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Abstract: Many higher education institutions promote sustainability by instilling environmental
awareness within college students, the innovators of the future. As higher education institutions
face budgetary constraints to achieve greener campuses, green fees have emerged as an alternative
method for universities to encourage student participation and overall campus sustainability. A
green fee is a mandatory student fee that funds sustainability projects on campus and is typically
managed by a group of students and faculty. We are the first to assess students’ support for a
mandatory green using a single dichotomous choice, contingent valuation question and estimating
the willingness to pay to fund campus sustainability using a discrete choice model. Using results
from a survey at a private college in New York City, we found more support for $5 and $10 green fee
values. Using both parametric and non-parametric estimation methods, we found that mean and
median willingness-to-pay values were between $13 and $15 and between $10 and $18, respectively.
We suggest implementing a green fee between $10 and $13 following the lower values of the non-
parametric median willingness to pay (WTP) range estimates that do not rely on distributional
assumptions. We hope that other academic institutions follow our research steps to assess the
support for a green fee and to suggest a green fee value for their institutions.

Keywords: green fee; discrete choice; contingent valuation; green campus; sustainability

1. Introduction

Many higher education institutions promote sustainability by instilling environmental
awareness within college students, the innovators of the future. Since the 1970s, movements
that use both grassroots efforts and top–down institutional programs have led to estab-
lishing campus sustainability initiatives [1]. Signed and established in 2007, the American
College & University Presidents Climate Commitment (ACUPCC) presents its signatories
recognition that colleges and universities must take action to address climate change [1].
Moreover, they recognize higher education’s unique role as learning laboratories that
promote innovation and educate future leaders. At least 685 universities are ACUPCC
signatories that are committed to decrease greenhouse emissions [2]. These higher edu-
cation institutions incorporate sustainability into their campuses and face climate change
related issues by recognizing that formal education is a crucial step in preparing students
to contribute to a more sustainable future.

Some university campuses have seen the financial benefits of increasing sustainability
and energy-conservation efforts, and they have aligned their missions to the importance of
preserving our planet. Environmental rankings have been developed to compare different
institutions, including the College Sustainability Report Card [3], the Green Colleges
Ranking [4], and the Sustainability Tracking, Assessment, and Rating System (STARS) [5].
These rankings signal the demand for environmental information among prospective
students and donors.

Additional schools have considered joining the ACUPCC, but budgetary and financial
concerns have prevented them from doing so [2]. However, at some of these institutions,
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students seek alternative ways to promote sustainability, including the establishment of
a green fee. A green fee is a student fee that funds sustainability projects on campus and
is typically managed by a group of students and faculty [6]. The fee may be collected per
year, per semester, or per credit hour. This fee offers students a strong and active voice in
shaping the sustainability agenda of universities, increases the reputation of the institution,
and allows administrators and students to work more cohesively [6].

In this manuscript, we present the results of a survey that elicited students’ support
for a mandatory green fee to fund sustainability projects at a private regional college
in New York City: Manhattan College. We answer two research questions: (1) “Do
students support a mandatory green fee to fund sustainability projects on campus?” and
(2) “What is the average willingness to pay to fund sustainability on campus?” We assessed
students’ support for the green fee and their willingness to pay using contingent valuation
techniques. We contribute to the green fee literature in two ways. We are the first to estimate
students’ willingness to pay using a single dichotomous choice referendum question, which
improves incentive compatibility. Secondly, we are the first to use both parametric and non-
parametric discrete choice model estimation methods to estimate both mean and median
willingness to pay (WTP) within a green fee context, offering more reliable estimates. We
found support for the green fee and estimated the mean and median WTP to be between
$13 and $15 and between $10 and $18, respectively. We recommend a green fee between $10
and $13 that is aligned with the lower estimates of the nonparametric median WTP ranges.

2. Literature Review

Universities educate the next generation of leaders, bring awareness to important
issues among young minds, and are sources of research, ideas, and innovation [6]. In this
section, we review articles about students’ environmental awareness and about green fees.
The literature on environmental awareness among university students include research
on environmental knowledge and attitudes across and within universities. For example,
a survey of 737 students from five universities in Macau showed similar energy-savings
attitudes and awareness across the universities [7]. The authors of [8] surveyed 485 students
from provincial higher education institutions in China and found that both teacher-driven
and student-driven pedagogies increase environmental awareness. In Europe, the authors
of [9] studied sustainability dimensions using a voluntary course survey completed by 674
students from different majors at two universities in Finland. Using a structural equation
model, they found that awareness of nature contributes to the enjoyment of nature, which
has a positive relation to environmental knowledge.

Within universities, the authors of [10] examined students’ knowledge on plastic
waste problems using a survey of 98 students from a Taiwanese university. They found
that students majoring in environmental sciences have a higher knowledge relative to
social science majors. In Europe, researchers found that faculties of science and engineering
have the greatest changes in environmental attitudes and the highest level of sustainability
knowledge based on a survey of 504 students from a Spanish university [11]. In the U.S., the
authors of [12] studied students’ awareness and attitudes at the University of Vermont and
found a strong understanding of sustainability and that students consider sustainability to
be important.

In addition to these studies that sampled students across various majors or programs of
study, the authors of [13] explored environmental awareness among 152 students from the
College of Architecture and Planning at a university in Saudi Arabia. They found that while
students expressed awareness and concern about campus environmental sustainability,
they did not show interest and willingness to participate in campus sustainability initia-
tives [13]. Even though these articles were not about green fees, they offered information
about environmental awareness and campus sustainability across multiple universities.

Next, we summarize articles about green fees and students’ WTP. Several different
campus sustainability initiatives have focused on obtaining funding to pursue specific
sustainability projects. For example, some universities have a green revolving fund, which
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is an internal fund that finances energy efficient, renewable energy, and other sustainabil-
ity projects that generate cost-savings, which replenish the fund [14]. As of 2012, there
were 79 green revolving funds at higher education institutions in North America that
provide financing for sustainability projects within each institution [14]. Green revolving
funds are financed through different mechanisms, one of which relies on student green
fees [14]. Beyond supporting green revolving funds, green fees are also used to fund
general sustainability initiatives on campus.

Studies on green fees have been limited to university and extension reports, with
two peer-reviewed articles covering this subject. In this section, we provide relevant
information about green fees established at colleges and universities in the United States,
as well as guidelines on how to establish such fee. Then, we summarize the results from
the limited peer-reviewed sources on green fees.

Green fees result in benefits that go beyond additional available funds. Student-led
projects funded by the green fee offer students a unique opportunity to foster environ-
mental change based on their self-defined wants and needs, which empowers students [6].
Universities are unique places to cultivate transformations because they have enthusiastic
students, discuss social issues, inspire young decision-makers, and are sources of inno-
vation [15]. In addition to providing the funding itself, the green fee engages students
in formulating, contributing, collecting, distributing, and regulating the funds [6]. As of
November of 2010, 80 higher education institutions had an active green fee program [1].

Ozeki (2010) summarized typical steps in establishing a green fee. First, the fee
generally stems from a student-led proposal following other institutions’ examples. A
student body survey is employed to assess initial support. With evidence of support, a
petition to the student government leads to a ballot/referendum among the entire student
body. If the ballot passes, the proposal is shared with senior administrators, a board of
trustees, or a legislative body to achieve a final approval [1]. In order to propose a green fee,
Indvik et al. (2013) suggested the following steps: (1) to poll the student body to perform
a willingness-to-pay analysis, (2) to choose the optimal fee amount, and (3) to estimate
the revenue from the fee [14]. In this manuscript, we complete the first step and provide
suggestions for the second step. Given the great potential of green fees, this study sought
to measure student support for a green fee that would fund sustainability projects at the
studied university. We provide a case study for other higher education institutions seeking
to establish a green fee and showcase the research steps needed to measure student support
and propose a specific monetary value for it.

To the best of our knowledge, there are only two peer-reviewed articles that ask
students’ WTP for general sustainability initiatives on their campuses connected to student
fees [2,16]. In addition to these articles, we summarize three articles about students’ WTP
for environmental goods or services. For example, the authors of [17] examined the factors
that affect students’ consumption of eco-friendly products at a university in Hungary.
Using data from 1185 students, they concluded that environmental knowledge has a
positive relation with WTP. The other two studies were based on specific eco-friendly
goods. The authors of [18] examined students’ WTP to install water bottle refill stations to
decrease single-use plastic waste using a double-bound dichotomous choice method that
presented two bid values to each respondent. Using data from 346 students from a Japanese
university and a logit model, they estimated the mean WTP as 2211 JPY (1 JPY = 0.01 USD),
which would be enough to cover the installation and maintenance costs of the water
refill station [18]. They elicited students’ WTP through a single, non-recurring, payment
mechanism, which is different from green fees that are charged per semester or per credit.
The third peer-reviewed article studied students’ WTP for green buildings connected
to tuition [19]. Using a survey of 162 undergraduate students from a university in the
U.S., they examined students’ WTP for green building features, focusing on one of the
Leadership in Energy and Environmental Design (LEED) categories. The asked students
“How likely are you to accept a refund of 1 per cent of your tuition if your university
focused less on [LEED category] issues on your campus?” They measured WTP using this
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willingness to accept (WTA) question. However, the literature has documented divergence
between WTA and WTP measures [20]. Their survey analysis found that about half of the
respondents were willing to pay for most LEED categories [19].

Narrowing the scope to research on student fees, Rosentrater and Burke (2017) ad-
ministered an online survey that asked students “How much more tuition are you willing
to pay to have more energy come from renewable sources?” with 10%, 25%, 50%, and
Other as choices [16]. These choices were challenging to analyze because the scale is not
numerically exhaustive. They also asked: “Would you support paying an extra fee with
tuition costs to support services such as recycling, composting, and other green initiatives
as determined by an advisory committee?” This appeared to be given as an open-ended
question out of 78 questions. By not providing a choice, the question was harder to analyze.
Moreover, it did not include any reference to a specific monetary value, which made the
question less realistic and more difficult for students to answer. While the question was
asked in the survey, no analysis was offered in the published manuscript.

Meyer and Yang (2016) studied the effect of social norm information treatments on
students’ willingness to contribute to a green fee at a midwestern liberal arts university.
Through a survey that asked students to select a dollar amount from a payment card, they
estimated the effect of three information treatments relative to a control group that received
no information. The first treatment provided information on green fee dollar ranges at
peer universities and college. The second treatment presented information on the number
of institutions with green fees and on student support for green fees (i.e., the percentage
that voted “yes” to pass the green fee). Lastly, the third combined the first two treatments.
Using an Ordinary Least Squares (OLS) and a maximum likelihood interval estimation,
they found that the monetary information on green fees at other institutions had a negative
impact on the average contribution to the green fee. In contrast, they observed a positive
effect for the second treatment, showing that learning about high participation rates at
peer institutions increases the mean contribution. Lastly, they found no effect for the
combination treatment [2].

These WTP studies have focused on single universities and collected demographic
characteristics. While the authors of [19] examined whether gender affects WTP, the
authors of [18] also controlled for knowledge, environmental education, and part-time
employment. Relative to the other studies, the authors of [2] included more demographic
characteristics as factors that influence the WTP relative to these other studies. The gender
differences results from these studies varied. The authors of [19] found a significant but
weak correlation between female students and their WTP for one LEED category. In
contrast, the authors of [2] found that males were willing to contribute higher amounts
than females. Lastly, the authors of [18] did not discuss gender differences. We built our
survey instrument following [2], which collected and included more demographic and
college-related characteristics in their analysis relative to other studies.

Our study was mostly influenced by [2] but differed in specific ways that allowed us to
contribute to the literature. Whereas their survey used a payment card and varied the infor-
mation revealed to participants, our survey used a stated preference technique in which the
green fee dollar amounts varied across participants and participants were presented with a
single dichotomous choice referendum question, thus improving incentive compatibility.
A major contribution to the literature is that we assessed the support to establish a green
fee using discrete choice model techniques that have not been employed in any green fee
research. Specifically, this research methodology allowed us to estimate students’ average
and median willingness to pay to fund sustainability projects on their campus using both
parametric and non-parametric models, thus offering more reliable estimates.

3. Materials and Methods
3.1. Materials

To answer our two research questions, we designed and distributed an online survey
to all undergraduate students at Manhattan College, a private regional college in New York
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City. Following best practices from research on personal behaviors and given the ease and
speed of online instruments targeting connected, tech-savvy populations, we employed
an online survey [21–23]. The survey was developed from existing studies and following
best practices of survey design [24]. After the survey was built, we obtained feedback
through a pilot study. The questions used in this manuscript were built following and
improving the questionnaire used in [2]. In particular, we improved the green fee question
used in their study. Instead of using a payment card that presented students with different
payment amounts, we randomly presented a different green fee amount to each student,
thus improving the incentive compatibility of the question [25,26]. Incentive compatibility
was achieved through the use of a single binary-choice question, consisting of a status
quo (i.e., no change) versus a change, for each respondent [25]. The survey was part of
an overarching project to study green attitudes and behaviors among college students
and is available as supplementary material. The survey was used to study other research
questions that are not part of this manuscript. For example, the survey included questions
about climate change and trust in news sources that were studied in a different published
article [27]. Therefore, only some of the questions were used in this study.

We surveyed a population of 3495 undergraduate students and received 803 total
responses, for a response rate of around 23%. An initial email containing a link to the online
survey was distributed to the entire undergraduate population in April 2018. Over the next
month, five reminder emails were sent to those respondents who did not yet completed
the survey. We incentivized students to complete the survey by offering an opportunity to
participate in a raffle for one of ten $25.00 Amazon gift cards. The Qualtrics survey was
only accessible via a link sent directly to the students’ emails, which ensured that each
respondent only completed the survey once.

We collected demographic and college-related information, as approved by the Insti-
tutional Review Board. We provide summary statistics in Table 1.

Table 1. Summary statistics.

Variable Type of Variable Sample Average Population Average

Male Dummy 0.3519 0.5362
Caucasian Dummy 0.6195 0.5900

Latino Dummy 0.2017 0.2100
School of Business Dummy 0.2103 0.2500

School of Engineering Dummy 0.2804 0.3233
School of Liberal Arts Dummy 0.2518 0.2004
School of Education Dummy 0.1388 0.1280

School of Science Dummy 0.1187 0.0943
Age Numeric 20.0701 20.6000

Grade Point Average (GPA) Numeric 3.3339 3.1200
First generation Dummy 0.3348 0.3300

Hours worked per week Numeric 8.2190
Athlete Dummy 0.1187

Environmental course Dummy 0.4492
Environmental group Dummy 0.4993

Non-meat diet Dummy 0.0830
Democrat Dummy 0.4034

Independent Dummy 0.1530
No affiliation Dummy 0.2604
Republican Dummy 0.1831

1 The average for dummy variables is the proportion of the sample for that variable. For example, for the first
row, the sample has about 35% male and 65% female.

Manhattan College is composed of six schools: School of Engineering, School of Liberal
Arts, School of Science, School of Business, School of Education, and School of Graduate
and Professional Studies. Our summary statistics focused on traditional undergraduate
students by removing students from the School of Graduate and Professional Studies
and respondents outside of the age range of 18–25. The sample was reduced to 699
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complete responses after cleaning the data. Importantly, we note that female students were
overrepresented within our sample, but this has been observed in surveys with similar
populations [2,28,29]. Environmental course, environmental group, and non-meat diet
were chosen to control for environmental preference and knowledge (refer to survey). We
defined non-meat diet as students who were either vegetarian, vegan, or pescatarian at the
time of the survey.

Table 1 also compares sample averages with university averages, when available. We
recognize that our sample could have been more representative of our college. Nonetheless,
we can still obtain insights from the analysis keeping in mind that we have an over-
representation of certain variables, such as female students.

Moreover, we acknowledge that we probably had an overrepresentation of envi-
ronmentally minded students since about 50% of our sample had been involved in any
environmental groups, environmental volunteer activities, or environmental donation
projects. Furthermore, 45% had taken an environmental-related course. In terms of po-
litical affiliations, our sample was diverse, with 40% Democrats, 18% Republican, 15%
Independent, and 26% without affiliation.

Lastly, we compared our sample statistics to statistics of college students in the U.S.,
when available. About 55% of undergraduate American college students are Caucasian,
and about 20% are Hispanic or Latino [30]. The percentage of Hispanic students was similar
in our sample. For gender, about 45% of college students are male [30], which was between
our sample and population. According to the Center for First-Generation Student Success,
24% of students had parents with no secondary education in the 2015–2016 academic
year [31], which was below proportion of first-generation students in our sample. The
average age of undergraduate students is 21.8 years old [30].

3.2. Methods

We first describe the methods used to answer our two research questions: (1) “Do
students support a mandatory green fee to fund sustainability projects on campus?” and (2)
What is the average willingness to pay to fund sustainability on campus?” We followed a
stated preference technique by asking a single-choice contingent valuation question, where
students indicated their support for the implementation of a hypothetical mandatory green
fee instituted per semester to fund sustainability projects on campus. Stated preference
methods are used to estimate values for environmental services and other outcomes in
which revealed preference data are not available [25]. While revealed preferences allow
researchers to use market data, stated preference methods are used to estimate values that
cannot be observed in current markets or conditions. Since the college does not have a
green fee, we had to use a stated preference technique.

Within stated preference techniques, different format questions can be utilized, includ-
ing a single-bounded, dichotomous choice, contingent valuation question, in which the
respondents face a referendum-type question where they approve or reject a proposal. We
built our contingent valuation question following [2] and included their same introduction
statement prior to the question. However, we asked a different question and provided
different choices. Instead of asking “What is the maximum dollar amount per semester for
which a student would vote “yes” on this referendum for a mandatory green fee?” and us-
ing a payment card ranging from $0 to $100 in $5 increments, we asked a referendum-type
question with a specific fee as illustrated by our question in Figure 1.

Respondents were randomly displayed one out of five fee amounts ($t): $5, $10, $15,
$20, or $25. These monetary values were in line with green fee values from colleges and
universities. The authors of [1] found that as of 2010, most green fee programs had fees
between $5 and $25 per year. The question resembled a student body ballot referendum,
which was recommended by the authors of [1] as a crucial step in establishing a green
fee. Following [25], we designed a contingent valuation question that provided a clear
opt-out choice (or status quo) and that appeared consequential. In particular, we created
a realistic scenario with a clear reject option. We also asked students to consider their
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budget constraints and explained the purpose of the green fee. We advance the green
fee literature because we employed a single-bounded, dichotomous choice, referendum
question that improved incentive compatibility relative to the payment card [25,26] used
in [2]. The question did not include specifics about the sustainability projects because
green fee funds are typically allocated through a competitive application process after the
fee is established, as described within the literature review section. A major objective of
this research was to gather and analyze data to design and create a green fee. Surveying
the student body to examine students’ willingness to pay was the first step to attain this
purpose, as recommended by [14].
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Following [32], we further examined the support for the introduction of a mandatory
green fee to fund sustainability projects on campus by employing a discrete choice model
to analyze the contingent valuation question. We advance the literature because previous
work did not use discrete choice models, which are most appropriate for contingent
valuation questions. In particular, the authors of [2] used OLS and maximum likelihood
interval regressions to analyze the results for their green fee question.

Following the utility difference approach of [33], the authors of [32] offered both
parametric and non-parametric estimations for analyzing single-bounded discrete choice
data. Let the true indirect utility function of an individual be U(q, y), where q is the level
of sustainability on campus and y is the individual’s income. We valued a change in utility
from q0 to q1. Using the Hicksian compensating variation, C, the value of the change in
sustainability on campus satisfied U(q1, y − C) = U(q0, y), and C could be interpreted as
the maximum WTP [32].

We assume that each student knows his/her true indirect utility function. Since the
contingent valuation question asked: “Are you in favor of a mandatory green fee of $t
per semester for all students that will fund sustainability projects on campus?” a student
answered “yes” as long as U(q1, y − t) ≥ U(q0, y). Following random utility theory, an
individual’s utility has a random component, as a researcher cannot observe the true
indirect utility function: U(q, y) = V(q, y) + ε [32]. Therefore, an individual chooses “yes”
given $t fee if V(q1, y − t) + ε1 ≥ V(q0, y) + ε0. The indirect utility function can take a
linear form. A student chose “yes” faced with a $t fee as long as V1 − V0 = α + βt + ε ≥ 0.
Under the parametric estimation, we controlled for the way individual characteristics
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that influence students’ WTP through α, which is defined as a function of individual

characteristics: α = γ +
K−1
∑

k = 1
γkXk, where Xk, k = 1, . . . , K − 1, are the individual’s

characteristics and γk represents the parameters to be estimated [32].
For each parametric model, we included the green fee value (or its natural log) and

individual characteristics summarized in Table 1. From these parametric estimations,
we conducted statistical tests associated with the significance of the coefficients in the
models. Specifically, each hypothesis test examined whether an estimated coefficient was
statistically different from zero. Importantly, our first hypothesis was to test whether the
green fee value (or its natural log) had a negative and statistically significant coefficient.
Following economic theory, the higher the fee, the less likely students should be willing
support it. Following previous research [2], our other hypothesis was whether the gender
coefficient was significantly different from zero.

We estimated the parameters of the linear form to estimate the mean and median WTP
following some distributional assumptions for the error term. While parametric estimation
assumes a distribution, nonparametric estimation techniques offered empirical methods
to estimate mean and median WTP without such assumption [34]. Thus, we used both
parametric and non-parametric approaches to offer the most reliable WTP range by using
incentive-compatible contingent valuation techniques.

4. Results
4.1. Support for a Green Fee

To answer our first research question, we examined the ballot initiative responses.
Figure 2 shows the results from the green fee support question.
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Figure 2. Green fee support.

For the lowest fee value, there was a strong support among students, with 104 students
(73%) that approved a $5 mandatory green fee and 38 students (27%) that rejected the
proposal. For the second monetary value, 78 students (59%) supported a $10 fee, while 54
(41%) were against it. For the remaining values, there were more students against, but the
contrast between the counts was not as sharp as for the $5 fee. For $15, 61 students (42%)
supported it, and 83 (58%) were against it. For $20, 68 students (49%) selected yes, while
72 (51%) selected no. Lastly, for $25, 62 (44%) supported the fee, while 78 (56%) rejected it.
Overall, a clear support for green fee values of $5 and $10 was observed. As expected, the
support was stronger for lower values. Even though more students rejected the proposal
for the higher values, at least 40% of students supported the green fee within these groups.
In other words, the distribution of responses offered evidence of support among students.
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Support for higher fee values may be interpreted as students valuing sustainability more
and their willingness to support more sustainability projects on campus. After aggregating
the results to include all fee values, we found that 373 students (53.4%) supported the
green fee ballot while 325 students (46.6%) rejected the proposal. Following the green fee
steps recommended in [14], we completed the first step of polling students to examine the
support of a green fee. In the following subsection, we performed a willingness-to-pay
analysis to choose a green fee amount to be implemented, which was the second step [14].

4.2. Willingness to Pay to Support Sustainability on Campus

Using the DCchoice R package [35], we estimated a single-bounded dichotomous
choice model using both parametric and non-parametric approaches described in the pre-
vious section. Both approaches were implemented to offer the most comprehensive range
of estimates possible, as this was the first study to perform such analysis for a green fee.
Moreover, we report our complete estimation results to offer transparent documentation of
our research process, as recommended by the literature [15]. For robustness, we estimated
four parametric models with different distributional assumptions of the error term: log-
logistic, log-normal, logistic, and normal and two non-parametric models using both the
Kriström [36] and Kaplan–Meier–Turnbull [37] methods. In our parametric estimations,
we included different demographic and college-related characteristics that may have in-
fluenced a student’s choice of voting in favor or against the green fee. Most importantly,
all these models included the green fee value, denoted as bid in our regressions. For the
log-logistic and log-normal models, we included the natural log of the bid. Table 2 includes
our estimation results for the parametric models.

Table 2 shows that the models were fairly consistent across distributional assumptions
of the error term. While the coefficients are not directly interpretable, we highlight the
sign and statistical significance of age, environmental group membership, environmental
course, republican political affiliation, non-meat diet (for model III only), and the bid
value. These coefficients had the expected sign. We confirmed the hypothesis that the
green fee value (or its log) has a negative and statistically significant coefficient, matching
economic theory. For our second hypothesis, we did not find gender differences. It
is plausible that the conflicting gender results found in the previous two studies [2,19]
disappeared by controlling for environmental experiences or behaviors (e.g., environmental
group membership, environmental course, and non-meat diet) that were not included in
their models.

To answer our second research question, we estimated the mean and median WTP
using both parametric and non-parametric models following the literature [35–38] and
by employing the DCchoice R package. For the mean, our parametric estimations were
truncated at the maximum bid, which was $25 in our survey. We also estimated the 95%
confidence interval using a bootstrap method with 1000 replications for the parametric
models. Table 3 summarizes our findings.

Table 3 shows that the average WTP was between $14 and $15. The median WTP
was between $15 and $18, with confidence intervals that went from approximately $13 to
about $20. To complement this parametric analysis, we included non-parametric estimates,
which did not assume any distribution. Table 4 summarizes the non-parametric results.

We employed the Kaplan–Meier-Turnbull mean estimate, which is based on the area
under the survival probability [32]. Both non-parametric methods showed that the mean
WTP was around $13. The Kaplan–Meier–Turnbull method offered a range for the median
WTP, as it uses a step survival function. The median WTP was between $10 and $15
when using this method and about $13 when using the Kriström method. Relative to
the parametric models, these estimates were slightly lower, because the Kaplan–Meier–
Turnbull estimates are the lower bounds of these mean and median statistics [32].
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Table 2. Parametric single-choice discrete model results.

Log-Logistic
(I)

Log-Normal
(II)

Logistic
(III)

Normal
(IV)

Intercept −24.1861 ** −14.9015 ** −25.5229 ** −15.7197 **
(7.4407) (12.1728) (12.1728) (7.4263)

Age 2.4576 ** 1.5139 ** 2.4649 ** 1.5191 **
(0.7289) (1.1929) (1.1929) (0.7277)

Age2 −0.0575 ** −0.0354 ** −0.0578 ** −0.0356 **
(0.0177) (0.0290) (0.0290) (0.0177)

Male 0.0138 0.0057 0.0125 0.0061
(0.1137) (0.1856) (0.1856) (0.1134)

Caucasian 0.1963 0.1142 0.2044 0.1202
(0.1117) (0.1822) (0.1822) (0.1114)

First Generation −0.0164 −0.0116 −0.0030 −0.0025
(0.1108) (0.1807) (0.1807) (0.1104)

Republican −0.4175 * −0.2438 * −0.4143 * −0.2435 *
(0.1343) (0.2194) (0.2194) (0.1338)

Job 0.3469 0.1985 0.3265 0.1886
(0.1420) (0.2317) (0.2317) (0.1416)

Wage −0.0010 −0.0006 −0.0010 −0.0006
(0.0005) (0.0008) (0.0008) (0.0005)

School of Engineering −0.3586 −0.2178 −0.3603 −0.2192
(0.1478) (0.2411) (0.2411) (0.1474)

School of Arts 0.1805 0.1152 0.1920 0.1241
(0.1535) (0.2504) (0.2504) (0.1529)

School of Education −0.2595 −0.1571 −0.2534 −0.1528
(0.1771) (0.2879) (0.2879) (0.1766)

School of Science 0.3272 0.1830 0.3334 0.1879
(0.1854) (0.3049) (0.3049) (0.1851)

Environmental Group 0.6059 *** 0.3712 *** 0.5989 *** 0.3690 ***
(0.1024) (0.1673) (0.1673) (0.1022)

Environmental Course 0.3166 * 0.1883 ** 0.3257 * 0.1939 *
(0.1045) (0.1708) (0.1708) (0.1043)

Non-Meat Diet 0.5426 0.3095 0.5417 * 0.3083
(0.1931) (0.3227) (0.3227) (0.1927)

Athlete −0.1140 −0.0715 −0.1170 −0.0711
(0.1582) (0.2583) (0.2583) (0.1577)

ln(bid) −0.8832 *** −0.5386 ***
(0.0900) (0.0118)

Bid −0.0646 *** −0.0396 ***
(0.0118) (0.0071)

N 698 698 698 698

Log-Likelihood −436.9631 −437.247 −439.809 −440.027

Pseudo-R2 0.0937 0.0932 0.0878 0.0874

Adjusted-R2 0.0564 0.0558 0.0505 0.0501

AIC 909.92 910.493 915.617 916.054

BIC 991.794 992.36 997.49 997.922

Standard errors in parentheses. Significance levels: * 10%, ** 5%, and *** 1%.

Table 3. Green fee mean and median estimation results from parametric models. WTP: willingness to pay.

Distribution Mean WTP 95% Confidence Interval Median WTP 95% Confidence Interval
Lower Upper Lower Upper

Log-logistic $14.77 $13.94 $15.76 $15.69 $13.21 $20.13
Log-normal $14.78 $13.93 $15.77 $15.67 $13.10 $19.67

Logistic $14.39 $13.40 $15.45 $17.47 $14.90 $20.83
Normal $14.37 $13.42 $15.41 $17.44 $14.99 $20.71
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Table 4. Green fee mean and median estimation results from non-parametric models.

Method Mean WTP Median WTP

Kaplan–Meier–Turnbull $13.37 [$10, $15]
Kriström $13.37 $13.33

Using both parametric and non-parametric methods, our study indicated that the
mean WTP was between $13 and $15 and the median WTP was between $10 and $18.
However, since the parametric estimations of the WTP required distributional assumptions,
nonparametric approaches offered a purely empirical method that do not require such
assumptions [32]. Thus, we relied on non-parametric results to offer recommendations
while still presenting the different estimation results for completeness and transparency.
From these estimations, we concluded that students valued an increase in sustainability
on campus and supported the green fee proposal. However, since our sample likely had
more environmentally-minded students, we recommend a green fee towards the lower
values of the non-parametric median WTP range estimates (e.g., $10 or $13). Since the
non-parametric estimates did not impose distributional assumptions, these estimates were
more reliable. Moreover, since the median WTP was considered a more robust measure
of central tendency [33], we narrowed our attention to it. We also note that, given the
high cost of living in New York City, these values should be attainable for students and
should not be as burdensome. As students are accustomed to the financial circumstances
of living in New York City, they may perceive higher fee values as more attainable relative
to students living in areas with lower costs of living. It can be asserted that a lower fee of
$10 or $13 would be comparable to the cost of a regular lunch in New York City. With that
being said, we believe lower values to be very financially realistic for students residing in a
city with a high cost of living.

5. Discussion

Several college and universities support campus sustainability initiatives because they
recognize their importance in addressing climate change and protecting our future. Some
schools use a mandatory student green fee to finance such initiatives through a green fund
that is typically managed by a group of students and faculty [6]. Green fees have multiple
benefits beyond financing sustainability projects, including empowering students and
offering them active roles [6]. Students from all majors and backgrounds can contribute to
greener campuses through projects funded by a green fee. These experiences offer concrete
opportunities for students to actively work toward a more sustainable future.

Our manuscript was motivated by the desire to establish a new mandatory student
green fee to fund sustainability projects at Manhattan College following other academic
institutions. The literature on green fees is limited to two reports [1,14] and two peer-
reviewed articles [2,16], showing the gap in the literature on this subject and the need for
more research to examine and understand this way of funding sustainability on university
campuses. The two reports [1,14] provided information on existing fees and suggested
steps to establish one. Following the recommended steps of [14], we surveyed students to
assess the support for a green fee and to perform a WTP analysis. Moreover, we provided
a recommendation for a green fee value. Our research differed from the two peer-reviewed
publications on green fees [2,16] in two distinct ways. First, we designed an incentive-
compatible dichotomous referendum question, which differed from the open-ended ques-
tion used in [16] and that improved the payment card mechanism in [2]. As a result, our
research contributes to the literature by being the first to use an incentive-compatible
question to study the support for a green fee. Secondly, our research design allowed us to
estimate the mean and median WTP using both parametric and non-parametric discrete
choice models, which have not been used in the existing green fee literature, as described in
the literature review. As a result, our work advances the green fee literature by offering the
first and most reliable range of WTP estimates thus far. Moreover, our manuscript describes
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clear research steps to examine the support for establishing a green fee and estimating
students’ WTP, which can be followed by other institutions.

In this manuscript, we answered two research questions. First, we assessed the support
for a new mandatory green fee on campus using a referendum-type ballot question. We
found that the majority of students supported the establishment of a green fee. As expected,
there was more support for lower fee values, with $5 and $10 having the highest support.
For the $15, $20, and $25 values, most students rejected the proposal, but at least 40%
supported it.

To the best of our knowledge, we are the first paper to estimate the mean and median
WTP to support sustainability initiatives through a green fee using both parametric and
non-parametric discrete choice models, providing the most reliable range of estimates to
date. Previous peer-reviewed research used open-ended [16] or payment card [2] questions
and limited the analysis to regression analysis without estimating mean or median WTP.
Using a single-bounded discrete choice contingent valuation model, we advanced the
green fee literature by improving incentive compatibility and by estimating mean and
median WTP. We answered our second research question and estimated the mean and
median WTP to be between $13 and $15 and between $10 and $18, respectively, using
both parametric and non-parametric methods. However, since parametric estimates are
free of distributional assumptions, they offer more reliable estimates. As a result, our
recommendations were based on the non-parametric analyzes. Moreover, since our sample
was likely composed of more environmentally-minded students, we recommend a green
fee in the lower values of the non-parametric median WTP range estimates, which were
found to be between $10 and $13.

Using our research results, we suggest following the recommendations of [1] and
presenting evidence to the student government. The student government may put forward
a green fee ballot/referendum among the entire student body. If the ballot is supported by a
simple majority, the student government should bring this proposal to senior administrators
and, ultimately, the board of trustees for final approval. While our sample was from a
private regional college in New York City, our results offer insights for similar institutions.
Importantly, we hope other academic institutions follow our steps in researching the
support for a green fee and on suggesting a green value for it, which are critical steps in
the establishment of a green fee. Research-based initiatives to attain greener campuses
may receive more support by administrators and members of boards of trustees. Since the
research on green fees is limited to two peer-reviewed articles and this manuscript, we
also highlight the need for more research on green fees and similar initiatives to promote
sustainability and greener campuses.

6. Limitations

While our research contributes to the literature by offering a research path to exam-
ine the support for a green fee and to study students’ willingness to pay, it had some
limitations. While we considered our sample and the likely over-representativeness of
environmentally-minded students in our recommendations, more research may be done
to understand the sensitivity of the results to sample characteristics. Secondly, since our
research was based on a single private university in the United States, the generalizations
of our results to other types of institutions and countries is limited. However, the steps and
methods illustrated in this manuscript are applicable to other institutions and countries.
We emphasize that a major contribution of our research is to offer the steps to conduct
a WTP analysis with the purpose of establishing a green fee using incentive-compatible
contingent valuation methods.

7. Future Research

Given the limitations of our research, studies at other types of universities and in
other countries are needed to further examine students’ support for green fees and their
willingness to pay. Moreover, the difference between stated preference and revealed prefer-
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ences estimates may be explored. In particular, future research can compare estimation
differences derived from a stated preference survey and a referendum by the student
government at a university. While we framed the contingent valuation question in such a
way that the green fee would fund sustainability projects on campus, future research may
also include WTP questions connected to specific projects to be funded.
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