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Abstract 

The design and building industry has a tremendous impact on the environment that is 

often negative when environmentally responsible design (ERD) strategies are not adopted.   

The purpose of this exploratory, descriptive study was to determine the firm and practitioner 

characteristics that impact the adoption of ERD strategies, to ascertain practitioners’ 

knowledge of ERD strategies and certified products, and to document the adoption of ERD 

strategies using Rogers’ model of the innovation adoption process.   

The web-based, national survey utilized a purposive sample of 146 architects, facility 

managers, and interior designers who belonged to professional organizations (AIA, IFMA, 

ASID, and IIDA) that disseminated the self-administered questionnaire to members in eight 

states.  Data were analyzed using a combination of descriptive and inferential statistics. 

As determined by the mode, the typical practitioner was an interior designer, between 

31-50 years old, with a bachelor’s degree, who had been in practice for 15+ years 

specializing in corporate office design, and was NCIDQ certified but was not a LEED AP.  

The typical firm had 1-19 employees, including 1-5 interior designers but no architects, and 

had a sustainability policy in place. 

Major findings included: 1) practitioners have a moderate to good understanding of 

many ERD strategies; 2) they are familiar with product certification programs, although the 

programs are not well understood; and 3) the overwhelming majority are in the final stage of 

the adoption process.  If the general population of practitioners is understood to be similar to 

the participants in ways that are relevant to this research investigation, it is clear that 

environmental responsibility is an important criterion in the design of the built environment. 

However, facility managers consistently scored lower than architects or interior designers 
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regarding knowledge of ERD strategies and products.  This is of concern because they are 

typically responsible for the built environment after the initial construction project has been 

completed.    

The results provide insight into the design and building industry’s understanding and 

use of environmentally responsible design strategies.  This information can be used to create 

educational opportunities for practitioners and to facilitate a dialog to move the industry 

towards a more environmentally responsible future. 
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 Adoption of Environmental Responsibility 1 

A Comparative Study of Environmentally Responsible Design Adoption 

by Architects, Facility Managers, and Interior Designers 

Chapter One: Introduction 

The media have become more focused on green products, sustainable buildings, 

renewable energy, and environmental responsibility in the last several years (Whitemyer, 

2007).  This has been due in part to the depletion of natural resources, the undeniable 

growing public interest in environmental problems, and, more recently, the identification of 

the causes of climate change.  This rapidly expanding awareness of environmental issues has 

taken the design and building industry by storm.  Within the time span of 2008-2010, the 

number of Leadership in Energy and Environmental Design (LEED) accredited practitioners 

increased by 200% (United States Green Building Council [USGBC], 2010; Green Building 

Certificate Institute [GBCI], 2008).  There are currently 155,000 individuals who have 

successfully passed the LEED exam (USGBC, 2010) and 23 states with state level legislation 

referencing LEED (USGBC, 2011e).  Each business day, construction projects worth $364 

million are registered with the LEED program (Personal communication, Feb. 19, 2008).  In 

2010, green building consisted of 25% of all new construction activity, equating to roughly 

$55 billion.  This is projected to increase to $135 billion by 2015 (McGraw-Hill 

Construction, 2010). 

Architects and interior designers create built environments whose operation may be 

the responsibility of facility managers.  Many architectural and interior design firms, as well 

as facility management groups, are being called to design, build, and operate spaces that are 

more environmentally responsible.  Residential and commercial buildings worldwide 

consume 40% of all energy utilized, 17% of all fresh water supplies, 25% of wood, and 40% 
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of all raw materials used globally, and they produce 33% of greenhouse gas emissions 

(USGBC, 2002).  According to the Environmental Protection Agency (EPA; 2008b), just in 

the U.S. alone, buildings consume 40% of the total energy, 72% of electricity, 30% of raw 

materials, and 12% of fresh water while producing 39% of total greenhouse gas emissions.  

In addition, their construction and demolition generates 100 million tons of construction and 

demolition waste annually (EPA, 2008a).  “The U.S. represents approximately 5% of the 

world’s population but is responsible for emitting about 25% of the global emissions of 

carbon dioxide” (Winchip, 2007, p 32).  Since energy use in buildings is responsible for 

almost half of the greenhouse gas emissions in the U.S., the design and building industry not 

only have a vested interest but are primarily responsible for resolving the climate crisis 

(Schendler & Udall, 2005).  Thus, providing designs that enhance the health of both building 

occupants and the planet has become increasingly necessary. 

The built environment can negatively impact occupants’ health through inhalation of 

chemicals in the air and through absorption of chemicals through the skin, resulting in 

conditions such as Building Related Illness (BRI) and Sick Building Syndrome (SBS). 

Symptoms can manifest as respiratory problems, headaches, skin irritation, and inflammation 

to eyes, ears, and throat.  Both allergens and the chemical makeup of products adversely 

affect the quality of indoor air, which can be hazardous to occupants’ health.  However, the 

built environment can also positively affect occupants’ health and well-being through 

exposure to daylight. 

The demand for this conscientious design has generated a movement referred to as 

environmentally responsible design (ERD).  ERD is an interdisciplinary concept that requires 

the commitment of, communication among, and knowledge from various academic, political, 
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and professional disciplines in order to be successful.  Several phrases have been used 

synonymously to capture the concept, such as sustainable design, green design, green 

architecture, socially responsible design, environmentally sustainable design, and 

environmentally responsible design.  While these words have been used interchangeably, 

they have slightly different meanings.  ERD combines both the macro view of sustainable 

design and the micro view of green design to encompass a holistic perspective (Jones, 2003).  

Sustainable development has been defined by the United Nations as a strategy that “meets the 

needs of the present without compromising the ability of future generations to meet their own 

needs” (Brundtland, 1987, p.43).  Sustainability is a broad concept that refers to the objective 

of conserving our natural resources and the global environment (Rajendran, 2007; Jones, 

2003).  Green design takes a micro approach by focusing on the protection of an individual’s 

health, safety, and welfare in the built environment (Miller & Kato, 2006; Jones, 2003) or a 

building’s impact on the environment through design and construction practices (USGBC, 

2009).   

 In response to the design and building industry’s demand for more environmentally 

responsible products and buildings, various types of green and sustainable certification 

programs have been developed.  Certification programs function as overseers to help lessen 

the impact of “greenwashing,” which is the purposeful dispersion of false or exaggerated 

information in order to present an environmentally responsible image to the public in an 

effort to sell a product or service (Sourcewatch, 2007).  These certification programs are 

conducted by third parties and can act as guides to professionals by providing reliable 

reference information as to how to make the projects and the disciplines more 

environmentally responsible.  In addition, these organizations help to set increasingly 
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vigorous industry standards by consistently achieving higher efficiencies and effectiveness in 

their certification processes.   

There are many different types of evaluation and certification programs available for 

products and buildings, such as the evaluation of carpeting, identification of wood sources, 

low-emitting volatile organic compound (VOC) emissions, and documentation of energy 

efficiency.   The programs used most often in the U.S. include:  

• Cradle to Cradle, which was established by the product and process design firm 

McDonough Braungart Design Chemistry (MBDC) (MBDC, 2007); 

• Energy Star, which was jointly developed by U.S. Environmental Protection 

Agency (EPA) and the U.S. Department of Energy (DOE) (“Energy Star”, n.d.); 

• The Forest Stewardship Council (FSC), which is a non-profit organization 

founded in 1993 (FSC, n.d.a) 

• The GreenGuard certification program, which was created by the non-profit 

organization, GreenGuard Environmental Institute (GEI) (GreenGuard 

Environmental Institute, 2010a); 

• The Green Label and Green Label Plus certifications, which were created by the 

Carpet Research Institute (CRI) (Carpet and Rug Institute, n.d.a); 

• The Green Seal certification program, which was developed by the non-profit 

Green Seal organization (Green Seal, 2010a);  

• LEED, which was developed and is supported by the United States Green 

Building Council (USGBC) (USGBC, 2009). 
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Architects, facility managers, and interior designers have a unique opportunity to 

impact both the health and wellbeing of individuals and of the planet through the 

implementation of ERD strategies and specification of ER products.   

Purpose of Study 

The importance of environmentally responsible design and its application to the 

design and building industry are issues that need further investigation.  There is little 

information as to the extent to which the decision-makers know about, seek out information 

regarding, and actually adopt ERD strategies or certified products.  Indeed, the scope of 

knowledge architects, facility managers, and interior designers have regarding 

environmentally responsible design is subject to speculation.  Therefore, how architects, 

facility managers, and interior designers view, use, and learn about environmentally 

responsible design strategies and the corresponding product certification programs needs to 

be determined in order for the professions and ERD movement to move forward in a positive, 

cohesive manner.   

A separation between perception and practice exists because of this missing 

information: Are those who are responsible (primarily architects, interior designers, and 

facility managers) for determining the products that are placed in the buildings aware of the 

product certification programs?  How do architects, interior designers, and facility managers 

determine whether or not to specify an environmentally responsible product?  What strategies 

does the design and building industry consider to be environmentally responsible?  This 

information is vital.  Without knowing what knowledge the industry holds, determining that 

progress the industry is making towards more ERD cannot be assessed.  
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Problem Statement  

Objectives.  The objectives of this study were to determine the impact 

environmentally responsible design has in the decision-making process, to document the 

adoption process of ERD strategies as an integral part of the design process, to ascertain the 

awareness and knowledge of certified environmentally responsible products, to characterize 

architectural and design firms in which environmentally responsible practitioners are 

employed, and to characterize the practitioners who implement ERD strategies.  

Hypotheses.  To meet these objectives, the study tested the following hypotheses: 

1.  H0: There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies.  

2.  H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ preferred environmentally responsible design 

strategies.  

3.  H0: There are no statistically significant differences between the architects’ or 

interior designers’ levels of adoption of environmentally responsible design strategies 

and firm characteristics.  

4.  H0: There are no statistically significant differences among the architects’, facility 

managers’, or interior designers’ levels of adoption of environmentally responsible 

design strategies and practitioner characteristics. 

5.  H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of product understanding.  
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6. H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of environmentally responsible design 

understanding. 

7. H0: There is no statistically significant relationship among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies and their level of environmentally responsible product 

understanding. 

8. H0: There is no statistically significant relationship among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies and their level of environmentally responsible design understanding.  

Operational Definitions. For the purposes of this study, the constructs that are used 

as conceptual variables are defined as follows: 

• Adoption process will be described as consisting of the following five stages: 

knowledge, persuasion, decision, implementation, and confirmation (Rogers, 

2003).  Adoption will be determined on the basis of the individual confirming 

his/her previous decision to implement the strategy. 

• Architects will be considered as those who are professional members of the 

American Institute of Architects (AIA). 

• Environmental responsible design (ERD) strategies will be considered as one or 

more of the following: the consideration of a product’s life-cycle (i.e., cradle to 

cradle design), the specification of certified ER products, the implementation of 

the 3Rs (reduce, reuse, recycle), the use of strategies and specification of products 

that do not negatively impact the indoor air quality, and/or the implementation of 
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strategies and use of products that enhance the building’s energy efficiency or 

water efficiency. 

• ERD understanding is a practitioners’ understanding of environmentally 

responsible design through education or experience.  This is what practitioners 

know, not necessarily what they do.   

• Environmentally responsible (ER) products are those products that are certified by 

an independent agent (e.g., GreenGuard or Cradle to Cradle) as being 

environmentally responsible in some manner. 

• ER product understanding is a practitioners’ understanding of environmentally 

responsible products through education or experience.  This is what practitioners 

know, not necessarily what they do. 

• Facility managers will be considered as those who are professional members of 

the International Facility Management Association (IFMA). 

• Firm will be defined as an organization that employs architects and/or interior 

designers.  The firms may be a sole-proprietor with one location or large 

corporations with many offices. 

• Interior designers will be considered as those who are professional members of 

the American Society of Interior Designers (ASID) and/or the International 

Interior Design Association (IIDA). 

Study Model.  The relationships that are expected among the variables listed above 

are shown in Figure 1.  As shown in the model, firm and practitioner characteristics are 

expected to influence the level practitioners are at in the adoption process of ERD strategies.  
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There are five stages of the adoption process, beginning with knowledge and culminating 

with confirmation.   

 

Figure 1. Environmentally Responsible Design Adoption Process 

Justification for Study 

Previous research has shown the design and building industry values environmentally 

responsible design (ERD); however, it is not being implemented into projects at the same 

level as it is deemed important (Kang & Guerin, 2009).  This research will seek to determine 

why there is a discrepancy in the industry between the adoption of ERD and the perceived 

value of ERD.  This research will promote dialog among different stakeholders as to why 

more ERD strategies are not being implemented.  If the design and building industry and 

those manufacturers developing environmentally responsible products have a greater 



 Adoption of Environmental Responsibility 10 

understanding of how the decision to adopt ERD is made, they can tailor their literature and 

promotional materials to the specific needs of the interior designers, architects, and facility 

managers.   

At the manufacturing level, this research will identify criteria that is fostering or 

limiting the specification of ER products.  Understanding what product certification 

knowledge practitioners have and how they use their knowledge of ERD strategies can 

increase the likelihood of more ER products being specified, thereby, impacting the 

environment as a whole, including the health and welfare of the building users, as well as the 

building owners’ bottom line (Miller & Kato, 2006; Johnson, 2000).  Firms and 

manufacturers can better understand the level of the design and building industry’s awareness 

and adoption of ERD and the strategies they are applying during their projects.  This can 

influence marketing strategies, giving an advantage to those who seek to promote ERD.  

Gaining insight into the awareness the design and building industry currently holds will also 

allow academia to develop more successful education programs in an effort to bridge the 

existing gap between perception and practice.   

This study will facilitate the professional organizations’ discussion of environmental 

issues.  Similar to the attention of the mass media, ERD has become a prevalent subject of 

discourse at professional conferences, such as IDEC, NeoCon, AIA, and ASID annual 

conferences, and IFMA World Workplace.  Conferences such as Greenbuild, Environdesign, 

and Sustainability in Architecture and Higher Education focus entirely on ERD.  There were 

a total of 28,000 attendees at the Greenbuild conference held in Chicago in 2010 (USGBC, 

2011a) compared to 4,200 at the first conference held in Austin in 2002 (USGBC, 2002).  

This research can contribute to practitioner licensing requirements by raising awareness of 
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any deficiencies in testing requirements regarding ERD.  The study can also add value to 

various disciplines due to the inherent interdisciplinary nature of ERD by promoting cross-

disciplinary understanding and interdisciplinary dialog. 

Closing 

Chapter 1 has identified the need to better understand the mechanisms by which 

architects, facility managers, and interior designers view, use, and learn about 

environmentally responsible design strategies and the corresponding product certification 

programs.  Chapter 2 will review the existing knowledge regarding ERD and the adoption 

process.  The research design and data collection methods used in this research study will be 

outlined in Chapter 3.  Descriptive statistical analyses and hypotheses testing, with the 

discussion of the research findings, will constitute Chapter 4.  Conclusions drawn, 

implications, and suggestions for future research will comprise Chapter 5. 
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Chapter Two: Review of Literature 

Previous research investigating the adoption of environmentally responsible design 

(ERD) by practitioners in the fields of architecture, facility management, and interior design 

is minimal.  As early as 2000, Heerwagen (2000) noted that most of the existing research 

related to this area is theoretical rather than empirical and exists in the form of a “call to 

action.”  Over the past 20 years, many studies have been conducted on supporting issues such 

as identifying factors relating to environmental responsibility (Heerwagen, 2000; Kincaid, 

2000; Jepson, 2004; Stone, 2005), the adoption rate of technology (Bengtsson, Boter, & 

Vanyushyn, 2007; Ireland, 2007), and evaluation of rating systems (Bosch & Pearce, 2003; 

Zukowski, 2005; Rajendran, 2007).   

This research builds on the existing knowledge base regarding environmentally 

responsible design (Kang, 2004; Foster, Stelmack, & Hindman, 2007; Williams, 2007) and 

the adoption process in the construction industry (Finster, Eagon, & Hussey, 2002; Sexton & 

Barrett, 2004; Rankin & Luther, 2006).  These factors are categorized in the following 

discussion as the adoption process, environmentally responsible design (ERD) strategies, 

ERD benefits, ERD barriers, and certification programs. 

Adoption Process 

 It is important to know where a given industry lies in terms of adopting new 

innovations in order to successfully bridge the disparity between theory and the reality of 

practice (Rankin & Luther, 2006).  This study used Rogers’ Theory of Adoption as a 

framework to assist in determining where the design and building industry is in regard to the 

adoption of ERD.    
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 Theory of Adoption.  Rogers (2003) defines the innovation-decision, or adoption 

process, as the mental process through which an individual passes from gaining initial 

knowledge of an innovation to confirming the final decision to either adopt or reject the 

innovation.  His diffusion of innovation theory describes how innovations are communicated 

through particular channels, over time, within a social system.  Communication channels are 

the method by which information is shared from one individual to another, such as mass 

media or interpersonal communication.  General knowledge of an innovation most 

effectively occurs through mass media channels; on the other hand, interpersonal channels of 

communication are most successful in influencing the decision to adopt or reject an 

innovation (Rogers, 2003).  

The segments of the social system adopting a given innovation can be seen by the 

adoption curve (Figure 2), which is normally distributed over time.  Rogers (2003) proposed 

that adopters of any new innovation or idea could be categorized as innovators, early 

adopters, early majority, late majority, and laggards.  When the adoption curve is converted 

to represent a cumulative percentage of adopters over time, the rate of adoption curve forms 

an S curve.  As shown in Figure 3, the adoption level begins slowly, rapidly increases with 

early adopters, and then levels off after late adopters, leaving only a small percentage of 

those who have not adopted the innovation.  Innovators and early adopters of an innovation 

may be taking a risk due to the innovation’s uncertainties; however, the late adopters, late 

majority, and laggards of an innovation will lose a competitive advantage in the market place 

(Rogers, 2003).   
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Figure 2. Adopter Categorization, adapted from Rogers (2003, p.281) 

 

Figure 3. The Diffusion Process, adapted from Rogers (2003, p. 11) 

Rogers (2003) differentiates the adoption process from the diffusion process in that 

the diffusion process occurs within a social system, whereas, the adoption process pertains to 
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an individual or organization.  Uncertainty and perceived risk are involved in the diffusion 

and adoption processes.  In both processes, obtaining information can reduce the degree of 

uncertainty an individual experiences.  

Individuals are seen as possessing various degrees of readiness to adopt innovations.  

The stage of the adoption process that each individual is in determines the individual’s 

readiness and ability to adopt an innovation.  The five stages, as described by Rogers (2003), 

are knowledge, persuasion, decision, implementation, and confirmation (see Figure 4).   

• Knowledge occurs when an individual initially gains awareness of an innovation.  

•  Persuasion occurs when an individual seeks out information and begins 

formulating an opinion of an innovation.   

• Decision occurs when an individual determines whether to adopt or reject an 

innovation. 

• Implementation occurs when an individual utilizes the innovation.   

• Confirmation occurs when an individual seeks reinforcement of his or her final 

decision by continuing to adopt the innovation. 
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Figure 4. Model of the Five Stages in the Adoption Process, adapted from Rogers (2003, p. 

170) 

Geographical influence, socioeconomic status, education level, and communication 

behavior are reported to impact the diffusion process (Rogers, 2003).  Geographically, the 

“neighborhood effect,” nearness to a large city, and worldliness impact innovativeness.  The 

neighborhood effect demonstrates the greater likelihood that an innovation would spread 

from one adopter to another who lives in close proximity, rather than far away.  This is due, 

in part, to interpersonal communication channels.  In large cities there is typically a diverse 

population with origins from all over the world who live in close proximity.  In addition, 

conferences, seminars, and discussion panels are frequent events in large cities.  The 

worldliness and interest in learning is often referred to as level of cosmopolitan or 

“cosmospoliteness” in adoption literature (Rogers, 2003).  
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According to Rogers (2003), one of the first studies regarding adoption of innovations 

was conducted by Ryan and Gross in 1943.  They were investigating hybrid corn diffusion.  

The study was conducted through individual interviews. Each farmer was asked when the 

decision to adopt occurred, the communication channels used at each stage in the adoption 

process, and the respondents’ formal education, age, farm size, income, frequency of travel to 

cities, and readership of farm magazines.  These variables were later correlated with 

innovativeness.  This study was used as a benchmark for future research studies.   

The theory of adoption originated within the discipline of agriculture but has since 

been applied to the disciplines of marketing, education, anthropology, economics, sociology, 

housing, urban planning, and construction (Rogers, 2003).  Numerous research studies 

investigating the adoption process have been conducted utilizing Rogers’ definition of 

innovation and adoption (Cramer & Reijenga, 1999; Armstrong & Yokum, 2001; Rankin & 

Luther, 2006).  Recent interest in the analysis of the adoption process has centered on the 

adoption of new technology across several disciplines (Rankin & Luther, 2006).  A review of 

the most relevant studies related to the construction industry follows.   

Adoption of Technology.  Bengtsson et al. (2007) investigated what differentiates 

adopters of advanced Internet-based marketing operations from non-adopters, in firms of 

different sizes. They conducted a survey of 379 Swedish manufacturing firms, looking at the 

factors of size, willingness to cannibalize, entrepreneurial drivers, management support, and 

market pressure.  They categorized firm size into small (1-19 employees), medium (20-199 

employees), and large (more than 200), based on number of employees.  They reviewed 

literature showing that there was contradictory information regarding what impact firm size 

had on innovative behavior and the adoption process.  This was further complicated by how 
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firm size was measured–whether it was number of employees, financial indictors, or physical 

capacity.  Their findings showed that size significantly impacted adoption process.  For 

instance, in large firms, market pressure was the most influential factor affecting adoption, 

whereas for medium firms, the willingness to cannibalize (i.e., readiness to actively eliminate 

old solutions by introducing new ones) was the most influential factor.  Furthermore, 

according to their findings, larger firms were shown to be more innovative than smaller 

firms. 

Ireland (2007) discussed the construction industry’s adoption of building information 

management (BIM) and reviewed the implication of the results of the 2006 American 

Institute of Architects (AIA) firm survey, The Business of Architecture.  BIM is the 

utilization “of coordinated, internally consistent, computable information about a building 

project in design and construction” (Ireland, 2007, p 35).  According to Ireland (2007), early 

adoption of BIM might be the deciding factor for potential clients; therefore, the adoption of 

this new technology increased the chances of a firm thriving over their competition.  The 

findings showed that larger firms were more likely to be the first to adopt a new technology.  

In order for smaller firms to stay competitive, they move towards the adoption process; 

however, it would take longer for them to complete this process.  In addition, the findings 

showed the most frequently cited barriers to implementing BIM were that clients don’t 

require it or aren’t willing to pay for it, the industry isn’t ready for it, and integrating it into 

the firm was too difficult.  Other obstacles included insufficient training, the expensive 

implementation, and extensive ratio of risk to reward. 

Rankin and Luther (2006) provided a framework through which to analyze innovation 

of technology in the construction industry.  They developed a model to present a more 
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conducted by the EPA (2007b), indoor air is often up to ten times more polluted than outdoor 

air. There are both interior and exterior sources of substances that contribute to poor IAQ.  

The EPA (2007a) identified the following substances as primary pollutants: particles, dust, 

fibers, bioaerosols, VOCs, and other gases.  VOCs are organic compounds that vaporize at 

room temperature.  Sources of VOCs include maintenance products; building materials; and 

finishes, furnishings, and equipment (FF&E).  The primary cause of poor IAQ was interior 

materials that release gases or particles into the air (Foster et al., 2007).  Exterior pollution 

sources can include carbon monoxide drawn from garages or underground parking structures 

into interior spaces.  Improper ventilation as well as high temperature and humidity levels 

can further degrade the indoor air quality (Kang, 2004).  The substances must either be 

eliminated or the ventilation system must be designed in such a way as to compensate for the 

existence of the substance.  In order to ensure healthy IAQ, building materials and FF&E that 

have minimal levels of toxicity should be incorporated into the design to reduce VOCs, in 

combination with the use of appropriately designed ventilation systems to increase air flow. 

Interior Materials.  There are several different strategies that should be considered 

when evaluating the appropriateness of an interior material.  These strategies include the 

indigenous nature, manufacturing process, and life cycle.  The indigenous nature of a product 

refers to the location where the material is mined, harvested, or manufactured (USGBC, 

2009).  The life cycle of a product considers the “whole package” from the extraction of the 

raw untreated materials to the ultimate disposal.  This encompassed a full analysis of the 

stages a product goes through, from the virgin material, manufacturing, transportation, 

distribution, installation, original use, necessary maintenance, reuse, to the final disposal at 

the end of useful life (Foster et al., 2007).  The manufacturing process should be assessed on 
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the amount of energy and resources that were used to produce the material as well as the 

waste stream (air, solid, and waterborne) resulting from the material’s production (Kang, 

2004).  Aspects to consider in regard to interior materials include the specification of 

materials that are rapidly renewable, sustainably harvested, or recycled.  Recycled materials 

are important, as is how they are recycled, the integrity of the final material, and the energy 

required for recycling.  For instance, the process of reclaiming aluminum requires only about 

5% of the energy needed to originally produce it (Ogando, 2006). 

A renewable resource is one that is able to be sustained indefinitely.  This is as 

opposed to natural resources that are nonrenewable, such as coal or petroleum.  Some 

renewable resources, such as sunlight, have an inexhaustible supply, while others, such as 

timber, regenerate; they can, in theory, be harvested sustainably at a constant rate without 

depleting the existing resource pool.  Rapidly renewable resources are renewable resources 

that can harvested every 10 years or less (USGBC, 2009).  Resources such as metals, which, 

although they are not replenished, are not destroyed when used and can be recycled, are also 

considered to be renewable (Winchip, 2007).  The decision whether to specify renewable, 

rapidly renewable, or easily recyclable materials will not always be obvious; each of the 

advantages and disadvantages should be considered in reference to the project specific 

criteria.  Therefore, a comprehensive approach to the specification of interior materials 

should be taken.   

According to Steig (2006), interior designers have had difficulty finding reliable, 

valid information on sustainable products that were free from the bias of manufacturers and 

their representatives.  Steig (2006) conducted a comprehensive review of literature on the 

disparity between the principles of ERD and what was being practiced.  Her findings 
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provided knowledge of shortfalls in education and in professional practice regarding ERD.  

She also reviewed the literature to determine the characteristics of interior materials and their 

impact on the environment (Steig, 2006).  She found that more attention should be paid when 

specifying materials, specifically to their potential impact on indoor air quality.  There has 

been an increased demand for green products and manufacturing practices (Broughton, 

2006), resulting in the need for greater access to this information.   

 Site Considerations.  Connecting the building and its infrastructure to the site has 

been a strategy used for several thousand years in vernacular design.  This can be achieved 

using land-use planning to take into consideration such factors as climatic conditions, 

temperature, humidity levels, air movement, topography, and soil type and condition.  

Providing a connection to nature through spatial and functional components as they relate to 

solar patterns and exterior orientation should guide the design concept for the built 

environment (Williams, 2007).  Other factors to consider are locating the building(s) near 

public transportation to reduce the use of automobiles for commuting (Heerwagen, 2000) 

while supplying bike-friendly accommodations. The re-establishment of the natural habitat 

by using native plantings will reduce the maintenance of the landscaping as well as the need 

for fertilizer (Williams, 2007) and supplemental watering. 

Construction Techniques.  ERD construction strategies include such aspects as 

reducing the impact on the site, material selection, and waste prevention.  Techniques for 

reducing the impact on the surrounding site were to limit staging areas, have designated 

circulation plans, eliminate any potential runoff or spillage, reduce noise, and use existing 

daylight, when possible, to lessen energy needs (Pulaski, 2004).  Materials that were rapidly 

renewable, durable, regional, salvaged, reusable, biodegradable, and/or contain recycled 
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content should be used in constructing the built environment (Williams, 2007).  On the other 

hand, materials or equipment that contained chlorofluorocarbons, VOCs, polybutylene 

terephthalate, or polyvinyl chloride should be avoided.  These components are hazardous to 

people as well as the planet (Jones, 2008).  Techniques for waste prevention included 

requesting reduced or reusable packaging, reusing jobsite materials when possible, using 

accurate estimation of material quantities, using salvaged materials from deconstructed 

buildings, replacing disposable materials with reusable materials, ordering materials to size, 

coordinating deliveries to arrive “just in time,” and donating any excess construction 

materials or packaging for reuse (Pulaski, 2004).  Deconstruction is the process of 

dismantling building materials. This technique reduces the waste created and generates 

materials suitable for reuse and recycling.  The high labor costs for dismantling building 

materials can often be offset by the market value of the materials (Pun & Chunlu, 2006).    

Closing.  A holistic approach to implementing ERD strategies is more successful than 

a piecemeal approach.  Incorporating the strategies in a holistic manner early in the design 

process provides greater economic, environmental, and social benefits.  Langdon (2007a; 

2007b; 2004) found that there is no significant difference in the average costs for buildings 

implementing ERD strategies compared to those that do not use EDR.  He also found that the 

most economical designs were those that implemented various strategies during the early 

stages of the project.  His study investigated only the construction cost, because he felt that 

was the significant factor impacting decisions regarding implementation of ERD strategies.  

Discrepancies between initial and operating costs can be a major barrier to successfully 

implementing ERD strategies. “Frequently, a focus on short-term first costs, rather than long-
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term operational costs prompts the consumer to select the most inexpensive choice” 

(Winchip, 2007, p. 98). 

Industry Awareness 

Researchers have begun to investigate what ERD strategies the design and building 

industry are aware of and are using.  Kang and Guerin (2009) investigated the state of 

environmentally sustainable interior design practices as well as the characteristics of interior 

designers who practice environmentally sustainable interior design, the term she used in her 

study for ERD.  Her study was a national internet-based survey of 309 randomly selected 

American Society of Interior Designers (ASID) members who had at least two years of  

design work experience.  Her findings showed that the use of ER interior materials was 

identified as a less frequently applied strategy of ERD practices.  She determined that 

although interior designers acknowledge the importance of ERD, its application to interior 

design projects did not reach the same level as did perceived importance.  Every ERD 

strategy was ranked more important to the individual designer than to the firm in which 

he/she worked.  Each ERD strategy was ranked more important to the firm than the 

frequency with which it was applied.  It could be that the client either did not value ERD or 

did not understand the importance of ERD; however, this issue was not addressed in the 

study.  Also, of the interior designers’ characteristics that were measured, project size was 

the only variable correlated with implementation of ERD strategies.  According to Winchip 

(2007), typically “interior design firms that have a commitment to sustainability have a 

sustainable philosophy and provide a range of services related to sustainable design” (p. 69). 

Fee (2005) surveyed 200 members of the Associated General Contractors of America 

(AGC) to establish current levels of contractors’ awareness of LEED practices and their 
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participation in projects that employed LEED methods.  The internet-based survey 

instrument consisted of 30 questions, asking respondents to score, using a five-point Likert-

type scale, their firm’s awareness of green (their term for ERD) construction practices and to 

score their firm’s participation in projects employing those practices.  The three strategies 

that scored high in awareness and participation were incorporating salvaged materials into 

buildings, designating a specific area on the construction site for recycling, and adopting an 

indoor air quality management plan to protect the HVAC system during construction. 

Jepson (2004) investigated the extent to which local planning offices were 

implementing sustainable development strategies and identified the main impediments to 

their implementation.  He surveyed 309 cities whose populations were 50,000 or more in 

1999.  Thirty-nine policies were listed in the mailed survey instrument.  The policies were 

categorized into three dimensions of sustainability: economic, equity, and inherently 

integrating.  For each policy a respondent was asked the following three questions: 1) “Has 

your community taken legislative or administrative action relative to the achievement of this 

initiative,” 2) “What in your view is the principal reason that direct legislative or 

administrative action has not been taken relative to the achievement of the policy,” and 3) 

“As a result of your experiences and observations, what has been the nature of involvement 

of the community’s planning office relative to the action that has been taken regarding the 

policy” (Jepson, 2004, p. 231).  Jepson (2004) found that no action taken regarding the 

policies was dominant.  The most frequently cited policies that action was taken on were 

infill development, bicycle access plan, greenway development, and Neotraditional 

development.  Impediments to the implementation of the strategies were low public interest, 
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inappropriateness, and lack of knowledge.  Only nine of the 103 communities surveyed 

implemented policies in all three dimensions of sustainability. 

IFMA conducted an internet-based survey of their North American members to gain 

insight into sustainable practices.  The original study had a sample size of 357 with an 11% 

response rate (IFMA, 2002), while the follow-up survey had a sample size of 343 with a 

9.7% response rate (IFMA, 2005).  For the basis of their studies they defined a sustainable 

building, according to ASTM E 2114, as “a building that provides the specified building 

performance requirements while minimizing disturbance to and improving the functioning of 

local, regional, and global ecosystems both during and after its construction and specified 

service life” (para 1).   

According to the 2002 study, 88% of respondents had a program at their facility in 

place for recycling solid waste, 49% for reusing materials, 36% for reducing the production 

of solid waste, and 12% for recycling water.   In response to the question “which one of the 

following statements best describes your facility’s attitude toward green building concepts,” 

8% were following a master plan towards sustainability, 61% were implementing select 

strategies without a master plan, 15% have not implemented any strategies, but planned to do 

so, and 16% had not implemented any strategies nor had planned to do so.  The findings from 

the 2005 study indicated a 3% increase in those who implemented a master plan towards 

sustainability and a 3% decrease in those who have no intention of implementing any 

strategies.  The most commonly implemented strategy was the use of natural daylight.  

Surprisingly, all but two of the 22 listed strategies showed a decrease in use when comparing 

the 2002 and 2005 survey.  The two strategies showing an increase were water conservation, 

by 2%, and energy star certification, by 1%.  The most significant decrease in 
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implementation in the 2005 survey was employee education programs by 18%.  However, 

there was a large increase in respondent’s familiarity with the terms green design, 12% 

increase; LEED, 20% increase; and environmentally preferable purchasing, 8% increase from 

the 2002 survey.  The top three reasons cited in both surveys for making a facility sustainable 

were listed as improved employee health and productivity, cost savings, and environmental 

responsibility.  It should be noted that the low response rate suggests caution when 

generalizing the findings of these studies. 

ERD Benefits   

Several touted tangible and intangible benefits are typically attributed to adopting 

ERD strategies.  There are environmental, economic, and community benefits to 

incorporating ERD strategies into the built environment; this combination is often referred to 

as the triple bottom line.  These benefits will be discussed in the subsequent section.  

Environmental Benefits.  Environmental benefits include protecting water and air 

quality, biodiversity, and ecosystem health.  This is achieved through the conservation of 

natural resources, a lower impact on the ecosystem, fewer green house gas emissions 

released into the atmosphere, and reduction of waste (US DOE, 2006). 

Economic Benefits.  Economic benefits are normally dichotomized as benefits that 

add social value, such as stakeholder relations and human capital development, or benefits 

that add financial value, such as operational efficiency and employee interaction.  Benefits 

that add social value can be difficult to quantify and will vary according to building type 

(Schendler & Udall, 2005).  Stakeholder relations included such benefits as increased 

marketability, improved reputation due to the knowledge of lessening the environmental 

impact, and increased customer satisfaction (Jones, 2008).  Human capital development 
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included such benefits as increased occupant productivity, improved well-being, and higher 

job satisfaction (Miller & Kato, 2006).  Operational efficiency included such benefits as 

reduction in energy costs associated with heating, cooling, and lighting; reduced water 

consumption; lessening the building’s infrastructure; increasing the property’s resale value; 

and a reduction in resource consumption (Johnson, 2000; IFMA, 2005).  Financial benefits 

from employee interaction included a decrease in the costs associated with retention rate, 

churn, and absenteeism (Heerwagen, 2000).  Benefits that were tangible and easy to quantify, 

and those that reduced costs, were the reasons most often cited for individuals’ or 

organizations’ decision to implement ERD strategies (Heerwagen, 2000; IFMA, 2005).     

Community Benefits.  Community benefits included lessened demand on 

infrastructure, enhanced quality of life (USGBC, 2009), and community livability (Jones, 

2008).  The community infrastructure included water supply, stormwater sewers, landfills, 

and transportation system, as well as their related operational costs (USGBC, 2009). 

Community livability was the community’s perceived environmental and social quality of a 

given area (Jones, 2008).   

According to Scott, Bryner, and Walsh (2008), several of these benefits can be seen 

through a survey conducted by PA Consulting of 20 CEOs and executives of chemical 

companies regarding sustainable development.  Each company said they were refocusing 

research and development of future products as to be more sustainable.  While striving to 

design sustainable products, the participants found that their company increased safety, 

operational efficiency, and became more competitive in the marketplace.  The findings also 

showed that respondents viewed innovation as a strong enabler of sustainability.   
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ERD Barriers   

Many perceived and genuine barriers to the adoption of ERD strategies exist.  

Barriers, perceived and otherwise, influence the implementation of ERD strategies.  Some 

barriers are related to a lack of practitioner knowledge and/or incentives, whereas others are 

based on misconceptions.  Practitioners may be deficient in adequate training, they may lack 

access to valid resources regarding ERD strategies, or they may lack confidence in trying 

unfamiliar design strategies.  Clients who are not interested in ERD create a barrier to the 

practice of ERD by not providing an incentive for changing the status quo.  Some 

practitioners are waiting for the government to offer incentives for ERD or for manufacturers 

to resolve the problems.  Common misconceptions regarding ERD strategies include higher 

costs, inferior building or product quality, limited product availability, and extended product 

lead-time (Langdon, 2007b).  There were misperceptions concerning the need for an 

increased budget for implementing ERD strategies due to more expensive products, increased 

labor costs for researching products or strategies, and an increase in labor for more 

complicated designs (Broughton, 2006; Winchip, 2007). 

Certification Programs 

Certification programs help lessen the impact of “greenwashing,” the purposeful 

dispersion of false or exaggerated information in order to present an environmentally 

responsible image to the public in an effort to sell a product or service (Sourcewatch, 2007).  

The information gathered by these certifying organizations can save specifiers time and assist 

in ensuring “the specification of products that have the least impact on the environment” 

(Winchip, 2007, p 129).  There are many different certification programs available for 

products, such as evaluation of carpeting, identification of wood sources, measurement of 
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VOC emissions, and documentation of energy efficiency.  The certification programs for 

evaluating environmentally responsible products and buildings most commonly used in the 

U.S. include Cradle to Cradle, Energy Star, GreenGuard, FSC (Forest Stewardship Council), 

Green Label, Green Seal, and LEED.  Other programs that are not as well established in the 

U.S. include U.K.’s Building Research Establishment Environmental Assessment Method 

(BREEAM), Japan’s Comprehensive Assessment System for Building Environmental 

Efficiency (CASBEE), and Australia’s Green Star. 

Cradle to Cradle. Cradle to Cradle was established by the product and process 

design firm McDonough Braungart Design Chemistry (MBDC) in 2005 (MBDC, 2007).  

Each product is evaluated using a life-cycle approach with consideration of the raw materials 

source, manufacturing process, delivery to site, installation materials and procedure used, 

product use, maintenance, and the end of the products’ useful life.  The Cradle to Cradle 

process looks at what goes into the product and the ability to reclaim product components.   

Recycled materials are important to the product design, but so is how they are recycled 

(Ogando, 2006).  Important considerations are how much energy and water is being used 

during the recycle process, as well as the quality and durability of the recycled product.  

Other crucial factors are designing for disassembly and the amount and type of energy used 

to create the product.  There are four levels of certification, starting with basic certification 

that is dichotomized as a biological nutrient or technical nutrient, then platinum, silver, and 

gold.  The latter levels are assessed on additional standards such as resource consumption, 

closed-loop manufacturing process, and social criteria.   

According to MBDC (2011), there are currently more than 300 products that meet the 

Cradle to Cradle certification process. For the basic certification level there are 13 different 
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manufacturers with 27 products that meet the specified criteria.  There are more than 200 

different products from 96 different manufacturers that meet the silver level criteria.  For the 

gold certification level there are 30 certified products from 19 different manufacturers that 

meet the specified criteria.  However, there have not been any products certified at the 

platinum level. 

Energy Star. Energy Star (n.d.) is a government-backed program promoting energy 

efficiency through identification of products that meet the guidelines set by the 

Environmental Protection Agency (EPA) and the U.S. Department of Energy (DOE).  The 

Energy Star program was jointly developed by the EPA and the DOE in 1992 to assist 

individuals and businesses in supporting a sustainable environment through the selection of 

energy-efficient products.  The initial product types to receive the Energy Star label were 

computers and their monitors. The program has since grown to labeling more than 40 product 

types, including major appliances, office equipment, lighting, plumbing, and home 

electronics (Energy Star, n.d.). 

According to EPA (2008), Energy Star continues to expand its certification program 

by identifying new practices and products for consumer use.  In addition to labeling products, 

the Energy Star label is awarded to residential, commercial, and industrial buildings that are 

top energy performers. For the commercial aspect, the program offers guidelines to 

businesses for energy management, as well as tools and resources to save energy, by 

providing assessment, benchmarks, and the EPA’s national energy-performance-rating 

system.  With independent third-party verification of a home’s energy efficiency, one-, two-, 

or three-story new houses, either single family or multifamily, are eligible for the residential 

Energy Star label.  Energy Star qualified homes may be eligible for tax deductions, can have 
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increased resale value, and are beneficial to the environment.  By 2005, more than 360,000 

new homes in the U.S. had earned the Energy Star label, eliminating the production of 

roughly four billion pounds of greenhouse gas emissions, in addition to saving $200 million 

(Schendler & Udall, 2005). 

GreenGuard. The GreenGuard Environmental Institute (GEI) is a non-profit 

organization that was established in 2001 to oversee the certification program for low-

emitting products and materials (Greenguard Environmental Institute [GEI], 2010a).  The 

certification program evolved from the AQSpec List program created in 1996 by Dr. Marilyn 

Black and Air Quality Sciences, which is an independent laboratory.   

According to the GEI (2010b), the tests are conducted in dynamic environmental 

chambers following the guidelines of ASTM D 511-97 and D 6670-01.  The chambers 

simulate the airflow in rooms and buildings, providing accurate results scalable to any room 

size.  Results provide information on total emissions, emission rate, and predicted air 

concentration.  Products are rigorously tested for the following: formaldehyde, volatile 

organic compounds (VOCs), aldehydes, respirable particles, ozone, carbon monoxide, 

nitrogen oxide, and carbon dioxide emissions.  After the initial certification, products 

undergo an annual week-long testing process by the GEI to ensure continued compliance to 

the low-emission guidelines and standards.   

The GEI (2010b) has developed a Quality Management Program (QMP) for its 

verification partners who participate in the procedures to assure quality through assessment, 

organization, and conditions.  In addition, the laboratories involved in the certification 

process must comply with all of the requirements stated in ISO 9001 or ISO 17025.   
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Forest Stewardship Council.  The Forest Stewardship Council (FSC) is a nonprofit 

international organization. FSC (n.d.a) was founded in 1993 by members of the forestry 

profession as well as environmental and social groups to encourage “the responsible 

management of the world’s forests” (Forest Stewardship Council [FSC], n.d.a, par. 1). FSC’s 

mission is to “promote environmentally appropriate, socially beneficial, and economically 

viable management of the world’s forests,” through the establishment of an international 

standard of forest stewardship (FSC, n.d.a, para. 2).  The FSC has a global network 

consisting of national offices in more than 50 countries, with their international headquarters 

located in Bonn, Germany.  The FSC accredits independent organizations to assess and 

certify forest-management operations on preset standards and guidelines. These certification 

organizations are responsible for verifying that the operations comply with the FSC 

principals and criteria for forest stewardship. There are currently 25 accredited certification 

bodies from 14 countries (Accreditation Services International [ASI], 2011). These 

organizations are monitored annually by Accreditation Services International (ASI) to ensure 

that FSC’s procedures are being implemented (ASI, 2011).  Uncertified wood can contribute 

to the degradation or destruction of forests throughout the world.  FSC certification provides 

consumers certainty that FSC wood products are not harming the planet.  They can specify 

RSC wood products, knowing that the certification process and management prevent forest 

destruction and degradation while helping to secure forest resources. 

There are two types of certification, the forest management (FM) certificate and the 

chain of custody (CoC) certificate (FSC, n.d.a). The FM certification entails inspection of the 

forest-management unit against the FSC principals of responsible forest management (FSC, 

n.d.a). However, prior to selling products as FSC certified, producers must also become CoC 
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certified (FSC, n.d.a). Chain of custody certification tracks the raw material harvested from 

the forest to the consumer, including all stages such as manufacturing, distribution, and 

printing. Once COC certification has been granted, the operations are entitled to label their 

products as FSC certified (FSC, n.d.a). 

There are a total of 1,026 FSC-certified forests worldwide in 81 different countries, a 

total of 140 million hectares (FSC, 2011).  In the United States alone, there are 27 states with 

15 having more than one certified forest within their borders (FSCUS, n.d.b). In total there 

are 112 certified forests (FSC, 2011) with a total acreage of 34 million in the United States 

(FSCUS, n.d.b). 

Green Label.  The Carpet Research Institute’s (CRI) certification program originated 

in 1992 to classify carpeting and rugs that had low VOC emissions.  CRI has now expanded 

to certify the backing, adhesives, and cleaning mechanisms for carpeting and rugs.  The 

program offers two labels, the “green label” and the “green label plus,” to designate the level 

of emissions achieved.  Air Quality Sciences (AQS), an independent laboratory, tests each 

product (Carpet Research Institute [CRI], n.d.a) to identify pollutant sources, using 

environmental chamber technology.  An individual number for the label designates products 

that have successfully passed testing. 

There are currently 76 different manufacturers with carpeting products that meet the 

Green Label criteria (CRI, n.d.b).  The criterion for the green-label program includes testing 

for the following chemicals: formaldehyde, 4-phenylcyclohexene, styrene, and VOCs (CRI, 

n.d.b).  To receive certification, carpet and adhesive products undergo a fourteen-day testing 

process; subsequent testing of certified products is based on a 24-hour dynamic-chamber 

testing for targeted chemicals and for the total level of VOCs. Each product is retested 
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quarterly to assure continued compliance for total VOCs and annually for compliance with 

all individual compounds.   

For carpet or adhesive to acquire the Green Label Plus, they must pass the Section 

01350 guidelines that measure emissions for a larger range of possible chemicals (CRI, 

n.d.b). Carpet products are tested for emission levels for thirteen chemicals: acetaldehyde, 

benzene, caprolactam, 2-ethylhexanoic acid, formaldehyde, 1-methyl-2-pyrrolidinone, 

naphthalene, nonanal, octanal, 4-phenylcyclohexene, styrene, toluene, and vinyl acetate. 

According to CRI (n.d.a), the “test methodology was developed in cooperation with the EPA 

and has been adopted by the American Society for Testing and Materials (ASTM) as D5116, 

Guide for Small-Scale Environment Chamber Determinations of Organic Emissions from 

Indoor Materials/Products” (par. 6). There are currently 78 different manufacturers with 

carpeting products that meet the Green Label Plus criteria.   

Adhesive products are tested for emission levels for fifteen chemicals: acetaldehyde, 

benzothiazole, 2-ethyl-1-hexonal, formaldehyde, isooctylacrylate, methylbiphenyl, 1-methyl-

2pyrrolidinon, naphthalene, phenol, 4-phenylcyclohexene, styrene, toluene, vinyl acetate, 

vinyl cyclohexene, and xylenes. There are currently 39 manufacturers with adhesive products 

that meet the Green Label Plus criteria (CRI, n.d.b). 

Green Seal.  Green Seal (2010b) is an independent non-profit organization founded 

in 1989.  Green Seal’s holistic approach to certifying products includes reduction of pollution 

and waste, conservation of resources and habitats, and the minimization of climate change 

and ozone depletion.  Although Green Seal initiated several programs, such as “Greening 

your Government” and “Greening the Lodging Industry,” the beginning of ecolabeling for 

Green Seal began with product standards and certification.  Green Seal (2010b) has evolved 
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from certifying a few products to having certified more than 300 products from over 100 

manufacturers. 

Green Seal’s (2010b) ecolabeling uses standards set by the International Organization 

for Standardization (IOS)—specifically, ISO 14020 and 14024—and the U.S. Environmental 

Protection Agency (EPA). The certification process has a life-cycle approach using both 

quantitative and qualitative information, peer review, performance requirements, and 

environmental evaluations.  There are multiple steps that must be completed in the 

certification process.  These steps include filling out a preliminary application; once 

contacted by the organization, submitting a formal application, including a confidential form, 

evaluation fees, and a check sheet of required data; then scheduling an audit of the 

manufacturing facility.  If the applicant is successful and permission is granted to use the 

Green Seal logo, continuous annual retesting of product(s) is required.  

Leadership in Energy and Environmental Design.  The Leadership in Energy and 

Environmental Design (LEED) rating systems were developed and are administered by the 

U.S. Green Building Council (USGBC).  The non-profit organization developed the pilot for 

the first rating system in 1998 and certified the first project in 2001 (Zukowski, 2005).  The 

initial rating system has now expanded and certifies buildings under the following rating 

system categories: new construction, commercial interiors; existing buildings: operations and 

maintenance; core and shell; homes; retail; schools; healthcare; and neighborhood 

development (USGBC, 2011d).  There are currently 39,019 registered and 8,653 certified 

commercial projects, under versions 1.0, 2.0, 2.2, and 3.0 (USGBC, 2011c) in 80 different 

countries (USGBC, 2011b) with an additional 45,000 certified homes in the U.S. (“Top 10 

States,” 2011).  Once projects are registered, they may begin the certification process.  The 
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system uses an open, consensus-based process directed by committees.  Each committee is 

composed of volunteer practitioners and specialists representing the design and building 

industry.  The consensus process includes “a balanced and transparent committee structure, 

Technical Advisory Groups to ensure scientific consistency and rigor, opportunities for 

stakeholder comment and review, member ballot of new rating systems and certain changes 

to existing rating systems; and a fair and open appeals process” (USGBC, 2011b, para. 1).   

LEED takes a holistic environmental performance approach when addressing specific 

criteria regarding human and environmental health (Jones, 2008).  The LEED guidelines 

inform practitioners regarding achievement of building certification (Zukowski, 2005).  

There are four levels of LEED certification based on a point system starting with the lowest 

level of certified and progressing upward to silver, gold, and platinum.  The number of points 

a project acquires (e.g., 40 of 110 possible for new construction) determines which level is 

achieved.  Points can be earned in the following six categories: sustainable site; water 

efficiency; energy and atmosphere; materials and resources; indoor environmental quality; 

and innovation in design.   

LEED is currently the most predominant used building rating system in the U.S., with 

many states and municipalities requiring facilities built with public funds to meet or attain 

LEED certification requirements (Schendler & Udall, 2005).  However, there have been 

critiques regarding the guidance document, certification cost, and the point system.  Bosch 

and Pearce (2003) analyzed several sustainability guidance documents.  The analysis focused 

on five key parameters: goals, organizational structure, stakeholders, building life-cycle 

phases, and physical environmental conditions.  They found that LEED was lacking in 

addressing goals, intended stakeholders, and various stages of the building life-cycle.  Out of 
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the 11 distinct goals identified by the authors, LEED explicitly addresses only the goal to rate 

buildings.  LEED also lacks strategies to target post-construction stakeholders and several 

preconstruction stakeholders, such as financiers, developers, and planners.  The authors 

found LEED lacking in addressing strategic planning, programming, bid/negotiate/award, 

and end of service life decisions within the building life-cycle.  The latest LEED rating 

system, developed in 2009, LEED for neighborhood development, may help to address some 

of the issues identified by Bosch and Pearce. 

The cost associated with registration and certification is another key complaint by 

many in the industry. For some, it is a question of either becoming LEED certified or further 

improving the ERD of the building (Schendler & Udall, 2005).  How the points are attributed 

is often mentioned as a critical issue.  All credits are equal; a point is a point, even if one 

credit has a more substantial environmental benefit.  Some criteria are mandatory; therefore, 

one solution would be to make mandatory more of the credits that have a larger 

environmentally beneficial impact (Schendler & Udall, 2005).  Another suggestion is to 

make credits mandatory that are appropriate to specific geographic regions.  In the latest 

revisions to the LEED rating systems, regional priorities is now a separate category with 

associated points in some of the rating systems. The final criticism of LEED is whether or 

not the status of being certified really makes a building ER.  Some critiques contend that 

LEED certified buildings “are a compilation of green technologies stacked on a standard 

building” (Schendler & Udall, 2005, para 71). 

Building Research Establishment Environmental Assessment Method.  The 

Building Research Establishment Environmental Assessment Method (BREEAM) was 

developed in the UK in 1990 by the Building Research Establishment (BRE) Trust 
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(BREEAM, 2007).  It is the oldest and most widely used environmental performance 

assessment of buildings and has thus been instrumental in the development of other rating 

systems throughout the world (Winchip, 2007).  The system certifies buildings under the 

following categories: offices, courts, ecohomes, industrial, prisons, healthcare, retail, 

ecohomesXB, education, communities, domestic refurbishment, multi-residential, 

international, and in-use (BREEAM, 2011).  There are roughly 200,000 certified projects, 

with over a million registered projects worldwide (BREEAM, 2011).  Once projects are 

registered, they may begin the certification process.  Independent assessment organizations 

provide the licensed assessors who conduct the certification, working from a quality 

assurance framework (BREEAM, 2007).   

There are five levels of BREEAM certification based on a point system starting with 

the lowest level of pass and progressing upward to good, very good, excellent, and 

outstanding (BREEAM, 2011).  The number of points a project acquires determines which 

level is achieved.  Points can be earned in the following nine categories: management; energy 

use; health and well-being; pollution; transport; land use; ecology; materials; and water 

(BREEAM, 2011).  The rating system underwent significant modifications beginning in 

2008. The modifications included the development of a two-stage certification process that 

will begin implementation July 2011 (BREEAM, 2011) 

Comprehensive Assessment System for Building Environmental Efficiency. The 

Comprehensive Assessment System for Building Environmental Efficiency (CASBEE) 

rating system was developed in 2001 and is supported by the Japan Sustainable Building 

Consortium (JSBC; Jones, 2008).  The system certifies buildings under the following 

categories: pre-design, new construction, existing buildings, and renovation with application 
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for specific purposes, such as temporary construction, regional character, and simple 

assessment (JSBC, 2006).   

In JSBC (2006) points can be earned in two primary assessment categories: building 

environmental quality and performance (referred to as quality) and building environmental 

load reduction (referred to as loading).  Quality is further categorized as indoor environment, 

quality of service, and onsite outdoor environment.  Loading is further categorized as energy, 

resource and materials, and off-site environment.  Each category receives a score ranging 

from one, being the lowest level of achievement, to five, representing the highest level of 

achievement (Jones, 2008).  Once the quality and loading scores are added, an equation is 

used (quality/loading) to produce a Building Environmental Efficiency (BEE) ranking.  Thus, 

“a building with a high quality value and a low loading value will demonstrate the most 

sustainability for the environment” (Winchip, 2007, p. 119). The five ranking levels start 

with the lowest level of Class C (poor) and progress upward to Class B-, Class B+, Class A, 

and Class S (excellent; JSBC, 2006).    

Green Star.  Green Star is one of the most recently developed rating systems and is 

based on BREEAM and LEED. Green Star was developed in Australia by the Green 

Building Council Australia (GBCA; GBCA, 2011b).  The system certifies buildings under 

the following categories: office, office interiors, office as built, education, education as built, 

healthcare, industrial, retail center, retail center as built, multi-unit residential, and multi-unit 

residential as built.  Green Star is currently in the process of conducting pilot versions for 

shopping center and convention center.  There are currently 149 registered projects and 273 

certified projects throughout Australia (GBCA, 2011a).  Certified assessors conduct the 
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building certification that is reviewed by an assessment panel composed of two to three 

assessors, an independent chair, and a GBCA representative. 

There are three levels of Green Star certification based on a point system starting with 

the lowest level of best practice (four stars) and progressing upward to Australian excellence 

(five stars) and world leadership (six stars).  The number of points (e.g., 45 of 100 possible) 

a project acquires, in combination with environmental weighting factors, determines which 

level, or number of stars, is achieved. Points can be earned in nine categories: management, 

indoor environment quality, energy, transport, water, materials, land use and ecology, 

emissions, and innovation (GBCA, 2011b).   

Conclusion  

The literature has shown that the fields of architecture, facility management, and 

interior design have a tremendous impact on the environment.  This impact can be positive or 

negative, depending on their adoption of environmentally responsible design strategies.  

Empirical studies involving quantifiable data, concerning the decision-making process as to 

what materials and products are used in the built environment, are lacking.  Furthermore, 

previous research has not determined which strategies or corresponding techniques the 

design and building industry considers to be environmentally responsible. Therefore, there is 

no benchmark as to the industry’s existing knowledge of ERD.  There currently remains a 

gap between perception and practice regarding environmentally responsible design (Steig, 

2006).  Although the benefits of ERD are recognized, the level of ERD use in the design and 

building industry is lower than the perceived importance would suggest (Kang & Guerin, 

2009).  
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Chapter Three: Research Design and Method 

This research used a web-based, cross-sectional survey of architects, facility 

managers, and interior designers.  Four national professional organizations were surveyed to 

gain an understanding of the impact environmentally responsible design strategies and 

certification programs have on the fields of architecture, facility management, and interior 

design.  This chapter will outline the methods used to collect and interpret the data.  It 

includes sections on population and sample, instrumentation, procedure, and data analysis. 

Study Objectives 

The objectives of this exploratory, descriptive study were to 1) determine the impact 

environmentally responsible design (ERD) has in the decision-making process, 2) establish 

the adoption process of ERD strategies as an integral part of the design process, 3) ascertain 

the awareness and understanding of environmentally responsible certified products, 4) 

characterize architectural and design firms in which environmentally responsible 

practitioners are employed, and 5) characterize the practitioners who implement ERD 

strategies.   

Hypotheses 

To meet these objectives, the study tested the following null hypotheses: 

1.  H0: There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies.  

2.  H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ preferred environmentally responsible design 

strategies.  
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3.  H0: There are no statistically significant differences between the architects’ or 

interior designers’ levels of adoption of environmentally responsible design strategies 

and firm characteristics.  

4.  H0: There are no statistically significant relationship differences among the 

architects’, facility managers’, or interior designers’ levels of adoption of 

environmentally responsible design strategies and practitioner characteristics. 

5.  H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of product understanding.  

6. H0:  There are no statistically significant differences among architects’, facility 

managers’, and interior designers’ levels of environmentally responsible design 

understanding. 

7. H0: There is no statistically significant relationship among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies and their level of environmentally responsible product 

understanding. 

8. H0: There is no statistically significant relationship among architects’, facility 

managers’, and interior designers’ levels of adoption of environmentally responsible 

design strategies and their level of environmentally responsible design understanding.  

Study Model  

The relationships among the variables within the study are shown in Figure 5.  Firm 

and practitioner characteristics influence practitioners’ level in the adoption process of ERD 

strategies.   
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Figure 5. Environmentally Responsible Design Adoption Process 

Population and Sample 

In order to obtain a comprehensive understanding of the design and building industry, 

three populations were targeted: practicing architects, interior designers, and facility 

managers within the United States composed this study’s theoretical population.  A 

purposive sampling method was used. 

In this research the study population consisted of the architects, facility managers, and 

interior designers in the selected eight states who belonged to their respective professional 

organizations.  The sampling frame for architects consisted of members of the American 

Institute of Architects (AIA) who had their email addresses on file with the organization.  

The sampling frame for facility managers consisted of those members of the International 

Facility Management Association (IFMA) with an email address on file with the 
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organization.  The sampling frame for interior designers consisted of those members of 

either, or both, the American Society of Interior Designers (ASID) and the International 

Interior Design Association (IIDA) with email addresses on file with the organization.   

Unlike the architects and facility managers, there is not one unified association for 

interior designers.  ASID has more members, but it also has a larger residential design base 

(ASID, n.d.).  IIDA, on the other hand, has a larger non-residential base.  At the time of data 

collection there were 80,000 professional AIA members (AIA, 2007), 18,500 professional 

IFMA members (IFMA, n.d), 20,000 professional ASID members (ASID, n.d.), and 10,000 

professional IIDA members (IIDA, 2007).  

Although a national sample from all 50 states would be ideal, it was unfeasible given 

time and money constraints.  Instead, states were selected to represent each region (North, 

East, South, and West) of the U.S. (See Table 1). Those states were Minnesota, North 

Dakota, and Wisconsin for the Northern portion of the U.S.; Massachusetts for the Eastern 

portion; Alabama and Louisiana for the Southern portion, and Oregon and Washington for 

the Western portion of the U.S. 

Originally, four states were selected based on their geographic location and level of 

ERD.  The number of LEED accredited professionals (APs), as reported by the Green 

Building Certificate Institute (GBCI; GBCI, 2008), divided by each state’s population (US 

Census Bureau, 2008) was used to determine the ERD status for each state.  Four states were 

selected to represent the four geographic regions of the United States.  Washington, 

representing the West, had an ERD level of 443.4 LEED APs per million.  Massachusetts, 

representing the East, had an ERD level of 343.0 LEED APs per million.  Louisiana, 
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representing the South, had an ERD level of 50.1 LEED APs per million.  North Dakota, 

representing the North, had an ERD level of 59.2 LEED APs per million.  

 

Table 1  
 

Regional Distribution of Study Population 
Region Number 
North (Minnesota, North Dakota, & Wisconsin)  
 AIA 3,300 
 IFMA 803 
 ASID 1,150 
 IIDA 600 
East (Massachusetts)  
 AIA 4,500 
 IFMA 700 
 ASID 500 
 IIDA 500 
South (Alabama and Louisiana)  
 AIA 1,680 
 IFMA 172 
 ASID 720 
 IIDA ---- 
West (Oregon and Washington)  
 AIA 2,700 
 IFMA 408 
 ASID 500 
 IIDA 230 

 

The population of AIA membership for the four states was 7,100 with a breakdown of 

1,600 Washington members, 1,000 Louisiana members, and 4,500 Massachusetts members, 

with North Dakota declining to participate.  The population of IFMA membership for the 

four states was 1,053 with a breakdown of 208 Washington members, 122 Louisiana 

members, 700 Massachusetts members, and 23 North Dakota members.  The population of 
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interior designers represented between ASID and IIDA was 2,920 with a breakdown per state 

of 500 Washington members, 520 Louisiana members, 1,000 Massachusetts members, and 

850 North Dakota/Minnesota members.  The researcher was unable to obtain a response from 

the ASID Oregon state chapter or the IIDA Washington, Alabama, or Louisiana state 

chapters. 

ASID and IIDA members living in North Dakota belonged to North 

Dakota/Minnesota joint chapters of the respective organizations.  Therefore, the state of 

Minnesota was added to the sampling frame for both AIA and IFMA.  Due to the small size 

of IFMA membership in three out of the four states, the sample was expanded in order to 

acquire an adequate and balanced sample. The additional states that were selected to increase 

the study population were adjacent states in an effort to decrease regional influences.  The 

additional states were Oregon, with an ERD level of 391.0; Alabama, with an ERD level of 

128.5; Wisconsin, with an ERD level of 210.4; and Minnesota, with an ERD level of 373.3.  

This increased the total AIA member base to 12,180, IFMA member base to 2,083, and 

ASID and IIDA member bases to 4,250. 

Instrumentation 

A common reason for using a survey is to collect data from a large number of 

respondents in a short period of time.  A survey approach also gives respondents an 

opportunity to think about their answers prior to completing the questionnaire, thus 

enhancing the reliability of the data (Babbie, 2004).  Therefore, survey design best suits the 

research objectives to determine the relationship among the independent and dependent 

variables.  
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Questionnaire Format.  The study utilized a Web-based survey using a self-

administered questionnaire consisting of closed and open-ended questions.  The 

questionnaire consisted of three sections: environmentally responsible design, firm 

characteristics, and practitioner characteristics.  Questions regarding categorical variables 

(such as average project size, design specialization, profession type, and years of experience) 

were closed-ended and pre-coded, the exception being firm location and location of firm‘s 

projects, which were open-ended.  Questions regarding quantitative variables (such as firm 

size and number of architects and interior designers employed by firm) were open-ended.  

The survey instrument prepared for administration can be seen in Appendix A.  The 

variables, attributes for each variable, and operationalization for how each variable are shown 

in Table 2.  

Table 2 
 

Variable, Attributes, and Measurement 
Variable Attributes Measurement  

Firm size How many employees including 
support staff does your firm have?   

Number of interior 
designers 

How many interior designers are 
currently working at your firm?   

Number of architects How many architects are currently 
working at your firm?   

City size of firm 
location 

*In which state and city is your firm 
located?  

Geographic region *In what state have the majority of 
your projects been located during the 
last two years?  

Firm Characteristics 
(Independent) 

ER Tendency Does your firm have any initiative or 
policy on sustainability/green 
design?    

Architect  
Facility Manager What is your profession?  Practitioner Type 

(Independent) Interior Designer  
Practitioner 
Characteristics 
(Independent) 

Yrs of experience How long have you practiced interior 
design? Architecture? Facility 
management?  
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Licensed Have you passed any licensing 
exam?  

Primary specialty 
practices 

What design specialization do you 
primarily practice?  

Avg. project size What is the size of your 
typical/average project?   

Education Level What is your highest education level 
completed?   

Age What is your age?    
CEU courses How many hours of CE or 

professional development course 
work have you completed in 
sustainable/green design? 

LEED AP Are you a LEED accredited 
professional?   
Which of the following product 
certification programs have you 
heard of?  Knowledge Which of the following 
environmentally responsible 
strategies have you heard of?  

Persuasion 

What percent of the time do you 
engage in the following activities to 
identify a product’s environmentally 
responsible status?  
*Do you feel you have enough 
information to make a decision 
whether to implement any of the 
following strategies?   Decision Which of the following strategies 
have you considered but did not 
ultimately implement for whatever 
reason?   
What percent of the time do you 
intentionally specify products that 
are: (listing of ERD strategies) 
*Have you worked on an ERD 
project?   
*Has this project been completed?  
*What year was it completed?   

Adoption Level 
(Dependent) 
 

Implementation  

*What environmentally responsible 
strategies did/will you use on the 
project?   

 
Confirmation 

*Are you planning to implement 
environmentally responsible 
strategies in any future projects? 
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ERD Strategies 
(Dependent) 

Specifying certified 
products 
(GreenGuard, LEED 
point eligible, C2C, 
FSC, Energy Star, 
Green Seal, Green 
Label)  

Building to be eligible 
for LEED certification 

Achieving LEED 
project certification 

Protecting IAQ 
Using lifecycle analysis 
Implementing 3Rs 
Conserving water  
Conserving energy  

Which of the following product 
certification programs have you 
heard of?   
What percent of the time do you 
intentionally specify products that 
are:  (listing of ERD strategies) 

Product 
Understanding 
(Dependent) 

No understanding 
Limited understanding 
Moderate    
  understanding 
Good understanding  

Which criteria are required by each 
certification program?  

ERD Understanding 
(Dependent) 

No understanding 
Limited understanding 
Moderate  
  understanding 
Good understanding 

Match the following activities with 
the relevant ERD strategies.  

Note. * denotes questions removed from analysis due to very low response rate 
 

Check for Validity.  The instrument was tested for face, content, and construct 

validity.  Construct validity refers to the accuracy with which the operationalizations reflect 

the constructs (Trochim, 2006).  Verification of construct validity occurred by review of 

literature and consultation with experts in the field to ensure that the survey questions 

measured the associated constructs.  Face and content validity are types of construct validity.  

Face validity, the measurement that appears relevant to a layperson (Babbie, 2004), was 

achieved through a fellow doctoral student’s review of the instrument.  Content validity 

refers to the extent to which a measure reflects all aspects of the content of a particular 

construct (Babbie, 2004).  To achieve content validity, a copy of the hypotheses, operational 
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definitions, and instrument was sent to six experts in the area.  The instrument was modified 

based on these results.   

Check for Reliability.  A pretest and posttest occurred prior to administering the 

survey to the study sample to check for external validity and reliability.  The pretest and 

posttest were both web-based.  The pretest provided feedback on question wording to 

determine respondents’ understanding of the intent of the questions.  This also provided an 

estimate for the amount of time respondents spent completing the survey.  The questionnaire 

took approximately 15 minutes to complete.  

The posttest (two weeks after the pretest) ensured that respondents answered the 

questions with the same responses when the survey was repeated. Preliminary data analysis, 

using data from the pretest and posttest, verified the pre-coding was accurate and determined 

the online file’s compatibility with the statistical analysis package (i.e., SPSS).  Test-retest 

reliability was computed using various statistical testing methods, depending on the variable 

type.  Continuous variables were tested using the Pearson coefficient. For ordinal variables 

consisting of at least five unique choices, Spearman Rho was used.  For ordinal variables in 

which there were relatively few responses represented, a Chi Square test of independence 

was used.  For nominal variables, univariate statistics were used to determine the standard 

error from random.1  Following the reliability test, the researcher eliminated two questions 

                                                 
1 To do so, a new variable was constructed consisting of a "1" if the participant's answers were identical 
between the first and second exams.  If the answers differed, the responses were coded as "0." The average of 
this new variable gave the percentage of the respondents who answered the question with consistent answers 
(called the "% of consistency").  The standard error then gives a measure of the uncertainty of the measurement. 
This percentage of consistency was then compared with the expected result of an exam where all participants 
answered the question randomly on both occasions (e.g., if the question had five multiple choice answers, then 
for a random result, consistent answers would be expected only 20% of the time). Comparing the expected 
result with the actual number and measuring the difference by the number of standard errors resulted in a 
measure to accept or reject the question as reliable. 



 Adoption of Environmental Responsibility 55 

and eleven response options from five questions that fell below the predetermined 0.05 level 

of significance.  

Procedures 

Prior to contacting organizations to request their participation in the study, the 

researcher applied and was granted permission from Eastern Michigan University Human 

Subjects Review Committee (UHSRC) to use human subjects, IRB #100504, see Appendix 

B.  The data collection began during the week of July 5, 2010, and was completed within 

seven months. 

Securing Organization Permission.  The researcher contacted each practitioner 

association - AIA, IFMA, ASID, and IIDA - through the selected state chapters and 

requested that they endorse participation in the study.  All organizations had policies 

prohibiting the dissemination of the membership list to protect the privacy of its membership 

base. Therefore, in lieu of a random sample, the entire population of the chapter was given an 

equal opportunity to participate.  Several organizations also had policies that prohibited email 

correspondence other than weekly or monthly newsletters.  Therefore, two methods were 

used to distribute the survey link to the membership.  In the first method, an email was sent 

to the member base directly from the professional organizations.  In the second method, a 

brief description of the survey and the survey link were included in a monthly or weekly 

newsletter (this extended the time required for data collection). 

Dissemination of the questionnaire.  In order to ensure the maximum response rate 

within the confines of the study, the questionnaire was available online.  The email sent to 

the members of the organization included an introduction explaining the intent of the survey 

with standard UHSRC assurances of protection, the average time the survey took to 
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complete, an invitation to receive an executive copy of the findings, and the researcher’s 

contact information (See Appendix C).  The email provided a link to a website where the 

questionnaire could be found.  If the subject proceeded to the survey and returned the 

questionnaire, informed consent was inferred. The questionnaire began with instructions for 

completing the questionnaire and procedures to follow if a problem was encountered.  The 

email came directly from the associations to show their support for the study and, hopefully, 

to increase the response rate.  All participants received identical emails (with only the 

salutation varying by strata), instructions, and questionnaires, thereby increasing internal 

consistency. 

The dissemination of the questionnaire through newsletters contained similar wording 

as the direct email.  The chapters/organizations imbedded a brief introduction to the study 

and survey link within their newsletter requesting participation from their members. The first 

page of the survey included an introduction explaining the intent of the survey with standard 

UHSRC assurances of protection, the average time the survey took to complete, and an 

invitation to receive an executive copy of the findings, along with the researcher’s contact 

information.  If the subject proceeded to the survey and returned the questionnaire, informed 

consent was inferred.  

Follow up.  Respondents remained anonymous.  For those state 

chapters/organizations willing to send out a direct email, a reminder email was sent to all 

participants after 30 days, thanking those who returned the questionnaire and urging those 

who had not done so to return the questionnaire.  For those chapters/organizations sending 

the survey within a newsletter, the introduction to the study and survey link ran in the 
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newsletter for either 1) an entire month for weekly newsletters or 2) two consecutive months 

for monthly newsletters. The link remained active for a total of seven months.   

Data Analysis  

The rate of adoption is usually measured by the length of time required for a certain 

percent of the members of a system to adopt an innovation.  Therefore, the rate of adoption is 

measuring an innovation in a system rather than for an individual as the unit of analysis 

(Rogers, 2003).  The unit of analysis was the groups of architects, facility managers, or 

interior designers participating in the study.  Incomplete questionnaires were used if all the 

data pertaining to relevant hypotheses was completed.  The researcher assumed that 

participants would answer questions accurately and to the best of their knowledge.   

A combination of descriptive and inferential statistics were used to analyze the survey 

results.  Descriptive statistics were used to summarize the data, providing means and 

frequencies.  Inferential statistics included correlation and multiple regression to test the 

hypotheses.  

Closing 

 The preceding chapters outlined the importance of environmentally responsible 

design; the impact the fields of architecture, facility management, and interior design have 

over this crucial issue; and identified the need for, and objectives of, this research project.  

This chapter presented the research design and discussed data collection methods.  The 

following chapters report and interpret the findings and draw conclusions regarding the 

research questions and hypotheses.   
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Chapter Four: Results and Discussion 

This chapter, which is organized into three sections, reports the findings of this study.  

The first section describes the characteristics of the sample.  The second section includes a 

discussion of the findings related to the variables.  The remaining section explains the data 

analysis and outcomes of hypothesis testing. 

Characteristics of the Sample 

 The purposeful sample, those who responded to an invitation to participate that was 

distributed via practitioner organizations’ newsletters, consisted of 154 total responses.  

Three surveys were completely unusable due to too many incomplete responses. An 

additional five were eliminated due to job responsibilities that did not fit the parameters of 

this study.  If a respondent had never specified any products or strategies for a design or 

construction project as part of their job responsibilities, it would be impossible to determine 

where they were in the ERD adoption process.  As a result there were 146 usable surveys.  Of 

the 146 respondents, more than half (54.1%) were interior designers.  

Demographic data requested of participants was separated into two categories: 

practitioner characteristics and firm characteristics.  As determined by the mode, the typical 

practitioner was an interior designer (54%), between 31-50 years of age (47%), with a 

bachelor’s degree (73%), who had been in practice for more than 15 years (37%) specializing 

in corporate office design (41%), and who was NCIDQ certified (40%) but not a LEED AP 

(55%).  As determined by the mode, the typical firm had 1-19 employees (50%), with one to 

five interior designers (66%) and no architects (34%), and had a sustainability policy in place 

(58%).   
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Practitioner characteristics.  Demographic data regarding practitioner 

characteristics included age, years practiced, average project size, licensing examination,  

LEED accreditation, education level, continuing education coursework, and design 

specialization.  Respondents’ practitioner characteristics are shown in Table 3.   

 

Table 3  
 

Respondents’ Practitioner Characteristics 

Demographic Frequency Percentage 
 (N) (%) 

Practitioner type  
 Architect 31 21.2 
 Facility manager 36 24.9 
 Interior designer 79 54.1 

Years in professional practice   
 < 2 4 2.7 

 2 – 5  23 15.8 

 6 – 10  34 23.3 

 11 – 15  24 16.4 

 16 – 20  15 10.3 

 > 20 39 26.7 

 Missing 7 4.8 

Design specialization  

 Corporate/Office 60 41.1 

 Educational 10 6.8 

 Government/Institutional 11 7.5 

 Healthcare 21 14.4 

 Hospitality/Entertainment 9 6.6 

 Religious 2 1.4 

 Retail  6 4.1 

 Residential 17 11.6 

 Missing 10 6.8 

Average project size   

 < 3,000 sq. ft. 21 14.4 
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 3,001 – 7,000 sq. ft. 20 13.7 

 7,001 – 15,000 sq. ft. 20 13.7 

 15,001 – 25,000 sq. ft. 17 11.6 

 25,001 – 50,000 sq. ft. 22 15.1 

 50,001 – 100,000 sq. ft. 21 14.4 

 > 100,000 sq. ft. 12 8.2 

 Missing 13 8.9 

Age  

 < 21 years 0 0.0 

 21 – 30 years 35 24.0 

 31 – 40 years 38 26.0 

 41 – 50 years 31 21.2 

 51 – 60 years 32 21.9 

 > 60 years 3 2.1 

 Missing 7 4.8 

Education  

 High school degree 7 4.8 

 Associate’s degree 7 4.8 

 Bachelor’s degree 106 72.6 

 Graduate degree 19 13.0 

 Missing 7 4.8 

CEU  

 0 30 20.5 

 1 – 4 hours 35 24.0 

 5 – 7 hours 12 8.2 

 8 – 14 hours 18 12.3 

 15 – 20 hours 12 8.2 

 > 20 hours 28 19.2 

 Missing 11 7.5 

LEED AP   

 No 58 54.8 

 Yes 30 39.7 

 Missing 8 5.5 
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Experience was measured based on the number of years the participant had been 

practicing architecture, facility management, or interior design.  As shown in Table 3, the 

majority of participants had less than 20 years of experience (68.5%).  However, more than 

one quarter have more than 20 years experience (26.7%).  Interestingly, this group would 

have been in practice for 10 years before ERD became a topic of concern in the design 

community, whereas those who have been in practice between two and ten years (39%) have 

had ERD as part of the design vocabulary during all of their practitioner experience. 

The largest number of participants worked primarily in non-residential design 

(81.9%), while very few of the participants worked in residential design (11.6%). The 

majority of participants reported the size of their average projects as 25,000 or less (53.4%). 

When examined using smaller increments, the distribution of project size was remarkably 

even. Table 3 presents the breakdown of participants’ average project size. 

Table 3 presents data regarding participants’ ages and education.  Although just over 

one fourth of the participants were between 31 and 40 years of age (26%), the age 

distribution was remarkably even across age groups for practitioners less than 60 years of 

age.  Education was measured according to the highest degree of education completed. The 

majority of participants held a bachelor’s degree (72.6%). Most professional organizations 

require continuing education or professional development coursework.  However, almost one 

fourth (24%) of the participants had completed only one to four hours of continuing 

education coursework on sustainable or green design.  Although one fifth (20.0%) had 

completed more than 20 hours, one fifth (20.5%) had not completed any coursework. 

Passing an examination can be an important step in a career path. Participants 

practicing in the field of architecture may be eligible to take the Architect Registration 
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Examination (ARE). The National Council for Interior Design Qualification (NCIDQ) would 

be applicable for individuals practicing interior design.  The Certified Facility Management 

examination (CFM) is intended for individuals practicing in the field of facility management. 

Table 4 presents the status of participants in each discipline who have passed either the ARE, 

NCIDQ, or CFM examinations.  Note that the majority of both interior designers (72.2%) 

and architects (90.3%) had successfully completed their respective examinations.  In addition 

to qualifying examinations, there are also examinations to become an accredited professional 

in specialized areas.  The Leadership in Energy and Environmental Design (LEED) 

Accredited Professional (AP) examination is designed to test individuals in LEED rating 

systems, processes, and ERD strategies. As shown in Table 3, the majority of participants 

were not LEED AP (54.8%). 

 

Table 4 
 

Successful Completion of Licensing Examinations  

Licensing examinations Frequency Percentage 
 (n of N)* (%) 
 ARE (architects) 28 of 31 90.3 
 CFM (facility managers) 2 of 36 5.6 
 NCIDQ (interior designers) 57 of 79 72.2 
Note. * n =Number of participants in that discipline who successfully completed the 
examination.  N = Number of study participants who identified themselves as being in that 
discipline. 

 

 Firm characteristics.  Demographic data regarding characteristics of respondents’ 

firms included data on firm size, number of architects and numbers of interior designers 

employed, and whether the organization had a policy towards sustainability.  Respondents’ 

firm characteristics are shown in Table 5.  
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Table 5 
 

Respondents’ Firm Characteristics 
Characteristic Frequency Percentage 
 (N) (%) 
Firm Size   
 Small (< 20 employees) 53 50.0 
 Medium (20 – 199 employees) 31 29.2 
 Large (> 199 employees) 15 14.2 
 Missing 7 6.6 
Number of architects   
 None 36 34.0 
 Small  (1 – 5 architects) 18 17.0 
 Medium (6 – 15 architects) 20 18.9 
 Large (> 15 architects) 29 27.4 
 Missing 3 2.8 
Number of interior designers   
 None 4 3.8 
 Small  (1 – 5 interior designers) 70 66.0 
 Medium (6 – 15 interior designers) 24 22.6 
 Large (> 15 interior designers) 5 4.7 
 Missing 3 2.8 
Sustainability policy   
 No 45 42.5 
 Yes 61 57.5 

 

Firms as defined in this study were organizations that employed architects and/or 

interior designers. The firms may have been a sole proprietor with one location or large 

corporations with many offices.  Facility managers typically worked for large corporations, 

not for firms that employ architects or interior designers. Therefore, facility managers were 

removed from all analyses involving firm characteristics. The typical participant worked for 

a firm that had fewer than 20 employees (50.0%), employed one to five interior designers 
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(66.0%), and did not employ any architects (34.0%).  The majority of participants worked for 

a firm that had an initiative or policy toward sustainability (57.5 %). 

Firm size was measured based on the number of individuals employed at the firm.  

The continuous data were divided into categories of small, medium, and large firms.  Small 

firms consisted of those firms with fewer than 20 employees, half (50%) of the participants’ 

firms were small firms. Medium firms consisted of those firms with 20-199 employees.  

Large firms were those firms with 200 or more employees.  Table 5 presents the breakdown 

of participants’ firm sizes.  

Number of architects was measured based on the number of architects employed at 

the firm.  The continuous data were divided into categories of none, small, medium, and 

large.  Small consisted of those firms with fewer than six architects employed; medium firms 

had six to fifteen architects employed; large firms had more than 15 architects employed.  Of 

the firms that employed architects (67), almost half (43.3%) were large firms that employed 

more than 15 architects.  Table 5 presents the breakdown of the number of architects 

employed at the firm.   

Number of interior designers was measured based on the number of interior designers 

employed at the firm.  The continuous data were divided into categories of none, small, 

medium, and large.  Small consisted of those firms with fewer than six interior designers 

employed. Of the firms that employed interior designers (99), more than two thirds (70.7%) 

were small firms with five or fewer interior designers.  Medium firms had six to fifteen 

interior designers employed; large firms had more than 15 interior designers employed.  

Table 5 presents the breakdown of the number of interior designers employed at the firm. 
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 Sustainability policy was measured based on whether the firm had an established 

policy or initiative toward sustainability.  As shown in Table 5, the majority of respondents 

(57.5%) worked at a firm with a sustainability policy in place.  

Representation of Population. The previous section examined the practitioner and 

firm characteristics of the sample.  In this research investigation, architects, facility 

managers, and interior designers who responded to the survey represent the members of the 

professional organizations with which they were affiliated (i.e., AIA, IFMA, ASID, and 

IIDA).  Because it was not possible to draw a random sample, care must be taken in 

generalizing the findings beyond the sample.  However, the purposive sample was carefully 

chosen to allow the selected state chapters in a given geographic region to represent the non-

selected state chapters in that geographic region of the U.S.  Therefore, although the findings 

of the study cannot be generalized to the general membership of the AIA, IFMA, ASID, and 

IIDA organizations, there is reason to believe that the findings are probably reflective of this 

larger population.  However, non-respondent bias may be an issue.  Practitioners who were 

more familiar with or interested in ERD might have been more likely to respond to the 

survey instrument, reducing the study’s external validity. 

Unfortunately, an assessment could not be conducted regarding the location of 

respondents, nor could regional trends be compared because of skipped responses. There 

were two questions on the survey that addressed geographic region.  The first question 

addressed the city and state where the practitioners’ firm was located; 66% of the 

respondents chose to skip this question.  The second question addressed the state in which the 

majority of the firms’ projects were located; 68% of respondents chose skip this question.   
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Discussion of Variables 

Environmentally Responsible Design Strategies. There were several statistically 

significant differences among the practitioner groups regarding the utilization of ERD 

strategies (See Table 6).  Facility managers differed from both architects and interior 

designers regarding utilization of sustainable harvested materials (p = .014 and p = .003) and 

low off-gassing materials (p = .003 and p = .000).  In both situations, facility managers used 

the materials less often than either architects or interior designers. Interior designers differed 

from both architects (p = .002) and facility managers (p = .005) in the number of times they 

specified materials that were cradle to cradle.  It should be noted that there is both a cradle to 

cradle ERD strategy as well as a Cradle to Cradle certification program.  The Cradle to 

Cradle certification program certifies products that successful employ the ERD strategy of 

lifespan assessment as cradle to cradle as opposed to cradle to grave.  Interior designers used 

materials that were cradle to cradle more than either architects or facility managers. 

 

Table 6 
 

T-test for Environmentally Responsible Design Strategies 
Variable t Value Significance 
Energy efficient   
 Architect – facility manager 0.76 .450 
 Architect – interior designer 0.96 .338 
 Facility manager – interior designer 1.96 .052 
Reusable   
 Architect – facility manager 1.82 .074 
 Architect – interior designer 1.60 .113 
 Facility manager – interior designer 0.76 .447 
Locally manufactured   
 Architect – facility manager 4.38 .000** 
 Architect – interior designer 2.37 .200 
 Facility manager – interior designer 2.80 .060 
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Recycled content   
 Architect – facility manager 1.79 .790 
 Architect – interior designer 0.27 .789 
 Facility manager – interior designer 2.46 .015* 
Recyclable   
 Architect – facility manager 0.47 .644 
 Architect – interior designer 1.23 .220 
 Facility manager – interior designer 0.62 .536 
Sustainably harvested    
 Architect – facility manager 2.51 .014* 
 Architect – interior designer 0.27 .787 
 Facility manager – interior designer 3.06 .003* 
Rapidly renewable   
 Architect – facility manager 1.54 .129 
 Architect – interior designer 1.17 .244 
 Facility manager – interior designer 2.72 .007* 
Low off-gassing   
 Architect – facility manager 3.03 .003* 
 Architect – interior designer 0.81 .421 
 Facility manager – interior designer 4.41 .000** 
Cradle to cradle   
 Architect – facility manager 0.01 0.991 
 Architect – interior designer 3.13 .002* 
 Facility manager – interior designer 2.88 .005* 
Note. * p < .05; ** p < .001 

 

There were also several statistically significant differences among the practitioner 

groups regarding the utilization of certification programs (See Table 7).  Interior designers 

differed from architects (p = .001) and facility mangers (p = .000) regarding utilization of 

Greenguard certified materials.  Interior designers specified Greenguard certified materials 

more often than either architects or facility managers.  Facility managers differed from both 

architects and interior designers in the number of times they used FSC certified wood (p = 
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.001 and p = .000) and Energy Star certified products (p = .005 and p = .010).  In both 

situations, facility managers specified certified materials less often than either architects or 

interior designers.  

 

Table 7 
 

Phi Correlation for Certification Programs 

Variable Value Significance 
Greenguard   
 Architect – facility manager -0.14 .250 
 Architect – interior designer 0.33 .001** 
 Facility manager – interior designer 0.47 .000** 
FSC   
 Architect – facility manager 0.41 .001** 
 Architect – interior designer 0.03 .740 
 Facility manager – interior designer 0.34 .000** 
Green Seal   
 Architect – facility manager 0.06 .647 
 Architect – interior designer 0.01 .931 
 Facility manager – interior designer 0.04 .648 
C2C   
 Architect – facility manager 0.06 .628 
 Architect – interior designer 0.17 .077 
 Facility manager – interior designer 0.14 .143 
Energy Star   
 Architect – facility manager 0.35 .005* 
 Architect – interior designer 0.13 .179 
 Facility manager – interior designer 0.24 .010* 
Green Label   
 Architect – facility manager 0.11 .392 
 Architect – interior designer 0.00 .983 
 Facility manager – interior designer 0.11 .244 
LEED   
 Architect – facility manager 0.29 .018* 
 Architect – interior designer 0.14 .150 
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 Facility manager – interior designer 0.16 .079 
Note. * p < .05; ** p < .001 

 

For architects, the most frequently used ERD strategy for product specification was 

use of energy efficient products (51.6%), followed by locally manufactured (48.4%) and low 

off-gassing products (48.4%).  Among facility managers, the most commonly used ERD 

strategy for product specification was specification of reusable products (40.0%), followed 

by recyclable (37.2%) and energy efficient (37.1%).  Among interior designers, the most 

frequently used ERD strategy for product specification was low off-gassing products 

(55.1%), followed by energy efficient (53.8%) and recycled content (41.0%) (See Table 8). 

 

Table 8 
 

Environmentally Responsible Design Usage a 

Variable Architects Facility Managers Interior Designers 
 N % N % N % 
Energy efficiency 16 51.6 21 37.1 42 53.8 
Reusable 6 19.4 14 40.0 20 25.6 
Locally manufactured 15 48.4 5 14.3 17 21.8 
Recycled content 12 38.7 9 25.7 32 41.0 
Recyclable 8 25.9 13 37.2 24 30.7 
Rapidly renewable 3 3.2 5 14.3 13 16.6 
Low off gassing 15 48.4 6 17.1 43 55.1 
Cradle to cradle 0 0 4 11.5 14 18 
Sustainably harvested 
raw materials 

3 9.7 5 14.3 14 17.9 

Note. a Intentionally specified more than 50% of the time. 
 

The most frequently cited strategies for both architects and interior designers were 

strategies that could earn points toward LEED certification on buildings.  The most 

frequently cited strategies for facility managers were money-saving techniques.  Utilizing 
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reusable products instead of purchasing new products instantly saves money.  Using products 

that are recyclable not only lessens the use of raw materials and limits the amount of waste 

sent to landfills, but also saves money that would otherwise be spent on disposal.  Using 

products that are energy efficient saves money on utility bills. 

Energy efficiency seems to be a universal concern for each practitioner group. This 

comes as no surprise with the rising cost of fossil fuels and the increased awareness of the 

damage to the planet caused by many common energy sources.  The most used 

environmentally responsible strategy is to use less energy, which is verified by the Energy 

Star certification process.  As shown in Table 9, Energy Star was one of the certification 

programs that was most familiar to respondents: architects (100%), facility managers 

(91.4%), interior designers (93.7%).  It was also the most frequently used program by all 

participants: architects (90.3%), facility managers (60.0%), and interior designers (79.5%) 

(See Table 10).  The Energy Star certification program is older than all of the other programs, 

except Green Label, which also originated in 1992.  C2C had the lowest frequency of use 

among the practitioner groups, but it is a new certification program that is linked to one 

individual, William McDonough, AIA, who developed and markets it.   

Greenguard certifies low emitting products and materials.  Specifying products that 

are low off-gassing was the most frequently cited strategy for interior designers (55.1%) and 

second most frequently cited strategy for architects (48.4%).  Greenguard certification was 

used by two thirds of the interior designers (65.4%).  However, Greenguard certification was 

cited by fewer than one third of the architects (29%). The discrepancy could be attributed to 

architects purposefully not seeking Greenguard certified products, or architects could be 

unaware of the products’ eligibility for certification.   
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As shown in Table 9, LEED was one of the certification programs that was the most 

familiar to respondents: architects (100%), facility managers (88.6%), and interior designers 

(98.7%).  It was also the second most frequently used program by all participants: architects 

(83.9%), facility managers (57.1%), and interior designers (70.5%), see Table 10.  LEED 

certifies buildings, not products; however, certified products can be utilized to help achieved 

points toward building certification. LEED also has several reference guides available 

outlining ERD strategies that are available for practitioners to use. 
 

Table 9 
 

Program Certification Familiarity 

Variable Architects Facility Managers Interior Designers 
 N % N % N % 
Greenguard 26 78.8 14 40.0 75 94.9 
FSC 25 75.8 9 25.7 53 67.1 
Green Seal 25 75.8 22 62.9 68 86.1 
C2C 12 36.4 5 14.3 35 44.3 
Energy Star 33 100 32 91.4 74 93.7 
Green Label 24 68.6 19 54.3 59 74.7 
LEED 33 100 31 88.6 78 98.7 

 

Table 10 
 

Program Certification Usage 

Variable Architects Facility Managers Interior Designers 
 N % N % N % 
Greenguard 9 29.0 6 17.1 51 65.4 
FSC 15 48.4 4 11.4 35 44.9 
Green Seal 9 29.0 12 34.3 22 28.2 
C2C 1 3.2 2 5.7 12 15.4 
Energy Star 28 90.3 21 60.0 62 79.5 
Green Label 10 32.3 8 22.9 25 32.1 
LEED 26 83.9 20 57.1 55 70.5 
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Adoption Level.  The adoption process consists of five distinct stages: knowledge, 

persuasion, decision, implementation, and confirmation (Rogers, 2003).  The first stage, 

knowledge, occurs when a practitioner initially gains awareness of an ERD strategy. The 

second stage, persuasion, occurs when a practitioner seeks out information to begin 

formulating an opinion of an ERD strategy. The third stage, decision, occurs when a 

practitioner determines whether to adopt or reject an ERD strategy.  The fourth stage, 

implementation, occurs when a practitioner initially tried an ERD strategy.  The final stage, 

confirmation, occurs when a practitioner reinforces their decision by continuing to utilize an 

ERD strategy. 

There was no statistically significant difference among architects’, facility managers’, 

or interior designers’ level of adoption. All respondents were either in the persuasion, 

decision, or confirmation stage of the adoption process. This could be attributed to non-

respondent bias—those most committed to ERD may have been more likely to participate.  

However, it could also be that the majority of architects, facility managers, and interior 

designers feel they have enough information to decide whether to adopt or reject the use of 

ERD strategies. As shown in Table 11, the overwhelming majority of respondents were in the 

confirmation stage of the adoption process.  As will be shown by Hypothesis 7 and 8, product 

understanding and ERD understanding did not seem to influence the adoption process, 

perhaps because the participants were already in the confirmation stage.  However, the 

NCIDQ examination (p = .022) and ER Tendency (p = .016), which was measured by having 

an ERD policy in place, did have an influence on the adoption process among interior 

designers. 
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Table 11 
 

Level of Adoption Process  

Variable Architects Facility Managers Interior Designers 
 N % N % N % 
Adoption process       
 Knowledge 0 0 0 0 0 0 
 Persuasion 0 0 0 0 0 0 
 Decision 0 0 4 11.1 3 3.8 
 Implementation 4 12.9 1 2.8 2 2.5 
 Confirmation 27 87.1 31 86.1 74 93.7 

 

Environmentally Responsible Design Understanding. There was a statistically 

significant difference among practitioner types for ERD understanding.  Facility managers’ 

scores were significantly lower than interior designers’ (p = .000).  However, there was not a 

statistically significant difference between architects and interior designers; nor was there a 

statistically significant difference between architects and facility managers.  Table 12 shows 

the breakdown among practitioner types for the levels of ERD understanding.   

ERD understanding was scored based on matching an ERD strategy with a 

corresponding technique for implementing the designated strategy.  Each correct match was 

awarded one point, and one point was subtracted for each incorrect match. Points were 

neither awarded nor subtracted for choosing the “uncertain” response.  The points achieved 

were totaled to obtain the ERD understanding score.  No understanding was achieved if a 

respondent scored less than one point. Limited understanding was achieved if a respondent 

scored between one and eight points. Moderate understanding was achieved if a respondent 

scored between nine and fourteen points.  Any respondent who scored higher than 14 points 

achieved good understanding. The majority of the practitioners (58.1% of architects, 64.9% 

of facility managers, and 62% of interior designers) had a moderate understanding of ERD. 
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However, fewer than 3% of facility managers had good understanding of ERD, while one 

fourth of the interior designers (26.0%) and architects (22.6%) achieved this higher level of 

understanding.  Furthermore, more than one fourth (27.8%) of the facility managers had only 

a limited understanding, whereas this was the case for only a few architects (12.9%) or 

interior designers (10.4%).    

 

Table 12 
 

ERD Understanding  
Variable Architects Facility Managers Interior Designers 
 N % N % N % 
ERD understanding       
 No understanding 2 6.4 2 5.6 1 1.3 
 Limited understanding 4 12.9 10 27.8 8 10.4 
 Moderate understanding 18 58.1 23 64.9 48 62.3 
 Good understanding 7 22.6 1 2.8 20 26.0 

 

Product Understanding.  There was a statistically significant difference among 

practitioner types for ERD understanding.  Facility managers’ scores were significantly lower 

than both architects’ (p = .002) and interior designers’ (p = .007).  There was not a 

statistically significant difference between architects and interior designers.  Product 

understanding was determined based on matching a product certification program with the 

corresponding environmentally responsible criteria that the program measures.  Each correct 

match was awarded one point, and one point was subtracted for each incorrect match. Points 

were neither awarded nor subtracted for choosing the “uncertain” response.  The points 

achieved were totaled for the ERD understanding score.  No understanding was achieved if a 

respondent scored less than one point.  Limited understanding was achieved if a respondent 

scored between one and three points.  Moderate understanding was achieved if a respondent 
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scored between four and seven points.  Any respondent who scored between eight and eleven 

points achieved good understanding.   

As shown in Table 13, the largest percentage of each practitioner group had no 

understanding of product certification programs.  However, more than half of the architects 

(57.5%) and interior designers (54.3%) had some level of understanding (i.e., limited, 

moderate, or good), whereas the number of facility managers with some level of 

understanding was less than one third (30.6%), and this was the lowest level of understanding 

(i.e., limited).  This is disturbing, in that many facility managers are responsible for, or have a 

major influence on, product specification.  

 

Table 13 
 

Certification Program Understanding  

Variable Architects Facility Managers Interior Designers 
 N % N % N % 
Certification understanding       
 No understanding 14 42.4 25 69.4 37 45.7 
 Limited understanding 13 39.3 11 30.6 31 38.3 
 Moderate understanding 4 12.1 0 0 12 14.8 
 Good understanding 2 6.1 0 0 1 1.2 

 

Hypothesis Testing  

This section reports the outcome of the statistical analyses used to test the null 

hypotheses.   

Hypothesis 1. Hypothesis 1 investigated the differences among architects’, facility 

managers’, and interior designers’ level of adoption of ERD strategies.  Variables tested were 

practitioner type and adoption level.  The Spearman rho correlation was used to analyze rank 

order data.  None of the variables in Hypothesis 1 achieved significance at the specified less 
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than .05 probability level (p < .05).  Therefore, the null hypothesis was not rejected: There 

are no statistically significant differences among architects’, facility managers’, and interior 

designers’ level of adoption of environmentally responsible design strategies.  Overall, this 

means that the practitioner type did not appear to influence where the architects, facility 

managers, or interior designers were in the adoption process of ERD strategies. 

 Hypothesis 2.  Hypothesis 2 investigated the differences among architects’, facility 

managers’, and interior designers’ preferred ERD strategies.  Variables tested were 

practitioner type and ERD strategies.  ERD strategies were analyzed using an independent 

sample t-test for pair-wise comparisons amongst the three groups.  When the population 

distribution is unknown or sample sizes are small, the t-test is used to make inferences about 

two means (Boslaugh & Watters, 2008).  One group was compared with another group, for 

instance architects’ and facility managers’ specification of rapidly renewable products.  Each 

group was compared with every other group.  The Phi correlation is used for analysis when 

both variables are measured on a nominal scale (Boslaugh & Watters, 2008).  Therefore, 

certification program utilization was analyzed using Phi correlation pair-wise comparisons 

amongst the three groups.   

Hypothesis 2 investigated the frequency with which practitioners sought out specific 

environmentally responsible product properties and certifications. Table 8 shows how often 

each group specified ERD products.  Table 9 shows the percentage of each practitioner group 

who had heard of the various certification programs.  Table 10 shows how often each group 

utilized various certification programs. 

As shown in Tables 6 and 7, there were several statistically significant differences 

among the groups; interestingly, most of these differences involved facility managers.  The t-
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test revealed that facility managers had significantly lower utilization than architects with 

locally manufactured products, t (63) = 4.38, p = .000; sustainably harvested products, t (63) 

= 2.51, p = .014; and low-off gassing products, t (63) = 3.03, p = .003.  Facility managers 

also had significantly lower utilization than interior designer with recycled content, t (111) = 

2.46, p = .015; sustainably harvested products, t (111) = 3.06 p = .003; rapidly renewable 

products, t (111) = 2.72, p = .007; low-off gassing products, t (111) = 4.41, p = .000; and 

cradle to cradle products, t (111) = 2.88, p = .005.  In addition, the t-test revealed that 

architects had significantly lower utilization of cradle to cradle products than interior 

designers, t (107) = 3.13, p = .002.   

The Phi correlation test revealed a significant difference between facility managers 

and architects utilization of FSC certified products, rφ (66) = -0.41, p = .001; Energy Star 

certified products, rφ (66) = 0.35, p = .05; and LEED, rφ (66) = 0.29, p = .018.  Facility 

managers and interior designers were also significantly different in their utilization of 

Greenguard certified products, rφ (115) = 0.47, p = .000; FSC certified products, rφ (115) = 

0.34, p = .000; and Energy Star certified products, rφ (115) = 0.24, p = .010.  In addition, the 

Phi correlation revealed a significant difference between architects’ and interior designers’ 

utilization of Greenguard certified products, rφ (109) = 0.33, p = .001. 

Therefore, the null hypothesis was rejected: There are statistically significant 

differences among architects’, facility managers’, and interior designers’ preferred 

environmentally responsible design strategies.  The findings document that architects’, 

facility managers’, and interior designers’ differ as to their preferred utilization of ERD 

strategies. 
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Hypothesis 3. Hypothesis 3 investigated the differences between architects’ and 

interior designers’ level of adoption and firm characteristics.  Variables tested were 

practitioner type, adoption level, and firm characteristics.  Continuous data on firm size, 

number of architects, and number of interior designers were analyzed using Spearman-rho 

test.  There were not enough responses to analyze nominal and ordinal data using Pearson 

Chi-square.  Therefore, nominal and ordinal data were analyzed using Fisher’s Exact Test.  

Fisher’s Exact Test is used with small data sets, specifically cells with expected values less 

than five (Boslaugh & Watters, 2008).  As shown in Table 14, interior designers’ level of 

adoption (p = .016) was statistically significant for firms with an ER tendency, which was 

measured by determining if the firm had any initiative or policy towards sustainability.  

Interior designers employed at firms with an ER tendency were more likely to have a higher 

level of adoption, at greater than 95% confidence level.  Therefore, the null hypothesis was 

rejected: There are statistically significant differences between the architects’ and interior 

designers’ level of adoption of environmentally responsible design strategies and firm 

characteristics.  This means that there are differences between interior designers and 

architects in regard to their firms’ characteristics and their adoption level, although it was 

statistically significant for only one characteristic, ER tendency.  

 

Table 14 
 

Fisher’s Exact Test for Adoption Level and ER Tendency 

Characteristic Significance 
ER tendency 
 Architect  .601 
 Interior designer .016* 
Note. * p < .05 
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Hypothesis 4.  Hypothesis 4 investigated the differences among architects’, facility 

managers’, and interior designers’ level of adoption and practitioner characteristics.  

Variables tested were practitioner type, adoption level, and practitioner characteristics.  There 

were not enough responses to analyze the nominal and ordinal data using Pearson Chi-

square.  Therefore, Fisher’s Exact Test was used.  Fisher’s Exact Test is used with small data 

sets, specifically cells with expected values less than five (Boslaugh & Watters, 2008).  

Interestingly, of the multiple characteristics that were evaluated (age, years practiced, 

average project size, licensing examination, LEED accreditation, education level, continuing 

education coursework, and design specialization), only one showed a statistically significant 

difference.  As shown in Table 15, for interior designers, passing the NCIDQ examination 

was statistically significant, but was not for architects or facility managers who had passed 

their respective examinations.  For interior designers, passing the NCIDQ was related to their 

level of adoption (p = .022) at greater than 95% confidence level.  Therefore, the null 

hypothesis was rejected: There are statistically significant differences among the architects’, 

facility managers’, or interior designers’ level of adoption of environmentally responsible 

design strategies and practitioner characteristics.  Overall, there are differences among 

interior designers, architects, and facility managers in regards to practitioner characteristics 

and adoption level, although it was statistically significant for only one characteristic, 

licensing examination. 
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Table 15 
 

Fisher’s Exact Test for Adoption Level and Practitioner Characteristics 
Characteristic  Significance 
Years in professional practice   
 Architect   .114 
 Facility manager  .144 
 Interior designer  .539 
Project size   
 Architect   .984 
 Facility manager  .63 
 Interior designer  .595 
Licensing examination   
 Architect   .442 
 Facility manager  .249 
 Interior designer  .022* 
Continuing education coursework   
 Architect   .536 
 Facility manager  .848 
 Interior designer  .861 
LEED AP   
 Architect   .602 
 Facility manager  1.0 
 Interior designer  .743 
Education level   
 Architect   1.0 
 Facility manager  .661 
 Interior designer  .587 
Age   
 Architect   .135 
 Facility manager  .554 
 Interior designer  .516 
Design Specialization   
 Architect   .87 
 Facility manager  1.0 
 Interior designer  .22 
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Note. * p < .05 
 

Hypothesis 5. Hypothesis 5 investigated the differences among architects’, facility 

managers’, and interior designers’ understanding of product certification.  Variables tested 

were practitioner type and product understanding.  An independent t-test was used to analyze 

discrete variables for pair-wise comparisons amongst the three groups.  The Kruskal-Wallis 

H test was used to analyze ordinal data.  An independent t-test can only test comparisons 

between two groups, whereas the Kruskal-Wallis H test allows multiple groups to be 

compared (Boslaugh & Watters, 2008).  Kruskal-Wallis H test allows all possible 

combinations to be tested at once using a generalized version of the Wilcoxon rank sum test; 

statistical significance is established using a chi-square test (Boslaugh & Watters, 2008). 

As shown in Table 16 and 17, facility managers had significantly lower product 

understanding scores than both architects, t (67) = 3.29, p = .002, and interior designers, t 

(115) = 2.74, p = .007, at a confidence level greater than 99%.  Therefore, the null hypothesis 

was rejected: There are statistically significant differences among architects’, facility 

managers’, and interior designers’ level of product understanding.  Findings show there are 

differences between facility managers and architects and interior designers in regard to their 

understanding of ER products.   
 

Table 16  
 

Independent t-Test for Product Understanding Scores 
Variable t Value Significance 
Product understanding score   
 Architect – facility manager 3.29 .002* 
 Architect – interior designer 0.84 .402 
 Facility manager – interior designer 2.74 .007* 
Note. * p < .05 
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Table 17 
 

Kruskal-Wallis H Test for Product Understanding Level 

Variable Mean rank Chi square Significance 
Level of product understanding 9.625 .008* 
 Architect  81.26   
 Facility manager 56.40   
 Interior designer 78.25   
Note. * p < .05 

 

Hypothesis 6. Hypothesis 6 investigated the differences among architects’, facility 

managers’, and interior designers’ understanding of ERD.  Variables tested were practitioner 

type and ERD understanding.  An independent t-test was used to analyze discrete variables 

for pair-wise comparisons amongst the three groups.  The Kruskal-Wallis H test was used to 

analyze ordinal data.   

As shown in Tables 18 and 19, facility managers had significantly lower ERD 

understanding scores than interior designers had, t (111) = 4.77, p = .000, at a confidence 

level greater than 99%.  Therefore, the null hypothesis was rejected: There are statistically 

significant differences among architects’, facility managers’, and interior designers’ level of 

environmentally responsible design understanding.  This means that there are differences 

between facility managers and interior designers in regard to understanding of ERD with 

designers appearing to have more content understanding.   
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Table 18 
 

Independent t-Test for ERD Understanding Scores 
Variable t Value Significance 
ERD understanding score   
 Architect – facility manager 1.91 .061 
 Architect – interior designer 1.87 .064 
 Facility manager – interior designer 4.77 .000** 
Note. * p < .001 

 

Table 19   
 

Kruskal-Wallis H Test for ERD Understanding Level 
Variable Mean rank Chi square Significance 
Level of ERD understanding 12.847 .002* 
 Architect  73.60   
 Facility manager 54.38   
 Interior designer 80.53   
Note. * p < .05 

 

Hypothesis 7.  Hypothesis 7 investigated the relationship among architects’, facility 

managers’, and interior designers’ product certification understanding and level of adoption 

of ERD. Variables tested were practitioner type, level of adoption, and product 

understanding. Multivariate linear regression was used to analyze the data. None of the 

variables in Hypothesis 7 achieved significance at the specified less than .05 probability level 

(p < .05).  Therefore, the null hypothesis was not rejected: There is no statistically significant 

relationship among architects’, facility managers’, and interior designers’ level of adoption of 

environmentally responsible design strategies and their level of environmentally responsible 

product understanding.  Architects’, facility managers’, and interior designers’ understanding 

of product certification did not seem to be related to their level in the adoption process of 

ERD strategies.   
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Hypothesis 8.  Hypothesis 8 investigated the relationship among architects’, facility 

managers’, and interior designers’ ERD understanding and level of adoption. Variables tested 

were practitioner type, level of adoption, and ERD understanding.  Multivariate linear 

regression was used to analyze the data. None of the variables in Hypothesis 8 achieved 

significance at the specified less than .05 probability level (p < .05).  Therefore, this research 

investigation fails to reject the null hypothesis: There is no statistically significant 

relationship among architects’, facility managers’, and interior designers’ level of adoption of 

environmentally responsible design strategies and their level of environmentally responsible 

design understanding.  Architects’, facility managers’, and interior designers’ understanding 

of ERD strategies did not seem to be related to their status in the process of adoption of ERD 

strategies.   

Closing 

 This chapter reported the descriptive statistical analysis of the data collected from the 

respondents.  Research hypotheses were either rejected or retained based on the outcomes of 

statistical analyses.  The following chapter will present a summary of the research findings 

and draw conclusions regarding the research questions and hypotheses.   
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Chapter Five: Conclusions, Discussion, and Recommendations for Future Research 

The purpose of this chapter is to summarize the study, interpret the research findings, 

and report how the findings contribute to the literature.  The chapter is organized into three 

main sections.  The first section summarizes this study.  The second section summarizes the 

conclusions drawn from the research.  The third section discusses the assumptions and 

limitations of the study and identifies recommendations for future research.   

Summary of Research Design 

Architects, facility managers, and interior designers have a unique opportunity to 

impact the health and wellbeing of current and future generations and of the planet on which 

they live, work, and play, through the implementation of environmentally responsible design 

(ERD) strategies and specification of environmentally responsible products.  The purpose of 

this exploratory descriptive study was 1) to document the adoption process of ERD 

strategies, 2) to ascertain practitioners’ understanding level of ERD strategies and certified 

products, 3) to characterize architectural and design firms in which environmentally 

responsible practitioners are employed, 4) to characterize the practitioners who implement 

ERD strategies, and 5) to determine the impact ERD has in the decision-making process. 

This national study was a cross-sectional survey of a purposive sample of architects, 

facility managers, and interior designers in eight states, from four geographic regions of the 

United States, who were members of four professional organizations.  The web-based, self-

administered questionnaire, consisting of 31 items, was disseminated through the 

professional organizations of AIA, IFMA, ASID, and IIDA either as a link in a newsletter or 

as a direct email.  Data collection occurred over a seven-month time span.  Descriptive 

statistical analysis was used to summarize the data (i.e., to describe the sample).  To test the 
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hypotheses, correlational statistical analyses (i.e., measures of association) were used to 

determine if there were statistically significant differences among the practitioner groups at 

the 0.05 probability level. 

Summary of Research Results 

 Practitioner and Firm Characteristics.  Demographic data requested of participants 

were separated into two categories: practitioner characteristics and firm characteristics.  As 

determined by the mode, the typical practitioner was an interior designer (54%), between 31-

50 years of age (47%), with a bachelor’s degree (73%), who had been in practice for more 

than 15 years (37%) specializing in corporate office design (41%), was NCIDQ certified 

(40%), but was not a LEED AP (55%).  As determined by the mode, the typical firm had 1-

19 employees (50%), with one to five interior designers (66%), no architects (34%), and had 

a sustainability policy in place (58%).   

Eight attributes of practitioner characteristics were tested to determine if they were 

correlated to the adoption of ERD: years practiced, design specialization, average project 

size, age, education level, continuing education coursework, licensing examination, and 

LEED accreditation.  However, only one had a statistically significant influence on the 

adoption process.  Interior designers who have passed the NCIDQ examination were more 

likely to have a higher level of adoption (p = .022) at greater than 95% confidence level.  

There were no statistically significant differences among the practitioners with any of the 

other characteristics that were tested.  As shown in Table 6, the overwhelming majority of 

respondents (90.4%) were in the final stage, confirmation, of the adoption process for at least 

some ERD strategies.  Due to the uneven distribution of the respondents across the five 

stages of the adoption process, it was not possible to determine if other practitioner 
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characteristics would have been related to the initial stages rather than the final stages of the 

adoption process.   

Four attributes were tested for firm characteristics: firm size, number of architects and 

number of interior designers employed, and whether the organization had a policy towards 

sustainability.  However, only one characteristic had a statistically significant influence on 

the adoption process.  Interior designers, who were employed at a firm with an established 

policy or initiative toward sustainability, were more likely to have a higher level of adoption 

(p = .016) at greater than 95% confidence level.  There were no statistically significant 

differences among the practitioners with any of the other firm characteristics that were tested.  

As shown in Table 6, among architects and interior designers, the overwhelming majority of 

respondents are in the final stage, confirmation, (91.8%) of the adoption process for at least 

some ERD strategies.  Due to this uneven distribution within the respondents across the five 

stages of the adoption process, it was not possible to determine if other firm characteristics 

would have been related to the initial stages of the adoption process rather than the final 

stages.  In addition, interior designers were the largest practitioner response group (54.1%).  

It may be that if a greater number of architects responded to the survey a policy towards 

sustainability would have had a statistically significant influence on the adoption process for 

architects.  

Previous research on the adoption process (Bengtsson et al., 2007; Ireland, 2007) 

showed that larger firms were more likely to be the first to adopt a new innovation.  Research 

specific to adoption of ERD (Kang & Guerin, 2009) showed that interior designers working 

on larger project sizes were more likely adopt ERD strategies.  Neither of these findings was 

supported by this research investigation.   
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In this study, adoption of ERD strategies was widespread across practitioner type, 

design specialization, firm size, age, experience, education, and number of architects or 

interior designers employed.  However, there were statistically significant differences among 

practitioner types regarding specific ERD strategies utilized.  Interior designers who worked 

at a firm with a sustainability policy (p = .016) and those who had passed the NCIDQ exam 

(p = .022) were more likely to be in a higher level of adoption of ERD strategies.  This means 

that interior designers who had passed the NCIDQ or who were working at a firm that had a 

sustainability policy in place were more likely to be in the confirmation stage than the 

decision or implementation stages of the adoption process.   

Understanding of ERD.  A majority of the firms in this study (57.5%) had a policy 

regarding sustainability in place indicating that there is a clear awareness of the need for 

ERD in the industry.  There is also a consumer demand for ERD, considering that in 2010, 

green building comprised 25% of all new construction activity, equating to roughly $55 

billion (McGraw-Hill Construction, 2010).  Unfortunately, previous research has not 

ascertained practitioners’ level of knowledge of ERD strategies or of certified products; 

therefore this study provides baseline data for future research endeavors.   

This research investigation found that there were statistically significant differences 

in both product understanding and in ERD understanding among architects, facility 

managers, and interior designers who participated in the study.  Product understanding was 

determined based on matching a product certification program with the corresponding 

environmentally responsible criteria measured by the program.  Each correct match was 

awarded one point, and one point was subtracted for each incorrect match. Points were 

neither awarded nor subtracted for choosing the “uncertain” response.  The product 
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understanding score was converted to four categories: no understanding, limited 

understanding, moderate understanding, and good understanding.  A large number of 

respondents (42.4% of architects, 69.4% of facility managers, and 45.7% of interior 

designers) scored no understanding in regard to product understanding.  However, more than 

half of the architects (57.5%) and of the interior designers (54.3%) had some level of 

understanding (i.e. limited, moderate or good), whereas, the number of facility managers was 

less than one third (30.6%), and this was the lowest level (i.e., limited understanding).  This 

is cause for concern, in that many facility managers are responsible for, or have a major 

influence on, product specification.  Additionally, facility managers scored significantly 

lower than both architects (p = .002) and interior designers (p = .007) in their understanding 

of certification programs.  

ERD understanding was scored based on matching an ERD strategy with a 

corresponding technique for implementing the designated strategy.  Each correct match was 

awarded one point, and one point was subtracted for each incorrect match. Points were 

neither awarded nor subtracted for choosing the “uncertain” response.  The points achieved 

were totaled for the ERD understanding score.  The ERD understanding score was converted 

to four categories: no understanding, limited understanding, moderate understanding, and 

good understanding.  The majority of respondents (58.1% of architects, 64.9% of facility 

managers, and 62.3% of interior designers) achieved moderate understanding (i.e., scored 

between nine and fourteen points).  However, more than one fourth (27.8%) of the facility 

managers had only a limited understanding, whereas this was the case for only a few 

architects (12.9%) or interior designers (10.4%).  In addition, facility managers scored 

significantly lower (p = .000) than interior designers in their level of ERD understanding.   
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Increased marketing of certification programs and of certified products should assist 

in diminishing the lack of understanding of the ERD strategies and certification programs 

that assist practitioners in achieving ERD strategies.  Greenwashing can become an issue if 

practitioners are not aware of the criteria with which products are certified by the specific 

certification programs. Continuing education units (CEUs) targeting certification programs 

would be beneficial in increasing practitioners’ product understanding level.  Professional 

organizations might consider requiring a percentage of their members’ required CEU credits 

be related to ERD strategies and/or certification programs, which could contribute to an 

increase in practitioners’ understanding of ERD.  

In this research investigation, facility managers scored lower than both architects and 

interior designers in their understanding of ERD and of product certifications.  When 

architects and interior designers are collaborating with facility managers, it is important that 

there are no assumptions regarding knowledge of various ERD strategies and certification 

programs.  

International Facility Management Association (IFMA) is the professional 

organization for facility managers, whereas American Institute of Architects (AIA) is the 

professional organization for architects, and ASID and IIDA are the professional 

organizations for interior designers.  AIA, ASID, and IIDA all require CEUs to maintain 

professional status; however, IFMA does not.  Not requiring CEUs may contribute to the lack 

of understanding that facility managers have when compared to interior designers and 

architects.  Because IFMA does not require CEUs of its members, it is important that 

companies employing facility managers take a vested interest in their continued education.  

Companies could provide incentives for facility managers to take their certifying exam 
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(CFM).  Companies could also provide support for facility managers to attend conferences or 

webinars regarding ERD and certification programs.  

Adoption Process.  It is important to know where a given industry lies in terms of 

adopting new innovations in order to successfully bridge the disparity between theory and the 

reality of practice (Rankin & Luther, 2006).  This study used Rogers’ Theory of Adoption as 

a framework to assist in determining where the design and building industry is in regard to 

the adoption of ERD.  The five stages of the adoption process, as described by Rogers 

(2003), are knowledge, persuasion, decision, implementation, and confirmation. The findings 

showed that none of the practitioners were in the earliest stages, either the knowledge or 

persuasion stages, of the adoption process.  The middle stages, the decision and 

implementation stages, of the adoption process both had a relatively low percentage of 

practitioners (4.8%).  The vast majority of practitioners (90.4%) were in the final stage, 

confirmation, of the adoption process. These findings neither support nor refute Rogers’ 

work, but instead provide a baseline as to the current status of the industry.  It is possible that 

due to potential bias of the sample, the respondents are early adopters who were willing to 

take the risk of adopting an innovation in order to gain the competitive advantage; future 

studies should include a national survey, using a random sample, to see if the late majority 

has adopted ERD, and if so, what effect this has had on the prevalent ERD strategies in the 

industry.   

All of the respondents in this research investigation were either in the decision, 

implementation, or confirmation stage of the adoption process.  The overwhelming majority 

of respondents (87.1% of architects, 86.1% of facility managers, and 93.7% of interior 

designers) were in the confirmation stage of adoption, meaning that not only are architects, 
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facility managers, and interior designers using ERD strategies for their projects, they are 

doing so on a continual basis.   

In this investigation, the two most frequently utilized ERD strategies for product 

specification among facility managers were if the product was reusable (40%), followed by if 

it was recycled (37.2%).  These findings were consistent with an earlier IFMA study.  

According to that survey (IFMA, 2002), the two most commonly used ERD strategies among 

facility managers were recycling and reusing materials.  

The IFMA (2002) study found that almost two thirds (61%) of the respondents were 

at least in the implementation stage of the adoption process, although they were 

implementing select ERD strategies instead of a holistic master plan.  This research 

investigation found a substantial increase–almost all (89.9%) of facility managers were at 

least in the implementation state of the adoption process.  This suggests that facility 

managers recognize the importance of at least some of the ERD strategies and are 

implementing them in their current projects.  There is a need, however, to increase the 

number of strategies utilized.   

Architects are most likely to utilize strategies that lessen the demand for energy.  

Facility managers are most likely to use strategies that allow for reuse.  Interior designers are 

most likely to implement strategies that protect indoor air quality through low off-gassing. 

Although the ERD strategies that each practitioner group uses varies, as a whole they are 

covering numerous components of ERD by giving attention to the health of occupants, 

lessening the reliance on non-renewable energy sources, and decreasing the amount of 

material sent to landfills.   
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Hypothesis 1.  The null hypothesis was not rejected: There are no statistically 

significant differences among architects’, facility managers’, and interior designers’ level of 

adoption of environmentally responsible design strategies.  Overall, this means that the 

practitioner type does not appear to influence where the architects, facility managers, or 

interior designers are in the process of adopting ERD strategies. The overwhelming majority 

of practitioners (90.4%) were in the confirmation stage: architects (87.1%), facility managers 

(86.1%), and interior designers (93.7%) for at least some ERD strategies. The small amount 

of variance across the stages in the adoption process might have been responsible for the lack 

of statistically significant difference between practitioner type and adoption level.  

Hypothesis 2.  The null hypothesis was rejected: There are statistically significant 

differences among architects’, facility managers’, and interior designers’ preferred 

environmentally responsible design strategies.  Findings, therefore, document that architects, 

facility managers, and interior designers differ as to their preferred utilization of ERD 

strategies.  While 90.4% of practitioners in this study have adopted at least some ERD 

strategies, there is a difference regarding which strategies practitioners are utilizing.  

Architects’ preferred ERD strategies were energy efficiency (51.6%) and use of locally 

manufactured (48.4%) and low off-gassing materials (48.4%).  Facility managers preferred 

ERD strategies seemed to be reusability (40.0%), recyclability (37.2%), and energy 

efficiency (37.1%).  Interior designers preferred ERD strategies were use of low off-gassing 

materials (55.1%), energy efficiency (53.8%), and recyclability (41.0%).  Facility managers 

preferred strategies that were related to cost savings, while architects and interior designers 

preferred those that held the potential for achieving points in the LEED certification program.   
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Hypothesis 3.  The null hypothesis was rejected: There are statistically significant 

differences between architects’ and interior designers’ level of adoption of environmentally 

responsible design strategies and firm characteristics.  This means that there are differences 

between interior designers and architects in regard to their firms’ characteristics and their 

adoption level, although for only with one characteristic, ER tendency, which was measured 

by having a sustainability policy in place.  The overwhelming majority (91.8%) of architects 

and interior designers were in the final stage, confirmation, of the adoption process for at 

least some ERD strategies.  This lack of variance across stages of the adoption process made 

it difficult to determine if other firm characteristics might have influenced practitioners who 

were in the early stages of the adoption process.  

Hypothesis 4.  The null hypothesis was rejected: There are statistically significant 

differences among the architects’, facility managers’, and interior designers’ level of 

adoption of environmentally responsible design strategies and practitioner characteristics.  

Overall, there are differences among interior designers, architects, and facility managers in 

regard to practitioner characteristics and adoption level, although for only with one 

characteristic, licensing examination.  For interior designers, passing the NCIDQ exam was 

related to their adoption level.  Perhaps the relationships between adoption level and the 

other characteristics that were evaluated did not reach statistical significance because almost 

all of the participants were at the confirmation level of adoption of ERD (91.8%).  

Hypothesis 5.  The null hypothesis was rejected: There are statistically significant 

differences among architects’, facility managers’, and interior designers’ level of product 

understanding.  Findings show there are differences between facility managers, architects, 

and interior designers in regard to their understanding of ER products.  Facility managers had 
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significantly lower understanding scores than either architects or interior designers. Perhaps 

facility managers were unaware of a number of the certification programs or perhaps facility 

managers felt it was sufficient to know that a product was certified, without fully 

understanding the specifics of each of the certification programs. 

 Hypothesis 6.  The null hypothesis was rejected: There are statistically significant 

differences among architects’, facility managers’, and interior designers’ level of 

environmentally responsible design understanding.  However, there was not a significant 

difference between scores for architects and facility managers or between scores for 

architects and interior designers.  There were statistically significant differences between 

facility managers and interior designers in regard to understanding of ERD.  Facility 

managers had significantly lower scores than interior designers.  This suggests caution when 

they are working together to make certain that facility managers understand both the 

potential scope of ERD and the appropriate strategies that will ensure the desired outcome. 

 Hypothesis 7.  The null hypothesis was not rejected: There is no statistically 

significant relationship among architects’, facility managers’, and interior designers’ level of 

adoption of environmentally responsible design strategies and their level of environmentally 

responsible product understanding.  Product certification understanding does not seem to 

influence architects’, facility managers’, and interior designers’ stage in the adoption of ERD 

strategies.  Many practitioners were utilizing various certification programs; however, their 

understanding of the certification programs was lacking.  As shown in Table 13, the largest 

percentage of each practitioner group (i.e., the mode) had no understanding regarding 

product certification: architects (42.4%), facility managers (69.4%), and interior designers 

(45.7%).  Perhaps, it is only important for the practitioners to know that a product has 
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attained certification without understanding the intricacies of the certification program.  The 

overwhelming majority of practitioners (90.4%) were in the confirmation stage: architects 

(87.1%), facility managers (86.1%), and interior designers (93.7%) for at least some ERD 

strategies.  The small amount of variation across the stages may have masked any differences 

between their adoption level and their product understanding. 

Hypothesis 8.  The null hypothesis was not rejected: There is no statistically 

significant relationship among architects’, facility managers’, and interior designers’ level of 

adoption of environmentally responsible design strategies and their level of environmentally 

responsible design understanding.  ERD understanding was not related to architects’, facility 

managers’, and interior designers’ stage in the adoption of ERD strategies.  The majority of 

respondents were in the confirmation stage of the adoption process (90.4%), and had a 

moderate to good understanding of ERD (81.3%).  The small amount of variance across the 

stages of the adoption process and across the levels of understanding of ERD may have 

skewed the results.  

Assumptions, Limitations, and Suggestions for Future Research 

The researcher assumed that participants of this study answered all questions honestly 

and correctly.  It is also assumed that the method of data collection accurately measured the 

participants’ level of ERD adoption as well as their product and ERD understanding.  

The findings in this research should be interpreted in light of several study 

limitations.  The design of the study (i.e., selection of a purposive rather than a random 

sample) limits the generalizability of the study’s findings.  Using practitioner organizations’ 

newsletters to distribute the invitation to participate produced a self-selected sample who 

may differ from other members of the study population.  Future replication of this 
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investigation should attempt to address these limitations in order to generate more 

generalizable results. 

This research is a snapshot of the design and building industry in general; however, 

every discipline could not be addressed within the scope of this research project.  This study 

did not survey construction managers, engineers, landscape architects, urban planners, or 

building owners, among many other practitioners who also impact the built environment.  

Architects and interior designers were selected because they create built environments and 

are primarily responsible for the implementation of ERD strategies.  Facility managers are 

also involved in the product specification process and often act as clients of architects and 

interior designers, thus providing another perspective.  In addition, facility managers are 

often times in charge of maintenance and operations of the built environment.  Future 

research should incorporate other practitioner groups within the design and building industry 

such as engineers, construction managers, landscape architects, and urban planners in order 

to gain a broader understanding of the adoption of ERD strategies.  Building owners should 

also be incorporated in order to provide a financial perspective. 

Only practitioners who were members of AIA, IFMA, ASID, and/or IIDA and had 

email and internet access were able to participate in this study.  Practitioners who do not 

belong to these organizations may be different in important ways in their understanding and 

adoption of ERD strategies.  This should be addressed in future research.  Future research 

should be conducted to ascertain the knowledge of architects, facility managers, and interior 

designers who do not belong to a professional organization.   

Facility managers consistently scored lower than either architects or interior designers 

regarding knowledge of ERD strategies and products.  This is of concern because facility 
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managers are typically responsible for the built environment after the initial construction 

project has been completed.  They are often the decision-makers as to specification of 

finishes and furnishing during the ongoing refurbishing and renovation of existing structures.  

Future research should explore ways to encourage a profound change, a paradigm shift, in 

facility managers’ perceptions regarding the need to embed a comprehensive range of ERD 

criteria into the design and renovation of the built environment.    

In this study, firm characteristics and practitioner characteristics were investigated to 

determine differences between practitioners’ level of adoption of ERD strategies.  The study 

also investigated the differences between practitioners’ ERD understanding and product 

certification understanding.  Future research should be conducted investigating the impact 

that firm and practitioner characteristics have on understanding levels.  Future research 

should also be conducted longitudinally to determine if and in what ways understanding 

levels have changed over the course of time. 

In this research investigation, the entire population of the professional organizations’ 

selected state chapters was canvassed via email and organizational newsletters.  The response 

rate could not be calculated because the number of returned emails was unknown; nor could 

it be determined how many practitioners read the electronic newsletters (i.e., received the 

invitation to participate).  However, it can be inferred that the response rate was low.  The 

small number of respondents limited the type of statistics that could be performed and 

prevented some attributes from being analyzed.  The low response rate further limited 

generalizability.  Future research should attempt to contact participants directly to facilitate 

measures that may increase the response rate. 
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There are several types of information bias and measurement bias.  One such type of 

information bias is a social desirability bias.  This form of bias occurs when individuals reply 

in a manner that presents themselves in a favorable light (Boslaugh & Watters, 2008).  

Specifying environmentally responsible products and using ERD strategies is generally 

recognized as more socially acceptable, given the recent media attention that has been given 

to this topic.  This research is also susceptible to nonresponse bias, a form of measurement 

bias.  Practitioners who were more familiar with or interested in ERD may have been more 

likely to respond to the invitation to participate.  Therefore, those practitioners who were not 

interested in, or familiar with, ERD were less likely to participate in the study.  Social 

desirability bias in conjunction with nonresponse bias may have skewed the data toward 

higher levels of adoption.   

Conclusions 

The first objective of this research investigation was to document the adoption 

process of ERD strategies.  The adoption process of ERD strategies consisted of five stages: 

knowledge, persuasion, decision, implementation, and confirmation.  The findings showed 

that none of the practitioners were in either the knowledge or persuasion stages of the 

adoption process.  The decision and implementation stages of the adoption process both had 

relatively low percentage of practitioners (4.8%).  The vast majority of practitioners (90.4%) 

were in the final stage, confirmation, of the adoption process. 

The second objective of this research investigation was to ascertain the understanding 

level of ERD strategies and certified products.  The understanding level for ERD strategies 

among the practitioners, as a whole, was much better than the understanding levels of 

certification programs. The majority of practitioners (81.3%) had moderate to good 
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understanding of ERD strategies, whereas the majority of practitioners (89.7%) had no to 

limited understanding of certification programs. 

The third objective of this research investigation was to characterize architectural and 

design firms in which environmentally responsible practitioners were employed.  Four 

attributes were tested for firm characteristics: firm size, number of architects and numbers of 

interior designers employed, and whether the organization had a policy towards sustainability 

(i.e. the ER tendency).  However, only one characteristic had a statistically significant 

influence on the adoption process of one practitioner group–ER tendency for interior 

designers.  Therefore, it can be concluded that firms that employ environmentally responsible 

practitioners are diverse in their firm size and in the number of architects and interior 

designers employed.   

The fourth objective of this research investigation was to characterize the 

practitioners who implement ERD strategies.  Eight attributes were tested for practitioner 

characteristics: years practiced, design specialization, average project size, age, education 

level, continuing education coursework, licensing examination, and LEED accreditation.  

However, only one characteristic had a statistically significant influence on the adoption 

process for one practitioner group: NCIDQ certification for interior designers.  From these 

findings it can then be concluded that practitioners who are implementing ERD strategies are 

diverse in their age, design specialization, years of practice, and education level.   

The final objective of this research investigation was to determine the impact ERD 

had in the decision-making process.  In regard to product certification the largest percentage 

of each practitioner group (i.e. the mode) had no understanding regarding product 

certification: architects (42.4%), facility managers (69.4%), and interior designers (45.7%).  



 Adoption of Environmental Responsibility 101 

However, the overwhelming majority of practitioners (90.4%) were in the confirmation stage 

of ERD strategies.  In regard to ERD understanding, the majority of respondents had a 

moderate to good understanding of ERD (81.3%) and were in the final stage of the adoption 

process (90.4%).  From these findings it can be concluded that across each practitioner 

group, lack of understanding or insufficient education regarding product certification did not 

seem to impact the decision to implement ERD strategies.  

Major findings regarding assimilation of ERD among participants included: 1) 

although adoption of ERD strategies is widespread across the practitioner groups ERD 

understanding levels are problematic, 2) although practitioners are familiar with certification 

programs, they are not well understood, and 3) the overwhelming majority of practitioners 

are at the final stage, confirmation, of the adoption process of at least some of the ERD 

strategies.  If the general population of practitioners is understood to be similar to the 

participants in ways that are relevant to this research investigation, it is clear that 

environmental responsibility is an important criterion in the design of the built environment.  

Closing 

This research investigation attempted to document the adoption process of ERD 

strategies among architects, facility managers, and interior designers as well as to measure 

their knowledge of ERD strategies. The results provide insight into the design and building 

industry’s use of environmentally responsible design strategies.  This information can be 

used to further the education of practitioners and to facilitate dialog as how best to move the 

industry forward toward a more environmentally responsible future.   
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Appendix A: Informed Consent 

 
The purpose of this research is an exploratory study to investigate the knowledge and 

utilization of green/sustainable design.  The information gathered will be used for research 

publication only.  It will help the investigators to gain more insight into the design and 

building industry’s knowledge and adoption of sustainable/green design.  There is no 

potential risk involved in the study.  This is an anonymous survey and all gathered 

information will remain confidential.   

You can help us in this project by filling out the questionnaire.  It should take 15 

minutes to complete. Participation in this project is strictly voluntary, and if you choose not 

to participate, this will in no way affect any interactions with the researchers or Eastern 

Michigan University. You are free to withdraw your participation at any time.  If you have 

any questions or you would like to receive an executive copy of the findings, you are 

encouraged to contact Amanda Gale 734-487-2490, agale@emich.edu, or Dr. Louise Jones, 

734-487-2490, ljones@emich.edu.   

If you have any questions or concerns regarding your rights as a study participant, 

you may contact Dr. Deb deLaski-Smith, Administrative Co-Chair of the Eastern Michigan 

University Human Subjects Review Committee.  For your records please keep a copy of this 

consent form. 

We would appreciate it if you would take the time to answer each question as 

honestly as you can.  If you feel the procedures and requirements have been explained to you, 

and you understand them thus consenting to participate in this study, please select the link to 

the online survey below: 
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Appendix B: Survey Instrument 

THANK YOU for agreeing to participate in the survey.  The questionnaire should take 

approximately 15 minutes to complete.  For each question please mark the answer that most 

closely represents your perceptions.  Although we hope you will answer every question, you 

may skip any question you prefer not to answer, and you may exit the survey at any time.  

You will remain anonymous; once you complete the survey there will be no way to link you 

to your answers, therefore, there is no way to withdraw from the study after you submit the 

questionnaire. 

 

For the purpose of this research Environmentally Responsible Design (ERD) is defined as a 

concept which takes a holistic perspective by conserving natural resources and global 

environment while protecting individual’s health, safety, and well-being in the built 

environment.  

 



 Adoption of Environmental Responsibility 115 

1. What is your profession: 

⁮Architect   ⁮Interior Designer 

⁮Facility Manager  ⁮Other_____________________ 

 

2. On average, what percent of products do you specify that have achieved a green 

certification? 

  N/A 1-25% 26-50% 51-75% 76-100% 

 

3. Which of the following certification programs have you: (check all that apply) 

 Uncertain Heard of Used 
Greenguard ⁮ ⁮ ⁮ 
FSC ⁮ ⁮ ⁮ 
Green Seal ⁮ ⁮ ⁮ 
C2C ⁮ ⁮ ⁮ 
Energy Star ⁮ ⁮ ⁮ 
Green Label ⁮ ⁮ ⁮ 
LEED ⁮ ⁮ ⁮ 
Other:____________ ⁮ ⁮ ⁮ 

  

4. Which criteria are required by each certification program? [Check all that apply.] 

 
Uncertain Recycl

ability 

Indoor 
air 
quality 

Sustainable 
harvesting 

Life-
cycle 
analysis 

Water 
conservation 

Energy 
conservation 

Green 
guard 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

FSC ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Green 
 Seal 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

C2C ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Energy 
Star 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Green 
 Label 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

 

5. Which of the following environmentally responsible strategies have you heard of? (check 

all that apply) 

 ⁮Energy conservation   ⁮Lifecycle Analysis  

 ⁮Water conservation   ⁮3 Rs (Reduce, Reuse, Recycle) 
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 ⁮Protecting Indoor Air Quality ⁮Product Certification Programs 

 ⁮Building Evaluation Programs ⁮Other:_______________________ 

 

6. What percent of the time do you intentionally specify products that are: 

 0% 1-25% 26-50%    51-75%     76-100% 

Energy efficient  0  1  2 3 4 

Reusable 0  1  2 3 4 

Cradle to grave 0  1  2 3 4 

Locally manufactured 0  1  2 3 4 

Recycled content 0  1  2 3 4 

Recyclable 0  1  2 3 4 

Sustainably harvested raw materials 0  1  2 3 4  

Rapidly renewable 0  1  2 3 4  

Low off gassing 0  1  2 3 4 

Cradle to cradle  0  1  2 3 4  

Other:________________________  0  1  2 3 4 

 

 

7.  What percent of the time do you engage in the following activities to identify a product’s 

environmentally responsible status? 

                            0%           1-25% 26-50%      51-75%     76-100% 

Review monthly periodical    0  1  2 3 4  
 
Contact product rep          0  1  2 3 4  
 
Conduct online search 0  1  2 3 4  
 
Listen to product rep 0  1  2 3 4  
presentation 
 
Informal conversation 0  1  2 3 4  
w/ other interior designers 
 
Attend CEU course 0  1  2 3 4 
  
Attend tradeshow 0  1  2 3 4 
  
Review product literature 0  1  2 3 4  
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Other:_______________  0  1  2 3 4 

  

8.  Rate the degree to which each of the following factors impacts your decision to specify  
 

the product.            Not        Not very  Neither      Somewhat    Very  
 important important important important    important 
   nor  
   unimportant 
Client’s preference 0 1 2 3 4

          

Aesthetics 0 1 2 3 4

  

Holds a green certification       0 1 2 3 4

  

Environmentally responsible     0 1 2 3 4

  

Product rep’s recommendation   0 1 2 3 4

  

Other: ________________         0 1 2 3 4
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9. Match the following activities with the relevant environmentally responsible strategies: 

[Check all that apply.] 

 Uncertain Protecting 
IAQ 

(Indoor 
Air 

Quality) 

Conserving
water 

Lifecycle 
Analysis 

Conserving  
Energy 

3Rs 
(Reduce/ 

Reuse 
/Recycle) 

Specify 
products which 
are rapidly 
renewable 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Recycle 
graywater  

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify 
products w/ 
recycled 
content 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify 
products w/low 
VOC off-
gassing 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Cover HVAC 
system during 
construction 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Flush building 
48 hrs before 
occupancy 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify 
products which 
are sustainably 
harvested 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Monitor CO2 
after occupancy 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Passive solar ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify 
efficient 
plumbing 
fixtures 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify 
products that 
are easily 
dismantled 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Capture 
rainwater 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 
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Specify 
products which 
are locally 
manufactured 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Use daylighting ⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

Specify sensor 
control systems 

⁮ ⁮ ⁮ ⁮ ⁮ ⁮ 

 

10. Have you worked on an ERD project?  

⁮No    ⁮Yes 

 

Tell us about an environmentally responsibly design project that you worked on. 

11. Has this project been completed? 

⁮ No. What year will it be completed: ________________ 

 ⁮ Yes.  What year was this completed:__________________ 

 

12.  What environmentally responsible strategies did/will you use on the project? (Check all 

that apply.) 

 ⁮Plan for energy efficiency     ⁮Plan for water conservation 

⁮ Seek building certification   ⁮Use locally manufactured materials 

 ⁮Use materials with recycled content ⁮Use recyclable materials 

 ⁮Monitor IAQ    ⁮Plan for daylighting 

 ⁮Implement 3Rs    ⁮Use low off gassing materials 

⁮Use rapidly renewable raw materials ⁮Other:________________________ 

 

13.  At which phase in the project do you first implement environmentally responsible 

strategies? 

 ⁮Programming:   

⁮Schematic Design: 

 ⁮Design Development: 

⁮Contract Document Preparation: 

⁮Contract Administration: 

⁮Other:_______________________ 
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14. Do you feel you currently have enough information to make a decision to implement any 

of the following ERD strategies? 

       No  Yes 
Implementing 3Rs (reduce, reuse, recycle) ⁮  ⁮ 
 

Reducing energy load        ⁮  ⁮           

Reducing water usage       ⁮  ⁮            

Protecting indoor air quality   ⁮  ⁮    

Using lifecycle analysis ⁮  ⁮ 

Using certified materials ⁮  ⁮ 

Seeking building certification ⁮  ⁮ 

 

15. Are you planning to implement environmentally responsible strategies in any future 

projects? 

⁮No    ⁮Yes 

 

16.  What is the greatest obstacle you face in implementing ERD strategies? 

 ⁮Clients’ opposition   ⁮Integration is too difficult 

 ⁮Rewards don’t match the risk  ⁮Too expensive  

⁮Not sufficiently trained  ⁮Lack of available information 

⁮Restricts creativity ⁮Limits choices 

⁮Other:________________________ 

 

17. Which of the following strategies have you considered using, but did not ultimately 

implement for whatever reason? (check all that apply) 

⁮Reducing energy load         ⁮Protecting indoor air quality     

⁮Using lifecycle analysis  ⁮Using certified materials 

⁮Seeking building certification ⁮Reducing water usage     

⁮Implementing 3Rs (reduce, reuse, recycle)        

 

18. In which city____________ and state______________ is your firm located 
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19. How many employees does your firm currently have? _____________ 
 

20. How many interior designers are currently working at your firm? _____________ 
 

21. How many architects are currently working at your firm? _________ 

 

22. Does your firm have any initiative or policy towards sustainability? 

⁮No 

⁮ Yes  

 

23. How long have you practiced architecture / facility management / interior design? 

⁮Less than 2 years   ⁮2-5 years 

 ⁮6-10 years    ⁮11-15 years 

 ⁮16-20 years     ⁮More than 20 years 

 

24. What is the size of your typical/average project? 

⁮Less than 3,000 square feet (or less than 279 square meters) 

 ⁮3,001 to 7,000 square feet (or 280-650 square meters) 

 ⁮7,001 to 15,000 square feet (or 650 to 1,394 square meters) 

 ⁮15,001 to 25,000 square feet (or 1,394 to 2,323 square meters) 

 ⁮25,001 to 50,000 square feet (or 2,323 to 4,645 square meters) 

 ⁮50,001 to 100,000 square feet (or 4,646 to 9,290 square meters) 

 ⁮More than 100,000 square feet (or more than 9,290 square meters) 

 

25. Have you passed any licensing examinations? 

⁮ National Council for Inter Design Qualification (NCIDQ) examination   

⁮ Architect Registration Examination (ARE) 

⁮ Other:_____________________________(identify) 
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26. How many hours of continuing education or professional development course work have 

you completed in sustainable/green design? 

⁮0     ⁮1-4 hours 

 ⁮5-7 hours    ⁮8-14 hours 

 ⁮15-20 hours     ⁮More than 20 hours 

 

27. Are you LEED AP? 

⁮No   ⁮ Yes 

 

28. What is the highest level of education you have completed? 

⁮High school degree   ⁮Associate’s degree 

⁮Bachelor’s degree    ⁮Graduate degree 

 

29. What is your age?  

⁮Under 20 years  ⁮20-24 years 

⁮25-30 years   ⁮31-40 years 

⁮41-50 years   ⁮51-60 years 

 ⁮61-70 years   ⁮more than 70 years 

 

30. In which state have the majority of the firm’s projects been located in the last two years? 

 ____________State (facility managers skip) 

 

31. What design specialization do you primarily practice?  

⁮Health Care    ⁮Corporate/Office 

 ⁮Religious     ⁮Educational 

 ⁮Government/Institutional  ⁮Residential 

 ⁮Hospitality/Entertainment  ⁮Retail 

 ⁮Other _________________________________ 
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Appendix C: Human Subjects Approval Form  


