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Abstract Background: Higher education institutions
worldwide face a major environmental issue from single-
use plastic water bottles, because the UAE leads global
plastic consumption per person at 285 Liters of bottled
water annually. The UAE university sector faces ongoing
challenges with plastic bottle reduction despite official
sustainability programs, because evidence-based solutions
must tackle the multiple behavioural, structural, and
cultural elements that affect academic plastic usage. Aim:
The research aims to investigate the factors affecting the
high consumption rates of disposable plastic bottles across
university campuses in the UAE, identify key barriers and
drivers that influence stakeholder behaviour, and prioritize
intervention strategies for effective plastic waste reduction
in higher education environments. Methodology: The
study followed a structured three-phase mixed-method
approach, combining the Delphi technique with
sustainability experts over two rounds to identify key
factors, followed by a Likert-scale survey assessing
perceptions of the campus users (n=384 students, faculty,
and staff). Barriers and drivers were prioritized using the
Weighted Scoring Method (WSM), with data collected
through stratified random sampling across various UAE
universities. Results and Discussions: The study
established five main obstacles which may interfere with
plastic reduction goals: Cultural habits favoring the use of
plastic (mean=3.66), concerns about safety and health risks

from alternative products (mean=3.41), limited access to
refill stations (mean=3.31), lack of environmental
knowledge (mean=3.06), and high cost of reusable
products (mean=2.99). The main factors that influence
behavior include peer pressure (mean=3.58), convenient
access to refill stations (mean=3.47), university leadership
backing (mean=3.35), reward systems (mean=3.32), and
environmental awareness programs (mean=3.31). The
results show that stakeholders ranked all factors at similar
levels, since no single element stood out as more important
than others. Multiple factors need simultaneous attention
for successful plastic reduction initiatives because single-
point solutions prove ineffective. The study shows that
successful implementation requires universities to create
complete solutions that merge policy development with
infrastructure enhancement, educational programs and
behavioural modification approaches. The research
delivers essential evidence-based recommendations for
university administrators and policymakers. The research
findings indicate that universities need to create diverse
programs which tackle cultural aspects, build infrastructure,
and deliver educational content to reduce plastic bottle use
effectively.

Keywords Waste Management, Delphi Technique,
Barriers, Drivers, Single-Use Plastics, Behavioral Change,
UAE, Campus Sustainability
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1. Introduction

Excessive plastic use and improper disposal can lead to
plastic pollution, presenting a very serious ecological and
environmental challenge. Global plastic waste generation
has reached approximately 353 million metric tons in 2019,
more than doubling since 2000. An estimated 19-23 million
metric tons of plastic waste leak into aquatic ecosystems
annually, polluting lakes, rivers, and oceans [1], [2]. The
plastic pollution issue is intensified with the excessive use
of disposable plastics with a shorter life cycle, leading to
waste accumulation and many negative environmental
problems associated with it. Single-use plastic bottles carry
several adverse environmental consequences; one of the
most significant issues is the microplastic pollution which
directly forms a threat to the wildlife [3]. Considering the
life cycle of the single plastic bottle manufacturing, the
process of manufacturing and disposal of plastic bottles
involves energy-intensive processes generating greenhouse
gas emissions, contributing to the climate change
challenges. Regulating plastic water bottles has become
increasingly urgent as their environmental footprint
extends beyond visible pollution to include resource
depletion, energy consumption, and long-term ecosystem
damage.

The worldwide consumption of plastic bottles has
reached dangerous levels. The worldwide plastic bottle
market consumes 1 million bottles each minute, while the
yearly bottle consumption exceeds 500 billion units [4].
The recycling rate of plastic bottles stands at less than 30%,
which leads to substantial waste accumulation in landfills,
waterways, and oceans. Plastic bottles persist in the
environment for 450 years before decomposing, which
extends their harmful effects across multiple generations.
The increasing use of disposable plastic water bottles has
become a major environmental issue, because universities
demonstrate similar consumption patterns to those of the
general population [5]. The widespread adoption of single-
use plastics in educational institutions undermines
sustainability efforts because these institutions face
challenges in implementing successful reduction plans
despite their environmental leadership stance [6].

The environmental impact of single-use plastic bottles
extends beyond the generated plastic waste and landfill
issues. Actually, the more significant impact of single-use
plastic is the carbon footprint associated with the
production, transportation, and disposal process of the
plastics. Bottled water production is energy-intensive
process where it requires up to 2,000 times the energy cost
needed for the production of tap water [5]. Accordingly,
limiting single-use plastic bottles in high-demand sectors
can directly contribute to efforts to reduce the carbon
footprint and hence, support the commitments towards
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climate change agreements. Furthermore, the UAE still has
limited recycling infrastructure across its emirates, where
most of the waste is collected without prior separation. This
means that a substantial portion of plastic bottles eventually
ends up in landfills or is disposed of through other
unsustainable conventional methods.

In the Gulf Cooperation Council (GCC), all member
countries in the region are classified as water-stressed
countries due to their arid climate, low rain fall, elevated
temperatures, and limited freshwater resources. This
situation has led to a significant increase in the use of
single-use plastic water bottles, particularly in some places
that may lack the supply of potable tap water. The UAE is
one of the GCC countries that exhibits one of the world's
highest per capita plastic consumption rates, using
approximately 4 billion plastic bottles annually (WAM,
2024). Individual consumption exceeds 285 liters of bottled
water per person annually, significantly above global
averages [7]. It has been found that 68% of UAE university
students prefer bottled water over other refillable options
[8]. The main drivers behind this preference were safety
(43.80%), followed by convenience (16.88%) and taste
(15.60%). Similar patterns are observed in neighbouring
countries like Qatar, where institutional campuses show
comparable bottled water preferences driven by similar
factors, emphasizing the regional nature of this challenge.
In the UAE, the plastic bottles constitute a significant
portion of the plastic waste stream. For instance, the Abu
Dhabi's 2020 single-use plastics policy identified plastic
bottles among 16 priority single-use items requiring urgent
intervention [3]. Despite various government initiatives in
the country to promote the use of reusable bottles,
universities are still struggling with plastic bottle reduction,
highlighting the need to examine the challenges and
explore alternative effective minimization strategies.

Educational campuses, like universities, act as critical
hubs for learning and innovation and they have the
opportunity to lead sustainability efforts by promoting
sustainable practices among their faculty and students [9].
Although higher education institutions strive to shift
toward more eco-friendly transitions, various barriers
hinder the successful adoption of reusable alternatives [10].
Despite efforts by higher education institutions to adopt
greener alternatives, numerous obstacles may hold them
back, such as behavioural inertia, infrastructure limitations,
and persistent concerns about water quality and
convenience [10]. Globally, educational institutions have
implemented many strategies to reduce the use of single-
use plastic bottles. Studies show that institutions that
combine policy interventions with awareness campaigns
and infrastructure improvements achieve more substantial
plastic waste reductions [11], where successful approaches
typically address both supply and demand aspects of plastic
bottle consumption. One of the solutions to address the
increased volumes of single-use bottles is to consider
installing high-quality water refill stations that meet user
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expectations in terms of temperature, accessibility, and
availability. In warm climates like the UAE, providing
cooled refill stations with frequent sanitization, cleaning
and filter changes can encourage the use of refillable bottles
[12]. This approach could be strengthened with a proper
institutional policy that limits or minimizes the sales of
single-use bottles on campus. The enforcement of policy
should be integrated with other technical and
infrastructural ~ approaches.  Furthermore,  running
awareness campaigns addressing the environmental
impacts and raising awareness about the safety of the
campus water refill stations, such as the frequency of
cleaning and sanitization, can reduce user hesitation. These
campaigns may also help to reduce the misconception often
associated with using refillable bottles by promoting them
as socially and environmentally conscious choices.
Incentive programs, such as providing free or subsidized
reusable water bottles to new students and creating reward
systems for consistent refill station use, can further
motivate behavioral change. Additionally, peer influence
programs leveraging social norms have demonstrated
effectiveness in promoting sustainable behaviours within
university communities [13].

The implications of this study extend beyond campus
boundaries. While the focus of the study is on higher
education institutions, the challenges associated with
single-use plastic water bottles are relevant to a wide range
of institutional and public buildings across the UAE. By
engaging university stakeholders, we can gain a better
understanding and more insights that could help in shaping
policies and strategies for reducing plastic consumption,
not only on university campuses but also in other similar
institutions. By understanding the key factors influencing
consumption patterns in academic settings, this research
can support the development of evidence-based policies
and scalable interventions applicable to other sectors.
Ultimately, the study aims to identify and prioritize the
primary barriers and drivers affecting single-use plastic
water bottle reduction across the UAE university campuses,
thereby contributing to the advancement of more
sustainable consumption practices within the higher
education sector and beyond by providing evidence-based
recommendations for policymakers and university
administrators.

2. Methodology

This study used a structured, three-phase mixed-methods
approach to identify and prioritize factors affecting the
reduction of single-use plastic water bottles in UAE
universities.

. Phase 1: Delphi Method with Sustainability
Experts

The Delphi method was selected for this study due to its

Identifying the Barriers and Drivers towards Limiting the Single-Use Plastic Water Bottles at Universities in the UAE

well-established effectiveness in achieving consensus
among experts on complex issues, particularly in the
absence of complete or certain information [5], [6], [14],
[15]. This iterative and structured approach allows for the
collection and aggregation of anonymous expert opinions,
which minimizes the influence of dominant individuals and
reduces the potential for groupthink, thereby leading to
more reliable and objective outcomes than a single expert's
opinion [7], [16]. In this study, a panel of 4 sustainability
experts participated in the Delphi study. While some
Delphi Studies are based on a larger number of panels, the
literature suggests that the proper number of experts can
vary [17] depending on the objectives of the study and the
degree of homogeneity of the experts group. For this study,
we opted for a small, yet highly specialized panel to ensure
a high level of engagement and to facilitate a rich in-depth
discussion of the various barriers and drivers to reducing
single-use plastic bottle consumption in the context of UAE
universities. Having such a specialized panel with the UAE
context in large numbers was not practical during
conducting this study. The goal was to benefit from the
deep knowledge of a focused group of experts rather than
seeking consensus from a larger, more diverse group of
experts.

Compared to other consensus-building methods, such as
nominal group technique or focus groups, the Delphi
method offers the advantage of allowing experts to
participate remotely and anonymously, which is
particularly beneficial when experts are geographically
dispersed or when sensitive topics are being discussed. The
iterative nature of the Delphi method, with its multiple
rounds of questioning and feedback, provides a structured
process for experts to refine their opinions and move
towards a consensus [9], [18]. This method has been widely
used in environmental and sustainability research to
identify key factors, forecast trends, and develop policy
recommendations [19]. The expert panel consisted of
environmental researchers and sustainability experts with
expertise in waste management, chemistry, and higher
education sustainability initiatives. In the first round of
Delphi, the experts were asked open-ended questions to
identify the key barriers and drivers influencing the
reduction of reliance on single-use plastic water bottles in
the UAE universities. Their responses were analyzed using
qualitative coding techniques, which are commonly used
for interpreting textual data. This process involved
labelling and categorizing experts' responses to identify
frequently listed factors [20].

In the second Delphi round, a refined list of drivers and
barriers was sent back to the experts, who were requested
to rank the priority factors using a Likert-scale ranking
system. Responses were collected and analyzed to be used
in the stakeholder survey. Experts' ranking provided a
benchmark for the survey rankings since the Weighted
Scoring Method (WSM) analysis was applied only to the
stakeholder survey results.
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. Phase 2: Stakeholder Survey Development and
Implementation

The primary stakeholders in this study are the students,
faculty, and staff of universities in the UAE. These groups
were chosen because they are the main consumers of
single-use plastic bottles on campus and are directly
impacted by any policies or interventions aimed at reducing
plastic waste. Students are considered the largest group of
consumers, and accordingly, their behaviour may have a
great impact on the success of any plastic reduction
initiatives. The second category of the stakeholders is the
faculty members, and their importance comes from not
only their consumption habits but also their role as
educators who can influence students' attitudes and
behaviours. The last category of the stake holders is the
staff who play a role in the implementation of university
policies, where their interests include the practical
feasibility of new initiatives and the overall sustainability
performance, in addition to their consumption habits.

After the completion of the two Delphi rounds, the
outcomes of the expert reviews helped to identify the
barriers and drivers. This has been converted into survey
items where each preidentified barrier and driver by the
experts has been transformed into a Likert scale question.
This helped to ensure that the survey directly reflects the
expert consensus from the first phase.

The survey was created to evaluate stakeholder
perceptions (students, faculty, and staff) regarding the key
barriers and drivers influencing the reduction of single-use
plastic water bottles in the UAE universities. The survey
was designed to ensure stakeholder engagement and that
the study findings represented the broader university
community and presented real-world behavioural and
institutional challenges. The survey (appendix 1) included
questions on demographics, the ranking barriers and
drivers, in addition to an optional section about plastic
bottle usage and collection.

The survey was carefully prepared before distribution to
increase the responses' reliability. Questions were written
to align with the study's objectives, concentrating on key
barriers and drivers influencing the reduction of single-use
plastic water bottles in the UAE institutes. Ranking
questions were demanded due to their high relativity to the
research's goal. Nevertheless, optional questions were
written to further understand the respondents' behaviours
while ensuring flexibility to reduce response bias. A pilot
test (n=5) was conducted with students and professors to
refine questions for clarity and determine how long it takes
to complete the survey. A random sampling method was
used to ensure representation across different university
roles. Incomplete responses were excluded to maintain the
quality of the results. Additionally, the survey was
distributed after receiving the relevant research ethical
approval from the research committee.
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. Phase 3: Data Analysis Using Weighted Scoring
Method

The Weighted Scoring Method (WSM) was used to
analyze and prioritize barriers and drivers based on
stakeholder responses. This multi-criteria decision analysis
technique enabled a quantitative assessment of factors
according to stakeholder perceptions [21].

The WSM was employed to rank the barriers and drivers
based on stakeholder responses. The first step was
calculating the Mean (M), Standard Deviation (SD), and
Median for each factor to evaluate the factor’s significance
and to measure the spread or variability of responses. The
survey used a 5-point Likert scale (1 = Not Important, 5 =
Extremely Important), permitting participants to rate the
importance of each element independently. The mean and
standard deviation were calculated using proper statistical
tools. To enable comparison and ranking of drivers and
barriers, the mean scores were normalized to sum the total
weight to 100% (or 1.0). Normalization ensured that the
weighted values reflected the relative importance of each
factor rather than absolute differences in ratings. The
normalized score for each factor was calculated using the
following formula:

M;
W; = M )

Where W, is the normalized weight for factor 4, M; is
the mean score for factor 4, and Y M is the sum of mean
scores within the same category (barriers or drivers).

The study population consisted of students, faculty, and
staff from various universities across the United Arab
Emirates. To ensure a diverse and representative sample, a
random sampling approach was employed. The survey was
distributed electronically, and participation was voluntary
and anonymous. While the specific universities were not
recorded as a variable in this study to maintain the
anonymity of the participants and their institutions, the
recruitment process targeted a mix of public and private
universities to capture a broad range of perspectives within
the UAE's higher education sector. A total of 384 complete
and valid responses were collected and included in the final
data analysis. The sample consisted of 250 students, 84
faculty members, and 50 staff members.

3. Results and Discussion

Barriers and Drivers: Expert and Stakeholder
Perspectives

The findings of this study revealed the factors affecting
the single-use plastic water bottle reduction in the UAE
universities. A survey with sustainability experts identified
some barriers, such as the lack of awareness about
environmental impact, cost of reusable bottles and refill
stations, limited access to refill stations on campus and ease
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of access to plastic bottles, preference for bottled water due
to health/safety concerns, and cultural habits favoring
plastic use. Analyzing the responses received from the

experts showed that the major barriers can follow this order:

environmental awareness, limited access to refill stations,
and the convenience of disposable bottles. Furthermore,
cultural factors and water quality perceptions also emerged
as significant obstacles to minimizing the utilization of
single-use plastic bottles. The findings of this survey are
summarized in Table 1, which summarizes the key barriers
and drivers documented by experts during Delphi Round 1.
The repetition of certain items, such as lack of awareness
and incentives, across multiple responses indicates early
consensus on the institutional impact. These findings
directly informed the development of structured items used
in Delphi Round 2, where participants were asked to rate
and prioritize these factors quantitatively. The emphasis on
behavioural and systemic issues also aligns with existing
literature on adopting sustainability in higher education.

On the other hand, the survey revealed that the most
impactful drivers, as ranked by experts, were university
leadership, awareness campaigns, and refill station
accessibility, with minimal variation across expert
responses. In contrast, notable discrepancies emerged in
expert ratings for peer influence and incentives. This
suggests that their perceived effectiveness may depend on
contextual or campus-specific factors, such as student
culture, resource availability, or implementation strategies.
These results support the need for top-down leadership and
bottom-up behavioural change, laying a solid foundation
for designing stakeholder surveys and institutional action
plans.

The stakeholder survey was distributed among students,
faculty members, and staff to collect different campus
viewpoints on barriers and drivers influencing single-use

Identifying the Barriers and Drivers towards Limiting the Single-Use Plastic Water Bottles at Universities in the UAE

plastic bottle reduction. A total of 100 responses were
received, and the data were analysed using descriptive
statistics to assess the perceived importance of each factor.
Demographic data showed that the majority of respondents
were students (88%), followed by faculty members (7%)
and staff (5%). In terms of gender, 64% of the participants
were female. Over half of respondents (54%) had been at
the university for 1-3 years, 22% for less than 1 year, 15%
for 46 years, and 9% for more than 6 years. The results
indicated that 66% of respondents reported utilizing plastic
water bottles daily, stressing the deep-rooted reliance on
bottled water. Likewise, only 47% reported disposing of
plastic bottles in recycling bins, while 41% admitted using
general waste bins, indicating a recycling behavior gap
despite infrastructure access. However, 42% stated that
recycling bins are available and easy to find in their
colleges, 11% were unaware of recycling bins in their
universities, and a combined 45% noted that bins are either
limited or not easily accessible in their study areas. These
supplementary data points offer valuable behavioural
insights to support institutional decision-making. The
environmental implications of these consumption patterns
are significant. Based on our survey data and university
population estimates, we assume a university campus with
10,000 students generates approximately 15,000 plastic
bottles weekly. This translates to roughly 600,000 bottles
annually from a single campus, contributing substantially
to the country's plastic waste challenge.

The results of the survey are presented in Table 2
showing the stakeholder ratings for key barriers and drivers.
Scores were derived employing descriptive statistics and
normalized through the Weighted Scoring Method (WSM).
The mean scores were expressed as percentages to allow
for the proportional ranking of each barrier and driver
based on their relative importance.

Table 1. Experts’ list of main barriers and drivers

Expert No Barriers Drivers
Lack of suitable alternative, use of single-use Incentives and recognition
Expert 1 plastic is more convenient to students; some Positive image to those who are using reusable plastic
students think it is more hygienic Enact bans on the use of single-use plastic
Lack of awareness and resistance to change Awareness and Education Campaigns
Limited availability of refill stations Policy Mandates
Expert 2 . . . .
Existing contracts with bottled water suppliers Incentives and Rewards
Absence of enforcement mechanisms Collaborations and Partnerships
Universities can encourage or implement a refill station
A glass bottles is more costly than a plastic Campuses can request a governmental support for shifting to glass
Expert 3 bottle bottles
Lack of awareness The universities can make an incentive program for the students to
encourage them to avoid single-use plastic bottles
. . More education, campaigns
Expert 4 Awareness on the importance of recycling . b CApaIENS
Discuss the topic in the curriculum
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Table 2. Summary of the ranking of barriers and drivers for minimizing single-use plastic bottles in a university campus (n=100)

Criteria Mean score SD Wi
Barriers

Lack of awareness 3.06 1.36 18.6%
High cost of reusable bottles and refill stations 2.99 1.29 18.2%
Refill station limitation and plastic bottle convenience 3.31 1.15 20.1%
Health & safety concerns 341 1.05 20.8%
Cultural habits favoring the use of plastic 3.66 1.26 22.3%
Drivers

Awareness and educational campaigns promoting plastic reduction ~ 3.31 1.30 19.4%
University leadership actively promoting sustainability 335 1.20 19.7%
Accessibility of water refill stations on campus 3.47 1.15 20.4%
Incentives 3.32 1.09 19.5%
Peer influence 3.58 1.18 21.0%

The mean scores and standard deviations for each of the
identified barriers and drivers are presented in Figure 1 and
Figure 2. The highest-weight barrier was cultural habits
favoring plastic use, with a mean of 3.66, and a normalized
weight of 22.28%. The standard deviation (SD = 1.26) still
reveals that most respondents viewed this factor as "very
important,” emphasizing a strong agreement on the
behavioural roots of plastic consumption. The findings of
this study are in alignment with the study done by Boca et
al. [22], where the cultural factors are found to significantly
influence plastic waste perceptions among university
students. Also, the recycling behaviours and environmental
responsibility showed notable differences across different
cultural contexts.

The health and safety concerns followed cultural habits,
with a mean of 3.41 and an SD of 1.05, showing consistent
responses. The weight of 20.75% shows that it is perceived
as a top barrier. This finding reflects persistent perceptions
about tap water quality and safety in the UAE context.
Despite the existing evidence of water safety, users may
have some concern about tap water, where this can be
avoided through proper communication and water safety
campaigns on campus. The lower standard deviation (1.05)
compared to other barriers suggests more consistent
agreement among stakeholders regarding this concern.
This aligns well with regional water consumption patterns
where bottled water is often perceived as cleaner or safer
than tap alternatives. Yoo [23] found that hygiene concerns
related to water quality were the primary hindrance to tap
water consumption among university students, even in
areas with high-quality municipal water. The third-ranked
barrier was refill station limitation and plastic bottle
convenience (20.15%), which reflects infrastructure and
perception-based barriers. Nguyen et al. [24] reported
similar findings, where limitations of infrastructure have
significantly impacted the plastic bottle consumption

patterns on university campuses, with accessibility of
alternatives being a critical factor in behaviour change. The
lowest-rated barrier was the high cost of reusable bottles
which can be explained since UAE is classified as one of
the high-income countries.

With respect to the key drivers, peer influence ranked
highest, with a mean score of 3.58, and a weight of 21.02%.
A previous study has demonstrated that social comparison
information can significantly influence intentions to reduce
single-use plastic water bottle consumption among
university students, confirming the powerful role of peer
influence in motivating sustainable behaviours [4]. This
study also revealed that the accessibility of water refill
stations on campus (M = 3.47, SD = 1.15, W; = 20.38%)
ranked second, emphasizing the dual role of social impact
and practical availability in promoting sustainable
behaviour. These findings align with research conducted by
Nguyen et al. [24], which suggests that the strategic
placement and accessibility of refill stations are critical
factors in reducing plastic bottle consumption on university
campuses.

University leadership actively promoting sustainability
was the third highest-rated driver (M = 3.35, SD=1.2, W,
=19.67%). Although still considered relevant, its moderate
ranking may be due to the perception of the respondents
who see the leadership efforts as less directly influencing
the shift to reusable bottles. This finding underlines the
need for more consistent and visible engagement from
educational institute leadership to reinforce sustainability
goals. The awareness and educational campaigns
promoting plastic reduction were the lowest-rated drivers,
with a mean score of 3.31, and a normalized weight of
19.44%. Although still considered relevant, its lower
ranking relative to other drivers may indicate that
respondents' perceptions towards awareness efforts alone
are insufficient to drive behaviour change unless paired



774

with infrastructure or incentives. This may also reflect past
experiences in which environmental messaging failed to
translate into behavioural change. An earlier study found
that while 39.79% of university students participated in
environmental conferences, the effectiveness of awareness
campaigns showed a significant variation among students
due to lack of practical engagement in such activities. The
practical engagement opportunities showed greater impact
than passive information delivery [22]. Ultimately, this
analysis supports the qualitative insights from Delphi
rounds 1 and 2, where experts identified the same high-
impact factors and affirmed their relevance across different
respondent groups.

The means and normalized weights representing
stakeholders’ views showed balanced variations, with no
single factor dramatically outweighing other barriers or
drivers in the ranking. This suggests that effective plastic
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reduction strategies must address multiple factors
simultaneously rather than focusing on isolated
interventions. In other words, minimizing the amount and
utilization of single-use plastic bottles in the UAE
universities will not be achieved through a single approach
but requires a holistic approach that addresses all the
drivers and barriers together in one single plan.
Furthermore, the mean scores for drivers ranged from 3.21
to 3.58, generally higher than those for barriers, which
ranged from 2.99 to 3.66, except for cultural habits. This
suggests that campus users may perceive positive
motivators as potentially more impactful than obstacles
where this optimism will provide a foundation for
constructive intervention strategies. This optimistic
outlook provides a foundation for constructive intervention
strategies.

S .
4 3.66
B 3.06 2.99
=3
<
>
=
8
£ 2 _
1
0
Lack of High cost of Limited access Preference for Cultural habits
awareness about reusable bottles to refill stations bottled water favoring plastic
environmental and refill on campus and due to use
impact stations ease of access to health/safety
plastic bottles concerns
Figure 1. The mean score and standard deviation for each identified barrier in the study
5 =
241 3ps o 3.52 347 351
=)
53]
g2
=
1 .
O .
University Peer influence Incentives (e.g., Accessibility of Awareness and
leadership ~ (seeing others use  free reusable water refill educational
actively reusable bottles) bottles and stations on campaigns
promoting rewards) campus promoting plastic
sustainability reduction

Figure 2. The mean score and standard deviation for each identified drivers in the study
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Contextual Factors Influencing Intervention
Effectiveness

. Theoretical Framework for Contextual Influences

The impact of contextual variables on the pro-
environmental behaviour can be explained through the
consideration of the social cognitive theory and the planned
behaviour theory. These theories emphasize the interaction
between individual factors, environmental conditions, and
behavioural outcomes [25]. Earlier studies showed that
contextual factors can operate through various pathways to
influence behaviour change, which includes direct and
indirect effects on behaviour through attitudes, social
norms, and perceived behavioural control. The proper
understanding of these mechanisms is very important for
designing effective sustainability interventions in the
university or any relevant organization.

» Campus Culture and Social Environment

Mechanisms

Universities with established sustainability cultures
demonstrated higher responses to plastic reduction
initiatives than other universities lacking this culture. This
is mainly because the existence of the of environmental
awareness in the institutional culture and student
expectations [26]. In this case, the peer influence becomes
more effective through the social proof mechanisms, where
sustainability behaviours are considered normal rather than
exceptional. Earlier studies on social norms in
environmental behaviour showed that personal norms serve
as the strongest predictors of the good environmental
behaviour; however the social norms promote such
behaviour through their influence on personal norm
development [27].

*  Implementation and Their

Mechanisms

Strategy  Variables

The approach to implementing the plastic reduction
strategies significantly affects the success of those
strategies. There are several psychological and practical
mechanisms rooted in behaviour change theory. The top-
down policy implementation without the engagement of
stakeholders often resulted in resistance because of fail to
address the underlying motivations and concerns of
stakeholders. This approach violates the basic principle of
self-determination theory that emphasizes autonomy and
competence [28]. To achieve successful implementations,
a combination of policy measures with educational
approaches supported by infrastructure enhancement and
incentive systems, is needed to address multiple barriers
simultaneously.

. Stakeholder-Specific Contextual Influences

Different Stakeholder groups may respond differently
based on their roles, motivations and constraints that they
may face within the university environment. For example,
students who are considered the largest consumer group are
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mainly influenced by peer behaviour, convenience, and
cost considerations due to their developmental stage and
social environment background [29]. On the other hand,
faculty members, as educators and role models may be
influenced by their professional identity and their
commitment to the institutional values which makes them
responsive to the environmental acts that align with their
educational role. Finally, staff members may be more
influenced by the policy consistency and their commitment
to support the university’s sustainable practices.

4. Conclusions

Based on the results obtained from this study, the authors
identified several practical implications for the UAE
universities seeking to reduce single-use plastic bottle
consumption. Universities can leverage social dynamics by
enhancing peer-led sustainability initiatives that encourage
reusable bottle usage and challenge cultural habits favoring
the disposable plastic bottles. Additionally, investing in
high-quality, accessible water refill stations, coupled with
proper communication to address any possible safety
concerns, is essential. There is a critical need to ensure
better visibility of university leadership commitments
through explicit policy changes, proper policy enforcement,
and clear institutional prioritization of sustainability goals.
Awareness programs that address specific misconceptions
among campus users, such as water safety and
environmental impact of single-use plastics, can be
impactful rather than relying on generic environmental
topics.

Appendix

Appendix 1: Survey on Identifying the barriers and
drivers towards limiting the Single-Use Plastic Water
Bottles at Universities in the UAE.

Section 1: Introduction

Dear Participant,

Thank you for taking the time to participate in this
survey. This study aims to explore the barriers and enablers
influencing the reduction of single-use plastic water bottles
in UAE universities. Your insights will help identify the
key factors affecting sustainability initiatives and provide
valuable input for improving plastic reduction strategies on
university campuses.

The survey consists of ranking questions where you will
evaluate various barriers and drivers based on their
importance. Please read each question carefully and
provide your responses based on your experience and
perspective. Your participation is voluntary and
anonymous, and all responses will remain anonymous and
will be used solely for research purposes.

Thank you for your valuable contribution!

Aysha Alkaabi



776

Section 2: Demographic Questions
* Indicates required question

1. Role at the University Role at the University *
Mark only one oval.

o  Student
o  Faculty Member
o  Staff
2. Gender *
Mark only one oval.
o  Male
o  Female
o  Prefer not to say

3. How long have you been affiliated with this university?

o  Less than 1 year

o 1-3years

o 4-6 years

©  More than 6 years

Section 3: Barriers to Reducing Single-Use Plastic
Bottles

Rate how much each of the following barriers prevents
UAE universities from reducing plastic bottle use.
(1 = Not Important, 5 = Extremely Important)

1. Lack of awareness about environmental impact

2. High cost of reusable bottles and refill stations

3. Limited access to refill stations on campus and ease
of access to plastic bottles

4. Preference for bottled water due to health/safety
concerns

5. Cultural habits favoring plastic use

Section 4: Drivers for Reducing Single-Use Plastic
Bottles

Rate the importance of each of the following factors in
encouraging plastic bottle reduction in UAE universities.

1.  University
sustainability
Peer influence (seeing others use reusable bottles)
Incentives (e.g., free reusable bottles and rewards)
Accessibility of water refill stations on campus
Awareness and educational campaigns promoting
plastic reduction

leadership actively promoting

arwn

Section 5: Usage & Collection of Plastic Bottles
OPTIONAL

1. How often do you use single-use plastic water bottles
on campus?

Daily

A few times per week
Once a week

Rarely

Never

o O O O O

2.

o O O O

o O O O

Identifying the Barriers and Drivers towards Limiting the Single-Use Plastic Water Bottles at Universities in the UAE

How do you typically dispose of plastic water bottles
on campus?

In general waste bins

In recycling bins

I take them home for reuse or recycling
I rarely use plastic bottles

Are recycling bins for plastic bottles easily accessible
on your campus?

Yes, they are available and easy to find
Yes, but they are limited in number

No, they are not easily available

I am not aware of recycling bins on campus
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