

United States Green Building Council (USGBC) was incorporated in 1993 (Cassidy 2003).  

The USGBC is a non-profit organization supported by its over 9,000 membership organiza-

tions.  The USGBC has also established many local level chapters around the country.  The 

organization has become the nation’s largest and most influential green building organization. 

The USGBC created and administers the nationally recognized  Leadership in Energy and 

Environmental Design (LEED) standards for green building.  LEED is a certification pro-

gram for green buildings.  LEED’s initial focus was on commercial and institutional building 

and is only now developing standards for single family residential construction. 

National Level Green Building programs

 The LEED program has become the model format for other green building certifica-

tion programs.  To be certified as green under such a program format, a home must receive a 

minimum number of points.  Points are received for using building practices, materials, and 

products that are considered by the program to be more green than commonly used building 

practices, materials and products.  Organized into a set of guidelines, these points are sepa-
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rated into several categories such as energy efficiency and water conservation.  A home must 

meet minimum point levels in each category, and a minimum total number of points to be-

come certified.   Green building programs usually, but not always, have a tiered system.  A 

home will fall into one of three or four categories depending how many points it receives.  

For example, the LEED for homes program has a “Platinum” level as the highest tier, fol-

lowed by “Gold”, “Silver”, and “Certified “ respectively.  There is usually an inspection 

process associated with the program that is used to ensure points are received fairly and hon-

estly.  Again this varies from program to program, but generally speaking, some elements 

require third party inspection and some are self reported.  Many programs require a fee for 

participation that is used to pay for inspectors and administrative costs. 

 At the national level there are two major entities that administer green building pro-

grams.  The USGBC is one entity.  Their LEED program has been adapted to a variety of 

construction types.  There are two for new residential development.  The LEED for homes 

program, and LEED for neighborhoods program. Both programs are in the pilot stage of de-

velopment.  This means they are being test run with only a select group of participants prior 

to full implementation of the program.  

 The other major entity is the Green Building Initiative (GBI), based in Portland, Ore-

gon, formed by the National Association of Home Builders and industry groups.  The organi-

zation was formed as a response to the growth of green building, and aims to ensure that 

home builders have a say in what is considered green (Bowen 2005).  GBI encourages local 

home building associations to develop local green building programs, based on a set of green 

building guidelines developed by The National Association of Home Builders (NAHB).  The 
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organization has been criticized for catering to business interests by producing green stan-

dards that lack rigor.  The NAHB green building standards are less rigorous than the LEED 

standards.  However, GBI has made it clear that their purpose differs from USGBC.  Rather 

than focusing on the 25% of the market that is the most innovative, as USGBC does, GBI 

aims to create a green building program that is less expensive, more user friendly and there-

fore more accessible to the mainstream market than LEED (Greer 2006).  If that is in fact the 

case then the two organizations may be able to play complementary roles in the green build-

ing marketplace.    

 Both USGBC and GBI are non-profit organizations.  The federal government is in-

volved in green building as well through certification, technical assistance and limited incen-

tives.  The Energy Star for New Homes program supported by the Environmental Protection 

Agency and U.S. Department of Energy is a well know energy efficiency certification pro-

gram.   The Department of Energy has also created the Building America program.  Building 

America provides research and development assistance to production home builders to pro-

duce more environmentally friendly homes.  The Department of Housing and Urban Devel-

opment provides FHA energy efficient mortgages which allows home buyers to include the 

cost of energy efficient improvements into the mortgage when purchasing or refinancing a 

home.  There is a federal income tax credit for use of solar products on homes.  The Enter-

prise Foundation, a federally supported private non-profit housing organization, provides 

small grants to housing developers that build green affordable housing.    
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Local Level Green Building Programs

 In addition to national level support for residential green building, many local and 

state governments have been active in establishing green building incentive programs and 

improving residential energy efficiency building standards.  

 The first local level green building program was the Austin, Texas Green Building 

Program, a certification program which started in 1991 (NAHB Research Center Inc. 2002).  

Since that time a number of local level green building programs have been established 

around the country.  There is no complete census on the total number of green building pro-

grams across the country.  A 2002 survey by the NAHB examined 26 established residential 

green building programs (NAHB Research Center Inc. 2002), although the total number of 

programs in existence at the time was probably higher.  In 2007, the NAHB estimates that 

there are 50 or more residential green building programs.   These programs are administered 

by home building associations, governmental organizations or utility companies.  The or-

ganizations may work independently or in unison.   

Green Building in Practice

 In practice, green building has been defined by national and local green building pro-

grams through green building certification guidelines.  Guidelines form the criteria by which 

a project is judged to be green or not, and thereby receive the benefits of participating in the 

program.  These guidelines can differ by region, because of varying climatic conditions, and 

also by the values of the organizations producing the guidelines.  There are some common 

threads in the guidelines that are useful for forming a list of categories of elements of resi-
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dential construction.  These categories are useful for identifying the elements of a home that 

can be considered green.

 An examination of the LEED pilot program for Homes, Enterprise Institute Green 

Community Guidelines, NAHB Green Guidelines, California Build it Green Home Guide-

lines, and the City of Scottsdale Green Building Guidelines identifies some commonly in-

cluded elements:

1. Site selection, location and design: 

 This category examines where a home is situated on a site, and where that site is situ-

ated relative to existing development and infrastructure.  Also under consideration is the im-

pact the new home will have on local ecology and animal habitat.  Sites should be adjacent to 

existing development, and within walking distance of transit.  Homes should not be placed on 

environmentally or culturally sensitive areas.  Existing vegetation should be conserved, ero-

sion control measures should be used, and soil and habitat disturbance minimized.

2. Water use reduction and conservation: 

 This category is used to measure how efficiently a home uses available water re-

sources.  This includes potable water delivered from the municipal water supplier as well as 

on site rainwater and grey water collection.  Commonly used techniques for water conserva-

tion include; a plumbing system designed to reduce water use; and landscape the uses native 

species and directs rainwater runoff into plant beds rather than offsite.  
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3. Energy efficiency:  

 Energy efficiency examines how much total energy a home uses and the sources of 

energy (renewable sources versus nonrenewable sources).  The building envelope, which in-

cludes walls, windows, roofing and foundation, should be designed and constructed to reduce 

energy use.  Examples include insulation type and installation method, building materials, 

and reflectance of external surfaces.  Additional measures include properly sealed HVAC sys-

tems, use of renewable energy sources such as solar electricity, building orientation and shad-

ing, and installation of efficient appliances. 

4. Waste reduction and use of recycled materials: 

 This category looks at how much material is used to build a home, what type of mate-

rial is used, and how much waste is created during the construction of the home.  Efficient 

framing, reduction of construction waste, and use of recycled materials in all aspects of con-

struction are also part of this criteria.

5. Indoor air quality: 

 This category looks at steps taken to reduce the indoor air pollutants and particulate 

matter in a home.  That means reducing the amount of outside air pollutants and particulate 

matter that enter the home environment, limiting the sources of indoor air pollutants and par-

ticulate matter inside a home, and taking measures to thoroughly filter and clean the air that 

passes through air handling systems.  Exhaust fans, and carbon monoxide detectors, properly 
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sealed ducts, and use of paints, finishes and adhesives that contain little or no toxic chemicals 

are ways to address these issues. 

6. Homeowner education:  

 Green building certification systems also measure the extent of information provided 

to homeowners about how to properly care for and manage their home.  An owner’s manual 

about how to operate green systems and conserve energy and water, is one means to help 

owners in this respect. 

Definition of Production Home Builders, and Role in Residential Construction

 Production home builders construct homes on land that they own utilizing stock or 

model floor plans.  Production building is the dominant vehicle in this country for construc-

tion of single family homes.  Usually production homes are constructed in large subdivisions; 

and, customers may be able to select from a list of floor plans and available features, but only 

 from preexisting home designs.  

 This report focuses on production builders that operate in 2 or more states and build 

500 or more homes per year.  These builders have a corporate office and separate division 

offices located in the markets within which they build.  Divisional offices are often given 

relative autonomy over construction practices in their local area, with corporate offices offer-

ing guiding principles and financial support.       

 The homebuilding industry is becoming increasingly dominated by a small number of 

companies.  The “Builder 100” is a list of the largest home builders in the country based on 
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market share.  In 2005 the “Builder 100” represented 36.57% of the total market.  The top 10 

builders on the list (all production home builders) represent 21% of the market (Mariani 

2006). 

Innovation 

 In an attempt to understand the concept of green building, it is instructive to concep-

tualize green building as a mechanism of the diffusion of innovation.  “Diffusion of Innova-

tion Theory” has been well developed over the last 50 years or more.  This report does not 

attempt to fit the growth of green building into a theory-based model of innovation, but a 

brief discussion of the theoretical framework is useful in understanding how innovations 

spread through the marketplace, and the current status of green building by production home 

builders. 

 The classic model developed by the sociologist Everett Rogers depicts diffusion of 

the use of an innovative product or process that provides a competitive advantage to the user 

as a normally distributed curve (Robertson 1967).  The curve separates companies by traits 

that make companies more or less likely to adopt innovations.  The curve projects that “inno-

vators” will be the first to adopt new innovations.  The next group of risk takers are charac-

terized as “early adopters”.   The innovation then moves through the bulk of the market and 

is adopted by “early majority” and ‘late majority” businesses.  “Laggards” will be the last 

group to adopt an innovative technology or may never adopt an innovation.  Figure 1 shows 

the distribution of trait types in the marketplace.  
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Figure 1: Normal distribution of diffusion of innovation

Source: Koebel et al.  2004

 The essential point of innovation theory is that as an innovative product or practice 

enters the market place individuals and companies that have a venturesome and enterprising 

attitude will be the first to adopt a new innovation.  Assuming the innovation provides a 

competitive advantage, it will continue to diffuse through the marketplace over time.  Even-

tually the vast majority, or all companies will use the innovation.   

 Variations of this basic model have applied to different types of innovations and dif-

ferent industry types, with each industry or product having a slightly different rate of diffu-

sion.   There is evidence that in the commercial construction industry, green building has 

been growing at a rate depicted in innovation theory.   The number of LEED registrations for 

new commercial construction from 2000 to 2004 has been growing at a rate that mimics the 

early stages of Roger’s diffusion of innovation curve (Yudelson 2005). 
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 Likewise evidence from the Scottsdale Green Building program shows that single 

family residential construction participated in small numbers early on, but soon the number 

of new homes participating in the program exploded (Figure 2).  During this explosion the 

composition of participating builders changed from being exclusively custom builders to be-

ing both custom and production builders (Floyd 2007).  This shows that in the Scottsdale 

case, adoption of green building practices was slow at first, then soon accelerated in a man-

ner similar to that predicted by Diffusion of  Innovation Theory.  It also shows that produc-

tion builders displaying began to adopt green building practices after custom home builders.   
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Figure 2: Growth of Scottsdale green building program

Source: City of Scottsdale
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Innovation in the Residential Construction Industry

 The construction industry invests a low level of resources into research and develop-

ment.  As a whole the construction industry invests 0.6% of sales back into research.  This 

figure is significantly less than the average for  U.S. industries, and construction industries 

overseas (Baum 2007).  This has often led to the characterization of the industry as a laggard 

and not accepting of innovation.  However, this characterization is not wholly justified, as 

much of the innovation in the home building industry comes from material and product 

manufacturers.  When the rate of adoption of innovative products is examined, the industry 

appears to operate similar to other industries.  Looking specifically at the rate of adoption of 

new innovative products by residential construction companies found that the process and 

speed of adoption was similarly to other industries (Koebel et al.  2004).  The residential con-

struction industry invests little in research and development, but is similar to other industries 

when adopting new products.       

 Among residential builders, multifamily and modular builders are generally the most 

innovative, followed by custom home builders and finally production home builders.   Pro-

duction builders are more prone than other builders to see barriers to innovation due to build-

ing codes, risk of call backs, and that their own workers are resistant to change (Koebel et. al. 

 2004).   Among production builders, large firms with a decentralized organization are the 

most likely to adopt new innovations (Koebel et al. 2006).   
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Role of Planners

 Planners have a role to play in supporting the diffusion of innovation.  The methods 

used by planners fall into four basic categories: (1) public-private partnerships, (2) regula-

tion, (3) incentive programs, and (4) technical or research assistance.  

 Public-private partnerships started being used in the late 1970’s and have since be-

come a common method used by the public sector to help meet community needs and goals 

(Miles and Berens and Weiss 2000).  Public-private partnerships are defined as public in-

volvement in a private development as an equity investor or debt investor.  They can be 

formed for any number of purposes.  In terms of innovation, a government entity may partner 

with a private developer to demonstrate the feasibility of a project, or tightly control what is 

built on a particular parcel (Pivo 2007).  

 Government’s role in environmental regulation is founded in the concept of market 

failure (Levy 1995).  There are negative environment impacts of business action that are ex-

ternal to the operation of the business.  These impacts have a consequence for the society as a 

whole, but those impacts are not paid for by the business.  This is a market failure, and gov-

ernment’s role is to correct market failure through use of regulatory powers.  Regulation is 

generally assumed to be more likely to discourage innovation rather than encourage innova-

tion.  There is evidence, however, that a properly structured regulation can serve to encour-

age innovation.  An example of this is the Massachusetts Toxics Use Reduction Act (TURA).  

TURA was enacted in 1989, and is aimed at industrial production companies.  Rather than 

focusing on inspection and fines, TURA requires companies to monitor there toxic use.  

Companies must form toxic use reduction plans and evaluate the financial and environmental 
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impact of those plans.  While TURA did not meet the toxic use reduction goals set out at its 

inception, it has shown that requiring companies to develop environmental impact reduction 

plans can have significant environmental benefits and foster innovative action (O’Rourke and 

Lee 2004).  

 Government incentive programs are often used to encourage innovation.  Incentives 

are usually a combination of benefits derived from the taxing and regulatory powers used by 

planners.  A company will receive reduced taxes or reduced regulatory requirements if they 

use or produce an innovation.  

 Another method used to encourage innovation is to provide technical support or assis-

tance for research and development, although the record for the building industry is not en-

couraging. The federal government provides funding support for research and development 

to many industries.  From 2002 to 2004 green building research accounted for only 0.2% of 

all federally funded research.  By contrast transportation represented 1.54% and national de-

fense represented 57.24% (Baum 2007).

Costs of Green Building

 Green building and energy efficient design have the reputation of adding significant 

up front costs to a home.  While this is true with up-front costs, if you look at the total cost of 

a building over the course of its life cycle, green buildings usually costs less than conven-

tional  buildings  (Kats 2003). The green building movement promotes the focus on life cycle 

costs of a home rather than the initial production cost. 
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 Judging the cost of green is a difficult task, as there are such a vast number of vari-

ables that contribute to the cost of a building.  In comparing square footage costs of buildings 

that seek LEED certification versus comparable buildings that do not, there is no statistically 

significant variation in price (Matthiessen and Morris 2004).  The authors concluded that 

there is such wide variation in building costs, that an analysis of average square footage costs 

is not a useful means to judge the cost of LEED certification. 

  A study that used data gathered from contacting architects and representatives who 

worked projects in California that sought LEED certification showed that there was a cost 

premium for pursuing LEED certification.  That cost was on average 1.84% higher than 

comparable commercial scale buildings.  This is a small amount and probably less than most 

builders would expect.  LEED certified buildings use on average 36% less energy than con-

ventional buildings.  If the energy savings over time are included in the calculation of cost, 

these buildings are in fact less costly than non green buildings (Kats et al. 2003).

 Since the additional cost for going green is very small for commercial buildings it is 

reasonable to assume that with prudent application, a residential building could incorporate 

green techniques at little or no additional cost as well.  This is in fact the case.  Pulte Homes, 

a major production builder, worked with Building America to develop a more energy effi-

cient home.  An improved home design was created and used in the Copper Moon develop-

ment in Tucson, AZ.  The home design focused on improving the heating, ventilation and air 

conditioning system.  The resulting system uses as little as 50% of the energy as compared to 

building code requirements.  The additional construction cost per home was $100 (Baechler 

2005).
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 Calculating the cost of a building over its life time is useful for commercial construc-

tion where the builder often retains ownership of the building.  For production residential 

construction, the builder is looking to sell the building immediately, so the short term costs 

are much more important from a financial standpoint.   Research indicates that the initial cost 

of a home has more impact on buyers than does the life cycle cost (Koebel et al, 2004).  This 

is a barrier that needs to be overcome to encourage green building in production home con-

struction.

Summary

   The significant rates of energy usage by the residential sector results in significant 

national and global environmental impacts.  Green building can be seen as an innovation that 

will reduce residential energy use as well as produce other environmental benefits.  A reduc-

tion in negative environmental impacts of the industry as a whole is a justifiable public good.

 The production building industry builds a large number of single family homes in this 

country.  Encouraging production home builders to become more green can significantly re-

duce the environmental impact of the residential sector.  Understanding the extent to which 

innovative production home builders are currently using green building practices and tech-

niques, and what advantages there are to building green can help planners develop strategies 

to facilitate the adoption of green building by all production builders. 
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CHAPTER 2: METHODOLOGY AND SUBJECTS BACKGROUND

Methodology

 Five production building firms that are building, planning to build, or have built 

homes that incorporate green building practices were interviewed.  Firms were selected if 

they had:

 1. been featured in a major newspaper for using green construction; or

2. won an award or awards such as the Energy Value Housing Award from the Na-

tional Association of Home Builders, for being green or containing green elements; or

 3. participated in state or local green building programs.

 Interviewees were selected that were employees of the firm at the division level 

where the green project was undertaken1.  The person being interviewed had to have direct 

knowledge and experience in working on a green project undertaken by the firm.  Interview-

ees were self selected by the company in that the person being interviewed was not identified 

before contacting the production building company.  The interviewer asked for a person that 

had worked with a green project or was knowledgeable about green practices within the 

company.  Persons interviewed ranged from design managers to project managers to directors 

of construction.    

 The interview format was a qualitative interview.  The qualitative interview uses open 

ended questions and no set schedule of questions.  The interviewer uses a list of topics to be 

18
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covered, and aims to cover those topics in no set order.  Circumstances in which a  qualitative 

interview is appropriate instead of a quantitative interview include:

1.  a study focusing on the meaning of a particular phenomenon to the participants; 

or 

2.  an account of individual historical accounts are required of how a particular phe-

nomenon developed (Cassell and Symon 1994).  

 An investigation into which green practices are most used within the industry, or 

which products and techniques consumers most purchase would require a structured quantita-

tive interview.  This report attempts to gauge the perceptions and motivations of builders that 

have worked with green techniques and practices and how those techniques came to be used 

within the company.  A qualitative interview is appropriate in this context.

   The purpose of this investigation was to assess the degree to which production 

builders are innovative with respect to green building; understand why these builders are 

adopting these new practices; and, what their experiences have been trying to use them.  The 

goals were to learn:

 1. What production builders are doing that is considered green.

 2. What were the motivating factors for building green.

 3. What are potential advantages of producing green homes.

 4. What role did sub-contractors and product vendors play in green building.

5. What is the role of local government in promoting or discouraging the adoption of 

green building practices.
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Subject Background

 The five interviewed builders were Lennar Homes, Pardee Homes, Pulte Homes, D.R. 

Horton and Shea Homes.

Lennar Homes, Sacramento division:

 Lennar Homes was founded in 1954, and its corporate headquarters are located in 

Miami, Florida.  Lennar Homes operates in 18 states and ranks third on the 2005 “Builder 

100.”  Lennar Homes entered the Sacramento market in 1996 with the acquisition of Renais-

sance Homes (PR newswire, January 28, 1998).  By 1998, the company had established itself 

as the largest home builder in the Sacramento area through merger and acquisition of other 

local builders.

 In 2006, Lennar Homes unveiled plans to build approximately 650 homes with solar 

photovoltaic power systems in Roseville, California (Rocklin and Roseville Today, May 8, 

2006).  Roseville is a quickly growing suburb of Sacramento with a population of about 

100,000, and a small minority population (City of Roseville 2007).  Construction began in 

early 2006 and the first move in was on January 1, 2007.  Lennar Homes plans to expand the 

photovoltaic (PV) systems to homes in 6 jurisdictions in the Sacramento area, totaling around 

1,900 homes by 2010.  These plans were confirmed shortly after the interview when Lennar 

Homes issued a press release detailing its plans to build 1,254 more home in the greater Sac-

ramento area (Wasserman March 17, 2007).
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 The person interviewed at the Sacramento division of Lennar Homes was Carl 

Carippo, Director of Construction.  The interview was conducted by telephone on March, 3rd 

2007.

Pardee Homes, San Diego division:

 Pardee Homes was founded in 1921, and operates in  Nevada and California.  The 

builder was named the second largest in Southern California in 1999 by the Los Angeles 

Times (Business Wire, March 16, 2000).  Pardee Homes is not as large a company as the 

other builders interviewed in this report, but is a major builder operating in two very large 

markets.  Pardee Homes was purchased by the Weyerhaeuser Real Estate Company 

(WRECO) in 1969, and is the largest wholly owned subsidiary of WRECO.  Weyerhaueser is 

an international forest products company in the Fortune 200.  In 2004, the company produced 

and sold 2,635 homes (Cruz , June 2005).

 Pardee Homes was awarded the 2006 Green Building Project of the Year for single 

family detached homes at the NAHB National Green Building Conference.  The project re-

ceiving the award was the Santa Rose Community in the Pacific Highlands Ranch develop-

ment in the City of San Diego.  

 Karen Van Winkle, an architectural manager for the San Diego division of Pardee 

Homes, was interviewed by telephone on March, 14th 2007 for this report.
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Pulte Homes, Tucson Division:

 Pulte Homes builds homes in 26 States and the District of Columbia, and ranked 2nd 

on the 2005 “Builder 100”.  Pulte Homes was founded in 1950.  The corporate headquarters 

are in Bloomfield Hills, Michigan.  In 2003, Pulte Homes was the fourth largest builder in 

the Tucson area based on number of closings, with 543 (Strobeck 2003).  

 In 2001 Pulte Homes Tucson was recognized with the Energy Value Housing Award, 

Gold Level, and Builder of the Year Award.  The Energy Value Award is given by the NAHB 

for builders that voluntarily incorporate energy efficiency into their homes.   The award was 

given for a home design developed through the U.S. Department of Energy’s Building Amer-

ica Program. 

 In January of 2004, Pulte Homes purchased 480 undeveloped acres in the Civano de-

velopment on Tucson’s southeast side from Fannie Mae for $8.57 million (Pallack January 6, 

2004).  The new development, Sierra Morado, began construction of the first phase in early 

2007.  Terms of the agreement required Pulte Homes to follow the environmentally friendly 

building practices established by Civano.  

 Two separate interviews were conducted with employees of the Tucson division of 

Pulte Homes.  The first was a face to face interview with Sarah Biesterfeld, a purchasing 

manager, on March 15, 2007.  Sarah had worked at the Tucson division for 5 months and for 

Pulte Homes for 3 years at the time of the interview.  A second interview was conducted face-

to-face with Richard Michaels, a Project Manager in the Sierra Morado development on 

March, 30th 2007.
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D.R. Horton, Albuquerque division:

 D.R Horton ranked first on the 2005 “Builder 100” listings.  The firm closed 51,383 

homes nation wide that year.  The company was founded in 1978 in Fort Worth, Texas.  Rela-

tively young compared to the other companies in this report, D.R. Horton’s business strategy 

has been to diversify its geographic operations and focus on first and second time home buy-

ers.  D.R. Horton is America’s largest home builder.  It now operates in 29 States (Bartiromo 

November 16, 2005).  D.R. Horton expanded operations into the Albuquerque market in May 

of 1996 (PR Newswire Association May 29, 1996).  

 Build Green New Mexico is a home builder association driven green building pro-

gram for central New Mexico.  D.R. Horton is on the list of program members.  While they 

have not yet built a green home, they are in the process of designing a product line that meets 

the Build Green guidelines.  Construction is scheduled to begin in January of 2008.

 An interview was conducted by telephone on April, 12th 2007 with Danny Laugen, a 

product development manager for the D.R. Horton Albuquerque division.  

Shea Homes, Metro Denver division:

 Shea Homes started as a plumbing company in 1881.  The company grew over time, 

and entered the residential market in the 1960’s.  The Walnut, California, based company 

ranks 15th on the 2005 Builder 100 listings.

 Shea Homes is a participant in the Built Green Colorado program, a home builder as-

sociation driven green building program that serves the metropolitan Denver area.  Built 

Green Colorado was launched in 1995 and is now the largest green building program in the 
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country.  Shea Homes builds 100% of their homes to Built Green Standards (having partici-

pated in the program since the end of 2004).

 Michael Rosenthal, a senior quality superintendent, was interviewed by phone on  

April 26th, 2007. 

Summary:

 The production builders interviewed in this report are among the largest builders in 

the United States.  With the exception of Pardee Homes, they all operate on the national 

scale, and rank in the top 15 of the “Builder 100”.  The local divisions of these builders have 

gained local or national recognition for building green homes or including green elements in 

homes.  Two of the builders received awards from the National Association of home Builders 

for constructing green homes.  Two builders are participating in local green building certifi-

cation programs.  One builder received attention in local and national press for including 

green elements in their homes.  This group of production builders will provide useful exam-

ples of large scale builders that have become involved in green building.  
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CHAPTER 3: REPORT OF FINDINGS

 Interview responses were broken down into five subject areas.  This chapter includes 

a comparison and analysis of the responses.  Tables of responses are included where the data 

allow for a tabular organization.  In some cases, such as a comparison of how builders came 

to use green building practices, the data cannot be organized in a table and therefore no table 

is included.  A builder by builder synopsis of interview reposes by subject area is included as 

Appendix 1.  

What production builders are doing that is considered green

 Production builders were asked what green building practices and products that are 

considered are included in their homes.  Green building practices and products are classified 

by category.  A comparison of category utilization by builder is shown in Table 1.  For a list 

of specific green building practices and products  see Appendix 1.  
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Table 1: Green Practices By Home Builder by Category

Lennar 
Homes

Pardee 
Homes

Pulte 
Homes

D.R.    
Horton

Shea 
Homes

Site Protection, Location and De-
sign X X X*

Water Conservation X X X X*

Energy Efficiency X X X X* X
Waste Reduction and Use of Re-
cycled and Sustainable Materials X X X* X

Indoor Air Quality X X X* X

Homeowner Eduction X X*

* The Central New Mexico Green Build Guideline Checklist has requirements for all these 

categories.  D.R. Horton is yet to decide how it will meet the requirements of the program.  

 Energy efficiency is the only category of green building practices used by all the 

home builders.  Homeowner eduction was the least utilized category.  Site protection, loca-

tion and design was the second least used category.  The other categories were all utilized by 

some combination of four of the five production home builders.   The distribution of category 

utilization is similar to the manner in which points are distributed in a variety of green build-

ing certification  program guidelines.   Green building is often focused on energy efficiency, 

and this is reflected in the results of interviews with production home builders.
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 Within each category, there are a variety of techniques and practices that can be used 

to make a home green.   The tendency of these builders is to find ways to make homes more 

green without making dramatic changes to the overall design or construction of production 

homes.  These companies are not developing new building technologies in the homes they 

build, nor are they using technologies that may be seen as “unproven”.  With a few excep-

tions, they are taking small steps into the green building market.   A useful comparison would 

be to building a fuel efficient car.  The engine and body are still essentially the same, the car 

just gets a few more miles to the gallon.

 A discussion of how energy efficiency was most often achieved may help to illustrate 

this point.  Within the category of energy efficiency the focus is on the building envelope. 

The building envelope is the insulation and the structural exterior components of a house.  

There are any number of ways to improve the efficiency of the building envelope.  Using al-

ternative building materials such as RASTRA block or SIPS panels would be one option.  

Adding radiant barriers to the exterior of buildings is another option.  A third option is to im-

prove the quality and installation of more commonly used building materials.     

 These builders used the third option.  They stuck with wood frame homes and used 

BATT insulation or blown insulation.  To improve the efficiency of the insulation builders 

covered more parts of the home than conventional construction.  These parts include attic 

walls and ceilings and building corners and headers.   Efficient windows were also com-

monly used by builders to improve the insular properties of the building envelope. Builders 

did not use alternative construction materials, such as RASTA block or SIPS panels to im-

prove the insular properties of homes.  Nor did they use building orientation, which requires 

27



a fundamental change to how homes are laid out in a subdivision.  Significant improvements 

to the insular quality of a home can be made using simple changes, and they can be done at 

reasonable cost.  More dramatic improvements in energy efficiency can be made using more 

dramatic changes.    

 There were some cases where the production builders interviewed were using green 

building practices that are on the leading edge of residential green building.  These cases 

were: Lennar Homes’ inclusion of solar photovoltaic panels as standard features on all homes 

in Roseville, California; and,  Pulte Homes’ use of solar water heaters in new homes in the 

Civano development.   These leading edge practices were the exception, not the rule, and oc-

curred in unique situations. 

 Lennar Homes is not the first production builder to use solar energy systems in Cali-

fornia.  Both Pardee Homes, and the Southern California division of Shea Homes are exam-

ples of production builders that have both used solar systems in homes prior to Lennar 

Homes.  Lennar Homes is different because the solar systems are a standard feature and no 

other builders have included solar on such a large number of homes.  Average homes prices 

in California are some of the highest in the country (Downey 2005).  The additional cost of 

paying for solar panels to the buyer is a smaller percentage of the cost of the home, and 

therefore less significant than in other markets.  So within the California context, Lennar 

Homes’ decision may make more economic sense than in the national context.  

 Pulte Homes included solar water heaters as part of the agreement made to build in 

the Civano development in Tucson.  Civano is nationally recognized as an innovative green 

development.  It was developed on land owned by the City of Tucson and the State of Ari-
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zona.  Prior to sale of the land, the City developed energy standards to which the builders had 

to adhere.  These are extenuating circumstances that help to explain why leading edge green 

building techniques were used in these situations by production home builders.  

 As with energy efficiency, water efficiency is generally achieved by production build-

ers through improving existing systems rather than developing new ones.  Efficient clothes 

washers and dryers, low flow water fixtures and toilets, and timed irrigation systems were the 

most common means to conserve water.  None of the builders used grey water systems, and 

only one used rain water harvesting.  Again Pulte Homes and Lennar Homes proved the ex-

ceptions.  Pulte used xeriscaped landscaping to retain rainwater on site for irrigation.  This 

strategy was required in the Civano agreement.  Lennar Homes included a recirculated water 

system to create on demand hot water as required by local code.  Builders entered into the 

developments knowing these requirements, and believed there was a market.  However, those 

strategies met local requirements and did not reflect voluntary innovations by the companies.   

 Energy efficiency and indoor air quality tend to go hand in hand, because energy effi-

ciency practices often improve indoor air quality.  These include such strategies as ensuring 

that ducts are tightly sealed and that air circulates well throughout the home.  Another impor-

tant element of indoor air quality is reducing the sources of indoor air pollutants.  This means 

using paints, sealers and varnishes that have low levels of polluting chemicals and com-

pounds.  All but one builder took measures to improve indoor air quality.  Lennar Homes was 

the only builder not to improve indoor air quality.  Lennar Home’s focus is on energy effi-

ciency.  They were the most innovative in the category of energy efficiency, but did not ven-

ture into the other aspects of green building.          
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 When site protection, location, and design is used, it seems to be a bit of an after-

thought.  To properly address site protection, location, and design issues it is important to de-

velop strategies early in the design process.  Most of the focus was on the home itself, not on 

the land under or around the home.  Thinking about green practices earlier in the master 

planning process could help to address this.  

 D.R. Horton indicated that participating in the Green Build New Mexico program  

has caused them to think carefully about green practices early in the design process.  Extend-

ing that forethought to the master planning and site design phase would help protect the land 

around homes.  

 The evidence from Pardee Homes shows that a similar process could help in the mas-

ter planning design phase.  The jurisdictional planning process, that started during the rezon-

ing phase of development, lead to a wet land conservation project.  However, the green focus 

did not remain constant throughout the entire process.  Solar collectors can be added as an 

optional upgrade, but a home needs to be properly oriented to the sun for the collectors to be 

effective.  The home sites were not laid out in this manner.  Homes properly oriented for so-

lar collectors were identified retroactively, after all the sites were laid out.  Having a green 

focus throughout the development process is important for production homes to be compre-

hensively green.  

 When discussing green building among production home builders there is always an 

element of skepticism.  The question is, are these homes truly green?  The short answer is 

yes.  These builders are receiving national press coverage, participating in local green build-

ing programs and green developments, and receiving national awards.  If you ask, however, 
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are these homes as green as they could be?  The answer is no.  Two of the builders have 

dropped out of green building programs because they are unwilling to meet more stringent 

standards.  

 Certain elements that are considered green are things that should be standard building 

practices.  For example, protecting against pests and frost are things that can gain points in 

green building programs, but are practices that builders should be doing anyway.  So while 

many elements are very progressive, such as the use of solar and xeriscape landscaping, 

many other elements are just correcting deficiencies.  This really highlights the need for more 

stringent building energy codes and standards.  This could be accomplished at the state level 

by adopting IECC standards in all states.  It could also be accomplished at the federal level 

through the formation of a national housing policy.  The role of green building programs 

should not be to give credit to builders who install insulation carefully, use efficient appli-

ances and fixtures, and protect against frost and pests.  Those things should be standard 

building practice.  The role of green building programs should be to encourage innovation in 

environmental protection.   

 An interesting trend among production home builders is the role of branding.  Par-

dee’s Livingsmart program, or Lennar’s Solarplus program are examples of brand stamps that 

builders have put on their environmentally friendly upgrade packages.  This is actually a 

strategy promoted by Masco’s Environments for Living (EFL) program.  Masco is one of the 

United State’s largest producer of home construction products, and provider of installation 

services.  Masco offers home builders the opportunity to adapt the EFL process into a brand 

that the company can use to help market the home product.  
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 The concern here is that production building companies are taking minimal steps to 

become more environmentally friendly, then spinning what they have done through a market-

ing program.  A method that can be used to avoid this is the creation of an environment sensi-

tivity ranking system.  Government or non-profit organizations could create a ranking system 

that provides an independent evaluation of all local builders to give consumers more com-

plete information when they are buying a home.  

How the company came to use green building practices

 The paths by which production builders came to use green building practices provide 

an interesting narrative.  The decision to use green products or practices were made at the 

division level in all cases.  Two of the five builders were clearly pursuing other goals, such as 

customer satisfaction, which eventually lead to green building.  In most cases a coming to-

gether of many factors lead to the adoption of green building by the production builder.   

Only one builder, Pardee Homes cited a company wide commitment to environmental issues.  

  Pulte Homes and Shea Homes both came into the process in pursuit of other goals.  

In both cases the companies were looking at ways to improve their homes and become more 

competitive.  Shea Homes was looking at cost effective measures to get ahead of their com-

petitors.  Pulte Homes was trying to first increase the level of customer satisfaction by in-

creasing the quality of their homes.  Secondly, Pulte Homes entered into an agreement on an 

existing green development because of the highly desirable location of the land.  So both 

companies were trying to improve their product, and found that green building was a part of 

that.   

32



   There are a combination of other factors that have been the motivation for production 

builders to move into the green building market.  The desire to be more environmentally sen-

sitive plays a role, but it is secondary role.  The primary motivations were branding opportu-

nities, market conditions, regulatory requirements, and the desire to improve the quality of 

homes.  In most cases these motivations worked together to encourage the move to green 

building.  For Lennar Homes, the availability of a green product, combined with the opportu-

nity to brand the company as green, lead to the move.   For D.R. Horton a combination of 

jurisdictional requirements and the formation of a green building program by the local home 

building association (HBA) facilitated the move to green building.  Pardee Homes cited en-

couragement from its parent company, a desire to brand themselves as green, and involve-

ment from the local planning authority as factors affecting their decision to build green.

 From a planning perspective there are important points to take away from this.  The 

clearest and most important point is that no single action will cause builders to become more 

green.  Rather a comprehensive approach is necessary.  In addition to local green require-

ments, educating home builders about the benefits of green building is important. Specifi-

cally, the relationship between high quality homes and green homes should be emphasized.  

A high quality home, one that is comfortable, efficiently heated and cooled, and durable is a 

green home.  Often, companies that want to produce homes of higher quality happen into 

green building practices as a by-product of that process.  This is an important selling point to 

attracting new builders into the green building process. 

 From these stories, we know that becoming green is an incremental process.  A 

builder can take small steps and gradually become green without having to make dramatic 
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changes to the way they build homes.  Taking a first step towards environmentally sensitive 

building techniques, makes the next step easier to take, and more likely that the builder con-

tinues forward.  The individual corporate introductions to green building follow.

What are the perceived advantages of green building

 In discussing the advantages to green building, the production builders identified a 

wide variety of advantages.  These responses varied from altruistic advantages, such as help-

ing the environment, to self interested business advantages.  Responses are organized in Ta-

ble 2, and discussed in the following section.  

Table 2: Advantages of Green Building for Production Builders

Type of Advantage
Lennar 
Homes

Pardee 
Homes

Pulte 
Homes

D.R. 
Horton

Shea 
Homes

C
o
m

p
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v
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A
d
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g
e

Differentiates Builder 
from other Builders X X

Fulfills Demands of Con-
sumer X X

Attracts New Customers X

O
th

e
r 

  
A

d
v
a
n

ta
g
e

Good for the Environment X X

Educates and Evolves the 
Consumer X

Development Incentives X
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 All the production builders interviewed identified some type of competitive advantage 

 as an advantage to green building.  The types of competitive advantage are: differentiates the 

builder from other builders, fulfills demands of consumers, or attracts new customers.  There 

is an economic driver to building green for production home builders.  Interestingly enough 

being able to charge a premium for green homes was not a cited advantage.  Some companies 

said that current market conditions make it too difficult to demand a higher asking price from 

the buyer.

 From a competitive stand point two companies said that building green differentiates 

themselves from other companies.  Product recognition is really an important advantage for 

building green.  In highly competitive home building markets like California, builders need a 

way to differentiate themselves from the competition.  With the increasing consolidation of 

the home building market, branding will take on an increasingly important role.   Since many  

green building programs are driven by home building associations and not the local govern-

ment, they do not have the ability to offer financial incentives such as express plan review, 

fee waivers, or tax credits.  Product recognition is the only incentive many programs have to 

offer. 

 While product recognition is an important advantage it is not the only advantage.  In 

some cases product recognition is not strong enough to encourage participation in green 

building programs.  Shea Homes decided to stop participating in the Built Green Colorado 

program in 2007 when Built Green Colorado established more stringent standards to qualify.  

Shea Homes felt the increased cost associated with meeting the new standards, plus the in-

crease in fees required to participate in the program were higher than the economic return 
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gained from having a Built Green Colorado label.  Shea Homes was instead developing an 

internally defined “best practices” program.  A similar event happened with Pardee Homes 

and the Energy Star program.  When Energy Star moved to more stringent standards in 2007, 

Pardee Homes made the decision to drop out of the program rather than build their new 

homes to the new Energy Star standards.  

 In one sense the stories of Pardee Homes and Shea Homes are positive.  The role of 

green building programs should be to push builders to continually look for ways to make 

homes more environmentally friendly.  This means that standards need to be updated on a 

regular basis.  On a larger level, the goal of green building advocates is to make greener 

homes.  In that sense, these stories are negative, because it means that these builders are not 

taking steps to make greener homes.  This really points to the need to have a comprehensive 

approach to green building.  Green building programs need to be coupled with local building 

code updates and customer education programs to move the industry all at once.  

 Two companies reported that customers are now starting to demand greener homes 

than in the past.  This shows that buyers recognize the importance of purchasing a green 

home and that a green home is something to be desired.  

 Development incentives were only cited by one company as an advantage to building 

green.  While incentives for green building exist in a variety of forms in the areas where 

these homebuilders operate, few incentives are strong enough to be seen as an advantage to 

green building.  

 There are several reasons cited for engaging in green building that are not directly 

related to home sales.  The reason cited that green building is good for the environment, was 
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given without prompting by two of the companies.  The question was asked with a focus on 

profit driven motives, i.e. “What advantages are there to including green elements in new 

homes? Does this increase market share by reaching out to a new customer or does this allow 

you to add a premium to new homes?”  So there a level of recognition by two of the five pro-

duction builders that reducing the energy use and water use of homes can be beneficial to the 

environment.   

 Additionally, an advantage cited by Pulte Homes is also very encouraging.  Pulte 

Homes indicated that they have the ability to to educate and influence the desires of the home 

buyer.  A common reaction from not only home builders, but any industry resisting change, is 

that they are simply supplying what the consumer wants, ignoring the effect that the industry 

and marketing has on the customer.

Role of sub-contractors and product vendors

 The production home builders interviewed did not indicate that contractors and sub-

contractors were unable or unwilling to build or supply green elements in the construction of 

new homes.  Since most of the steps taken by the builders in this report are incremental steps, 

it is no surprise that the sub-contractors have been able to fulfill the need.  This is also reas-

suring for builders in the future in that there should be no worry about having to perform an 

exhaustive search for a competent sub-contractor.  However, it also raises concerns about 

how much these builders are really trying to push the envelope in respect to green building. 

 There is evidence that the company size of product vendors, and the number of ven-

dors in a local area affects the likelihood that production builders will adopt green technolo-
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gies.  Further research into the relationship between product vendors and the adoption of in-

novative technologies by home builders could provide valuable information. 

 In the Lennar Homes case, an established solar company facilitated the adoption of 

solar-panels by the home builder.  Lennar Homes cited the length of the warranty as a reason 

for using the product.  Vendors that can reassure builders that their product is durable are 

more likely to be able to sell their product.  Another major issue is cost.  Production builders 

pay close attention to the cost of the products they purchase. Pulte Homes indicated that large 

vendors can leverage themselves in the market and offer production home builders more fa-

vorable rates than smaller vendors.  This can mean that smaller product vendors that offer 

innovative products may have trouble competing with larger vendors.  It may also mean that 

if a large vendor offers a green product, that product will be quickly adopted by production 

home builders. 

 Macro economic conditions also have a significant effect on home efficiency.  For 

example, vinyl windows are becoming more common, because the price of aluminum is ris-

ing and making the less efficient aluminum window frames more expensive.

 There is a reciprocal relationship between the growth of green building in construc-

tion and the growth of green building products and services.  The relationship between Len-

nar Homes and Powerlight is an excellent example of this.  Powerlight’s success with a 

smaller company made it more attractive to a larger company, who then adopted the practice 

and is expanding use of the product to other jurisdictions.  In Tucson, Pulte Homes has con-

tracted with the only local vendor of solar products, The Solar Store.  It will be interesting to 

see if the relationship spurs new competition in the local market.  Just as builders are learning 
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to use green products, vendors are learning to supply and install products efficiently and ef-

fectively.  

Role of state and local government

 When questioned about the role of state and local governments, builders were not al-

ways clear about what incentives were or were not available, and in some cases provided out 

of date information.  The role of local and state requirements for green building were more 

clearly identified.  Table 3 indicates the presence of state or local mandates and incentives 

that exist in the areas where the production builders operate.  This does not indicate whether 

incentives were utilized by the builder, or what effect mandates had on the builder.  The fol-

lowing section discusses specific cases of government involvement or lack there of with re-

spect to the green building practices of interviewed production builders.  

Table 3: Presence of State and Local Green Building Incentives and Mandates

Lennar 
Homes

Pardee 
Homes

Pulte 
Homes

D.R.     
Horton

Shea 
Homes

State Mandates X X
Local Mandates X X
State Incentives X
Local Incentives X X X
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 Interviews with production home builders showed that local and state incentive pro-

grams did not play a large role in the decisions to adopt green building practices.  With the 

exception of D.R. Horton, none of the production home builders saw local government incen-

tives as a motivation for building greener homes. Lennar Homes cited the availability of tax 

credits to buyers.  Pardee homes indicated that the available incentives were not strong 

enough to attract production home builders to the green building market.  Pulte Homes was 

supposed to be granted express plan review by the city, but indicated that the process was not 

working in practice.  Shea Homes was not aware of any incentive programs available to 

builders.  

 D.R. Horton provides an interesting example.  The company cited tax rebates and in-

centives as a factor motivating them to participate in the local green building program.  D.R. 

Horton is the only production builder interviewed that is operating in a state with a green 

building tax credit incentive program that is not only available to buyers, but to builders as 

well (although California is developing one).  The tax credit is substantial, up to $10,000 per 

home not to exceed $5,000,000 in a year.  The New Mexico Green Building program, as well 

as the tax credit program are both young.  It will be interesting to see if the State of New 

Mexico has more success with this type of incentive program than states without programs 

available to home builders.  

 No production builder identified local government regulations or inspectors has being 

an impediment to green building.  Regulations have the power to affect change.  They can 

also add time and expense to the home building process.  California has the strongest residen-

tial environmental standards of the states where the interviewed production home builders 

40



operate.  In practice certain elements that the California builders were required to include by 

regulation, were included as elements in voluntary green building certification programs in 

other states.   This shows that there is considerable variation from state to state in energy 

code requirements.  In an era where production home builders are becoming increasingly 

consolidated in national firms, a national level minimum residential energy efficiency stan-

dard is appropriate.  The International Code Council’s International Energy Conservation 

Code (IECC) has been developed for this purpose.  The IECC is routinely updated, and serve 

the purpose of providing up-datable minimum energy standards.   The U.S. Department of 

Energy requires that all States review the IECC year 2000 edition and consider adopting it.  If 

a state chooses not to do so then they must submit in writing why they have chosen this 

course of action.  Clearly a stop-gap solution, mandatory use of the IECC would be more ef-

fective.  

 Instituting regulations has additional effects besides forcing builders to abide by cer-

tain rules.  Negative effects can be to overly restrict the market, and unnecessarily restrict 

builders choices and drive up costs.  Positive effects include providing a bench mark to judge 

the energy, water and material efficiency of homes.  Builders can use these benchmarks to 

market themselves to buyers, and communities can use them to measure progress in reducing 

community wide energy use. California, having instituted a state wide energy efficiency 

standard, is seeing developers like Pardee use that standard as a benchmark to show how they 

are going over and above minimum standards.   This is also an example of a regulation that 

helps to encourage innovation.  California standards can be met by either a prescriptive or 
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performance based path.  The performance based path allows builders to use innovative or 

unconventional techniques to meet the standards.     
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CHAPTER 4: CONCLUSIONS AND RECOMMENDATIONS FOR PLANNERS

 Production home builders that utilize green building techniques and practices have 

been shown to have some common experiences and some that are not shared.  Generally 

speaking the interviewed production builders use green technologies and techniques that do 

not dramatically change the look, design or construction of a home.  They are not leading 

edge innovators, but instead fall into the categories of early adopters or early majority adopt-

ers (figure 3).  This means these production builders are not developing new innovations, but 

are moving quicker than most companies to adopt those innovations as they diffuse through 

the market.  

  

Figure 3: Location of interviewed production builders on  
                diffusion of innovation curve

 Participation in green building certification programs was mixed.  Production home 

builders seem to drift in and out.  Many builders opt to develop their own internal “best prac-

tices” packages for energy efficiency and other green building practices, rather than partici-
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pate in voluntary green building certification programs.  Lennar Homes and Pardee Homes 

already have such packages, and Shea Homes is looking to develop one.  The concern is that 

production builders are looking for a way to make the least number of changes to there build-

ing practices as possible, then market those changes as green.  

   There is an economic advantage to building green homes.  All the companies cited 

such an advantage.  In addition to being good for the public as a whole, building green is 

beneficial to the builder and the buyer.  Specifically, the builder has the ability to increase 

profits by building green homes.  This differs from something like affordable housing that 

provides a public benefit, and benefit to the buyer, but typically does not provide builders 

with the opportunity to increase profits (however constructing affordable housing can still be 

a profitable enterprise).  From a planning standpoint this means that there are a wider variety 

of effective tools that can be used to promote green building compared to something like af-

fordable housing.  An eduction campaign is an example of such a tool.  

 Past research indicates that residential construction as a whole invests fewer resources 

in research and development of new technologies than other industries.  Instead, residential 

builders relies on product manufacturers to development innovations.  This is reflected in 

data gathered in interviews about the role of vendors and sub-contractors, such as Shea 

Homes’ approach to identifying the capacity of sub-contractors to build green. 

 In all the interviews, the decision to utilize green products and practices was made at 

the division level.  This practice may provide benefits to the corporation such as increased 

flexibility, but limits the corporate level resources that could be dedicated to the development 

and transfer of new technologies.  This practice also limits the total number of innovations 
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made in product development, and does not foster innovation in building design or site pro-

tection.  This is reflected in the limited role of site protection among those interviewed, and 

the lack of attention to fundamental design elements such as building orientation.  Large pro-

duction builders have the opportunity and resources to develop more innovations in the in-

dustry using corporate level resources, and should do so.

 The green building movement is going to continue to spread around the country, and 

expand into all aspects of construction.  From a planning perspective keeping sight of where 

production builders fit into that movement can help to encourage the diffusion of green build-

ing practices.  Production builders do not fit into the category of innovators when it comes to 

green building.  These particular builders are more accurately described as early adopters or 

early majority adopters.  These builders are leading green builders among production build-

ers, but not among residential builders as a whole.  As such it follows that a great proportion 

of production builders fall into the more conservative categories of late adopters or laggards.  

From a market perspective, production builders build the bulk of new homes for middle in-

come Americans.  That trend will only continue, or get stronger in the future.  

 When talking about moving green building into production home building, one is 

really talking about moving green building into the mainstream.  The production builder’s 

role in green building will probably not be to develop new technologies or radical design 

schemes, although there is nothing preventing them from doing that.  More likely production 

builders will look for innovative ways to use new technologies and building practices devel-

oped and tested by others in a cost effective and universally applicable way.  
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Conceptual Model For Planner Supported Innovation

 Most builders do not jump head-first into green building.  Instead a variety of smaller 

steps can be combined to develop a suite of construction method improvements that can be 

considered green.  So when developing methods to encourage green building it is important 

to remember that it is a continuous process of change, and not necessarily one great leap for-

ward.

 Incentives should be used to pull the early adopting builders forward, and regulations 

should be used to push the laggard builders and late adopters forward.  Incentives should be 

made available for those builders that take risks and try to innovative.   For those builders 

that are resistant to change, regulations will follow on the back end to make sure those build-

ers continue to adopt innovations.  This can have the effect of increasing the number of inno-

vators and early adopters in the market and reducing the number of laggards.  This can also 

reduce the amount of time it takes for innovations to diffuse through the market. 

Incentives

 The government, at all levels, is the only organization in a position to provide incen-

tives that are particularly attractive to builders.  The increased value added by being certified 

by a non-governmental green building program does not at this time seem to have significant 

impact to attract a wide range of builders.  Incentive programs are difficult to design effec-

tively.  Programs need to be transparent and provide sufficient benefit to be utilized by the 

builder. 
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 In some areas government and home owner associations are beginning to join forces.  

As noted earlier,  participation in the Central New Mexico Home Builders Association’s 

Green Build New Mexico program qualifies builders for state tax credits.  The advantage to 

this type of program is that the HBA can handle the administrative work of the program, and 

the governmental entity can provide incentives with high value.  A potential concern would 

be that the guidelines set out by the HBA are too soft, giving builders the advantage of the 

incentives without having to take significant strides in green building. 

 Development incentives come in two major varieties, regulatory process incentives 

and tax incentives.  There are also a variety of other methods to provide incentives for green 

building.

Regulatory Process Incentives 

 Regulatory process incentives are usually expedited turn around times for the entitle-

ment review and permit application review process as well as reduction or waiver of devel-

opment fees.  These options are available to city and county governments.  The impact of 

these incentives will vary widely from community to community.  Many small towns review 

plans quickly and have low application and development fees.  The converse is often true for 

larger communities. 

 The entitlement process (rezoning and plating) is generally more time consuming to 

production builders than permitting process (grading and building permits).  Reducing the 

time of entitlement process may therefore offer a stronger incentive to production builders 

than reducing the time of the permitting process.  

47



 From a government perspective finding the resources to offer these incentives can be 

challenging.  Some jurisdictions, such as the City of Scottsdale,  Arizona, expedite plan re-

view by simply giving preference to projects that are green over projects that are not.  The 

City of Austin, Texas, uses Community Development Block Grant Program funds to staff a 

separate review department dedicated to review of plans for projects that are both green and 

include affordable housing.  

Tax Incentives 

 Tax incentives are tax credits, and exemptions made available to home buyers or 

home builders for purchasing green products or owning a green home.  Tax incentives are 

usually utilized by State governments and the Federal government rather than by cities and 

counties.   

 Personal income tax reductions exist in a variety of forms.  A well known personal 

income tax credit is made available by the federal government for individuals that purchase 

and install solar electric or solar water heaters for their homes.  A similar credit is offered by 

many states.  The intent is to reduce the cost of purchasing solar elements for a new or exist-

ing homes.  Personal income tax credits can also be applied to other green products or appli-

ances, and to a green certified home as well.   Property tax and sales tax incentives can also 

be utilized.  Minnesota exempts wind power and solar power products from sales tax.  Also, 

the value added to a property based on construction or installation of wind or solar power 

products is exempt from property taxes.  

48



 Tax incentives are most commonly made available to individual home owners rather 

than to home builders.  Production builders have the ability to use incentives for individuals 

as part of the marketing of homes and in some cases may walk buyers through the steps they 

need to take to receive those benefits.  Offering direct tax incentives such as reduced con-

struction sales tax to home builders could be a stronger incentive for production builders to 

build green homes.  

Other Incentives 

 There are a large variety of other incentive programs.  Utility companies often offer 

rebates to customers who take steps to make homes more energy and water efficient.  Juris-

dictions may offer low interest loans or grants for new and existing green homes.  Home 

buyers can now qualify for larger private mortgage loans for homes that are green because of 

reduced utility costs.     

Regulation

 Properly drafted regulations can not only establish useful minimum standards, but 

facilitate innovation by allowing companies flexibility in meeting standards.  The Interna-

tional Energy Conservation Code (IECC) and California Title 24 energy standards are both 

drafted in this manner.  They outline both prescriptive and performance based paths to meet 

standards.  The prescriptive path is a step by step approach.  The performance path sets a goal 

and allows builders a large degree of freedom in what specific steps they take to meet that 
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goal.  IECC  is a commonly accepted standard, and should be considered by all jurisdictions 

as the minimum energy efficiency standard.  

 IECC building energy standards only apply to the construction phase of residential 

development.  The earlier stages of development also provide opportunities to be green.  

Green site design and protection are not as commonly used as green elements in other cate-

gories.  Site design and protection happens earlier in the development process than construc-

tion.  Reinforcing green development processes early in the planning process can produce 

significant results.  For example, the planning process in San Diego was useful in establish-

ing open space.  Local jurisdictions should review subdivision standards, site design stan-

dards and growth management plans for green elements.  Model subdivision standards that 

are green could be developed at the national level by HUD.

Additional Tools for Planners and Green Building Advocates

Education

 Education about green building is important for both home buyers and for home 

builders.  A clear conclusion from the interview process is that demands of the customer are a 

major motivating force for production builders.  The more that home buyers are aware of the 

benefits of green homes the more that they will look for green features in the homes that they  

buy.  This includes education about the specifics of what makes a home green as well as the 

differences between different green building certification programs.  

   There are benefits from green homes for the environment.  There are also additional 

benefits that buyers and builders should be aware of.  Green homes are more durable, health-
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ier to the occupants, more comfortable to live in, have lower utility costs, and higher resale 

values than conventional homes.  This is important from a builder’s perspective because it 

means that building green is not just a service to the community but helps make them more 

marketable.  This is also important from the buyers perspective, as buying a green home is 

buying a high quality home.

 Home builders, green building certification programs, advocacy groups, and planners, 

have the opportunity to educate the consumer about higher quality home construction and the 

benefits of green building to the buyer and to the community as a whole.  Home construction 

is a complex process, and it is the home builders’ role as an expert on the subject to help the 

community as a whole, realize the short and long term benefits of green construction tech-

niques and practices.  This can be down through advertisements and editorials in local media 

outlets.  Another method is to distribute brochures and educational material to home buyers 

through home buyer advocacy groups, home shows, and at showings of new homes.   

Public Private Partnerships

 The Civano development that Pulte Homes is participating in is a public private part-

nership between the city and builders.  The requirements of Civano have caused Pulte Homes 

to include elements in new homes that are more innovative than what other production build-

ers interviewed are using.  Public private partnerships are an excellent tool for planners to use 

to encourage innovation, by showing the feasibility of a project, and providing models that 

can be emulated.  The City of Tucson is engaging in another partnership with the University 

of Arizona’s Drachman Institute to apply green building practices learned from the Civano 
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development to construction of model green affordable infill housing.  These models will be 

used in an effort to encourage the diffusion of innovation.

Technical and Research Assistance

 Building homes is a complex process.  It often takes several years to complete a pro-

ject from the initial idea to the final home sales.  Small changes at any stage of the process 

can potentially cause major delay and negative financial consequences.  Helping builders 

overcome these problems by providing support and advice for implementing existing green 

building practices is an important complementary role for planners.  The Building America 

Program developed by the Department of Energy is an excellent example of research assis-

tance.  The program is focused specifically on production home building.  Federal investment 

in green building is limited.  Expanding programs such as Building America, and developing 

additional programs at the local and state level, is a valuable step towards expanding green 

building practices among production builders.  

Ranking Builders

 Complete and accurate information is a fundamental necessity for competitive mar-

kets. With the complexity of home building and the increasing role of branding, it can be dif-

ficult for buyers to determine what is really being done to make a home green.  An independ-

ent evaluation of home builders that ranks their commitment to the environment would be a 

useful tool to provide accurate information to buyers and other builders.  
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Increased Role of the Federal Government

 The federal government has not taken a prominent role in residential green building.  

There are some programs in existence that promote green building, but the federal govern-

ment has no regulatory role in respect to residential green building.  Home building is be-

coming increasingly consolidated in the hands a small number of national level production 

building firms.  Because of this it may be appropriate for the federal government to expand 

existing programs that support green building and institute national home energy efficiency 

standards.  

 

Further Investigation:

 There are two important topics that this investigation did not cover very thoroughly.  

The first is cost.  The issue of cost often comes up when discussing green building.  There is 

no clear consensus on what added added cost, if any, there is to going green.  Undoubtedly, 

certain green products cost more than conventional products.  But there can also be a cost 

savings associated with green building.  A common example of this is that a green HVAC 

system often requires a smaller sized air conditioner than a system that is not green.  The 

smaller air conditioner is a cost savings.  Generally speaking  a smaller home is more green 

than a larger home, so that can also represent a cost savings.  From a life cycle perspective 

green homes are usually less expensive than convention homes because of reduced utility 

costs.  

 The assumption among those interviewed was that green homes were more expensive 

to build than conventional homes.  If this is indeed the case, the pertinent question is where 
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does that cost lie?  Is the majority of the cost in the time it takes to learn how to build green,  

or is it the cost in the construction?  Answering these questions can help to focus planning 

efforts.  If the cost is mostly in lost time, then technical assistance should be a priority.  If the 

cost is mostly in construction, than direct mitigation of those costs should be a focus.  

 The second topic has to do with the role green building programs play in innovation.  

The concern is that a standardized formula for being green can limit the innovative efforts of 

builders rather than encourage them.  Most green building programs leave room to include 

new unexpected innovations.  None the less the criticism is important.  The topic was out of 

the range of this investigation because it deals with leading edge innovators rather than early 

adopters.  It also deals specifically with green building programs, rather than specifically 

with production builders.  However, further investigation into this topic is important for ad-

vancing residential green building.  

Towards a Green Future

 Expanding upon the specifics of this report, there are lessons learned from investigat-

ing green building in the production home building market to look at green building in all of 

residential construction.  Green building is still a relatively young movement.  Innovations 

are being made, and beginning to diffuse through the marketplace.  There are three major 

goals in encouraging the growth of green building:

 1. ensure that innovations continue to be made;

 2. increase the rate at which innovations diffuse through the market; and

 3. ensure that innovations diffuse completely through the market.

54



 

 There are several elements to a comprehensive strategy for the promotion of green 

building that are necessary to meet these goals.

Elements that ensure innovations continue to be made:

 This is the area of the market on which incentives should be focused. Encouraging 

those builders and product vendors that take risks to develop and implement new construc-

tion techniques, materials and practices.  The responsibility for developing incentive pro-

grams is primarily in the hands of local and state governments.

 Most of the innovators in the residential market, those that develop new green build-

ing innovations rather than adopting existing innovations, have been custom and luxury 

home builders.  Production builders should have a role to play in innovations as well.  The 

common business model among production builders has been to move into new housing 

markets and expand business operations by acquiring medium and small sized builders in 

those markets.  Devoting resources to research and development of green innovations in ad-

dition to acquiring other builders could be a successful business strategy, as well benefit the 

environment.     

 Important players in construction innovation are construction product manufactures 

and suppliers.  Builders rely on product manufactures to develop new products for installa-

tion in homes.  Federal support for construction product innovation could contribute to inno-

vation in the construction industry as a whole.   
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 Home building associations and green building certification programs could encour-

age the development of new innovations by sponsoring design competitions.  Whether it is at 

the local or national level, encouraging architects and builders to develop new ideas through 

design competitions is an excellent way to encourage green building. 

Elements that increase the rate at which innovations diffuse through the market

 Many of the measures taken to try and increase the rate at which innovations diffuse 

through the market are measures aimed at the great majority of builders and buyers.  These 

measure make builders aware of green building techniques, provide technical support for 

builders as they incorporate those techniques, and provide accurate and easily accessible in-

formation to buyers. 

 Green building conferences, meetings and seminars have been a common method 

used by home building associations, advocacy groups, and planning agencies to increase 

awareness and education about green building.  Maintaining these conferences and, having 

open lines of communication between different groups sponsoring such meetings is an im-

portant part of continuing the growth of green building.  

 Local governments and advocacy groups could develop an independent ranking sys-

tem for builders and green building certification programs.  This ranking would show what 

steps, if any, a builder is taking to address environment and energy concerns.  The ranking 

system could also show the relative rigor of certification programs.  The ultimate goal of a 

ranking system would be to provide buyers with clear information about the effect the home 

they are buying is having on the environment compared to other homes.  
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 For many buyers, whether or not a home has a green label is important, but the 

strongest factor in the decision to buy a home is the cost.  Green building certification pro-

grams, and home builders need to find a way to show the life-cycle cost of a home to home 

buyers.  One method should be to estimate the utility costs, maintenance and resale value and 

compare these costs the to costs a home that is not green.  Clearly showing the costs and sav-

ings of a green home compared to a home that is not green, and showing the affect on 

monthly or yearly payments can have a strong impact on buyers.

 The cost of building green lies in the initial investment of time and energy in learning 

how to use green practices in home construction and the upfront cost of green products.  

There are several ways the federal government can help to reduce or eliminate these costs.  

Technical assistance programs help to walk builders through the process of incorporating 

green building practices into new homes, as well as support development of new green home 

design.  The Building America program helps to address these issues, but is limited and could 

be expanded.  Affordable housing is heavily support by federal investment.  Developers of 

affordable housing face the same cost impediments to green building as do market rate de-

velopers.  There are some programs that help to support the development of green affordable 

housing, such as FHA energy efficient mortgages, and Enterprise Community Partner’s 

Green Communities program (Enterprise Community Partner is a national non-profit housing 

organization that relies on both federal and private funding).   Just as with Building America, 

these programs have limited funding.  Increased federal investment in residential green build-

ing can reduce the cost burden of building green and therefore increase the rate at which 

green building practices are adopted by builders. 
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Elements that ensure innovations completely diffuse through the market

 Diffusion of Innovation Theory describes how an innovation moves through the mar-

ket from company to company (Robertson 1967).  The theory states that there is a group of 

laggards that may never adopt an innovation even though the rest of their competitors have.  

In respect to green building innovations and residential construction it is important that there 

are no companies that act in this fashion.  Because of the greater societal benefits it is impor-

tant all builders take steps to improve the energy, water and material efficiency of homes.  To 

do this, governments need to exact regulations that improve the energy, water and material 

efficiency of homes, and also take steps through regulation to reduce other negative envi-

ronmental impacts of residential building.  

 The International Energy Conservation Code (IECC) addresses the energy efficiency 

of buildings, and should be adopted as a national standard.  It is important that this is a na-

tional standard to prevent builders form jumping from one jurisdiction to another to avoid the 

standards.  

 The IECC only addresses energy use.  There are a variety of other impacts that resi-

dential construction has on the environment that need to be addressed by regulators.  Drafting 

regulations in a manner that allows a relative degree of freedom in how builders reduce those 

impacts can allow for innovative approaches to reaching those goals.   

 Providing education and outreach to sub-contractors trough trade organizations and 

meetings with inspectors, is important to ensuring that regulations are met.  Local govern-
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ments and inspectors will need to work closely with sub-contractors and builders to ensure 

that regulations are properly followed. 

 There are also factors that affect the adoption of green building practices that exist 

outside the direct control of the residential construction industry.  The most important of 

these factors is the cost of energy and water.  Increases in the cost of energy and water is a 

strong market force that will encourage efficient use of energy and water in residential con-

struction.  Energy and water are industries that are heavily subsidized by government.  Find-

ing ways to make the cost of energy and water to the homeowners more reflective of the ac-

tual cost of providing the service would help to encourage the growth of the green building 

industry.       

 The green building movement has taken hold in the commercial and institutional 

market faster than it has in the residential market.  In all these areas the outcomes of green 

buildings are a reduction in consumption (the goals discussed previously address short term 

reductions in consumption).  In the longer term, green building should look to fundamentally 

change the way that buildings are constructed.  The ultimate goal of green building should be 

to create structures that:

1. use zero energy to operate or actually produce more energy than they consume;

2. use only water that is collected on site;

3. produce an indoor air environment that is free of pollutants;

4. contribute no heat to the heat island effect;

5. limit the destruction of farmland and native habitat:

6. use minimal amounts of non-renewable resources;
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7. and provide a safe and secure environment for humans.

 

 There are a number of steps that need to be taken by public and private entities in-

volved in the residential construction to continues to improve the energy, water and material 

efficiency and reduce the environmental impact of new homes.  The long term goal gaol 

should be to create homes that not only converse resources, but are actually self sustaining 

structures.  This can not be achieved without the active participation of all parities involved 

in residential construction, particularly production home builders.
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APPENDIX 1: BUILDER RESPONSES 

What production builders are doing that is considered green 

Lennar Homes:

 Lennar Homes had participated in Masco Corporation’s Environments For Living 

(EFL) program in the past, but no longer.  EFL focuses on proper air flow, efficient HVAC 

systems, and improved insulation installation.  The EFL program improves energy efficiency 

and indoor air quality of homes, but does not address site design, water efficiency or use of 

sustainable materials as do green building programs. Lennar Homes uses an internally for-

matted best practices program for green products and standards.  The product line Lennar 

Homes uses is called Solarplus and is a combination of energy efficient design and a photo-

voltaic system.  The focal point of Lennar Homes efforts is use of a photovoltaic power assist 

system, i.e. solar panels.

A. Site Selection, location and design: 

 none

B. Water use reduction and conservation: 

Lennar Homes uses a recirculated water system to create on demand hot water as part 

of jurisdictional code requirements.  Such a system reduces water consumption, but 

adds to energy use.  

C. Energy Efficiency:  

Lennar Homes uses a photovoltaic power system as a standard feature on all its 

homes in three communities in Roseville.  A reflective polyply radiant barrier roofing 
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layer is used, as are low-E glass windows, vinyl window frames and fluorescent light-

ing.  Western 1-kote stucco coating is a stucco system that adds an additional inch of 

polystyrene insulation layer to the outside of walls.  Installers try to avoid gaps and 

voids when installing insulation, and a zoned heating and cooling system allows 

homeowners to set the heating and cooling system to blow air only in rooms that are 

being used.  The air conditioner is rated at 15 SEER (seasonal energy efficiency ra-

tio).  The federal standard is 13 SEER.  

D. Waste reduction and use of recycled and sustainable materials:  

 none identified

E. Indoor air quality: 

 none identified

F. Homeowner education:  

 none identified

Pardee Homes:

 Pardee Homes has developed a suite of green building options that it calls the Liv-

ingsmart program.  The program has four sub-packages that can be added as upgrades to a 

new home.    The four packages promote energy efficiency, indoor air quality, water conser-

vation, and resource efficiency. The entire Livingsmart Program is standard in homes in the 

Pacific Highlands development.  As part of the planning process Pardee Homes established 

areas for conservation, and utilized the California Mitigation Land Banking system for resto-

ration of native wetland habitat.
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A. Site Selection, location and design: 

Canyon and wildlife corridors in community are preserved by Pardee Homes.  A na-

tive pool and native habitat restoration program was developed, as well. 

B. Water use reduction and conservation: 

Several steps are taken to conserve water which are: use of water efficient dishwash-

ers and clothes washers, as well as efficient faucets and fixtures;  programable irriga-

tion clocks are installed and model homes have native and drought tolerant plant 

landscaping for display; and tankless water heaters are also made available as an op-

tional upgrade. 

C. Energy Efficiency:  

All homes recognized as Energy Star prior to 2005 standards (energy star partner of 

the year in 2003) and exceeds California’s energy efficiency standards, also known as 

title 24, by 15%. Pardee Homes uses blown cellulose insulation, low E Glass, prop-

erly sealed duct system, fluorescent lighting and energy star appliances.  Photovoltaic 

power systems are available as an optional upgrade.

D. Waste reduction and use of recycled and sustainable materials:

Engineered and certified wood products are used in construction.  Eucalyptus cabinets 

and bamboo flooring are two sustainable products used in model houses, and are 

available as an upgrade.

E. Indoor air quality: 

Low volatile organic compound (VOC) paints, formaldehyde free insulation and 

properly sealed ducts all contribute to improvements in indoor air quality. 
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F. Homeowner education:  

Pardee Homes provides brochures and handouts with basic tips about ways to con-

serve water and energy to home owners and prospective buyers.

Pulte Homes:

 Pulte Homes participates in Masco’s EFL program.  As a builder in the Civano devel-

opment, Pulte is bound by a memorandum of understanding that has requirements for water 

and energy efficiency.

A. Site Selection, location and design: 

Clearing of vegetation and impact on native landscape is reduced.

B. Water use reduction and conservation: 

Civano requires interior potable water use to be 53 gallons per person per day or less 

(the average for tucson is 163 gallons of potable water per person per day).  Pulte 

achieves this through installation of dual flush toilets.  The site is landscaped to allow 

rainwater that falls on site to be retained rather than released into the street.   Native 

plants are used in landscaping.

C. Energy Efficiency:

Civano requires a 50% reduction in total energy use from the 1995 Tucson Model En-

ergy Code.  The EFL program also improves energy efficiency.  Pulte Homes uses 

blown cellulose insulation, insulated attics, low E glass and vinyl window frames, 14 

SEER air conditioners, sealed ducts and pressure balancing.  Pulte Homes also in-

cludes solar water heaters on new homes.
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D. Waste reduction and use of recycled and sustainable materials: 

Civano requires a demonstrated use of recycled materials in its homes, and a plan for 

recycling building materials and reducing waste must be established.

E. Indoor air quality: 

EFL program standards for pressure balancing, and properly sealed duct system help 

improve indoor air quality. 

F. Homeowner education:  

 None

D.R. Horton:

 D.R. Horton follows the green building guidelines used by Green Build New Mexico.

A. Site Selection, location and design: 

This category takes a small role in the guidelines, but reducing the amount of soil dis-

turbance and erosion, as well as preserving slopes are possible actions that could be 

taken.

B. Water use reduction and conservation: 

Options include use of on-demand and recirculated water systems, use of water effi-

ciency faucets and toilets, and irrigation systems that use efficient flow devices and 

timed monitoring systems.  
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C. Energy Efficiency:  

The 2003 IECC code is used as a baseline.  If a home is 15% more efficient than the 

IECC it is in the bronze tier, 30% more efficient is the silver tier, and 40% more effi-

cient is the gold tier.  D.R. Horton is yet to establish which tier level they will meet. 

D. Waste reduction and use of recycled and sustainable materials: 

A series of steps are taken to reduce the amount of construction materials used and to 

enhance home durability by limiting damage from water, frost and termites. 

E. Indoor air quality: 

Infiltration of outside pollutants are minimized by properly sealing the HVAC system, 

doors, and windows.  Installing ventilation features helps to expel pollutants.  Pre-

venting  moisture infiltration in the structure, and using low VOC adhesives and 

wallpaper reduces the formation of indoor pollutants.

F. Homeowner education:  

 D.R. Horton will need to provide a homeowner manual to home buyers.  

Shea Homes:

 Shea Homes builds its homes to the 2006 Built Green Colorado program standards.  

Built Green Colorado is a home building association driven program.   The standards focus 

on energy efficiency, waste reduction and indoor air quality. The program does not have a 

tiered system like many other green building certification programs. Builders simply qualify 

or not.  The program is very flexible and allows a wide range of options to achieve certifica-
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tion.  Built Green Colorado updated their standards in 2007 and Shea Homes has chosen not 

to participate in the updated program.  

A. Site Selection, location and design: 

Shea Homes minimized damage and disturbance to vegetation that is designated for 

protection.

B. Water use reduction and conservation:  

Options allow for the use of water efficient landscape, efficient appliances and fix-

tures, and on-demand water systems or water harvesting techniques.

C. Energy Efficiency:

 A home can qualify in one of three ways:

1. Achieve a Home Energy Rating System (HERS) index of 90 accredited by 

Residential Services Network (RESNET).  There are more than one HERS 

rating standards, but they all use software models to estimate the energy effi-

ciency of a home compared to a model energy code standard for energy effi-

ciency.  The RESNET index assumes the “American standard home” achieves 

an index score of 100, and a zero energy home receives an index score of 0. 

  2. Exceed the IECC 2003 standards by 10%.

  3. Meet Energy Star requirements.

 Shea Homes uses the HERS rating system method.
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D. Waste reduction and use of recycled and sustainable materials:  

Points are given for homes that are less than 2000 square feet of conditioned space.  A 

variety of points are given for measures taken to reduce onsite waste, and encourage 

reuse of onsite materials.

E. Indoor air quality: 

Green Built Colorado certification can be met by using formaldehyde free insulation, 

low toxicity solvents and low VOC paints and finishes.  Properly sealed furnaces 

vents and use of quality filters in HVAC system and also necessary.

F. Homeowner education:  

 none

How the company came to use green building practices

Lennar Homes:

 Lennar Homes indicated that they had been discussing solar assist systems within the 

local division for some time.  The price of solar panels had dropped.  Combined with the ap-

plicable state and federal tax credits it was felt that the cost was low enough to be economi-

cally feasible for Lennar Homes to include the photovoltaic system as a standard feature in 

new homes.   Powerlight, the company Lennar Homes contracts with for the solar system, 

had been working with a smaller builder in the area and a “fortuitous combination” of Power-

light looking for another partner and Lennar Homes looking to include solar elements al-

lowed the two organizations to come together. 
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Pardee Homes:

 Pacific Highlands Ranch is in a planned growth area north of San Diego.  As such a 

ballot proposition is required for any changes to the area land use plan.  In 1998 a ballot ini-

tiative, proposition M, was placed on the ballot to change the designation of the land to allow 

it to be developed.  The initiative passed, and this allowed Pardee Homes to begin construc-

tion.  The required planning process ensured that Pacific Highlands Ranch would help to pre-

serve some of San Diego’s native habitat through the restoration of native vegetation, and 

preservation of a wildlife corridor (Farnsworth, 2002).   In the same year, 1998,  Pardee 

Homes first began producing Energy Star homes (Hildebrandt, 2005).  In 2001 production 

began on the Santa Barbara Community in the Pacific Highlands Ranch development, the 

first community in Pacific Highlands Ranch.  As part of the project Pardee Homes introduced 

the Livingsmart package and formed a partnership with AstroPower to incorporate photovol-

taic systems into the new homes as an optional upgrade.  The Livingsmart package is a com-

bination of environmentally friendly and energy efficient building products and techniques.  

Livingsmart and the inclusion of solar capability helped to earn an endorsement for Pardee 

Homes by the local chapter of the Sierra Club.

Pulte Homes:

 In the late 1980’s Pulte Homes Tucson division had major troubles with customer sat-

isfaction (Baechler, 2005).   Participation in the EFL program appears to be a response to 

this.  A former division head of Pulte, Alan Kennedy is seen as a major proponent for partner-

ing with Masco in the EFL program.  Alan Kennedy was division head at the same time that 
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Pulte Homes developed a model home with the Building America program sponsored by the 

US Department of Energy.   A driving force behind participating in the building America 

program was to correct concerns over customer complaints.  The first prototype home was 

built in 1996, and the model was used in the Copper Moon development in Tucson (Baechler 

2005).  This development led to Pulte Homes receiving the Energy Value Housing Award 

from the NAHB in 2001.  

 In discussions with Brad Townsend, a representative for the EFL, it is clear that the 

EFL program is marketed as a way to improve the durability and quality of homes.  The en-

ergy efficiency follows from a focus on durability and quality.  So it is reasonable to assume 

that much of the motivation for adopting the EFL program was to rebuild the reputation Pulte 

had with its customers, as was participation in the Building America Program.  This strategy 

combined with other methods to improve customer satisfaction has been successful.  Today 

Pulte Homes is recognized by J.D. Power and Associates for the highest rate of customer sat-

isfaction in the Tucson area.  

 The second half of the Pulte Homes’ adoption of green building practices are the re-

quirements demanded by Civano, a model solar and green building community in Tucson.  

The primary motivation for entering the Civano development seems to be the location of the 

property on the rapidly growing southeast side of Tucson.  Since Pulte Homes had already 

taken steps to increase energy efficiency through the EFL program, the additional steps 

needed to meet the Civano mandates were more attainable. 
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 Pulte Homes seems to have fallen into the green building process as a secondary out-

come of pursuing other goals.  These primary goals were to increase customer satisfaction 

and acquire prime property.  

D.R. Horton:

 D.R. Horton decided to participate in the Green Build New Mexico program for a 

number of reasons.  A major factor was the political climate in the area.  The Mayor of Albu-

querque, Martin Chavez, had been pushing for builders in the area to move forward with 

green building.   

 DR Horton also had some prior experience with building green.  In Santa Fe, another 

jurisdiction where DR Horton operates, the jurisdictional codes require native landscaping 

and passive water harvesting (where the yard is landscaped to retain water for plant beds and 

on site retention, rather than having water runoff into the street).  DR Horton is also building 

homes in a master-planned development in the Albuquerque area, Mesa Del Sol, that has 

green building standards imposed on builders by the land developer.  The conclusion is that a 

next step into the green building program would not be too drastic. 

 These circumstances came together at the same time that the local home building as-

sociation was starting a green build program with the Green Build Initiative (The Green 

Build Initiative is a action arm of the NAHB put together to market the NAHB green build-

ing guidelines and provide technical assistance to local home building organizations inter-

ested in starting a green build program.).  The division decided that it would be worthwhile to 

participate in the program. 
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Shea Homes:

 The Shea Homes story dates back to the mid-1980’s.  At that time the division was 

conducting a series of focus groups to address the question, “What can Shea do to get ahead 

of our competitors, with minimal direct cost?”  Energy efficiency was one of many topics 

covered.  Shea Homes did not enter the focus group process thinking green, but ended up 

there as a part of the process.  Shea Homes was looking for ways to build better homes, and 

to use a term coined by Built Green, found that “built green is built better.”  Like Pulte 

Homes, the green elements were a by-product of trying to build more efficient and durable 

homes, and grab a larger market share.   

 From the focus group process Shea Homes had already begun to use more efficient 

windows and furnaces, as well as tightly installed batt insulation.  It therefore took a minimal 

number of changes to meet the guidelines set out by Build Green Colorado.  Shea Homes de-

cided to become 100% compliant, i.e. build all their homes to the Built Green standards.  To 

a certain extent, Shea Homes feels it was ahead of Built Green in this way.  They had moved 

to building techniques to improve the quality and energy efficiency of homes before Built 

Green Colorado had developed its program.

 That feeling seems to have changed, as the Built Green Colorado program is updating 

their standards to be more stringent.  Shea Homes feels the additional cost of becoming com-

pliant with the updated program combined with the fees associated with participating in the 

program are not worth the added benefit of being labeled a participating member of Build 

Green Colorado. Instead Shea Homes will be developing an internal best practices program. 
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What are the perceived advantages to green building

Lennar Homes:

 In response to the question, why is your organization pursuing green building (in this 

case photovoltaic systems)? In order to increase market share or add a premium to the price 

of the home? The answer was “yes”.  Following that up, the interviewee indicated that pro-

viding a photovoltaic system (PV) was a way for Lennar Homes to “differentiate” itself  from 

other home builders.  The company would try and charge more if possible, but current market 

conditions limited the ability to do that.   The real advantage was seen as developing name 

recognition for the organization.

Pardee Homes:

 Pardee Homes’ motivations for pursuing green building are two:  (1) Building green 

sets Pardee Homes apart from other home builders and (2) green building is the “right thing 

to do.”  Pardee Homes, and their parent company, Weyerhaeuser, are environmentally aware 

and green building is a part of that company wide awareness.  

Pulte Homes:

 When asked what advantages there are to green building Pulte Homes responded with 

a threefold answer.  The first reason cited was that (1) green building is good for the envi-

ronment.  The second reason (2) is that green homes attract a customer that they would not 

have attracted before.  Finally she said that (3) Pulte Homes can help evolve the customer to 

be more aware of the importance and benefits of green building.  
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D.R. Horton:

 The perception within the division is that buyers today are more conscious of energy 

savings than in the past, and are placing pressures on the builder to respond to changing mar-

ket conditions.  Additionally, there are several incentives and rebates the builder can utilize at 

the state and local level when building green.  The local energy company, P&G Energy, of-

fers a rebate.  The city also offers expedited plan review and fee waivers to builders that par-

ticipate in the Green Build program. The state offers tax credits.

Shea Homes:

 Shea Homes was responding to demands placed on them by their customers.  Cus-

tomer desires expressed in the focus group process were the driving force behind the decision 

to participate in Built Green Colorado.  Having done that, Shea Homes is not convinced that 

competitive benefits in customer recognition are gained by participating in the Built Green 

Colorado program.  Shea Homes has tried to educate their customers about the Built Green 

Colorado program, but the program is not commonly recognized by potential buyers.   Built 

Green Colorado is going to make their standards more stringent, and Shea Homes is choosing 

not to participate in the updated program because the additional cost would out weigh the 

potential advantages.  The stamp given to homes by Built Green is not recognized, or under-

stood by enough potential customers for Shea Homes to get the product recognition that they 

want.
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Role of sub-contractors and product vendors

Lennar Homes:

 Powerlight is the vendor that Lennar Homes works with for its photovoltaic system.  

Powerlight developed solar cells that look like traditional roofing tiles.  This particular prod-

uct is the major reason that Lennar Homes felt including solar would be economically feasi-

ble.  In addition to reduced cost of solar cells, Powerlight offers a product that is attractive for 

two reasons.  The first is the length of the warranty.  The second is the aesthetic appeal of the 

solar panels.   The company offers a solar product that resembles roofing shingles, and says 

that the panels complement “any S-Tile, Flat Tile or Composition Shingle rooftop”.    

 

Pardee Homes:

 Pardee Homes will first try a new product on one project at a time.  If the product is 

successful it will be integrated into future projects.  

 In Pardee Homes’ demonstration home it offers two products that are optional up-

grades.  These are eucalyptus cabinets and bamboo flooring.  Both products are manufactured 

by Pardee Homes parent company Weyerhaeuser.  Both products come from fast growing 

plants, that is why they are considered sustainable.

 Pardee Homes contracts with ConSol, which is a residential energy consulting service 

for production builders, to assist in meeting California’s Title 24 energy efficiency standards.  

ConSol acts as a third party HERS rater.  
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Pulte Homes:

 Pulte participates in the Environments For Living (EFL) program.  EFL is a program 

offered by the Masco Contractor Services Corporation.  The program uses a tiered system of 

energy efficiency and quality construction standards to certify homes.  Builders must undergo 

inspection and energy efficiency testing as part of the program.  EFL standards are not as rig-

orous as most green building program guidelines, but offer improvements in energy effi-

ciency and indoor air quality.

 The benefits of the program to Masco are that they have the opportunity to promote 

their construction products and insulation installation contracting, although builders are not 

required to use these products and services.  What is required is that a “Master Certified Con-

tractor” be used to perform the on-site consulting and inspection process.  Masco trains its 

contractors as Master Certified through a program developed with Advanced Energy Corpo-

ration.  Any contractor can become Master Certified, but Masco trains many of their own 

employees with the certification.  In February of 2007 Masco announced that it would part-

ner with General Electric, combining the EFL program with GE’s energy efficient product 

line.

 Pulte has had no trouble finding competent and reasonably priced contractors to in-

stall energy efficient products or perform energy efficient building construction.  This is not  

much of a surprise.  While Pulte is building greener homes, like the other builders Pulte is 

not making dramatic changes to the way they build homes.  The type of products they use 

may be different, but for the most part the installation and construction techniques are well 

within the expertise of most construction professionals.  There were some troubles with the 
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solar water heaters.  Stub-outs for the water lines that run through the roof and ceiling need to 

be installed before the heaters are installed.  This presented some design complications.

 Pulte contracts with the Solar Store in Tucson for purchase and installation of solar 

water heaters.  The Solar Store offers  a package, that includes installation of the plumbing 

and solar heaters.  While there were no complaints about the Solar Store it was pointed out in 

an interview that a situation such as that in Tucson, with only one major supplier of solar 

products, has the potential for problems.  If Pulte wanted to put solar in all their new homes, 

a local vendor such as the Solar Store may not have the capacity to fill that need.  In contrast 

the HVAC vendor that Pulte uses is a large, national level corporation.  Such a large organi-

zation can leverage their buying power on green products to get a better price for both the 

organization and for the builder.

 

DR Horton:

 Since DR Horton is in the design stages of development, they have yet to contract 

with any sub-contractors or vendors.  At the time of the interview they were taking bids for 

insulation installers.

Shea Homes:

 Shea Homes has not had a problem finding companies that are capable of filling their 

demands for sub-contracting and product installation of green products and assemblies.  Shea 

Homes’ approach when contracting with sub-contractors is ask what the sub-contractors can 

do for Shea Homes, and lets them describe what they are capable of.  This has been benefi-
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cial because the subs feel like they are part of the process, and not filling demands placed on 

them by Shea Homes.  

 There is an added cost with using green practices.  Shea Homes uses tightly installed 

batt insulation.  This differs from regular construction in that the installers are careful to 

avoid voids and gaps, and be sure that the insulation material is evenly distributed.  In talking 

with installers, Shea Homes found that there is an approximate 20% increase in the cost of 

installing batt insulation in this manner. 

Role of state and local government

Lennar Homes:

 California has one of the most stringent standards for residential construction.   Com-

pliance with California’s energy efficiency standards, also known as Title 24, can be reached 

through either a prescriptive or performance based measure.  Much of Lennar Homes’ green 

practices relate to fulfilling these standards.  Municipal level codes have also put demands on 

Lennar Homes to be more conservation minded.

 The plan approval process was said to be fairly streamlined.  There was no indication 

that the local jurisdiction or utility company acted as an obstacle for this type of develop-

ment.  

 State tax credits were offered as an incentive to the home buyer, however, the State of 

California stopped providing those credits in December of 2005.

 Lennar Homes expressed reservation about mandating energy efficiency standards at 

the local level.  It is felt that mandated standards put home builders at a disadvantage in ne-
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gotiations with product vendors and suppliers.  His example was that if the municipality leg-

islates a requirement for high efficiency windows or solar panels, then the suppliers of those 

products are free to overcharge for those products knowing that the home builders have no 

choice but to buy those products.

  

Pardee Homes:

 Pardee Homes is also a California builder, so they must adhere to Title 24 building 

standards as well.  Pardee Homes uses the performance based approach to achieving Title 24 

compliance.  Pardee Homes feels that this gives them increased flexibility to meet the stan-

dards.  Pardee aims to reach an efficiency measure that is fifteen percent more efficient than 

the Title 24 standards. 

 Fifteen percent more efficient than Title 24 standards is the threshold that makes a 

builder eligible for incentive programs.  San Diego county has a program that offers reduced 

plan check turnaround time and a 7.5% reduction in plan check and building permit fees.  

Pardee Homes was not sure if they were participating in local green building incentive pro-

grams.   She stated that if they existed they provided expedited approval of construction 

documents.  Since Pardee prepares many construction documents and does so well in ad-

vance, this provides very little incentive to the builder.  The entitlement process (zoning and 

plat approval) is much more time consuming, and can take many months or years to com-

plete.  Shortening the time of the entitlement process would therefore provide a much 

stronger incentive for developers and builders.  
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 A second incentive program is being developed at the state level.  The New Solar 

Homes Partnership would provide rebates to homeowners for energy produced by photovol-

taic panels on homes.  To qualify a home must also be energy efficient, and exceed the Title 

24 energy efficiency standards by 15%.  This is a new program began in 2006.  The list of 

participating builders has yet to be released.

 The local planing process played a significant role in the Pacific Highlands Ranch 

development.  San Diego’s managed growth procedures require a local referendum for 

changes to local area plans.  In this case, Pardee Homes needed a referendum to change the 

designation of the Pacific Highlands Ranch development to allow for development.  The ref-

erendum passed 53% to 47%.  The planning process is credited with establishing wildlife 

corridors and requiring Pardee Homes to restore some of the land from farmland to native 

habitat. 

Pulte Homes:

 The Civano development, which Pulte Homes’ Sierra Morado is located in, was 

backed heavily by the City of Tucson and the Governor’s Office. The City of Tucson was one 

of the original development partners for Civano, and the Arizona Energy Office provided 

funding.  These organizations along with the Civano’s founding members established the per-

formance standards mandated in the original development agreement.    

 The Sierra Morado development participates in an energy efficiency inspection and 

certification program for new homes called the Tucson Electric Power (TEP) Guarantee,  

provided by the local electric company.  The Civano development is also supposed to receive 
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express plan review.  However, in practice only one reviewer is assigned to the process, and 

the review process is actually taking longer.  There is no officially established city or county 

level green building program, but there is currently a program being developed in the county.

 There were no issues of local building officials having trouble passing a home be-

cause of use of green elements.  The city is creating a new position for a green building om-

budsman, who is supposed to be able to sort out any issues that arise because of the use of 

sustainable practices and products.

D.R. Horton:

 The City of Albuquerque’s current mayor is making environmental sustainability a 

major issue.  As of yet however, there is not a municipal incentive program for residential 

green building.  The effect so far seems to be to exercise some level of political pressure and 

support the growth of Green Build New Mexico.  The indication from D.R. Horton was that 

the company would utilize any state or local tax credits or rebates available where possible. 

 While the local jurisdiction does not provide incentives, the State of New Mexico has 

recently enacted a tax credit for residential solar systems that will pay for 30% of the cost of 

system not to exceed $9,000.  An additional incentive provides tax credit dollars of up to 

$10,000 per home to tax payers who own buildings certified at the gold level of the Green 

Build New Mexico Program.  Both individuals and corporations are eligible to apply for this 

credit, as long as they own the property.  As such it is an incentive that can be used directly 

by the builder.
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Shea Homes:

 The role of local government is fairly limited in this case.  The Built Green Colorado 

program is a home building association based organization, and does not partner with the 

city.  The State of Colorado has a green building education program, but does not offer incen-

tives or rebates.  The City of Denver uses the 2003 International Energy Conservation Code 

for its municipal ordinance.  

 There were no issues with local inspectors having trouble passing a home because of 

use of green elements.  For issues such as insulation the jurisdictional inspectors will check 

to make sure that it is installed.  Then, for the Built Green certification, a 3rd party inspector 

will check the installation of the insulation.   
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