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Abstract: The health of Hawaiian coral reefs is threatened by sunscreen ingredients (e.g., oxybenzone).
This study sought to determine factors leading to the pro-environmental behavior of using reef-safe
sunscreen (RSS) and identify practices hoteliers could implement to influence patrons to engage in
this behavior. The study applied a framework to model pro-environmental behavior in the hospitality
industry. It proposed that attitudes, personal capabilities, and habits are causal variables that influence
pro-environmental intention, the predictor of pro-environmental behavior. Contextual factors were
proposed as moderating variables for the relationship between pro-environmental intention and
pro-environmental behavior. Past Hawaiian hotel patrons (n = 400) were the subjects for this survey.
Intention to use RSS and the factors that influenced intention were investigated. Responses were
analyzed using multiple linear regression and ANOVA. Results suggested that hotel patrons’ intention
to use RSS was primarily influenced by three determinants: attitudes, personal capabilities, and
contextual factors. Targeting the development of personal capabilities and employing contextual
factors that facilitate the behavior were shown as effective methods to influence RSS use. Findings
supported educational campaigns and complimentary RSS programs as practices that Hawaii hotel
operators could use to influence patrons’ intention to use RSS.
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1. Introduction

A significant amount of hospitality and tourism research has examined ways to im-
prove the sustainability of companies within these industries [1]. Some of these studies
focused on pro-environmental appeals and educational campaigns that were targeted at
tourists. As stated by Barr et al. [2] “whilst individuals are relatively comfortable with par-
ticipating in a range of environmental behaviors in and around the home, the transference
of these practices to tourism contexts can be problematic.” Others, since this statement
was reported, concluded that pro-environmental appeals and educational campaigns are
not likely to be effective methods of reducing the negative environmental impact of the
hospitality and tourism industry on the environment [3]. These authors suggested that
research is needed that explores theory-based interventions on pro-environmental behavior
in the tourism industry using the Value–Belief–Norm theory of environmentalism. The
Value–Belief–Norm theory suggests that both the consequences of peoples’ behavior while
on holiday, as well as letting tourists know what specific behaviors they can engage in to
avoid those consequences, will support an increase in pro-environmental behavior [4].

Hawaii is an archipelago in the North Pacific that is a popular tourist destination for
those seeking relaxation, warm weather, and outdoor activities. Its residents are dependent
on these visitors for the state tax revenue they generate and for many of the jobs they have
in the hospitality industry [5].
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In order to accommodate these visitors, there are 240 hotels across the islands [6].
Hawaii’s hotels offer accommodations for enjoying the Islands’ natural resources, including
many options for outdoor and ocean activities. To protect themselves from ultraviolet
radiation while outside in Hawaii, many hotel patrons apply sunscreens; much of these
products end up in the ocean [7,8].

Oxybenzone, a compound with photoprotective properties, is used as an active in-
gredient in many sunscreens as a method of absorbing light in order to protect users
from the damaging effects of radiation [9]. Studies demonstrate that oxybenzone and
several other chemical sunscreen ingredients have damaging effects on corals, including
those that surround the Hawaiian Islands [8]. Patrons using sunscreens containing these
chemicals contaminate coral reefs when their sunscreen washes off in the ocean or while
bathing. Oxybenzone causes coral bleaching: a stress response during which corals expel
the symbiotic algae living inside them that produce their energy through photosynthesis [7].
Corals cannot survive without these algae and slowly starve [10]. Thus, hotel patrons are
contributing to the destruction of Hawaiian coral reefs by using sunscreens that contain
oxybenzone and other harmful ingredients.

Environmental stressors, pollution, overfishing, and disease are threatening the dy-
namics and stability of corals worldwide [7,11,12]. Many coral reefs are in a precipitous
state of decline, referred to as the “coral reef crisis” [11–13]. Approximately 19% of the
original area of worldwide coral reefs has been destroyed, while an additional 20% risks
being lost within 20–40 years [14].

Hawaiian hotel operators could play an instrumental role in the protection of coral
reefs by influencing patrons to use reef-safe sunscreens instead of sunscreens containing in-
gredients that are harmful to coral reefs. Reef-safe sunscreens are effective environmentally
friendly sunscreens that do not contain ingredients that are harmful to coral reefs. Consid-
ering healthy coral reefs support Hawaiian tourism, aiding in coral reef preservation could
contribute to maintaining the tourism and business levels fundamental to the Hawaiian
hotel industry.

The Hawaii Governor signed Act S.B. 2571 [15], which banned the sale and distri-
bution of sunscreens containing oxybenzone or octinoxate [16]. A modification of this
law also bans the sale and distribution of sunscreens containing the compounds avoben-
zone and octocrylene [17]. However, this law and its proposed modification do not pro-
hibit tourists from buying sunscreen containing oxybenzone or the other potentially reef-
damaging compounds before leaving on their holiday to Hawaii and using it during their
outside activities.

The Hawaiian hotel industry should contribute to protecting the state’s coral reefs
and thus prevent a downturn in tourism and hotel patronage that could result from
their destruction. Therefore, it warrants examining how Hawaii hotel operators could
satisfy patrons’ needs for sun protection products while observing the sunscreen laws
and decreasing tourists’ use of sunscreens containing reef-damaging compounds brought
with them from home. This study aims to determine the dominant factors leading to the
pro-environmental behavior of using reef-safe sunscreen and identify practices that Hawaii
hotel operators could implement to influence patrons to engage in this behavior.

2. Literature Review
2.1. Health of Coral Reefs

Of all Hawaiian tourists, over 80% engage in ocean recreation, and 51% participate
in scuba diving or snorkeling [18]. Human activity can directly affect the vitality of coral
reefs, including the overfishing of coral reefs, bottom trawling, and harvesting coral for
the commercial sale of jewelry and building materials [11,19–21]. Swimming, snorkeling,
scuba diving, and other recreational ocean activities cause coral breakage and damage
through contact [22]. Pollutants are also causes of coral degradation [13,14], including the
compound oxybenzone [8].



Tour. Hosp. 2022, 3 538

Oxybenzone, a chemical compound with photoprotective properties, is used as an
active ingredient in many sunscreens to absorb ultraviolet light to protect users from the
damaging effects of radiation [9]. Exposure to oxybenzone causes large amounts of coral
mucous—consisting of coral tissue and zooxanthellae—to be released from corals, resulting
in coral bleaching and leading to coral mortality [7,23]. The compound has exhibited the
effects of a skeletal endocrine disruptor, proving toxic to coral planulae by increasing their
susceptibility to bleaching, inhibiting growth, and inducing deformation [8].

It is estimated that an average of 25% of sunscreen is released off a swimmer within
20 min of submersion. The remaining sunscreen is removed while people continue swim-
ming and afterward while bathing [7]. Wastewater treatment plants cannot remove oxyben-
zone, octinoxate, avobenzone, or octocrylene during wastewater processing, and thus these
compounds are released into the environment [15,23]. It is estimated that 4000 to 6000 tons
of sunscreen pollute the Earth’s coral reefs annually and that many of these sunscreens
contain 1–10% oxybenzone. Based on these estimates, 10% of coral reefs worldwide are in
danger of coral bleaching resulting from oxybenzone sunscreen contamination [7,8].

2.2. Relationship between Hawaii Hotels and Coral Reef Destruction

Globally, some hotel operators have recognized the health dangers associated with ul-
traviolet radiation and have taken steps to make sun protection measures more convenient
for patrons. For example, the MGM Grand Las Vegas installed sunscreen mist booths that
spray guests with a coating of sunscreen [24]. Numerous Hawaiian hotels sell sunscreens
to their patrons and visitors, and some provide complimentary sunscreen to patrons at
their pool and/or beach areas [25,26]. In fact, having sun protection products conveniently
available is one of the Forbes Travel Guide’s 500 standards that are evaluated during hotel
reviews [27,28].

Greater concentrations of oxybenzone were detected in coral tissue during seasons
with higher coastal recreation levels, demonstrating that increased coral pollution by
oxybenzone could be attributed to increased sunscreen contamination from recreational
users [29]. Hawaii hotel patrons are contributing to the destruction of surrounding coral
reefs by using sunscreens that contain oxybenzone and other harmful chemical ingredi-
ents. There are alternative sunscreen options that do not harm coral reefs, referred to as
reef-safe sunscreens.

2.3. Sunscreens

Exposure to radiation and sunburns increases the probability of developing skin
cancer [30] and exposure is linked to faster photoaging [31]. Partaking in sun protection
measures decreases exposure to radiation and lessens the risk of sunburn. The National
Cancer Institute [30] classifies sun protection measures as three different behaviors: using a
broad-spectrum sunscreen with an SPF rating of 15 or higher (SPF 15+), wearing sunglasses
and sun-protective clothing, and seeking shade.

The U.S. Food and Drug Administration (FDA) has approved six of the FDA-approved
active ingredients that meet the requirement to provide broad-spectrum protection: oc-
tocrylene, oxybenzone, methyl anthranilite, avobenzone, titanium dioxide (TiO2), and
zinc oxide (ZnO) [23]. Of these active ingredients that meet the requirements for broad-
spectrum protection, the initial four are considered organic (chemical) filters, and the other
two are classified as inorganic (physical) filters. Chemical filters absorb radiation while
physical filters reflect or scatter rays [31]. There are no FDA requirements pertaining to the
environmental safety of sunscreen ingredients.

Physical sunscreen ingredients ZnO and TiO2 are more effective in protecting against
UVA, a particular form of UV radiation, than oxybenzone [23]. They are also more photo-
stable, have deceased allergenic potential compared to chemical ingredients, and do not
harm coral reefs (Wang et al., 2010, DiNardo and Downs [23,31]).
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2.4. Pro-Environmental Hotel Programs

Hotels use significant amounts of energy, water, and nondurable products; this con-
sumption is both environmentally and economically costly. A pro-environmental program
may be implemented as a cost-reduction measure, in order to improve image, increase
customer loyalty and retention, achieve a competitive advantage, decrease the property’s
negative effects on the environment, or for a combination of reasons [32–37].

Green management efforts in hotels were shown to result in a good reputation, im-
proved customer retention, and improved employee loyalty [34]. A positive relationship
was found between hotels with pro-environmental initiatives and customer satisfaction,
and between customer satisfaction and loyalty [35]. Guests were more likely to patron-
ize hotels with pro-environmental practices and had a willingness to pay more for these
hotels [32,33]. A hotel’s overall green image was found to strengthen patrons’ intentions to
revisit the hotel and to make positive recommendations [33].

Several hospitality and tourism venues in Hawaii have implemented product- and
educational-related programs aimed at decreasing the sunscreen contamination of the
Islands’ coral reefs. The Honolulu-based hotel chain and management company Outrigger
Hotels and Resorts initiated their “OZONE” program. The program included educational
in-room videos on coral conservation, on-property lectures, the provision of free reef-safe
sunscreen samples, and coral replantation efforts that patrons could partake in [38–40].

Aqua-Aston Hospitality, a hotel chain, launched the “For Our Reef” program. The
program involved educational campaigns on reef conservation and the installation of
reef-safe sunscreen dispensers at the company’s almost 50 hotels. The program allowed
patrons of the hotels to trade in their sunscreen at a check-in desk or towel stand for a free
three-ounce bottle of SPF 30 reef-safe sunscreen [41,42].

2.5. Theoretical Framework

The framework for this study was adapted from Stern [4], which recognizes three
categories of causal variables—attitudes (Attitudes), personal capabilities (Personal Ca-
pabilities), and habits (Habits)—that influence pro-environmental intention, which is the
predictor of pro-environmental behavior. An individual’s attitudes towards a behavior
indicate their positive or negative perception of engaging in the behavior [43]. Attitudes
include general environmental predispositions, behavior-specific personal norms, non-
environmental attitudes (attitudes not related to the environment, but, for example, to the
product attributes), and the perceived costs and benefits of action. Personal capabilities
refer to the knowledge and skills involved in performing a particular behavior in addition
to general capabilities and resources that can facilitate or impede the behavior [43]. Habits
refer to ingrained behavior patterns that can interfere with or assist with the adoption of
new behaviors [44].

The Attitude–Behavior–Context model posits that behavior is a function of attitudes
and contextual factors and that the more inhibiting the contextual factors are on the behav-
ior, the weaker the relationship between the attitudinal factors and the behavior. Contex-
tual factors, also known as external conditions, refer to any external sources of support
or impediment to performing the behavior, including physical, financial, legal, and so-
cial conditions [45]. Contextual factors may include material costs and rewards, social
norms, advertising, and any policy or practice that facilitates or impedes engaging in the
behavior [4]. Attitudes and contextual factors were shown to be significant predictors of
pro-environmental behavior in experiments involving roadside recycling [45].

Contextual factors, in addition to intra-personal factors, should be considered in
assessing pro-environmental behavior [46,47]. Thus, the framework used for this study
included intra-personal factors [4] and contextual factors (Contextual Factors) used as a
moderating variable. This framework expands upon previous models in recognizing that
intra-personal factors do not always lead to pro-environmental behavior.
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3. Methodology
3.1. Introduction

This research used a survey to examine the pro-environmental behaviors and sun-
screen behaviors of Hawaii hotel patrons and the variables that may influence these patrons
to use reef-safe sunscreens. The following section describes the conceptual framework
used, the survey design and subjects, the survey pre-test, and the data collection and
analysis methods.

To apply the proposed framework in the context of this research, the components of
the model were divided into two subsets for analysis. The relationship between the causal
variables—Attitudes, Personal Capabilities, Habits—and Intention was tested to assess for
significance in predicting Hawaii hotel patrons’ intention to use reef-safe sunscreen while
in Hawaii, as depicted in Figure 1.
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Figure 1. Proposed conceptual framework of pro-environmental behavior: Subset I. Model testing
the relationship between Pro-Environmental Attitudes (Attitudes), Personal Capabilities, Habits, and
Pro-Environmental Intention (Intention).

The second subset of the model proposed that Contextual Factors can act as a mod-
erating variable for the relationship between Intention and Behavior. Behavior could
not be reliably measured in the context of this research; therefore, the moderating effects
of Contextual Factors on Behavior could not be assessed. As a proxy, the influence of
Contextual Factors on Intention was tested. A series of hotel practices were proposed as
Contextual Factors and were tested as within-subjects experimental conditions (Figure 2).
Intention was measured under each condition in order to compare the influence that the
hotel practices could have on Hawaii hotel patrons’ intention to use reef-safe sunscreen.

3.2. Survey

The information learned from the literature review was used to design a survey to
yield further insights into the subject by collecting data from a sample of the population
of Hawaii hotel patrons. The survey was distributed to respondents through email and
performed online. The parameters of interest included Attitudes, Personal Capabilities,
Habits, Contextual Factors, Intention, and participant demographics’ Intention to use
reef-safe sunscreen while in Hawaii was measured as the dependent variable.



Tour. Hosp. 2022, 3 541Tour. Hosp. 2022, 3, FOR PEER REVIEW 6 
 

 
Figure 2. Proposed conceptual framework of pro-environmental behavior: Subset II. Experimental 
design testing influence of Contextual Factors on Intention. 

3.2. Survey 
The information learned from the literature review was used to design a survey to 

yield further insights into the subject by collecting data from a sample of the population 
of Hawaii hotel patrons. The survey was distributed to respondents through email and 
performed online. The parameters of interest included Attitudes, Personal Capabilities, 
Habits, Contextual Factors, Intention, and participant demographics’ Intention to use reef-
safe sunscreen while in Hawaii was measured as the dependent variable. 

Four scales were used during the survey. Attitudes about twelve sunscreen attributes 
were measured using a 5-point scale of importance (1 = not at all important and 5 = ex-
tremely important). The New Ecological Paradigm (NEP) scale, a measure of environmen-
tal worldview, was used to measure the attitude of general environmentalist predisposi-
tion [48]. The NEP scale measured respondents’ level of agreement regarding 15 state-
ments about the relationship between humans and the environment using a 5-point scale 
(1 = strongly disagree and 5 = strongly agree). 

A 7-point Likert scale of agreement (1 = strongly disagree and 7 = strongly agree) was 
used to evaluate all of the items discussed in the following paragraph. Behavior-specific 
norms were based on whether respondents “feel a moral obligation” to engage in three 
pro-environmental behaviors related to environmentally friendly products. The scale of 
agreement was used to measure behavior-specific knowledge about the importance of 
coral reefs, whether zinc oxide can harm coral reefs, whether oxybenzone can harm coral 
reefs, and whether oxybenzone can pollute coral reefs even when it is not worn in the 
ocean. Behavior-specific skills examined participants’ ability to choose a sunscreen that 

Figure 2. Proposed conceptual framework of pro-environmental behavior: Subset II. Experimental
design testing influence of Contextual Factors on Intention.

Four scales were used during the survey. Attitudes about twelve sunscreen at-
tributes were measured using a 5-point scale of importance (1 = not at all important
and 5 = extremely important). The New Ecological Paradigm (NEP) scale, a measure of
environmental worldview, was used to measure the attitude of general environmentalist
predisposition [48]. The NEP scale measured respondents’ level of agreement regarding
15 statements about the relationship between humans and the environment using a 5-point
scale (1 = strongly disagree and 5 = strongly agree).

A 7-point Likert scale of agreement (1 = strongly disagree and 7 = strongly agree) was
used to evaluate all of the items discussed in the following paragraph. Behavior-specific
norms were based on whether respondents “feel a moral obligation” to engage in three
pro-environmental behaviors related to environmentally friendly products. The scale of
agreement was used to measure behavior-specific knowledge about the importance of coral
reefs, whether zinc oxide can harm coral reefs, whether oxybenzone can harm coral reefs,
and whether oxybenzone can pollute coral reefs even when it is not worn in the ocean.
Behavior-specific skills examined participants’ ability to choose a sunscreen that does not
harm coral reefs. The scale of agreement was also used to measure Habits; specifically, the
habitual use of the same sunscreen product.

After examining the components of the three proposed causal variables, Intention
was assessed by asking: “If you were staying at a hotel in Hawaii, how likely is it that
you would use a reef-safe sunscreen?” The item was measured using a 7-point scale of
likelihood (1 = extremely unlikely and 7 = extremely likely).

Hotel practices were introduced as categories of Contextual Factors and were tested
as within-subjects conditions (Table 1). Seven hotel practices were proposed to each
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respondent, and Intention was measured using scale four for each condition. Each measure
of Intention repeated the same question plus the addition of one condition as per the
following format: “If you were staying at a hotel in Hawaii, how likely is it that you would
use a reef-safe sunscreen if your hotel [insert proposed hotel practice]?” This design was
implemented to allow for the comparison of Intention between different categories of
Contextual Factors, including the initial condition that measured Intention without the
application of Contextual Factors.

Table 1. Description of Hotel Practices.

Label Hotel Practice

None Hotel took no action.

Social Norms Hotel made guests aware that most guests at the hotel used
reef-safe sunscreen.

Education Hotel made guests aware of the detrimental effects that certain
sunscreen ingredients can have on coral reefs.

Education Prior

Hotel made guests aware of the detrimental effects that certain
sunscreen ingredients can have on coral reefs prior to their trip and
provided information on how to find and choose a
reef-safe sunscreen.

Sell Only Reef-Safe Hotel offered a selection of reef-safe sunscreens for sale and did not
sell any sunscreens that were not reef-safe.

Trade-In Hotel allowed guests to trade in their current sunscreen for a
reef-safe sunscreen.

Free Use Hotel provided complimentary reef-safe sunscreen for use at its pool
and/or beach areas.

Free Bottle Hotel provided guests with a complimentary bottle of
reef-safe sunscreen.

To identify items that could mitigate the influence of certain proposed hotel practices,
respondents were asked to select any applicable items (as well as provide additional items
if necessary) that would keep them from using reef-safe sunscreen while in Hawaii if it
were provided to them free of charge.

Participant information specific to the research was collected as part of the survey:
how many times the respondent had stayed at a hotel in Hawaii within the past 5 years,
where the respondent obtained the sunscreen that they used while in Hawaii, and who the
respondent typically traveled to Hawaii with. The demographics of age, gender, household
income, level of education, and number of children under the age of 18 were also recorded.

3.3. Subjects

This study examined the population of individuals that patronize Hawaii hotels.
Purposive non-probability sampling was employed; the participants were selected to
conform to certain criteria including being at least 18 years of age, having stayed at a
hotel in Hawaii within the past 5 years, and having used over-the-counter sunscreen
while in Hawaii. The study was conducted in accordance with the Declaration of Helsinki
and approved by the Institutional Review Board of the University of Nevada, Las Vegas
(protocol code 132300-9 and 10 April 2018).

The survey research platform Qualtrics Version 18 (Qualtrics, Provo, UT, USA) was
used to identify and enlist participants that fit the survey eligibility criteria [49]. The
sample frame consisted of the individuals that were a part of the Qualtrics panel, that
received the email invite to participate, and that passed the survey screener questions.
Random probability sampling was conducted within the sample frame in order to eliminate
systematic error and increase data accuracy.

In 2017, Hawaii hosted close to 9.4 million visitors, therefore, a potential target popu-
lation of 9.4 million was assumed [5]. To ensure results reflected this target population at a
95% confidence level with a 5% margin of error, surveys were distributed until 400 reliable
responses were obtained.
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The survey was administered over a two-week period. Randomly selected individuals
from the Qualtrics panel were sent an email inviting them to participate in the study.
The survey began with three screening questions to ensure that respondents met the
eligibility criteria.

3.4. Data Analysis

The survey data was processed and analyzed using SPSS Statistics [50]. The frequency
and percentage of each demographic subgroup were calculated to establish a demographic
profile of the survey sample. Descriptive statistics of frequency, mean, and standard
deviation were generated to create an overview of participant information specific to the
research, including the importance of different sunscreen attributes and where Hawaii
hotel patrons obtain the sunscreen they use while in Hawaii.

Means and standard deviations were calculated and reviewed for all items to provide
an initial overview of the construct components. The reliability of the proposed construct
was tested using Cronbach’s Alpha to examine the internal consistency of the items that
composed each variable. Items that reliably tested the same variable were combined to
create a parcel indicator for their respective variable.

Multiple linear regression analysis was conducted to examine whether the Subset
I of the proposed model explained a significant amount of the variance in respondents’
intention to use reef-safe sunscreen while Attitudes, Personal Capabilities, and Habits
were assessed for individual significance in predicting respondents’ Intention [51]. Results
throughout all analyses were defined as statistically significant when p < 0.05. The model
was tested to ensure that it met the assumptions of multiple linear regression. This included
ensuring sufficient sample size, linearity, no multicollinearity, the absence of outliers,
multivariate normality, and homoscedasticity.

Subset II of the model was examined using a one-way repeated measures analysis
of variance (r-ANOVA) to determine if hotel practices, treated as Contextual Factors, had
a significant effect on respondents’ mean intention to use reef-safe sunscreen while in
Hawaii [52]. The analysis of variance was tested and appropriate corrections were applied
to ensure that the assumption of sphericity was met.

Bonferroni post hoc tests were used to identify any significant differences in Intention
between the proposed hotel practices and compared to the condition in which no hotel
practice was applied. Descriptive statistics were used to summarize the concluding survey
items designed to collect supplementary data on inhibiting items related to the proposed
hotel practices.

4. Results
4.1. Data Processing

During data collection, 4762 individuals electronically consented to participate in
the study and began the survey. Of these respondents, 2198 (46.2%) failed to pass all of
the screening questions and were not allowed to participate in the study as they did not
meet the eligibility criteria. Multiple attention checks were embedded in the survey to
ensure that only reliable data was collected. These checks resulted in the elimination of
2121 (82.7%) of the eligible 2564 respondents. An additional 43 (1.7%) of the 2564 eligible
respondents did not complete the survey and were therefore not included in the data set. A
total of 400 responses were retained as reliable data to be used in the study.

4.2. Description of the Sample

The survey responses were processed to generate a profile of the respondents based on
the demographic data, as depicted in Table 2. Females (52.3%) composed a slightly higher
proportion of the sample than males (47.8%). The sample consisted of similar distributions
of respondents between the four age categories; 31–40 years old were the most represented
(27.5%) and 41–50 years were the least represented (22.5%).
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Table 2. Demographic profile of respondents.

Demographic Variable n %

Gender
Female 209 52.3
Male 191 47.8

Age
18–30 95 23.8
31–40 110 27.5
41–50 90 22.5
Over 50 105 26.3

Household Income (USD)
Under $25,000 13 3.3
$25,000 to $49,999 80 20.0
$50,000 to $74,999 97 24.3
$75,000 to $99,999 75 18.8
$100,000 to $124,999 67 16.8
$125,000 to $150,000 29 7.3
Over $150,000 39 9.8

Education
Less than high school 3 0.8
High school graduate or equivalent 40 10.0
Some college 78 19.5
Associate’s degree 54 13.5
Bachelor’s degree 149 37.3
Master’s degree or above 76 19.0

Children Under 18
None 216 54.0
1 86 21.5
2 73 18.3
3 15 3.8
4 or more 10 2.5

Number of Stays at a Hotel in Hawaii (Past 5 Years)
1–2 times 318 79.5
3–5 times 58 14.5
6–10 times 15 3.8
Over 10 times 9 2.3

Note: N = 400.

More than half of the respondents (56.3%) had a bachelor’s degree or higher. An
additional 33% of the sample had either an associate’s degree or some college education.
Most respondents (77.0%) reported an annual household income of at least $50,000 USD,
more than half (52.7%) had incomes of at least $75,000 USD, and 33.9% of respondents
had incomes of $100,000 USD and above. Approximately half of the respondents (54.0%)
did not have children under the age of 18; similar proportions of respondents had either
one child (21.5%) or two children (18.3%).

The majority of the sample (79.5%) had stayed at a hotel in Hawaii either one or
two times within the past five years and 14.5% of respondents reported three to five stays
over the past five years. Only 6.1% had stayed at Hawaii hotels six or more times in the
past five years.

4.3. Importance of Sunscreen Attributes

A one-way repeated-measures analysis of variance (r-ANOVA) was run to identify
whether there were any significant differences in ratings between the different sunscreen
attributes (Table 3). The sunscreen characteristics that were deemed most important by
the subjects were: SPF level (M = 4.29), water-resistant (M = 4.14), and broad-spectrum
(M = 4.01). The mean differences between ratings for these top three attributes were not
significant; however, the mean rating for each of these attributes was significantly higher



Tour. Hosp. 2022, 3 545

than the mean of each of the other nine attributes. The environmentally friendly Attribute
was in the group found to be of least importance to the subjects.

Table 3. Importance of sunscreen attributes.

Attribute M SD

SPF level 4.29 a 0.84
Water-resistant 4.14 a 0.83
Broad-spectrum 4.01 a 0.87
Transparent once applied 3.68 b 1.08
Not greasy/oily 3.67 b 1.02
Price 3.57 b 0.98
Smooth texture 3.47 b 1.00
Non-allergenic 3.17 c 1.23
Environmentally friendly 3.03 c 1.13
Kid-friendly 3.01 c 1.45
Nice fragrance 2.97 c 1.14
All-natural 2.87 c 1.25

Note: N = 400. Statements were rated on a 5-point scale (1 = not at all important and 5 = extremely important). The
Bonferroni adjustment method was used to perform pairwise comparisons (a,b,c Similar letter indicates the means
are not significantly different) between Attribute means after running a one-way repeated-measures ANOVA
(p < 0.05).

4.4. Sources of Sunscreen

Respondents were asked to indicate each sunscreen source option as either the only
source of sunscreen or if it was one of the multiple sources of sunscreen used while in
Hawaii. Notably, 65.3% of respondents indicated that they only used sunscreen from home
while in Hawaii and an additional 22.5% of respondents reported bringing sunscreen from
home as one of the multiple ways they obtain their sunscreen for use in Hawaii.

The second most common source was to use sunscreen purchased from a location
other than the hotel while in Hawaii; 16.0% of respondents cited this as their only source of
sunscreen and an additional 20.0% reported this mode as one of multiple sources.

Twenty-four percent of respondents cited using sunscreen purchased from their hotel
as either their sole source of sunscreen or one of multiple sources. Two other sources
of sunscreen were reported, albeit infrequently, by respondents. Using complimentary
sunscreen provided at a hotel’s pool or beach areas was noted by 10.3% of the sample, and
using complimentary bottled sunscreen from a hotel was reported by 5.1% of the sample.

4.5. Subset I Analysis: Attitudes, Personal Capabilities, Habits, and Intention

The first subset of the conceptual framework proposed three categories of causal
variables—Attitudes, Personal Capabilities, and Habits—that influence Intention. The mean
NEP score of 3.36 indicated that the sample had general environmentalist predispositions
that were relatively neutral, tending slightly towards a slight pro-ecological worldview
(Table 4). The three items measuring behavior-specific personal norms showed that the
sample means ranged from a fairly neutral stance to slight agreement with feeling a moral
obligation towards the three general pro-environmental behaviors tested. Means for the
three items ranged from 4.09 to 4.63.

Personal capabilities consisted of behavior-specific knowledge and behavior-specific
skills. Four items were used to assess respondents’ knowledge related to the pro-environmental
behavior of using reef-safe sunscreen; higher scores were indicative of greater knowledge.
Mean knowledge for the four items ranged from 3.51 (knowledge that zinc oxide can harm
coral reefs) to 5.57 (knowledge that coral reefs provide important benefits). The measure of
behavior-specific skills, a self-report of respondents’ ability to choose a reef-safe sunscreen,
resulted in a mean of 4.81. Habits were measured by the habitual use of the same sunscreen
(M = 4.83).
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Table 4. Description of Attitudes, Personal Capabilities, Habits, and Intention.

Component Item M SD

Attitudes
General environmentalist predisposition New Ecological Paradigm scale: Mean Score a 3.36 0.61

Behavior-specific norms I feel a moral obligation to make an effort to
use environmentally friendly products. b 4.63 1.40

I feel a moral obligation pay more for a
product if it is better for the environment. b 4.09 1.57

I feel a moral obligation to take the time to
determine if a product is environmentally
friendly before purchasing/using it. b

4.27 1.54

Personal Capabilities
Behavior-specific knowledge Coral reefs contribute important benefits. b 5.57 1.18

The sunscreen ingredient zinc oxide can harm
coral reefs. b,c 3.51 1.12

The sunscreen ingredient oxybenzone can
harm coral reefs. b 4.51 1.10

Oxybenzone sunscreen can pollute coral reefs
even when it is not worn in the ocean. b 4.22 1.21

Behavior-specific skills I know how to choose a sunscreen that does
not harm coral reefs. b 4.81 1.60

Habits I habitually use the same sunscreen. b 4.83 1.60

Intention
If you were staying at a hotel in Hawaii, how
likely is it that you would use a reef-safe
sunscreen? d

4.37 1.39

Note: N = 400. a Rated on a 5-point scale (1 = strongly disagree and 5 = strongly agree). b Rated on a 7-point
scale (1 = strongly disagree and 7 = strongly agree). c Reverse-coded since higher values are indicative of lower
behavior-specific knowledge. d Rated on a 7-point scale (1 = extremely unlikely and 7 = extremely likely).

A one-way repeated-measures analysis of variance (r-ANOVA) was run to identify
whether there were any significant differences in scores between the different items of
Personal Capabilities. The mean differences in all pairwise comparisons were significant
at p < 0.05, except “The sunscreen ingredient oxybenzone can harm coral reefs” and
“I know how to choose a sunscreen that does not harm coral reefs”, which were not
significantly different.

The explanatory variable, Intention, was measured as respondents’ intention to use
reef-safe sunscreen while in Hawaii. The mean Intention score of the sample (M = 4.37)
revealed that, in general, respondents’ intention to use reef-safe sunscreen while in Hawaii
was only slightly higher than neutral (4 = neither likely nor unlikely).

The reliability of the proposed construct was examined by testing the internal con-
sistency of the items that composed each variable using Cronbach’s Alpha. General envi-
ronmentalist predisposition was measured using the NEP scale (15 items; α = 0.83) and
behavior-specific personal norms were measured with three related items (α = 0.91); both
were found to be reliable using Cronbach’s Alpha.

Personal Capabilities consisted of behavior-specific knowledge and behavior-specific
skill. The results of examining the four items measuring behavior-specific knowledge
showed poor reliability (α = 0.20). Removing the second item of the scale (knowledge of
whether the sunscreen ingredient zinc oxide can harm coral reefs) produced acceptable
reliability (three items; α = 0.70). Testing the three reliable items of behavior-specific
knowledge with the item of behavior-specific skill showed poor reliability (four items;
α = 0.59), resulting in the removal of behavior-specific skill from the proposed construct.

The revised construct included Attitudes (18 items), Personal Capabilities (three items),
and Habits as predictors of Intention. NEP scores were transformed from a five-point scale
to a seven-point scale and responses were averaged with the mean of the three behavior-
specific personal norm items to create a parcel variable to represent Attitudes. The mean of
the three reliable behavior-specific knowledge items was taken to generate a parcel variable
representing Personal Capabilities.
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Multiple linear regression analysis (p < 0.05) was run to examine whether Attitudes,
Personal Capabilities, and Habits significantly predicated respondents’ intention to use
reef-safe sunscreen while in Hawaii (Table 5). The results of the regression indicated that
the model was significant, and explained 44.5% of the variance in respondents’ intention to
use reef-safe sunscreen while in Hawaii (R2 = 0.445, F (3,396) = 105.99, p = < 0.001). Table 6
summarizes the coefficients and collinearity statistics of the regression.

Table 5. Effects of Attitudes, Personal Capabilities, and Habits on Intention.

Unstandardized Coefficients Standardized Coefficients Collinearity Statistics

Model B SE β t Sig. Tolerance VIF

(Constant) −1.18 0.39 −3.07 0.002
Attitudes 0.24 0.07 0.14 ** 3.49 0.001 0.90 1.11
Personal

Capabilities 0.92 0.06 0.61 *** 15.36 <0.001 0.89 1.12

Habits 0.01 0.03 0.02 0.39 0.700 0.99 1.01

Note: N = 400. ** p < 0.01. *** p < 0.001.

Table 6. Description of Contextual Factors and Intention.

Intention to Use Reef-Safe Sunscreen while in Hawaii

Contextual Factors Label M SD

Hotel took no action. None 4.37 1.39
Hotel made guests aware that most guests
at the hotel used reef-safe sunscreen. Social Norms 5.49 1.30

Hotel made guests aware of the detrimental
effects that certain sunscreen ingredients
can have on coral reefs.

Education 5.38 1.30

Hotel made guests aware of the detrimental
effects that certain sunscreen ingredients
can have on coral reefs prior to their trip
and provided information on how to find
and choose a reef-safe sunscreen.

Education Prior 5.64 1.20

Hotel offered a selection of reef-safe
sunscreens for sale and did not sell any
sunscreens that were not reef-safe.

Sell Only Reef-Safe 5.17 1.35

Hotel allowed guests to trade in their
current sunscreen for a reef-safe sunscreen. Trade-In 5.82 1.38

Hotel provided complimentary reef-safe
sunscreen for use at its pool and/or
beach areas.

Free Use 6.05 1.28

Hotel provided guests with a
complimentary bottle of reef-safe sunscreen. Free Bottle 6.32 1.11

Note: N = 400. Intention measured on a 7-point scale (1 = extremely unlikely and 7 = extremely likely).

It was found that Attitudes (β = 0.14, p = 0.001) and Personal Capabilities (β = 0.61,
p < 0.001) both significantly predicted Intention; Personal Capabilities was found to have
a greater effect on Intention than Attitudes. The results indicated that Habits did not
significantly predict intention (β = 0.02, p = 0.700).

The model was tested to ensure that it met the assumptions of multiple linear regres-
sion. A sample size of 400 was acceptable to meet the sample size requirements of a model
with three independent variables. Scatterplots were created and analyzed to ensure that the
linearity assumption was met for all independent variables. The two significant predictors
of Intention met the linearity assumption; however, the relationship between Habits and
Intention did not meet this assumption. The scatter plot between Habits and Intention also
did not show any other recognizable mathematical function.

Tests for multicollinearity indicated the presence of a very low level of multicollinearity
(VIF = 1.11 for Attitudes, VIF = 1.12 for Personal Capabilities, VIF = 1.01 for Habits). The
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correlations between Attitudes and Personal Capabilities (r = 0.32, n = 400, p < 0.001),
Attitudes and Habits (r = −0.01, n = 400, p = 0.475), and Personal Capabilities and Habits
(r = 0.09, n = 400, p = 0.030) were all well below the threshold indicative of multicollinearity
(r ≥ 0.70), demonstrating that the model met the assumption of no multicollinearity. The
relationships between the independent variables and Intention were assessed for sufficient
correlation. Attitudes and Personal Capabilities each showed a significant correlation with
Intention that was greater than r = 0.3. The correlation between Habits and Intention was
negligible and non-significant (r = 0.071, p = 0.077).

The residual statistics of the regression model were examined to establish if there
were any outliers in the data that could affect the accuracy of the results. The standardized
residuals did not exceed the range of −3.00 to 3.00, and the maximum Cook’s Distance
(CDMax = 0.04) was less than 1.00, indicating that the assumption of the absence of outliers
was met. A Kolmogorov–Smirnov test was performed and indicated that the residuals
were normally distributed (D (400) = 0.039, p = 0.146). The model, therefore, satisfied the
assumption of multivariate normality.

Visual inspection of a scatterplot of the residuals versus the predicted values indicated
that homoscedasticity was probable. The White test was used to confirm that the assump-
tion of homoscedasticity was met. An auxiliary regression analysis was performed, regress-
ing the squared residuals of the model onto a set of independent variables comprised of the
original regressors, their squares, and their cross-products. The Lagrange Multiplier (LM)
test statistic was computed from the results of the auxiliary regression (LM = 12.85) and
was found to be non-significant under chi-squared distribution (χ2 (9) = 16.92, p = 0.170),
indicating that the null hypothesis of homoscedasticity could be accepted.

4.6. Subset II Analysis: Contextual Factors and Intention

The second subset of the conceptual framework proposed that Contextual Factors act
as a moderating variable, moderating the relationship between Intention and Behavior.
Since Behavior could not be reliably measured in the context of this research, the influence
of Contextual Factors (proposed hotel practices) was tested via their effect on Intention.
The potential hotel practices were treated as within-subjects experimental conditions and
respondents’ intention to use reef-safe sunscreen was measured as the dependent variable
under each condition.

Table 6 describes the hotel practices (Contextual Factors) that were applied as within-
subjects conditions and reports the means and standard deviations of respondents’ intention
to use reef-safe sunscreen under each condition. A one-way repeated-measures analysis
of variance (r-ANOVA) was used to determine if Hawaii hotel patrons’ intentions to use
reef-safe sunscreen were significantly different between the different contextual conditions.
Mauchly’s Test of Sphericity was performed to test the assumption that the variances of the
differences between all groups were equal. Mauchly’s test indicated that the assumption
of sphericity had been violated ((χ2 (27) = 636.97, p = < 0.001), therefore, degrees of
freedom were corrected using Greenhouse–Geisser estimates of sphericity (ε = 0.696). With
Greenhouse–Geisser corrections, results of the r-ANOVA indicated that Contextual Factors
had a significant effect on respondents’ mean intention to use reef-safe sunscreen while in
Hawaii, F (4.87,1942.93) = 197.18, p < 0.001, ηp

2 = 0.33 (Table 7).

Table 7. Within-subjects effects of Contextual Factors on Intention.

Source df Type III SS MS F Sig. ηp
2 Observed Power

Contextual Factors 4.87 992.10 203.74 197.18 *** <0.001 0.33 1.00
Error 1942.93 2007.53 1.03

Note: N = 400. Results with Greenhouse–Geisser corrections for sphericity applied. *** p < 0.001.

Bonferroni post hoc tests showed that participants’ intention to use reef-safe sunscreen
while in Hawaii was significantly higher in each of the seven conditions in which a con-
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textual factor was applied, compared to the condition in which no contextual factor was
applied (Table 8).

Table 8. Proposed hotel practices: pairwise comparisons of mean differences in Intention.

95% CI for Difference a

(I) Contextual Factors (II) Contextual Factors (II-I) Mean Difference SE Sig. a LL UL

None Social Norms 1.12 *** 0.06 <0.001 0.95 1.30
Education 1.01 *** 0.06 <0.001 0.82 1.19

Education Prior 1.27 *** 0.06 <0.001 1.09 1.45
Sell Only Reef-Safe 0.81 *** 0.05 <0.001 0.63 0.97

Trade-In 1.45 *** 0.07 <0.001 1.24 1.65
Free-Use 1.69 *** 0.07 <0.001 1.47 1.88

Free Bottle 1.95 *** 0.07 <0.001 1.74 2.16

Social Norms Education −0.12 0.06 1.000 −0.31 0.08
Education Prior 0.15 0.06 0.428 −0.04 0.33

Sell Only Reef-Safe −0.32 *** 0.06 <0.001 −0.52 −0.12
Trade-In 0.33 *** 0.07 <0.001 0.10 0.55
Free-Use 0.56 *** 0.07 <0.001 0.33 0.78

Free Bottle 0.83*** 0.07 <0.001 0.60 1.05

Education Education Prior 0.26 *** 0.03 <0.001 0.16 0.36
Sell Only Reef-Safe −0.21 ** 0.05 0.001 −0.36 −0.05

Trade-In 0.44 *** 0.07 <0.001 0.23 0.66
Free-Use 0.67 *** 0.07 <0.001 0.47 0.88

Free Bottle 0.94 *** 0.06 <0.001 0.75 1.13

Education Prior Sell Only Reef-Safe −0.47 *** 0.05 <0.001 −0.61 −0.32
Trade-In 0.18 0.07 0.159 −0.02 0.38
Free-Use 0.41 *** 0.06 <0.001 0.22 0.60

Free Bottle 0.68 *** 0.06 <0.001 0.50 0.86

Sell Only Reef-Safe Trade-In 0.65 *** 0.06 <0.001 0.45 0.84
Free-Use 0.88 *** 0.06 <0.001 0.70 1.05

Free Bottle 1.15 *** 0.06 <0.001 0.96 1.33

Trade-In Free-Use 0.23 ** 0.06 0.001 0.05 0.41
Free Bottle 0.50 *** 0.06 <0.001 0.32 0.68

Free-Use Free Bottle 0.27 *** 0.04 <0.001 0.15 0.39

Note. N = 400. Intention measured on a 7-point scale (1 = extremely unlikely and 7 = extremely likely).
CI = confidence interval; LL = lower limit; UL = upper limit. a Adjustment for multiple comparisons: Bonferroni.
** p < 0.01. *** p < 0.001.

Respondents’ mean intention to use reef-safe sunscreen while in Hawaii was found to
be 4.37 when there were no conditions in place (Figure 3). Implementing different hotel
practices as experimental conditions resulted in mean Intention increasing from 0.80 to 1.95.
Notably, Sell Only Reef-Safe was the least influential hotel practice (M = 5.17); Intention
under this condition was significantly lower compared to the application of any of the six
other hotel practices. Education resulted in mean Intention increasing to 5.38; however,
Education Prior resulted in a significantly higher mean Intention of 5.64.

The most effective hotel practice for influencing patrons to use reef-safe sunscreen was
Free Bottle; the mean Intention under this condition was 6.32. Free-Use and Trade-In were
the next most effective practices, resulting in a mean Intention of 6.05 and 5.82, respectively.
The mean differences between each pair of these three practices were significant.
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4.7. Inhibiting Items

Respondents were asked to select from a list any items that would keep them from
using reef-safe sunscreen while in Hawaii if it were provided free of charge; respondents
were also presented the option of entering a text answer to indicate any applicable items
that were not included in the list. A considerable portion (40.8%) of respondents indicated
that there were not any items that would keep them from using complimentary reef-safe
sunscreen while in Hawaii. The remaining 59.2% of respondents reported a mean of 1.54
inhibiting items. The most common inhibiting item, selected by 27.0% of respondents,
was if the sunscreen was not water-resistant. Sixteen percent of the sample indicated that
having already purchased or brought their own sunscreen would keep them from using
reef-safe sunscreen if it were provided to them and 11.0% reported that they would not use
complimentary reef-safe sunscreen if it was not all-natural.

One-fifth (20.3%) of respondents indicated one or multiple inhibiting items related to
using reef-safe sunscreen on their child or children: 11.3% of respondents would require
reef-safe sunscreen to specify that it was kid-friendly, 10.3% would need to try it themselves
first and approve, and 1.5% would not use a new sunscreen on their children at all.

Eleven (2.8%) respondents added a text entry to list one or more items that were not
included in the original list of items. Grouped by common theme these responses were: not
hypo-allergenic/allergies/irritated skin (n = 8), strong fragrance/bad smell (n = 4), does
not work (n = 2), and has an SPF below 50 (n = 1).

5. Discussion

The proposed conceptual framework in the present study tested the relationship
between Attitudes, Personal Capabilities, and Habits and the Intention to use reef-safe
sunscreen while vacationing in Hawaii. Attitudes and Personal Capabilities were significant
in the model, while Habits were not.

Attitudes, consisting of general environmental predisposition and behavior-specific
personal norms, demonstrated a significant relationship with Intention. Greater predis-
position towards a pro-ecological worldview and increased feelings of moral obligation
to engage in pro-environmental behavior were shown to increase Hawaii hotel patrons’
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intention to use reef-safe sunscreen. The association between pro-environmental attitudes
and environmental behavior is consistent with the work of others. A meta-analysis of
the psycho-social determinants of pro-environmental behavior found that attitudes are
generally a strong predictor of pro-environmental behavior [53]. However, this relationship
was not particularly strong in the present study.

Stern [4] suggested that personal capabilities can account for more of the variance of
pro-environmental behavior if the behavior is difficult or requires a specific understanding
related to the behavior. Personal Capabilities in the present study showed a significant
relationship with Pro-Environmental Behavior that was stronger than the relationship be-
tween Attitudes and Intention. Our results suggested that the pro-environmental behavior
intention, using reef-safe sunscreen, may be constrained by Personal Capabilities. The
strength of this relationship suggested that ensuring patrons are properly educated about
the issue and related details could be paramount in influencing their behavior.

A person’s affect on a particular day in the workplace also reportedly influences their
pro-environmental behavior. Bissing-Olson et al. [54] reported that on days that employees
are more calm, relaxed, and content, they are more likely to perform their work tasks
in a pro-environmental manner. In the present study, subjects’ affect was not examined.
It is possible that, on average, the subjects’ affect during data collection was to some
degree negative and this decreased their attitude toward performing the pro-environmental
behavior of using reef-safe sunscreen.

As noted above, Personal Capabilities in this research study explained a significant
portion of the variance in Intention. Personal Capabilities was reflective of respondents’
knowledge regarding the value of coral reefs, that coral reefs are at risk, and the actions that
contribute to coral reef destruction. These results were not surprising, as numerous studies,
such as the reviews by Hines et al. [55] and Han [56], have reported that environmental
knowledge is a prerequisite for pro-environmental intention/behavior, specifically related
to hospitality/tourist customers in the latter case. Thus, it appears that lacking knowledge
about the effects of the use of reef-safe sunscreens may inhibit a hotel patron’s Intention to
use them.

Habits were proposed as a predictor of pro-environmental behavior in the present
study because they are ingrained behavior patterns that can interfere with the adoption
of new behaviors. In the context of this research, the habitual use of the same sunscreen
was posited to inhibit Hawaii hotel patrons from using reef-safe sunscreen since this
would involve changing an ingrained behavior [46]. Many of the prominent theoretical
frameworks used to study pro-environmental behavior, as discussed in this research, do
not include Habits as a predictor. Linder et al. [57] have proposed that this is a major
shortcoming in the design of studies seeking to understand pro-environmental behavior.
This was not a shortcoming of the present study, yet the variance in Intention was not
explained by Habits.

The habit discontinuity hypothesis suggests that context change can make it easier to
change habits into new ones because environmental cues have been changed [58,59]. The
context in the case of this study was geographical location. Approximately 3⁄4 of the subjects
used sunscreen that was purchased at home while vacationing. Thus, the habit of buying
particular sunscreens took place in their familiar surroundings, while they were asked
about their intention to use reef-safe sunscreen in an unfamiliar place. It is possible that
Habit was not associated with Intention because the subjects were in a different location
without the cues that normally trigger them to buy and use their routine sunscreen.

They rated the top three most important sunscreen attributes as SPF, water-resistant,
and broad-spectrum. This was not surprising, as they are all attributes that are associated
with the ability of a sunscreen to protect people against over-exposure to rays from the sun.
This exposure can damage skin cells, thus increasing the risk of cutaneous diseases, such as
sunburn, photo-aging, and skin cancer, one of the most common cancers in the world [60].
The role sunscreen can play in reducing the risk of developing skin cancer is understood by
many adults in the developed world due to various related public health campaigns [61].
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Sunscreen price was not a top factor desired by subjects. This may be particularly
characteristic of hotel patrons in Hawaii since the sample had an annual household income
distribution that was positively skewed compared to the higher end of that of the United
States population. More than three-quarters of the sample reported an annual household
income of at least $50,000 USD, compared to 58% of the US population with an annual
household income of at least $50,000 USD [62].

Hotel operators in Hawaii are no longer allowed to sell or provide sunscreens con-
taining oxybenzone or octinoxate to their patrons. While this requirement should make
considerable advancement toward eliminating the use of sunscreens that pollute coral reefs
near Hawaii, the results of this research indicate that hotel operators have the potential to
create a significantly greater influence by implementing the hotel practices proposed in this
study (i.e., except providing no sunscreen) related to sunscreens.

The results of measuring behavior-specific knowledge among survey respondents
indicated many had little or no knowledge related to reef-safe sunscreen. In addition,
respondents reported that Education and Educated Prior would influence their Intention to
use reef-safe sunscreen. As discussed by Michelsen and Fischer [63], education about the
environment and the problems it is experiencing is required to promote pro-environmental
behaviors. There is evidence that tourists may also need specific knowledge of an environ-
mental issue at a destination, in addition to general knowledge of environmental problems,
for them to choose to engage in a specific pro-environmental behavior [64,65]. Several
studies have indicated that providing this type of education specifically during recreational
activities positively influenced tourists’ pro-environmental behavior [66–68]. Others have
argued that members of the tourism industry have the responsibility to provide learning
experiences, both during and after a guest’s visit [69].

More than half of the subjects in the present study used sunscreen while in Hawaii
that they brought with them from home. The three most important characteristics of these
products as reported by the subjects were all related to protection from the sun, not to reef
safety. Therefore, to become lifelong habits, tourists may need information about how their
behaviors damage or help protect reefs, both before they travel, during their trip, and after
their trip. Although the act of simply providing guests with information may seem trivial
to some, Hotel operators may be able to play a significant role in decreasing the use of
sunscreens that damage reefs.

The most effective hotel practices for influencing patrons to use reef-safe sunscreen
were Free Bottle, Free-Use, and Trade-In. If implementing Free Bottle or Free-Use, hotel
operators should be aware of items that some subjects reported could mitigate the influence
of these hotel practices on their Intention. The most common inhibiting items were if the
reef-safe sunscreen was not water-resistant, having already purchased/brought sunscreen
to Hawaii, and the sunscreen not being all-natural and kid-friendly. Thus, to ensure that the
implementation of Free-Use or Free Bottle would be as effective as possible, the reef-safe
sunscreen should also be water-resistant, all-natural, and kid-friendly. These targets are
relatively simple to accomplish, as zinc oxide and titanium dioxide sunscreens are the
most effective ray-blocking sunscreens that avoid harmful effects on coral reefs [23]. These
compounds are physical ultraviolet filters as opposed to oxybenzone, which is a chemical
ultraviolet filter, and are kid-friendly and considered all-natural [31].

While results indicated that Free Bottle, Free-Use, and Trade-In would be the most
effective hotel practices for influencing Hawaii hotel patrons to use reef-safe sunscreens,
they would presumably be the more costly programs to implement. In consideration
that cost may be an inhibiting factor for hotel operators, Education and Education Prior
could prove to be more practical implementations. Specifically, as the mean difference
in Intention between Trade-In and Education Prior was non-significant, Education Prior
would be advised over the presumably more costly Trade-In practice.
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6. Theoretical Implications

This research supported the concept that different types of pro-environmental behavior
are predicted by different sets of determinants. Since the dominant causal factors can be
vastly different depending on the behavior being studied, each target behavior should be
theorized independently [47].

Results suggested that the pro-environmental behavior of using reef-safe sunscreen
is primarily influenced by three determinants: Attitudes, Personal Capabilities, and Con-
textual Factors. Targeting the development of Personal Capabilities and implementing
Contextual Factors that facilitate the behavior are supported as effective methods to influ-
ence Hawaiian hotel patrons to use reef-safe sunscreens.

Habit and routine were also included as causal variables in the theoretical under-
pinning of this research [47]. However, the data did not bear out this relationship in this
instance. Again, this finding still supports one of Stern’s other propositions, that each
environmental behavior is different and should therefore be theorized in a different way.
In this case, the environmentally friendly product was purchased at home (most often),
while its consumption occurred away from home and in a more environmentally sensitive
location (Hawaii). This could then provide a new category of pro-environmental behavior
where there is a separation in time and space between the environmental action and the
consequence of that action.

7. Operational Recommendations

Hotel operators in Hawaii can no longer legally sell or provide sunscreen to their
customers that are not reef-safe. However, the related law stopping this activity does not
prevent Hawaiian tourists from using sunscreen with damaging chemicals in them that
they brought from home. This study identified practices that Hawaiian hotel operators
could implement to encourage patrons to use reef-safe sunscreen, a pro-environmental
behavior, and evaluated factors leading to this behavior.

One activity hoteliers should create are educational campaigns that inform guests
of the issue related to the use of reef-safe sunscreen prior to their traveling to Hawaii
and subsequently reiterate the information throughout their stay at a hotel in Hawaii,
and afterward via social media communications. These campaigns should highlight the
ecological and social importance of coral reefs, explain that sunscreen ingredients such as
oxybenzone can have detrimental effects on coral reefs, note that sunscreens containing
ingredients such as oxybenzone can pollute coral reefs even when they are not worn in the
ocean, and provide guests with information on how to find and choose reef-safe sunscreens.

In addition, reef-safe sunscreen amenity programs should be created that provide com-
plimentary containers of reef-safe sunscreen to guests and/or provide the complimentary
use of reef-safe sunscreen dispensers at the hotel pool and beach areas.

When deciding what sunscreen to offer to their patrons, Hotel operators should con-
sider the sunscreen attributes that they deem most important. This research indicated that
these characteristics are: SPF level, water-resistant, and broad-spectrum. These functional
characteristics proved to be significantly more important than price, indicating that low-
cost sunscreen options are not as desirable if they cannot firstly fulfill important functional
requirements. In addition, this study found sunscreen labeled as natural and kid-friendly
to also be highly desirable by Hawaiian tourists.

8. Limitations and Future Research

The results of this study may not be generalizable to hotels in other geographical areas.
As designed, the construct of behavior-specific knowledge consisted of four items; however,
the construct showed poor reliability until one of the items was removed. Inconsistency
on this item may have resulted from a framing bias in which the theme of the survey
influenced respondents to be more inclined to indicate that a sunscreen ingredient was
harmful to coral reefs, versus not harmful.
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Personal Capabilities was designed to comprise both behavior-specific knowledge
and behavior-specific skills. The measure of behavior-specific skills did not demonstrate
reliability and was not included in the construct. It is posited that the measure of behavior-
specific skills was inaccurate as it was designed as a self-report of skills; the Dunning–
Kruger effect could have resulted in unskilled individuals overestimating their own ability.
Results supported this supposition in that respondents’ mean self-report of behavior-
specific skills was significantly higher than the results for the two items measuring the
behavior-specific knowledge that would be necessary to develop the behavior-specific
skill in question. Future research on this subject should aim to test behavior-specific skills
without the use of self-reporting.

Limitations arose in testing the proposed conceptual framework since pro-environmental
behavior could not be measured in the context of this research. As a proxy, this research
tested the influence of contextual factors on pro-environmental intention, the predictor
of pro-environmental behavior. Many behavioral frameworks acknowledge the gap be-
tween pro-environmental intention and pro-environmental behavior, as well as the specific
disparity between having environmental knowledge and/or awareness and acting pro-
environmentally [70]. Individuals do not always achieve the pro-environmental behaviors
that they intend to enact.

A follow-up study of patrons’ willingness to pay for the provision of reef-safe sun-
screen amenities at Hawaiian hotels would complement this research. Such a study would
be relevant in examining the practical applicability of the recommendations yielded from
this research.

9. Conclusions

The health of Hawaiian coral reefs is threatened by pollution from common sunscreen
ingredients such as oxybenzone. Reef-safe sunscreens are alternative sunscreens that
provide effective sun protection while averting damage to coral reefs. Results indicated that
Hawaiian hotel patrons primarily use sunscreen brought from home and their intention to
use reef-safe sunscreen is primarily influenced by three determinants: attitudes, personal
capabilities, and contextual factors. Targeting the development of personal capabilities and
employing contextual factors that facilitate the behavior are supported as effective methods
to influence Hawaiian hotel patrons to use reef-safe sunscreens. To increase reef-safe
sunscreen use, Hawaiian hoteliers are encouraged to concurrently implement reef health
educational campaigns and offer free reef-safe sunscreen to their patrons. Influencing
hotel patrons to use reef-safe sunscreens could aid in coral reef preservation and ecological
sustainability, which would support the future tourism industry in Hawaii.
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