






 

 

5 

 

Increasing MSW recovery rates will also help mitigate the onset of global climate 

change.  The anaerobic decomposition of organic material in landfills is the largest 

producer of anthropogenic methane emissions in the United States (Blatt 2005), and 

methane is over twenty times as potent a “greenhouse gas” (GHG) as carbon dioxide.  

The EPA (2010) reported that the 82 million tons of MSW that was recycled in 2009 

prevented 178 million metric tons of carbon dioxide equivalents from being emitted into 

the atmosphere, which had the same effect of removing nearly 33 million passenger 

vehicles from the road.  Carbon dioxide is viewed as the most important GHG because 1) 

it is the most abundantly emitted GHG in the world, and 2) it has a very long residence 

time in the atmosphere – it can exist for upwards of 200 years.  This means that the CO2 

emitted from today’s landfills will likely still cause increased global temperatures in the 

year 2200. 

It is thus clear that household waste management behavior is an important issue in 

the United States, and simply put, the higher percentage of the waste stream that is 

recycled, the better.  But the question remains:  What can be done to increase the MSW 

recovery rate?  One of the major difficulties in attempting to improve recycling and 

composting rates is that these activities are personal behaviors, which are notoriously 

difficult to explain or influence, due to the complex nature of the human decision making 

process.  Myriad studies have been performed that have analyzed determinants and 

correlates of recycling behavior (e.g. Vining and Ebreo 1990, Jenkins et al. 2003, Barr 

and Gilg 2005, Seacat and Northrup 2010), while fewer have researched composting 

behaviors (e.g. Taylor and Todd 1995, Barr and Gilg 2005, Edgerton, McKechnie & 
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Dunleavy 2009).  The results of these studies have been equivocal.  Many theories have 

been posited in an attempt to delineate what factors dictate behavior (see review of 

relevant literature in the following chapter), but no single theory has proven able to 

explain behavioral variance.  It is generally understood that because of the complex 

nature of behavioral motivations, studies of environmental behaviors should be 

performed on a location-by-location basis when attempting to determine motivations of 

specific populations (Vining and Ebreo 1990). 

Recycling was chosen for this study because, in addition to resource management 

issues detailed above, it is a service readily available to most residents of Denver, and 

thus the potential for gathering data on recycling-specific behaviors is high.  Also, 

recycling is largely seen as normative behavior (Barr and Gilg 2005), yet the recycling 

rate in the United States remains below 35% (EPA 2009), which is a curious pair of 

circumstances – something is preventing people in the U.S from recycling. The benefits 

of recycling are many, so it is important to attempt to explain what those “somethings” 

are.   

As composting is a similar behavior (household waste management), and has 

similarly important resource, energy, and emissions impacts, but has not been 

emphasized nearly to the extent of recycling in policy nationally or locally, it is relevant 

to study in combination with recycling.  The purpose of this study is to determine at least 

some of the factors that influence
3
 recycling and composting behavior in the City and 

                                                 
3
 Note that I am careful not to aver that these factors are “determinants” of behavior – human behavior is 

simply too complex to assume that anything determines behavior.  Potentially infinite factors lead to 

behavioral outcomes, and they may reside deep within temporal or psychological recesses.  It is not 
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County of Denver and ultimately to ascertain ways to positively influence these 

behaviors.  Various demographic, socio-economic, and behavioral factors have been 

considered in this study, and their impacts on behavior analyzed.  In addition, a 

descriptive analysis of between-neighborhood differences was undertaken to lend 

spatially-specific weight to the research.  City policymakers may benefit greatly if 

correlations can be made between the various factors and behavioral outcomes.  Studies 

of this nature are commonly undertaken in an attempt to inform waste management 

policy decisions (e.g. Barr 2002; Edgerton, McKechnie & Dunleavy, 2010; Seacat and 

Northrup 2010); the Denver City government could use the results of this study to modify 

its policies, for example by targeting promotional efforts in an attempt to influence 

factors that are correlated with increased recycling and composting.  Also, questions were 

asked of respondents that provide direct answers that can inform waste management 

policy.  No study to date has specifically addressed recycling or composting behavior in 

Denver, analyzed the impact of the habit-measurement metric
4
 used in this study on 

recycling behavior, or studied the impact of habit strength on composting.  Thus this is a 

groundbreaking study that can be used to inform current understanding of waste 

management behavior, as well as lend itself to future research that may further enhance 

the understanding of factors that influence these important behaviors.

                                                                                                                                                 
reasonable to believe that a set of factors outlined in one study can be the full determinants of behavior, but 

the use of regression analysis does indicate causal possibility, albeit with caveats.   
4
 The Self-Reported Habit Index (Verplanken and Orbell, 2003) was used.  See Chapter 2 for details. 
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Chapter 2  Review of Relevant Literature 

2.1 Environmental Values  

The modern environmental movement is a relatively new phenomenon in 

American history.  Its inception is generally understood to correspond to the publication 

of Silent Spring in 1962
5
, and to a large extent was recognized as a bona fide (and 

organized) movement when the first Earth Day celebration was held in 1970.  The period 

from the late 1960s to mid- to late-1970s saw a flurry of environmental legislation passed 

in the United States, as well as the establishment of the U.S. Environmental Protection 

Agency (EPA), and general environmental awareness and activism was on the rise.  

Events such as the oil shocks in 1973 and 1979, as well as the Love Canal disaster in the 

late 1970’s helped solidify the movement.  In the 1960s and 1970s, it seemed as though 

the general environmental attitude was shifting from what Pirages and Ehrlich (1974) 

termed the Dominant Social Paradigm (characterized by a technocentric and 

anthropocentric worldview) of Western Society to the New Environmental Paradigm 

(NEP) (Dunlap and Van Liere 1978), a more ecocentric worldview.  Dunlap and Van 

Liere felt that it was important to quantify this movement in order to better measure the 

paradigm shift that they sensed may be occurring.  In an attempt to do so, they devised a 

12 question survey with the intent of measuring adherence to the NEP, and found that the 

                                                 
5
 It could be said that a more contemporary environmental movement is currently ongoing, though it is 

different in nature than the one that began in the 1960’s.  The movement that began in the 1950’s and 

1960’s was largely based on deep ecology principles, and the modern movement can be characterized as 

more eco-managerial in nature. 
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scale could validly measure ecological worldview (1978).  This was the first time that the 

ecological worldview was measured in a study (Dunlap et al. 2000), and many 

subsequent researchers set out to test the validity and predictive validity of the NEP scale. 

Stern et al. (1995) tested the correlation of the NEP to recycling behavior in 

Fairfax County, VA.  Before the analysis, the authors proposed a model of environmental 

concern (see Figure 2.1).  The model has two basic premises:  Factors located above 

behavior in the model are seen as its antecedents; and proximity to behavior is positively 

correlated with influence on behavior (i.e. commitments and intent are the strongest 

influence on behavior; position in social structure, institutional constraints, and incentive 

structures the weakest). 

 

 

Source:  Stern et al. 1995 

Figure 2.1 A Schematic Causal Model of Environmental Concern 
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Stern et al. determined that the NEP was a valid measure of generalized positive 

environmental beliefs, and that adherence to the NEP was positively correlated to intent 

to engage in recycling behavior.  However, they surmised that NEP beliefs were located 

somewhere between (and including) values and specific beliefs on the scale.  Therefore, 

although the beliefs engendered a propensity to engage in pro-environmental behaviors 

(PEBs), extrinsic factors could intervene, thereby preventing the behavior from 

occurring.   The authors ultimately decided that although environmental beliefs likely 

have an effect on environmental behaviors, the interaction between values, beliefs, 

attitudes, and behavior are complex to the point that beliefs do not entirely predict 

behavior. 

The authors of the original NEP revised the scale in 2000 (Dunlap, Van Liere, 

Mertig & Jones) in an effort to contemporize the vernacular and make improvements 

based on criticisms of the dimensionality and predictive validity of the original scale.  

The new scale was deemed the New Ecological Paradigm (NEP, the original scale will 

henceforth be designated as the “original NEP”), and it contained 15 items, 3 more than 

the original 12 items.  The authors tested this improved scale in 2000.  The NEP was 

found to correlate with both support for environmental policies and self-reported PEB.  In 

2003, Cordano et al. tested the predictive validity of both the NEP and the original NEP, 

as well as some abbreviated versions of the scale.  Overall, they found that all of the 

scales were positively correlated with intent to engage in PEB.  They recommended that 

the choice of which NEP scale to use should be made on a study-by-study basis. Overall, 
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they posit that adherence to the NEP is an important antecedent of PEB, but warn that the 

relationship between intent and behavior is not always a causal one. 

Nooney et al. (2003) tested the relationship between the NEP worldview, 

demographic variables, and unspecified PEBs.  The authors found that the NEP 

worldview did not contribute substantially to behavior.  They purported that, due to 

extrinsic influences, people do not necessarily behave according to abstract beliefs, but 

that an ecological worldview does predispose one to act in an ecologically sound manner.  

They point to the Theory of Reasoned Action (TRA) and the Theory of Planned Behavior 

(TPB) for an explanation of the belief-behavior gap.  These theories argue that, “factual 

knowledge, social values, and barriers to behavior performance work along with 

individual attitudes to condition the performance of environmentally protective 

behaviors” (ibid, 766). 

These studies all provide empirically based arguments for the correlation of 

various environmental value scales with engagement in, and intent to engage in, PEBs.  

However, they also indicate that there are many other factors that influence behavior. 

2.2 Demographic Variables 

 Crafting environmental policies and streamlining pro-environmental advertising 

would be rendered eminently less difficult if researchers could pinpoint demographic 

variables that had a demonstrative effect on propensity to engage in PEB.  To this end, 

many studies have tried to prove just that, with limited success.  For example, Schahn and 

Holzer (1990) found that women were more apt to engage in household-related PEB 

(buying environmentally safe products, recycling, and conserving water).  Also more 
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inclined to act in an environmentally friendly manner were people who were more 

educated, older, and of liberal political affiliation.  The authors warn that despite these 

correlations, external factors likely contribute to behaviors.  

 Steel (1995) found that women were more likely to engage in PEB (recycling, 

environmental politics, purchasing environmentally friendly appliances) than men, as 

were those with more education, less political apathy, and those purporting to be 

politically liberal.  Extrinsic factors also had an effect, which will be discussed later.  

Ebreo et al. (1999) found no strong correlations between demographic variables and 

behavior.  Barr et al. (2005) found that people who were least likely to engage in PEBs 

(recycling, composting, energy conservation, water conservation) were generally young, 

male, minimally educated, politically apathetic, and did not own their own home.  

Conversely, the most committed environmentalists were most likely to be older, female, 

politically active, and homeowners. 

 In a meta-analysis of 128 previous studies, Hines et al. (1987) found that overall, 

income and educational levels were significantly related to PEB, while gender and age 

were not.  In 1995, Shultz et al. summarized the theretofore studies of demographic 

effects on recycling behavior and found that women were more likely to recycle than 

men, and that income had a positive relationship with recycling behavior.  The results 

gathered regarding age, education level, and ethnicity were deemed inconclusive. 

 Overall, most studies to date support the idea that women are more 

environmentally responsible than men, and that degree of adherence to a politically 

liberal philosophy and income level are generally positively correlated to self-reported 
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PEB.  However, similar to the NEP research performed, none of these studies claim that 

demographics are the sole determinants of behavior.  No sociologist or social 

psychologists claim that behavior is dictated by only one, or even a few, factors. 

2.3 Concrete and Abstract Knowledge 

 Two types of knowledge are generally understood to be relevant when studying 

environmental behavior, which Schahn and Holzer (1990) termed abstract knowledge 

(AK) and concrete knowledge (CK).  Abstract knowledge refers to general awareness of 

macro-environmental issues, such as greenhouse gas emissions, deforestation, resource 

depletion, biodiversity loss, etc.  Concrete knowledge refers to one’s familiarity with 

local issues and services, such as what can be recycled, where to deposit compost, and 

local water use restrictions.  Schahn and Holzer found that AK had no effect on PEB, but 

that CK exhibited a positive correlation with recycling rates.  Vining and Ebreo (1990) 

found a strong correlation between knowledge of local recycling practices and self-

reported recycling behavior, as did Barr et al. (2005).  In their review of previously 

published literature, Schultz et al. (1995) showed that overall, CK had shown a positive 

relationship with recycling behavior. 

 These findings are intuitive – one is conceivably more likely to perform behaviors 

that are familiar to them.  It is important to note that CK not only renders a behavior less 

taxing, but also enhances the perception that the behavior is easier to perform (Barr and 

Gilg 2005, Palatnik et al. 2005, Vining and Ebreo 1990).  Abstract knowledge often has 

no bearing on behavior because it is not usually the only impetus for behavior.  Many 

researchers have noted this disconnect between abstract beliefs and behavior (e.g. Ebreo 
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et al. 1999, Nooney et al. 2003, Schahn and Holzer 1990). Thus, CK is generally 

understood to be the only relevant type of knowledge in terms of PEB. 

2.4 Willingness to Pay Studies 

 As is the case for any public service, waste removal costs money.  In addition, 

many environmentally friendly behaviors (e.g. buying organic foods, buying natural 

cleaners, purchasing alternative energy sources) come at a higher cost than their 

environmentally “unfriendly” counterparts.  Consequently, money has often been found 

to play a role in rates of PEB.  For example, Palatnik et al. (2005) found that most survey 

participants exhibited a willingness to recycle, even if they would have to pay a small 

amount of money to do so.  However, the higher the proposed cost, the less people were 

willing to recycle.  Also, as perceived effort to recycle increased the acceptable recycling 

fee decreased.  Overall, price was shown to have a mildly preventative effect on 

willingness to recycle. 

 Batley et al. (2000) found a similar relationship between willingness to pay 

(WTP) and PEB.  Their study population was nearly unanimous in their support for the 

purchase of renewable energy, as long as the cost was no greater than non-renewable 

energy.  Only 34% of the respondents declared their WTP if their cost was to increase, 

even when controlling for anthropocentric worldview and demographics.  In 2005, Blaine 

et al. designed a study to determine if proposed method of payment (payment card or 

referendum) had any effect on the amount people would be willing to pay for waste 

removal services (the service was free at the time of the study).  They found that residents 

were willing to pay more when considering the referendum, and that a significant 
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majority of respondents were willing to pay at least $1.50/month for services, even when 

given the option of paying less or nothing.  A mere $1/month from every Denver 

household eligible for free recycling (approximately 160,000) would cover the entire 

2007 recycling operating budget of $1.5 million (Pitt 2007).   

2.5 Social Context and Barriers to Action Studies 

It is generally understood that extrinsic influences have an effect on behavior, and 

they have often been determined as the most important influence.  The presence of 

perceived or real inconvenience has been shown to be an important factor leading to 

PEB.  Derkson and Gatrell (1993) determined that people who avow concern for the 

environment recycled at a higher rate than the unconcerned, but only if recycling was 

convenient (curbside recycling available).  There was no difference in recycling when 

respondents did not have curbside recycling available.  The lack of convenience was seen 

as a “contextual barrier to action” (p. 435) that could not be overcome.  The authors 

contended that reducing barriers based on inconvenience was the most efficient way to 

increase recycling rates, and increase PEB rates in general.  Vining and Ebreo (1990) 

arrived at a similar conclusion – specifically, that perception of the inconvenience of 

recycling was enough to override the ecologically sound intentions of survey 

respondents.  In fact, recyclers and non-recyclers were found to have nearly identical 

levels of environmental concern.  The only difference between the groups was perceived 

inconvenience of recycling, and CK (as noted above).  The authors recommended that the 

best way to convince people to recycle is to increase their knowledge regarding what and 

how to recycle, to decrease the difficulty of engaging in recycling behavior, and to 
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convince them of the long-term benefits of recycling.  Berger (1997) found that 

inconvenience was consistently a significant barrier to recycling, as did Jenkins et al. 

(2003).  As previously mentioned, Palatnik et al (2005) found that WTP and willingness 

to participate in composting and recycling decreased significantly with decreased 

convenience.  They also found that the positive impact of ecological worldview on 

behavior decreased with increasing perception of inconvenience.  Shultz et al. (1995) 

cited three separate studies that determined that recycling rates were inversely 

proportional to distance to the nearest recycling receptacle (assumed to be a measure of 

convenience).  Steel (1996) determined that situational variables, such as accessibility 

and ease of behavior, were the most important determinants of PEB (donating money to 

environmental organizations, signing petitions, recycling, using alternative transportation, 

and a host of other behaviors).  Lack of opportunity, which was interpreted by the author 

to mean presence of inconvenience, was cited by survey respondents as the main barrier 

to engaging in all PEBs studied. 

 Corraliza and Berenguer (2000) also found that barriers to action had significant 

effects on PEB.  They found that when one’s personal disposition favored a behavior in 

question and the situation (social context) is seen as facilitory, the behavior was nearly 

always performed.  If the disposition was unfavorable, and the social context seen as 

inhibitory, the behavior was rarely performed.  These results are not surprising.  

However, they also found that the behavioral result of a positive disposition combined 

with an inhibitory context and a negative disposition with a facilitory context was the 

same.  Social context, it seemed, was a primary driver of behavior.  Vining and Ebreo 
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Figure 2.3 Conceptual Framework of Environmental Behavior  

Source:  Barr and Gilg (2005) 

 

 The authors used this model to analyze self-reported behavior, and willingness to 

engage in PEB, with a focus on recycling (though other PEBs were considered).  They 

found that perceived convenience was the most important factor in reported behavior, 

while knowledge of local waste policies (CK) and access to a curbside recycling bin 

(convenience) were significant to a lesser degree.  It is important and perhaps surprising 

to note that the expressed willingness to recycle and self-reported recycling behavior 

were significantly different.  Only ten percent of those surveyed were “very unwilling” to 

recycle, but thirty percent said that they “never recycled” most items, which 

demonstrated a significant value-action gap (p. 237).  Willingness to recycle was 

predicted mainly by environmental concern, norm acceptance, logistical issues, perceived 

convenience, and concrete knowledge; whereas actual behavior was only affected by 

concrete knowledge, perceived convenience, and actual convenience. 
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 Dahlstrand and Biel (1997) studied the implications of varying habit strengths of 

PEB in the form of purchasing environmentally-friendly cleaning products.  Based on 

survey responses, they divided their subjects into three groups, each with different overall 

level of habit strength, and examined common characteristics of members of each group.  

Each group differed from the others in terms of many different characteristics, including 

belief in effectiveness of products, environmental, sensitivity to price, perceived 

difficulty of behavior, and others.  Discerning these groups’ psychological characteristics 

has important policy implications – it shows that people may respond to distinct types of 

information depending on their habit strength (this finding is corroborated by many 

studies – e.g. Oullette and Wood 1998, and Biel 2003).  If a correlation can be made 

between habit and behavior, and correlates of these habits can be delineated, it provides 

another set of possibilities to increase incidence of desired behavior.  Also, a strong 

correlation between habit and behavior would open the door to habit-modification as a 

viable method of changing behavior (Biel 2003). 

 A few more recent studies have attempted to shed some light on the influence that 

habit has on waste management behavior, focusing on recycling.  Knussen and Yule 

(2008) analyzed surveys they administered to individuals near Glasgow, Scotland.  After 

controlling for demographic and TPB-related characteristics, the authors found that (lack 

of) recycling habit played a significant role in intention to recycle.  Self-reported habit 

was found to mediate the attitude-intention relationship, diminishing the influence that 

attitudes had on intention.  Klöckner and Oppedal (2011), in a study of Norwegian 

college students, found that recycling habit exhibited a stronger influence on self-reported 
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recycling behavior than both intention and perceived behavioral control.  Notably, neither 

personal norms, social norms, nor attitude were found to significantly influence recycling 

behavior.   

2.6.1 Quantifying Habits:  The Self-Reported Habit Index 

The results of these studies indicate that a measurement of habit should be 

included in any examination of psychological factors that influence behavior.  Of course, 

to determine habit strength, one must utilize a reliable metric.  Traditionally, most studies 

have used researcher-derived scales that measure frequency of past behavior (see 

Dahlstrand and Biel 1997, Oulette and Wood 1998, Biel 2003, Verplanken and Orbell 

2003, and Knussen and Yule 2008).  However, as explained above, habit is not entirely 

analogous to behavioral frequency, though recurrence of behavior may lead to habit 

formation (Verplanken and Orbell 2003).  Habits are psychological constructs with a 

number of facets, and therefore cannot be explained entirely by behavioral frequency. 

 Verplanken and Orbell (2003) set out to determine a reliable habit measuring tool 

based on extensive research of published studies of the elements of habitual behavior.  

The key elements they derived for this metric are:  difficulty of controlling the behavior, 

lack of awareness of performing the behavior, and perceived efficiency of the behavior 

(these are seen as the “automaticity” element of habits); history of repetition of the 

behavior; and the “identity element” (p. 1317).  These constructs are intuitive, with 

perhaps the exceptions of identity, which the researchers proposed because “habits are 

part of how we organize everyday life and thus might reflect a sense of identity or 

personal style” (p. 1317); and efficiency, which the authors stated would be particularly 
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apparent under “conditions of heavy load, such as exhaustion, time pressure, distraction, 

or information overload” (p. 1317).  As mentioned previously, habits are perhaps formed 

to cope with various daily stressors.  They hold that the identity construct should be 

relevant to many, but not all, behaviors.  They termed this scale the Self-Report Habit 

Index (SRHI), which is made of twelve items (see Table 2.1).  The authors subsequently 

tested the SRHI on four separate studies, which assessed a variety of behaviors, including 

transportation choices, eating habits, and television watching habits.  They found the 

scale to be psychometrically reliable, valid, and unidimensional.  The SRHI has been 

successfully used by other researchers, including Honkanen et al. (2005) and Klöckner 

and Oppedal (2011) (the latter used a modified version).  To date, only Klöckner and 

Oppedal have used the SHRI to analyze recycling behavior, but none have utilized it in 

research relating to composting behavior. 

Table 2.1 The Self-Reported Habit Index 

Behavior X is something… 

I do frequently 

I do automatically 

I do without having to consciously remember 

that makes me feel weird if I do not do it 

I do without thinking 

that would require effort not to do 

that belongs to my daily routine 

I start doing before I realize I’m doing it 

I would find hard not to do 

I have no need to think about doing 

that’s typically “me” 

I have been doing for a long time 

Source: Verplanken & Orbell (2003) 
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2.7 Modeling Behavior  

Human behavior is extremely complex – despite the best efforts of experts in 

relevant fields of study over decades, behavior cannot be predicted.  However, the 

literature demonstrates that statistically significant correlations can be made between 

antecedent variables and behavioral outcomes, and these relationships can be useful to 

policymakers and those who wish to better understand behavioral influences.  A review 

of the relevant literature provided a comprehensive list of potential variables and 

behavioral models that this study could be based on.   I took into account all of the 

research and derived a questionnaire and model that incorporates nearly all of the 

variables in the research described above.   The resulting survey instrument is described 

in Chapter 4.  

2.8  A Note on Geographical Context 

 Stewart Barr notes that environmental action
7
 is “quintessentially a geographic 

topic” (2006, p. 44), though research regarding environmental action has been 

traditionally limited to social psychology.  Barr gives no further explanation for this 

assertion, but Richard Peet provides insight when he states that “Geography is the study 

of relations between society and the natural environment” in his seminal work Modern 

Geographical Thought (1998, p. 1).  The implication of these two statements is that - 

arguments against a human-nature dichotomy aside – investigation of environmental 

behavior is geographic ipso facto because it involves the relationship between spatially 

distinct elements.  Namely, the self on one hand, and “nature” on the other.  This is also 

                                                 
7
 Recycling and composting, having significant environmental impacts, are environmental actions. 
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expressed by Amadeo and Golledge (2003) when they describe Environmental 

Perception and Behavioral Geography (EPBG), a Geography sub-discipline, as the study 

of the relationship between the self and the environment.  They refer more specifically to 

environmental perception and its impact on actions, which is addressed in this research 

via the use of environmental values (see above), but also to the general belief that “all 

environments, essentially by their presence, constitute external sources of information for 

human beings” (ibid, p. 135).   

 Thus, this research is geographic in the sense that it is an analysis of human-

environment interaction in the form of the pro-environmental behaviors recycling and 

composting.  In addition, in order to address the more common perception of Geography 

as a study of place and/or space, spatial elements are considered as well.  First, as noted 

in the Introduction, I performed a between-neighborhood descriptive analysis.  Second, I 

make a comparison to results of this study and similar study undertaken in Exeter, 

England by Barr (2002).  I could not locate any other piece of research that is analytically 

analogous to my research other than the study by Barr.  Both of these elements strengthen 

the spatial component of the analysis, and thus render it more explicitly geographical in 

the common perception of the discipline.
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Chapter 3  Description of Study Area 

3.1 Geographic Setting 

The study was undertaken in Denver, Colorado, United States (see figure 1), 

which had an approximate population of 554,636 as of 2007, according the United States 

Census Bureau (U.S. Census Bureau 2007).  Denver’s populace is a mix of various socio-

economic and demographic backgrounds, and possesses members of all age groups, 

education classes, household types and sizes (The City and County of Denver, 2007).  

The variable nature and size of Denver’s population makes it an ideal setting to research 

effects of different demographic and social correlates of behavior.  Regardless of how 

suitable the population is for a study such as this, it is recommended that motivations for 

recycling behaviors should be undertaken on a place-by-place basis (Vining and Ebreo 

1990, Blaine et al. 2005), thus if one is interested in waste management analysis in 

Denver, it is best if data from Denver are used.    Further, as pointed out by Amadeo and 

Golledge, at the core of Geography is the notion that “activities and experiences must be 

(understood) in terms of the environmental contexts in which they occur” (2003, p. 135).  

This notion is corroborated by Hargreaves (2011), who stresses the context-dependant 

nature of pro-environmental behavior research.  The spatial context for this study is the 

areas of the City and County of Denver that were selected for study. 
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Figure 3.1 Denver, CO, U.S.A. 

3.2 Waste Management Services in Denver, CO 

“Denver Recycles” (DR) is a sub-department of the Denver Solid Waste 

Authority, and oversees recycling services in the city.  Recycling services are free to all 

Denver residents of single-family dwellings and multi-family dwellings that have seven 

units or less, while trash removal is free and available to all residents.  Residents that live 

in buildings with more than seven units have access to public recycling facilities, as there 

are many community recycling bins located throughout the city
8
.  Fee-based recycling 

services are also available through a number of private companies.  Signing up for free 

recycling service can be accomplished by registering at the DR website (City of Denver, 

2011).  Until June of 2005, DR accepted six materials in curbside recycling bins, and 

seven additional materials were added as of June 2005 (see Appendices B and C).  The 

materials do not need to be separated – this method is called “single stream recycling.”  

In other words, all recyclable materials can be put together in one bin without being 

separated.  This is obviously a much more convenient means of recycling than being 

                                                 
8
 Public recycling facility details, including location and accepted materials, can be found on the DR 

website.  See 

http://www.denvergov.com/trashrecycling/TrashandRecycling/Recycling/RecyclingDirectoryDropoffLocat

ions/tabid/440907/Default.aspx for details. 

http://www.denvergov.com/trashrecycling/TrashandRecycling/Recycling/RecyclingDirectoryDropoffLocations/tabid/440907/Default.aspx
http://www.denvergov.com/trashrecycling/TrashandRecycling/Recycling/RecyclingDirectoryDropoffLocations/tabid/440907/Default.aspx
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required to separate materials.  At the time data were gathered for this study, DR had 

recently phased out the use of small individual recycling bins and replaced them with 

much larger wheeled carts in an effort to make recycling more convenient.  The new carts 

were completely phased in by January of 2007 (Pitt 2007), though some residents at the 

time this research was undertaken were still using the smaller bins.   

At the time this research was undertaken, the city did not offer curbside 

composting service, though household composting was supported by a number of indirect 

means.   Denver Recycles made household composting information readily available on 

their website, and offered free composting classes throughout the year.  This information 

and training was made available in an attempt to increase home composting.  “Grass-

cycling,” a form of home composting, was also encouraged by DR on their website.   

Grass-cycling is achieved by leaving grass clippings created by mowing in place on the 

lawn.  Not only does this reduce the burden on landfills and prevent GHG emissions
9
, but 

it also increases nutrient and water retention on lawns, reduces lawn maintenance costs, 

and minimizes the amount of time spent on lawn maintenance (City of Denver, 2011b).  

Finally, leaf drop off sites were made available in the fall, and limited yard waste pickup 

was available to residents.  The latter two services do not promote home composting per 

se, but they are yard waste management services that ultimately result in reuse of organic 

materials through mulching.   

As of the spring of 2011, the leaf drop off and limited yard waste pickup policies 

remain in place, composting and grasscycling information are still available on the DR 

                                                 
9
 See details regarding anaerobic digestion in Chapter one for GHG implications of organic material in 

landfills. 
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website, and composting classes are still offered throughout the year
10

.  However, one 

aspect of composting policy has changed significantly, especially in regards to this 

research.  Namely, the city now offers curbside composting services to limited areas of 

the city.  A successful curbside composting pilot study resulted in fee-based composting 

service being available to city residents in select areas
11

.  This is a significant step toward 

responsible management of the organic component of MSW, and has implications for 

future research, as can be seen in the Discussion section.   

3.3 Neighborhoods Surveyed 

 Given unlimited resources, I would have attempted to procure a representative 

sample of the entire City and County of Denver, and thus (assuming the proper level of 

participation) would be able to make statistical inferences that would consider the 

residents of Denver as the population.  However, given the temporal
12

, financial
13

 and 

human resource
14

 constraints in the data gathering, I reduced the survey area 

considerably.  This lack of resources was an important consideration in choosing the 

survey area.  The second condition that limited the survey area was also practical in 

nature:  as will be seen in the following section, the study instrument chosen in this 

analysis was a 17-page survey that was physically handed to participants, then collected 

                                                 
10

 There are currently 28 classes available throughout the year.  See 

http://www.denvergov.org/trashrecycling/TrashandRecycling/CompostingOrganics/CompostingClasses/tab

id/438333/Default.aspx for class schedule as of May 2011. 
11

 See 

http://www.denvergov.com/trashrecycling/TrashandRecycling/CompostingOrganics/CompostCollectionPil

otProgram/tabid/438328/Default.aspx for complete details of pilot program availability. 
12

I had approximately 2 months to gather the data. 
13

 This research was self-funded, aside from a generous $300 research grant given by the Department of 

Geography at the University of Denver.  This grant was sufficient to cover most of the printing costs. 
14

 Given the financial constraints, I administered and gathered all of the surveys, which as will be seen in 

the following section required a considerable time commitment.  It is hoped that a large group of assistants 

will be available if future research of this nature is undertaken. 

http://www.denvergov.org/trashrecycling/TrashandRecycling/CompostingOrganics/CompostingClasses/tabid/438333/Default.aspx
http://www.denvergov.org/trashrecycling/TrashandRecycling/CompostingOrganics/CompostingClasses/tabid/438333/Default.aspx
http://www.denvergov.com/trashrecycling/TrashandRecycling/CompostingOrganics/CompostCollectionPilotProgram/tabid/438328/Default.aspx
http://www.denvergov.com/trashrecycling/TrashandRecycling/CompostingOrganics/CompostCollectionPilotProgram/tabid/438328/Default.aspx
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by hand.  This type of data gathering limited the survey area precisely because I had to be 

physically present in the areas being studied.  Simply put, there are some areas of the city 

that I was not comfortable walking around and knocking on doors unannounced.  This 

limited the representativeness of the samples in at least one regard.  Namely, that this 

resulted in surveying relatively affluent neighborhoods.  This is not to say that more low-

income neighborhoods were more dangerous, but that I was not familiar with them, and 

did not “feel” comfortable knocking on doors unannounced.  This says as much about my 

personal psychology as much as it does the neighborhoods in question, if not more.  

Regardless, it reduced the representativeness of the sample.    

 Taking all of these factors into consideration, I chose to survey nine U.S. Census 

Tracts:  Speer, Washington Park West, Capitol Hill, Cheesman Park, Congress Park, City 

Park, Corey-Merrill, City Park West, and Whittier (see Figure 3.2 and Figure 3.3).  These 

census tracts were not chosen scientifically, per se – they were chosen because I felt that 

1) they could be surveyed in the given time frame and with the given resources and 2) I 

felt safe walking alone in them and knocking on doors unannounced.  This compromises 

the representativeness of the sample, but was pragmatic in nature.   
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Figure 3.2 Census Tracts of Denver, CO.  Surveyed census tracts are highlighted in grey. 

 

 

Figure 3.3 Census Tracts Surveyed for the Study 
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Chapter 4  Methods and Research Questions 

4.1 Research Design 

4.1.1 Behavioral Model 

The inherent complexity of behavior allows researchers to choose any number of 

variables to study, as can be demonstrated by the studies detailed in the literature review.  

After performing the literature review, I found that Barr’s 2002 and Barr and Gilg’s 2005 

study of waste management behavior analyzed the most comprehensive list of variables, 

and thus provided the most robust behavioral model. 

 I chose to largely base this study on their waste management model (see Figure 

2.3), with two important exceptions:  First, though intent to engage in a behavior is 

widely viewed as the most direct antecedent of behavior itself (Barr, 2002), I chose not to 

quantify intent to recycle and compost in this study.  This was partly a pragmatic 

decision, in that adding intention-based questions increased the length (two additional 

pages) of the already lengthy survey (17 pages), and that respondents to test surveys that 

contained intention items noted that the intention questions seemed redundant and 

unnecessarily increased the length of the survey.  In addition, the literature is rife with 

studies that do not measure intent to engage in behavior, but measure behavior directly, 

thus it is apparent that viable research can be undertaken without measuring intent.   

Intent can be viewed as both an independent and dependent variable, as Barr (2002) and 

Barr and Gilg (2005) demonstrate.  Behavior is the focus of this research, for it is waste 
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Figure 4.1shows the behavioral model that I have derived for this study.  Note the 

similarities between this model and Barr’s and Barr and Gilg’s (Figure 2.3), but with the 

addition of a habit variable.  This model proposes, broadly speaking, four categories of 

variables in the analysis of waste management behavior.  First, environmental values, 

which will be measured by responses to the modified NEP scale proposed by Barr (2002) 

and Barr and Gilg (2005) (see below for description of this scale).  Second, psychological 

motivators and barriers are included, including attitude, subjective norms, self-efficacy, 

perceived convenience, and response-efficacy.  The third category of variables is 

“situational,” which includes socio-demographics, actual convenience, and concrete 

knowledge.  Finally, habits were included and measured by responses to the SRHI 

questionnaire.  Note that the dotted lines connecting habit to the situational and 

psychological variables indicate that habits fit into both of these categories.  Habits, 

simply put, are automated responses (hence, psychological) to external stimuli (hence, 

situational). 

It is important to note that the individual sub-categories (e.g. attitude, self-efficacy, 

actual convenience) are proposed variables, and may not come to pass when the analysis 

is undertaken.  As will be seen in the next section describing the questionnaire, specific 

questions are designed to ascertain the influence of each category and sub-category of 

variable.  However, whether or not each of these (sub-)categories is incorporated into the 

final regression-based model depends on the results of factor analysis.  These results 

cannot be dictated a priori – the factor analysis separates (“loads”) individual variables 

into groups/categories based on statistical similarity, which do not always coincide with 
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preconceived categories.  Thus, questions are grouped into categories and sub-categories 

that may or may not align with those I intended.  These groups can be seen in the Results 

section. 

4.2 Methods 

4.2.1 Data Collection Method 

As noted in the previous chapter, the study area was chosen in part by the nature of 

the survey instrument and administration method.  For this study, the data were survey-

based and gathered via a “call and collect” method, which is modeled after the technique 

used by Barr (2002).  The first step in data collection was to select the households to be 

sampled.  I chose to utilize a hand-administered hard copy survey, for the reasons 

described in the next section, and used stratified random sampling to determine the 

sample.  A stratified random sample “divides the population into separate groups, called 

strata, and then selects a simple random sample from each stratum” (Agresti & Finlay 

1997, p. 26).  In this study, the nine census tracts were the strata, and 40 samples 

(residences) were randomly chosen from each census tract.  Stratified random sampling 

was used instead of simple random
16

 because I wanted to garner sufficient responses 

from each neighborhood to perform parametric tests on each neighborhood’s responses in 

addition to performing them on the sample as a whole.  A sample size (“N”) of 

approximately 30 is generally accepted as the minimum sample size to assume a normal 

distribution.  If a 75% response rate could be achieved, this benchmark could be reached 

if 40 surveys were administered to each neighborhood.  Also, after consulting with an 

                                                 
16

 A simple random sample would require random selections be made from all of the household in all the 

census tracts, not a given number from each census tract. 
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expert in statistical analysis, the other response goal was to have at least 200 usable 

surveys in order to be able to perform many of the analyses, which would only require a 

55.5% response rate. 

The data points were chosen through the use of ArcMap©, a software created and 

maintained by Environmental Systems Research Institute (ESRI 2007).  ArcMap is a 

mapping and data/spatial analysis program, and was used to both generate the stratified 

random samples and to create maps that were used as navigational tools to administer the 

surveys.  ArcMap enables the user to add map “layers” that contain spatial and/or tabular 

data.  For this analysis, I first loaded layers containing shape and location information for 

all of the parcels, streets and census tracts in the City and County of Denver.  This 

created a huge and cumbersome data set/map, so I “clipped” this aggregate data 

according to the borders of the census tracts that were designated for analysis.  Clipping 

data eliminates all of the spatial data that are outside the boundaries of designated areas – 

in this case, all data that were not within the boundaries of the nine census tracts of 

interest were eliminated
17

 (Figure 4.2).  Upon clipping I was left with 15,837 parcels, 

which was reduced from 165,424 parcels in Denver as a whole.   

 

                                                 
17

 Note that if one desired to obtain a representative sample from the entire city of Denver, clipping would 

not be necessary. 
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The stratified random sample was obtained as follows:  First, I created individual 

maps of each neighborhood.  Each map contains discrete polygons for every municipal 

parcel of land that resides within the tract, and each polygon has tabular data associated 

with it that contains at minimum a unique (integer) identifier (the “FID” field) that 

differentiates it from all of the other polygons in the file.  The parcels represented one of 

three things: residential housing, businesses or parks.  I was able to eliminate the parks 

according to a “parks” layer.  The parcels were chosen randomly through the use of the 

FID field.  Using a random number generator
18

, I chose the given number of parcels (40 

in each neighborhood) by generating 40 random numbers from the set of FID integers 

associated with the parcels in the map.  For example, if there were 1200 parcels in the 

map (e.g. the Capitol Hill Neighborhood), I asked the generator to produce 40 integers 

(non-duplicative) from the set of numbers 1 through 1200.  I then selected these parcels 

on the map, highlighted them, and printed the map out to use as a navigation guide.  

Figure 4.3 shows an example of twenty randomly selected parcels in the Capitol Hill 

                                                 
18

 Available at http://www.random.org/integers/, a website maintained by Trinity College in Dublin. 

Figure 4.2 Parcel Maps before (Left) and After (Right) Clipping 

http://www.random.org/integers/


 

 

40 

 

neighborhood.  Note that this was a test map, and the parcels were not selected to 

participate in the study – providing a map of locations surveyed would compromise the 

anonymity of the respondents.  A map with 40 randomly selected parcels for each 

neighborhood was generated, and used as a guide to administer the surveys. 

 

Figure 4.3 Twenty Randomly Selected Parcels in the Capitol Hill Neighborhood of Denver, CO.   

After randomly choosing the household/parcel to be surveyed, I visited each 

selected household
19

.    Note that businesses were not eligible for the study, so if a 

business parcel was selected, I moved to the adjacent residential parcel, according to the 

                                                 
19

 If the randomly selected parcel was an apartment building, I randomly selected an apartment to solicit, 

and contacted the residents through the “call” button, if one was available.  If no call button was available, I 

waited until someone entered the apartment building, and asked them to participate.  If either of these 

methods were not successful, I went to the adjacent parcel. 
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procedure explained below.  If someone answered the door, I briefly explained the 

purpose of the research and asked the resident if they would be willing to fill out the 

questionnaire.  As an enticement, I informed them that I would randomly select three 

survey participants after all of the surveys were collected, who would each receive a $50 

cash prize.  In order to be considered a qualified survey participant, the resident had to fit 

two criteria:  First, they must be at least 18 years of age, as required by the University of 

Denver Internal Review Board.  It is clearly outlined on the survey instrument that the 

person who fills out the survey must be at least 18 years of age.  If the person who 

answers the door appears to be under the age of 18, I asked if there is someone at least 18 

years of age who could be spoken to, and they are asked to fill out the survey.  The 

second qualification is that the person surveyed must be a resident of the selected 

household.  This is important because I hoped to gather representative samples from each 

neighborhood, thus I wanted to be sure the person surveyed resided in the given 

neighborhood.  I chose to respect all requests (via signage or otherwise) to not solicit, as 

it was important that I was respectful of all individuals, whether or not they were 

involved in the study.   

If no one answered the door, refused to take the survey, or was not a qualified 

person, I went to the adjacent house and attempted to administer the survey again, using 

the same survey administration procedure.  The adjacent house was chosen according to 

the following procedure.  I went to the closest dwelling in the northern direction
20

 on the 

                                                 
20

 If the street was not oriented exactly north-south, I went in the northernmost direction that would allow 

me to stay on the same side of the street.  For example, if the street was oriented NW-SE, I went to the 

residence on the same side of the street, walking northwest; if it was NE-SW, I walked to the northeast, 

staying on the same side of the street. 
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same side of the street, until I could no longer travel in a northern direction and remain in 

the same census tract.  If I could no longer travel in a northern direction in the tract, I 

went to the next residential unit to the west, then as soon as I could move in a southern 

direction, I did so, staying on the same side of the street.  I continued south until I could 

no longer do so and remain in the tract, at which point I would go west again, then north 

as soon as I could.  The pattern was then repeated until a survey was successfully 

administered.  I repeated this process until a qualified respondent agreed to participate in 

the survey.  Figure 4.4 shows a hypothetical pattern that would be undertaken in order to 

administer a single survey.  The purple-colored shapes are parcels in the desired census 

tract, and the white lines between the parcels are streets.  The circled polygon indicates 

the randomly selected parcel, and the numbered arrows show the paths that would be 

taken (in order) to administer the survey.   
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Figure 4.4 Sample Survey Solicitation Pattern for Choosing “Adjacent” Parcel 

If the resident agreed to participate, I informed them that I could return later the 

same day to pick up the completed survey, but would otherwise return the following day 

to pick it up, and that they had the option of returning the survey in person or leaving it in 

a safe and accessible location on the premises.  As will be seen in the results section, 

many respondents returned the survey the same day it was administered.  Upon return to 

the household, if the survey was not visible, I personally asked if the completed survey 

was available.  If the resident answered the door, but had not completed the survey, I 

informed them that I would return the following day.  If the survey was not left in a 

visible location and no one answered the door, I left a note explaining that I would return 

the following day.  On the third visit to the household, if the survey was not available and 

no one answered the door, I left another note explaining that I would return the next day.  
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If the survey was not collected on the fourth visit, I left a final note explaining that they 

could contact me to return the survey if they still wished to participate in the research.  If 

I was able to speak with them in person, I explained that they were still eligible to 

participate, but that they would need to contact me in order to do so.  I did not return after 

the fourth day unless explicitly invited to do so. 

4.2.2 The Survey Instrument 

 I chose to provide the survey in person via hard copy as a result of multiple 

considerations.  The first consideration was borne of cost combined with the desire to 

retrieve a large enough sample to perform a robust and statistically significant analysis.  

The goal of the survey procedure was to garner enough valid responses to assume a 

normally distributed sample size in each neighborhood, which would require a minimum 

of 30 responses from each neighborhood.  Given the cost and time restrictions, it was 

infeasible to administer the surveys by mail.  Mail-in surveys require at least two 

postages – one to send the letter and one for the return.  Ebreo et al. (1999) note that a 

nearly 54% response rate is “within the range that is normally acceptable for mail surveys 

(117).  If my study achieved a 50% response rate, the minimum cost for postage alone 

would be $44.40 per neighborhood
21

, and this does not include the cost of the printing, 

envelopes or reminder mailings.  Such a budget would easily have surpassed $500-

$1000
22

, which was beyond the means available at the time.  Even a 100% response rate 

– an extremely unlikely outcome - would cost a minimum of $300 to $400 given the 

desired sample size.  Secondly, a hard copy delivered by hand should result in a relatively 

                                                 
21

 At the time the study was conducted, a first class stamp cost $0.37.  Each survey would thus cost $0.74, 

and to receive a minimum of 30 surveys, 60 would need to be sent out, for a total cost of $44.40. 
22

 Printing costs for the project were approximately $350. 
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high response rate.  Barr and Gilg (2005) attributed their high response rate (69%) to the 

personal interaction that resulted from hand-administration of the surveys.  Unlisted 

phone numbers and the preponderance of cell phone use eliminate a large pool of 

potential subjects if phone surveys are used.  Also, phone numbers as identifiers are 

difficult to apportion according to neighborhood, as they are not spatially-based.   Thus I 

did not use a phone survey, though it would have been quite inexpensive.  I considered 

using an internet-based survey, but could not solicit entries according to neighborhood 

with this method either. 

The survey instrument consisted of 17 pages (see Appendix D).  It included a cover 

page explaining the purpose of the survey
23

, who it was administered by, notification of 

the availability of the cash prize, and my contact information.  Directions for filling out 

the survey were also supplied.  The bulk of the document (twelve pages) contained the 

questionnaire, which consisted of 78 numbered questions, with 25 subquestions
24

 that 

were designed to a) address items in the conceptual framework and b) ascertain 

information that may help DR improve or otherwise modify waste management services.  

Note that I created eight versions of the survey, which varied in three ways:  1) Half of 

the surveys asked if they would be willing to pay $3/month for a) composting services 

and b) garbage and recycling pickup, and the other half asked if they would be willing to 

pay $1/month; 2) half of the surveys listed composting-based questions first, half asked 

recycling-based questions first; and 3) half of the surveys had behavioral frequency as the 

                                                 
23

 As recommended by Barr (2002) following recommendations by Dillman (1978), no mention was made 

of the purpose of the research being for a Master’s thesis,  
24

 Recycling and composting behavior was considered one question, though there are 17 sub-questions that 

address the frequency with which individual items are recycled or composted.  Similarly, the NEP scale 

was considered one question, though it contains 8 items. 
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first question, and half had it as the third question, after asking if recycling and 

composting were important.  This was done in an attempt to limit the ordering bias of the 

questions.  The question description and goals are as follows
25

.   

Section one (questions 1-67) contained questions pertaining to recycling and 

composting, and section two (questions 68-78) had demographic-related questions. Note 

that answers to Likert-scale questions were recoded when necessary so that when I 

performed the data analyses, a higher score meant more frequent behavioral occurrence 

and a stronger positive view of the value in question.  Question one contained 17 sub-

questions that asked the frequency with which the respondent recycled or composted 

specific items.  Five Likert-style options were given, in a scale that ranged from “never” 

to “always.”  Note that items were included that DR allows (see Appendices C and D) 

and disallows (e.g. plastic tubs and plastic bags) for recycling.  Non-recyclable items 

were included to ascertain to what extent residents are putting items in the recycling bin 

that should not be there.  This could have implications for DR’s publicity efforts
26

.  A 

sub-question regarding grass-cycling was included as well. 

 

 

 

 

 

                                                 
25

 The descriptions are of a survey that had a) composting questions before recycling questions and b) 

behavioral items first. 
26

 For example, if residents report high rates of plastic bag recycling, DR should consider undertaking a 

publicity campaign reminding people that plastic bags are not to be placed in the recycling bins. 
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environmental values, attitude, subjective norms, self-efficacy, perceived convenience, 

response efficacy and habit strength.  Of special interest is the determination of the 

strength of the correlation between habit strength and PEB relative to the other variables 

in the model.  Note that as explained in Section 4.1.1 Behavioral Model, these variables 

may not all be incorporated into the final model.  The survey questions were designed to 

address the full suite of variables groupings, but the actual groupings were dictated by the 

results of the factor analysis. 

 Most of the other research questions are related to the primary goal.  For example, 

I hoped to ascertain the characteristics of a “typical” recycler and composter in the 

surveyed neighborhoods.  The demographic variables were used in this regard, including 

gender, education level, household type, rent/own, political persuasion and age.  Another 

related research questions is to determine how strongly environmental values are 

correlated with self-reported PEB.  The literature is ambivalent in terms of the 

relationship between NEP scores and PEB, and this study was intended to contribute to 

the body of research.  Conversely, there is near universal agreement that actual and 

perceived convenience is strongly correlated with recycling behavior.  I anticipated that 

this will also be the case for the sample in this report.  I felt it would also be interesting to 

see if perceived convenience also has a significant impact on composting, or if other 

factors are stronger. 

 A research outcome that is not related to the behavioral model is finding out to 

what extent residents are willing to pay for recycling/garbage and/or composting services.  

Will people be significantly more willing to pay $1/month than $3/month for services?  
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Another unrelated research question is whether or not residents are putting non-

recyclable materials (plastic tubs, packaging, and plastic bags) in recycling bins, and to 

determine which materials are being recycled at the highest rate.  Also, descriptive 

statistics are used to provide DR with pertinent information about waste management 

services, including what prevents residents from recycling and/or composting, what 

motivates residents to recycling and/or compost, why people do/do not grass-cycle, 

where residents get recycling information, if residents like the large bins and why (not), 

and how frequently apartment dwellers recycle, and if so, what service they use.  Finally, 

a descriptive analysis of neighborhood waste management behaviors and other variables 

is undertaken, as is a comparison of results between Barr’s 2002 Exeter study and this 

study.  Both of these are done in an effort to analyze spatially distinct places and possibly 

propose geographical differences between locations. 

4.3.6 Survey Administration and Data Analysis 

 The neighborhoods were surveyed during the summer of 2007.  The first survey 

was administered on June 6
th

, 2007 and the last survey was collected on July 27
th

, 2007.  

In order to maximize the likelihood that residents would be at home, I administered 

during non-working hours only – I began after 5:30 pm on weekdays and stopped at or 

before nightfall, and surveyed throughout the day on weekends.  I personally 

administered and collected all of the surveys.  As noted above, the survey respondents 

were visited a maximum of four times in order to collect a survey that was to be filled 

out.  Respondents were not required to fill out the entire survey in order to be eligible for 
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the prize drawing, but did have to participate to some degree to be eligible.  Response 

rates can be seen in the next section. 

 After all surveys were collected, I personally compiled and coded the survey 

results.  The data were first entered into a Microsoft Excel© spreadsheet.  All surveys 

responses were entered into the worksheet, but if a respondent did not provide answers to 

all of the questions that were to be used in the inferential statistical analyses
28

, the survey 

was not included in the final analysis.  Excel was used for the initial coding because it is 

a powerful data calculation tool and graphs and tables can readily be made for descriptive 

statistical analysis and display.  Excel is also useful because it is compatible with the 

statistical analysis software chosen for this study, JMP© (SAS Inc., 2008).  JMP© is a 

powerful software that can perform numerous statistical analyses with tabular data.  All 

of the non-descriptive analyses were performed with this program. 

 

  

                                                 
28

 Failure to answer questions that were meant to garner information for descriptive analysis only did not 

disqualify a survey from the inferential statistical analyses.  For example, question 17 asks “Have you ever 

consulted Denver’s recycling website for waste management information?”  This question is intended to 

inform DR to what extent respondents are consulting the website, and will not be used for anything but a 

descriptive analysis.  If this question was not answered, it did not compromise the primary analysis of this 

report, the behavioral model, and thus a non-answer to question 17 did not disqualify a survey from 

analysis. 
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Chapter 5 Results and Analysis 

5.1 Survey Responses 

 Table 5.1shows the response rates for the all administered surveys.  The overall 

response rate of 75% is considered high in survey-based research, and in light of the 

considerable length of the survey (17 pages and 101 questions), this is a very impressive 

result.  Less impressive is the response rate of usable surveys, which was only 56.5%.  

Unfortunately, I did not achieve my goal of 30 usable surveys from each neighborhood, 

and histograms of results (e.g. recycling and composting behavior by neighborhood) are 

not normally distributed, so only non-parametric tests could be used for analyses that 

compare neighborhoods.  The Kruskall-Wallis test, which uses rank scores for nominal 

variables with more than two groups, could possibly be used, but this test is not 

descriptive enough to be useful in this analysis (McDonald, 2009).  However, having 199 

fully-completed surveys comes very close to achieving the goal of 200 surveys outlined 

in the Methods section.  Most of the desired statistical analyses could thus be performed. 
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  Table 5.1 Response Rates, Total and by Neighborhood 

Neighborhood Surveyed Returned Completed Response Rate Usable Rate 

Congress Park 40 27 20 67.5% 50.0% 

Capitol Hill 40 21 19 52.5% 47.5% 

Cheesman 40 39 32 97.5% 80.0% 

Corey-Merril 32
29

 25 18 78.1% 56.3% 

City Park West 40 29 18 72.5% 45.0% 

City Park 40 33 23 82.5% 57.5% 

Speer 40 26 23 65.0% 57.5% 

Whittier 40 29 19 72.5% 47.5% 

Washington Park West 40 35 27 87.5% 67.5% 

Total 352 264 199 75.0% 56.5% 

 

5.2 Descriptive Statistics 

5.2.1 Demographics of the Sample 

 Table 5.2 provides a summary of the demographic characteristics of individuals 

whose survey answers were used for inferential statistics.  Note that filling out all of the 

demographic questions was not a prerequisite for being considered a “usable” survey.  

Only those questions that contained answers that were used in inferential statistical 

analyses were necessary to fill out.  It is also important to point out that though the 

sample size was 199, some of the descriptive statistical questions allowed for more than 

one answer, thus more than 199 answers are possible for some questions. 

The sample was approximately half female (55.8%) and almost entirely (80%) 

white, and was relatively evenly distributed among the age groups, though skewed 

slightly young, with over 60% being under 40 years old.  A very high proportion have 

earned at least a bachelor’s degree, with nearly 30% having a graduate degree.   The 

                                                 
29

 Only 32 surveys were administered to the Cory-Merril neighborhood due to time constraints. 
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income groups were almost exactly evenly divided, with no group comprising less than 

11% or more than 14% of the total sample.  Small family sizes abounded, with only 20% 

having three or more people in the household.  There were slightly more renters than 

homeowners, and the majority lived in single family detached homes (55.3%) and nearly 

all of the rest living in either apartments (21%) or duplexes (16%).  The sample was 

overwhelmingly Democrat (58%) and had more Independents (34) than the rest of the 

political persuasions combined  (33, not counting those who do not know). 

 Table 5.2 Demographic Characteristics of the Sample 

Gender 

Male (88) Female (111) 

Race/Ethinicity 

White (159)    Black/Af. American (13)     Hispanic (12)     American Indian (3)     Asian (3)     Mixed (9)  

Age Group 

18-29 (66)     30-39 (54)     40-49 (38)     50-59 (30)     60-69 (10)     70+ (1) 

Educational Level 

No High School Diploma or Equivalent (3)     High School Diploma or Equivalent (7)    Some College (24)      

Asssociate’s Degree (12)     Bachelor’s Degree (94)     Graduate Degree (59) 

Income 

<$20,000 (22)     $20,000-$35,000 (27)     $35,001-$50,000 (26)     $50,001-$75,000 (27)     $75,001-

$100,000 (27) 

Household Size 

1 (43)     2 (90)     3 (26)     4 (26)     5+ (14) 

Rent or Own 

Rent (87)     Own (112) 

Type of Residence 

Single Family Detached (110)     Apartment (42)     Duplex (32)     Town Home (8)     Other (6) 

Political Persuasion 

Democrat (116)   Republican (20)   Independent (34)   Green (3)    Libertarian (5)   None (4)   Other (1)     

Don’t Know (6) 

Primary Language Spoken at Home 

English (196)     English & Spanish (2)     English & Mandarin Chinese (1)     Turkish (1)     Ibibio (1) 
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5.2.2 Waste Management Behavior 

 As noted above, descriptive statistics summarize all of the data gathered from the 

sample, but do not make any inferences about the population.  The following statistics are 

provided to give the reader a feel for who filled out the surveys (demographics), what 

they are recycling, to what extent they adhere to the NEP, and how strong their recycling 

and composting habits are.  The mean score for the self-reported behavioral question 

items is indicative of the relative frequency with which each behavior is undertaken.  All 

of the behavioral items were coded such that a higher score indicates a higher frequency.  

Each respondent was asked how often each of these items was recycled or composted, or 

how often grass-cycling was done (see Appendix D).  These items utilized a 5-item 

Likert scale, and given the choices of “never” (coded as 1 point), “rarely” (2 points), 

“sometimes” (3 points), “usually” (4 points) and “always” (5 points).  The results can be 

seen in Figure 5.1 and Table 5.3. 

 

Figure 5.1 Waste Management Self-Reported Behavioral Frequency in Survey Sample 

N = 199 for all materials except grass-cycling, which as an N of 168 

*Grass-cycling has an N of 168 because 31 respondents indicated that they do not have a lawn.  This does 

not affect average score or percent each answer was given. 
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Table 5.3 Mean Score on Self-Reported Behavioral Frequency Items 

Item 
Mean 

Score 

Available Prior to June 2005 

glass bottles 3.69 

newspaper 3.72 

plastic bottles 3.69 

aluminum cans 3.86 

steel cans 3.44 

aerosol cans 2.19 

Available During/After June 2005 

corrugated cardboard 3.30 

paper board 3.31 

mixed office paper 3.16 

magazines and catalogs 3.31 

phone books 3.62 

Not Recyclable 

plastic bags at home 3.01 

plastic packaging 1.85 

plastic tubs 2.22 

Organic Material 

kitchen waste 1.67 

yard waste 1.82 

grass-cycling 3.12 

  

 These results indicate that recycling can be considered normal behavior for the 

sample.  As can be seen in Figure 5.1and Table 5.3, all of the recyclable items except for 

aerosol cans were recycled, on average, between “sometimes” and “usually.”  This 

indicates that the average respondent reported recycling these items more often than not.  

Aluminum cans were recycled at the highest rate, followed closely by glass bottles, 

plastic bottles, newspaper, phone books.  Trailing slightly behind in average rate are steel 
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cans, corrugated cardboard, paperboard, mixed office paper, and magazines and catalogs.  

The non-recyclable items were generally put in the recycling bin at a lower rate, though 

plastic bags had nearly as high a recycling score as the recyclable items.  This is perhaps 

a cause for concern, and will be addressed in the Results and Discussion sections.  Two 

other phenomena are worth mentioning.  First, it appears that aerosol cans are recycled at 

a lower rate than the rest of the items.  This may have a policy implication, and will be 

addressed at the end of the report.  Second, composting is clearly undertaken at a lower 

rate than recycling items, as reported by the sample.  In fact, composting is undertaken at 

a lower rate than any of the non-recyclable items are recycled.  This is not a surprising 

result, as recycling is a much more prominent issue than composting in Denver, as 

evidenced by the fact that home-composting services are available on a limited basis, yet 

recycling is widely available (and free).  Finally, grass-cycling had a middling score, but 

it appears that people that do have lawns are likely to grass-cycle, as the sample consisted 

of only 110 detached single family homes, and in fact consisted of 42 apartments.  Since 

apartment dwellers are very unlikely to be responsible for lawns, the average grass-

cycling score underestimates the true rate, that is the rate that those with lawns grass-

cycle. 

5.2.3 NEP and SRHI Responses 

 The answers to the NEP question items were also on a five-item Likert scale, but 

the answers indicated the level of agreement with the statements listed in Figure 5.2, 

ranging from “strongly disagree” to “strongly agree,” with a higher score indicating a 

higher level of agreement with the statement.  Higher adherence to a pro-environmental 
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viewpoint (the NEP, as originally defined by Dunlap and Van Liere, 1978) was viewed as 

a higher score.  Some of the items had to be reverse coded in order to maintain the 

integrity of this scoring system.  The reverse-coded items are indicated in Figure 5.2.  On 

average, the respondents scored relatively high on the scale, though there are apparent 

differences in level of agreement between specific statements.  These results are not 

unsurprising, as the items that scored lower could be considered more “extreme” than the 

ones that scored higher.  The two lowest scoring items were “Human welfare should be 

our primary concern in the future” (mean = 2.81) and “Humans should not develop any 

more resources or land, in order to protect the natural environment” (mean = 3.02).  

These are very strong statements, and are very ecocentric.  The more moderate beliefs, 

such as “If we over-use our natural resources, human development may be harmed in the 

future,” “Nature isn’t harmed by human changes” (reverse coded) and “The environment 

is of little concern to me” (reverse coded) can be viewed as rather reasonable beliefs, and 

are not extreme.  As will be seen in the Results section, these questions load onto 

intuitive factors that closely mimic the scoring pattern in Figure 5.2. 
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Figure 5.2 Scores on NEP Scale Items 

 Finally, the SRHI scores for recycling and composting can be seen in Figure 

5.3and Figure 5.5.  Like the NEP items, the SRHI items are scored on a 5-point Likert 

scale ranging from “strongly disagree” to “strongly agree,” with a higher magnitude 

indicating a higher level of agreement with the statements in the scale.   It is quite clear 

upon inspection of these results that composting habit strength is much weaker among the 

sample than recycling habit strength.  This lends weight to the results in Table 5.3, and 

indicates strongly that composting is not “normal” behavior for the respondents of this 

survey.  Overall, recycling habits appear to be strong, with all 12 items scoring above 

average (“agree”).  All of the composting items, with the exception of “I have no need to 
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NEP 1 The environment is forgotten too often when decisions are made (mean = 4.21) 

NEP 2 If we over-use our natural resources, human development may be harmed in the future (4.56) 

NEP 3 Nature and the environment have as much value as human beings (4.09) 

NEP 4 Humans should not develop any more resources or land, in order to protect the natural 

environment (3.02) 

NEP 5 Nature isn’t harmed by human changes (reverse coded) (4.60) 

NEP 6 Human welfare should be our primary concern in the future (reverse coded) (2.81) 

NEP 7 The environment is of little concern to me (reverse coded) (4.61) 

NEP 8 Getting through daily life and surviving is what concerns me the most, not the environment 

(reverse coded) (3.86) 
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think about (composting)” and “(composting is) typically me,” scored an average of 

below 2 points.  It is odd that these two items scored higher.  The highest score being the 

“no need to think about” item makes sense, in that respondents may misconstrue the 

intended meaning of this answer to be that they don’t have to think about it because they 

rarely engage in the activity.  I cannot conceive of an explanation why item 11 scored 

higher, however. 

 

Figure 5.3 Self-Reported Habit Index Scores for Recycling 
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Composting/Recycling is something… 

Item 1:  I do frequently 

Item 2:  I do automatically 
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Item 4:  that makes me feel weird if I do not do it 

Item 5:  I do without thinking 
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Figure 5.4 Self-Reported Habit Index Questions 
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Figure 5.5  Self-Reported Habit Index Scores for Composting 

  

5.2.4 Responses to Questions Directly Addressing Waste Management Policy in 

Denver 

 The figures and charts contained in this section summarize the answers to 

questions that were asked to have direct waste management policy implicatons for the 

City and County of Denver.  The purpose of including these questions in the survey was 

to provide DR with useful information in regards to their policies. 

 

Figure 5.6 Desire for Free Compost Service in Denver 
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Figure 5.7 Willingness to Pay for Composting Service 

 

Figure 5.8 Willingness to Pay for Recycling and Trash Services 

 Figure 5.6 through Figure 5.8 summarize the “willingness to pay” (WTP) for 

recycling and composting services in Denver.  There was very strong support for free 

composting services, despite the fact that the sample reported rarely composting and had 
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