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ARTICLE INFO ABSTRACT

The oil and gas industry is a complex sector that faces numerous operational
challenges, with significant impacts on both the environment and surrounding
communities. Issues such as the lack of real-time monitoring, environmental
degradation, and insufficient community involvement persist despite advanced
technologies and ongoing efforts in environmental sustainability and community
engagement. However, the approaches remain reactive, limited, and disconnected
from real-time needs. This research aims to explore how Artificial Intelligence (AI)
can be effectively used to promote environmental sustainability, enhance
community engagement, drive innovative strategies, and ensure long-term
involvement in oil and gas operations. The study focuses on Al tools that can provide
practical, sustainable, and digitally powered solutions, such as smart feedback
platforms, predictive analytics, environmental monitoring systems, and emissions
tracking, to support cleaner operations, informed decision-making, corporate social
responsibility, and increased transparency. Additionally, the research examines
how these technologies foster trust within communities and contribute to long-
term environmental goals. A mixed-methods approach employed to assess Al's role
in enhancing environmental sustainability and community engagement in UAE oil
and gas operations, ensuring the findings are locally relevant and culturally
appropriate. The research incorporate expert insights, case studies, and community
feedback to offer strategic recommendations, supporting national sustainability
objectives through the implementation of digital innovation tools in the energy
sector.
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1. INTRODUCTION

Currently, the oil and gas industry acts as the
foundation source of global energy, shaping the
country's economic growth and leveraging the
modern living values. On the other hand, the oil and
gas sector also have a major impact on producing
the damages on environment and causing social
disturbance (AlShawabkeh et al., 2016; AlKatheeri
etal, 2025; Naim et al,, 2025). These impacts could
extend to include air and water quality,
ecosystems, and overall community well-being
(Razmak et al,, 2018; Murtaza et al., 2024; Yasir et

al,, 2024). Nowadays, countries are moving toward
achieving more sustainability expansion by
reaching the goals that have been positioned by the
United Nations Sustainable Development Goals
(SDGs) and aligning with the UAE’s Vision of 2031,
of implementing environmentally friendly
practices in the oil and gas operations sector
(United Nations, 2025).

In correspondence, Artificial Intelligence (AI)
technologies and approaches have been introduced
to oil and gas operations with the vital aims to
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accomplish sustainability, improve operational
effectiveness, drive innovation, reduce
environmental risks, and boost decision-making
(Shwedeh et al., 2023; AlQassem, 2022; Kofinas et
al, 2016). Artificial Intelligence also supports oil
and gas operations in various aspects, like
enhancing production, improving resource
management, and predicting equipment failures.
Moreover, Al technologies such as computer vision,
machine learning and predictive analytics support
to transfer the traditional industries from
conventional approaches to advanced applications
(Joghee etal., 2013; Habbal et al., 2019; Alshurideh
etal,, 2025). However, Al still has a gap in covering
subjects of social and  environmental
accountabilities and specifically in terms of
community engagement and environmental
sustainability (AlMidfa et al, 2024; Naim et al,
2024; Khan et al,, 2023). Despite the emphasis on
Al performance and continuous efforts by UAE oil
and gas industry and other global industry in
practical ranges like maintenance, drilling, and
processing, the area of develop community
engagement and environmental sustainability is
still unexplored (Kabiraj et al., 2011; Joghee et al,,
2021; Rosmadi et al, 2025). Community
stakeholders frequently issue the challenge of
timely data, absence of environmental decision-
making and lack of long-term contribution in oil
and gas operations. By having these gaps, the
challenge still exists for industries capability to
function and maintain social license to operate
(Alzoubi et al., 2024; Anifa et al., 2024; Shao et al,,
2025).

Community engagement is a fundamental element
in the operation industry to achieve sustainable
and environmental progress. But the challenge of
construction confidence and preserving active
communication with communities still occurs in
several oil and gas operations industries, and
specifically with partial community contribution in
decision-making and the absence of advanced
mechanisms of feedback (Kabiraj et al, 2011;
Jogheeetal., 2021; Rosmadi etal,, 2025). As aresult
of these community issues, environmental
concerns arise, causing air and water pollution,
greenhouse gas emissions, and environmental
disruption (Kanwal et al, 2023; AlMidfa et al,
2024; El Khatib et al., 2023).

In this research, the focus is on the approaches of
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Al in harnessing and supporting maintainable
community engagement and environmental
supervision in oil and gas operations (Alzoubi et al.,
2024; Pande et al., 2024; Al-Nakeeb et al., 2024).
This includes Al-driven technologies and methods
to detect an early stage the anticipated challenge
and apply the intervention (Karthika et al.,, 2024;
Naim et al, 2025; Murtaza et al, 2024). This
introduced a valuable innovation opportunity to
achieve the goals of automating environmental
monitoring and allowing a real-time engagement
with communities (Alzoubi et al., 2024; El Khatib et
al,, 2023; Joghee et al., 2024).

The problem that this research is trying to explore
and solve is the lack of AI applications in
community engagement and environmental
sustainability within the oil and gas operations
industries, and specifically to serve the UAE. As Al
tools are implemented in oil and gas operations for
technical optimization and this research aims to
expand the scope of Al applications and extend this
technology to identifying gaps and including social
engagement and environmental performance
(Alshurideh et al.,, 2022; AlNajdawi et al., 2024;
Ma’asor et al.,, 2023).

2. LITERATURE REVIEW

2.1. Applications of Al in Oil and Gas Projects
Towards Sustainable Development

¢ Author(s): Waqar, Ahsan; Shahbaz, Muhammad;
Naeem, Muhammad Arslan (2023)

¢ Gaps in the Literature: The study gives a
complete overview of Al applications in the oil and
gas industry. Its emphasis is on enhancing
operational efficiency, environmental gains, and
project delivery. However, the study provides less
concentration on social sustainability and
community, including methods (AlAmiri et al,
2024; Hanaysha et al.,, 2021; AlQassem et al., 2024).
The research expanded to include the basic subject
of integrating Al mechanisms into community
engagement approaches (AlHamadi et al., 2024; El
Khatib et al,, 2023; Khan et al,, 2024). This research
proceed with this step by suggesting interactive
workshops, feedback platforms, and local
instruction programs (AlShawabkeh et al., 2017;
Maydybura et al, 2024; Karthika et al., 2024).
Moreover, connecting Al tools for the environment
to the community results. In that way, both social
and environmental sustainability areas covered
(Shwedeh & F., 2021; Shao et al.,, 2025; Kabiraj et
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al, 2009).

2.2. The Role of Artificial Intelligence in Reducing
Environmental Impacts in the Oil and Gas Industry
¢ Author(s): Abdali, Parvin (2025)

¢ Gaps in the Literature: This study investigates
the area of Al implementation in decreasing the
environmental impacts across countries like
Norway, Canada, and the Netherlands in the oil and
gas operations industries (Treacy et al, 2025;
AlKatheeri et al., 2025; Shehab et al, 2023). It
covers emission detection, technical progressions,
and legal frameworks for Al in environmental
protection (Al-Qassem et al., 2024; Naim et al,
2024; AlKurdi et al., 2023). However, the study
overlooks environmental perceptions and the way
Al is supported by communities and educational
aspects (Khatib et al., 2024; Hanaysha et al., 2021;
AlNajdawi et al., 2024). The study missed covering
community engagement and instructional
outreach (Khan et al,, 2023; Rosmadi et al., 2025;
Kukunuru et al., 2019).

The research fill the gap by connecting Al-
constructed emissions data with community
education tools a way as communicating
workshops or community dashboards
(AlShawabkeh et al., 2023; Shwedeh et al., 2024; El
Khatib et al.,, 2024).

2.3. Empowering Local Communities Using Artificial
Intelligence

¢ Author(s): Hsu, Y.-C; Mathews, J.; Raman, R.
(2021)

¢ Gaps in the Literature: The research explored
the contribution of Al in community progress,
focusing on participatory design frameworks, and
offers an innovation model for construction.
However, the study was general and failed to
include the application in the oil and gas industry
(Joghee et al., 2024; AlShawabkeh et al, 2021;
Joghee et al,, 2021). Also, it does not cover the
environmental impacts with an integration of Al or
the way the community could affect sustainability
strategies (Alshurideh et al, 2022; Joghee et al,
2018; Kumar et al., 2024).

This research was built on the participatory Al
framework by implementing and considering the
oil and gas operation area, especially with the
affected of environmental challenges (Sihag et al.,
2024; Treacy et al,, 2025; El Khatib et al,, 2023). In
addition to emphasis on using co-designed Al
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approaches and confirming that the technological
outcome aligns with communities’ (Som et al,
2023; El Khatib et al., 2023; Shwedeh & F., 2022)
values, and communities’ contribution outlines
environmental engagement approaches.

2.4. Al in the Environmental Management of
Companies in the Oil and Gas Markets

¢ Author(s): Oliveira, S.C.; Freire, M.M.; Dias, L.F.
(2022)

¢ Gaps in the Literature: The research highlights
the methods that artificial intelligence uses to
improve environmental management in the oil and
gas industry (Al-Qassem et al.,, 2021; Rana et al,,
2025; Halder et al., 2024). Considering different
terms like emissions decrease, resource
optimization, and predictive analytics but the study
lacks an outline the community engagement and
social accountability (Alzoubi et al., 2024; Razmak
et al,, 2018; El Khatib et al.,, 2022; Vij et al,, 2025;
Kharabsheh et al., 2024; Kabiraj et al., 2009).

The research improve the existing approach in the
study of the KPI-based environmental monitoring
approach and include an Al-driven platform with
community reach for local engagement and
addition to the current consideration of internal
reporting (AlShawabkeh et al., 2023; Shao et al,,
2025; Ilyas et al, 2023). This way to improve
community trust and contribution.

2.5. The Role of Artificial Intelligence in Achieving
the Sustainable Development Goals

¢ Author(s): Vinuesa, R.; Azizpour, H.; Leite, [;
Balaam, M.; Dignum, V.; Domisch, S.; Fellander, A;
Langhans, S.; Tegmark, M.; Fuso Nerini, F. (2019)

¢ Gaps in the Literature: The study explored the
artificial intelligence impact across entirely 17
SDGs. The investigation excludes addressing
localized community implementation or education
in areas of oil and gas (Neyara Radwan et al., 2025;
El Khatib et al, 2022; Joghee et al, 2020).
Therefore, the study overlooks the way SDG aligns
with physical action in the public (Alzoubi et al.,
2024; Shwedeh, 2022; Ahmed et al.,, 2024).

The research could add value by integrating SDG-
Al-driven within oil and gas communities, which
happens through informative programs like
arranging Al-driven dashboards for local
workshops to contextualize the environmental
system of measurement (Kumar et al, 2024;
Ahmed et al,, 2024; Alshurideh et al., 2024).
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2.6. Community Engagement as Key to Expanding
Clean Tech

e Author(s): TIME Editorial Team (2023)

¢ Gaps in the Literature: The study discussed the
clean tech developments and the effect of
inadequate community involvement, but the
exploration missed including artificial intelligence-
powered response systems or sentiment tools,
which improve continuing dialogue (Joghee et al.,
2020; AlQassem, 2022; Karthika et al., 2024).

The research was built on that and include Al-
powered sentiment analysis and feedback loops
into clean-tech community enterprises within the
oil and gas operation area to classify concerns and
form outreach actions (Yas et al., 2024; El Khatib et
al, 2024; Alblooshi et al., 2025). This support to
transfer of community sentiment into actionable
engagement plans.

2.7. Transparency and Trust Through Al Dashboards
in Oilfield Communities

¢ Author(s): Ogunyemi, O.; Li, Z.; Musa, A. (2021)
¢ Gaps in the Literature: In this research analysis,
the study was about Al-driven dashboards, which
act as a vital method to improve transparency in
oilfield operations. This happened by real-time
notifying communities and analysing
environmental metrics (Alzoubi et al, 2025;
Ma’asor et al., 2023; Nuseir et al,, 2021). However,
the study misses linking to local practice,
education, or continuing workshops (Al-Kassem et
al., 2022; Kharbat et al, 2021; Shwedeh et al,,
2024).

In  research  design  community-reachable
dashboards tailored for the local community with
directed workshops and training sessions to
support engaging with oil and gas operators
(AlNajdawi et al., 2024; AlShawabkeh et al.,, 2013;
Yas et al., 2024).

2.8. Al for Stakeholder Communication in Extractive
Industries

¢ Author(s): Khan, M.; Alharthi, M. (2022)

¢ Gaps in the Literature: The article explores the
implementation of an Al-driven communication
platform in extractive industries like informal Al
for stakeholder collaboration, but the study does
not address long-term educational results or social
outcomes (Alshurideh et al., 2025; Khatib et al,,
2024; AlKurdi et al.,, 2025).
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This research consider the measurement results,
like safety awareness and public fairness. And
transfer from an informal Al model to executing
longitudinal assessments in the oil and gas
operation industry (AlShawabkeh et al, 2018;
Joghee et al., 2023; Sun et al,, 2016).

2.9. Environmental Justice and Artificial Intelligence
e Author(s): Taylor, A.; Jasimuddin, S. (2020)

e Gaps in the Literature: This study offers a
comprehensive framework for leveraging artificial
intelligence in environmental justice and
specifically presents air pollution sculpting across
communities (AlShawabkeh et al., 2021; EI Khatib
etal, 2023; Pande et al., 2024). However, the study
lacks a link with industrial areas and particularly in
the oil and gas operations industries. Also, the
study did not cover local education applications
that allow communities to interact with Al-driven
environmental facts (AlShawabkeh et al., 2014;
Kanwal et al,, 2023; Nazeer et al.,, 2025).

The research adapt justice frameworks to cover the
oil and gas operations sectors by including
community-concentrated data collection and
dialogue mechanisms (Samer Hamadneh et al,
2023; Alshurideh et al., 2022; Tangri et al., 2023).
Also, introducing Al tools such as emissions
sensors can help to predict and observe local
pollution levels (AlHamadi et al., 2024; El Khatib et
al,, 2023; Nuseir et al,, 2019).

2.10. Green Al: Towards
Responsible Machine Learning

¢ Author(s): Verdecchia, R.; Procaccianti, G.; Lago,
P. (2023)

e Gaps in the Literature: The study investigates
the insistence of dropping Al computational
footprint by optimization model and its emphasis
on compute efficiency, but does not include the way
Green Al can improve community-facing systems
and the education edge in oil and gas operations
(AlQassem et al.,, 2022; Lee et al., 2024; Khadragy
etal, 2022).

By constructing an Al system that covers both low-
energy and educational aspects by offering local
information with a nominal environmental effect
that is tailored for oil and gas operations. This
happened by developing an engaged educational
system and tracking dashboards (Shwedeh et al.,
2024; Khan et al., 2024; El Khatib et al., 2023). This
research bring into line both Green Al with public

Environmentally
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workshops to certify the practical sustainability
with social effect.
Sources
» OECD - Digitalisation and Energy: The
OECD analysis explores the digital
technologies involving Al to transform the
energy sector.

» Energy Sector Management Assistance
Program (ESMAP) - Al and Energy
Analytics: offering technical insight and
cutting-edge studies on both Al and digital
analytics to enhance energy systems

Research Questions (RQs):

e Q1: How can artificial intelligence (AI)
technologies be applied to improve community
engagement in oil and gas operations?

e (Q2: What character can Al play in encouraging
environmental sustainability practices within
the oil and gas industries?

e (Q3: To what extent do Al-enabled community
platforms influence public trust and
participation in environmental decision-
making in oilfield regions?

e (Q4: What are the barriers to applying Al-
powered educational and outreach tools in oil
and gas communities?

Hypothesis

H1. The greater the integration of Al in
sustainability communication, the advanced the
level of community trust in oil and gas operations.

v DV
Integration of Al .
in sustainability community
communication trust

Figure 1
H2. The more regularly Al-driven environmental
monitoring data is shared with local communities,

the higher the level of community trust.

v

Al-driven
environmental
monitoring data

community
trust.
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Figure 2

3. THEORETICAL FRAMEWORK

According to Figure 1, it describes the dependent
and independent variables. Community trust is the
dependent variable that depends on the
integration of Al in sustainability communication
which is independent variable. In figure 2, Al-
driven environmental monitoring data is the
independent influence on community belief. Figure
3 and figure 4 the overall relationship of the study
variables.

Integration of Al in

sustainability
trust
Al-driven
environmental
monitoring data
Figure 3
Mapping Survey Questions
Q1: How can
artificial

H1. The greater
the integration of
Al in sustainability

intelligence (Al)
technologies be

communication, the

advanced the level Q3: To what extent

do Al-enabled
community
platforms influence
public trust and

Q2: What character

can Al play in
H2. The more encouraging
regularly Al-driven environmental
environmental -

monitoring data is
shared with local
communities, the
higher the level of
community trust.

Q3: To what extent
do Al-enabled
community
platforms influence
public trust and

Figure 4
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4. METHODOLOGY DESIGN

4.1. Research Design

In this research a mixed-methods approach was
adopted by combining both quantitative and
qualitative methods to develop a complete
understanding of Harnessing Al for Community
Engagement and Environmental Sustainability in
0il and Gas Operations. As presented in the topic
that it's a complex topic that needs a
comprehensive  approach to analyse the
interconnecting technology, environmental
sustainability and community engagement.
Therefore, this is achieved by involving both
measurable results and in-depth insights.

The quantitative approach was targeted to
numerically examine through a structured survey,
which analyses the effect of Al-powered
technologies on  community trust and
environmental results in oil and gas operations.
The survey questionnaire was distributed to the
company workers and stakeholders and used to
collect measurable data. By concentrating on
testing hypotheses and designing questionnaires,
the numerical data collection was clear to analyse
from community members and companies.

The qualitative approach builds on the research by
studying the experience, perceptions, and related
elements through semi-structured interviews and
open-ended questions with stakeholders such as
community leaders and Al system makers. This
method offer an engagement platform to direct the
thoughts, experiences and suggestions for
understanding the ways that Al technologies
influence human behaviour and community
engagement.

Applying both approaches together, the research
tolerates for strengthening and validity outcomes,
where qualitative AND quantitative data are
gathered concurrently, examined separately, and
then compared or united during interpretation.
This methodological design ensures that both
quantitative and qualitative data and trends can be
combined to deliver a richer understanding of the
research problem. This construction design is
suitable for research, which empowers
triangulation of findings and supports holistic
findings and recommendations.

5. DATA COLLECTION AND ANALYSIS
The data collection for this research employed a
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mixed-methods approach to collect both
quantitative and qualitative data. In quantitative
data, the analysis from a survey distributed to the
community in oil and gas operations. This study
was expressive statistics to identify patterns,
trends, and relationships (Maydybura et al., 2024;
AlQassem & A. H., 2024; Khan et al.,, 2024). The
target population in this research involve two main
categories, which are the community in oil and gas
facilities and business specialists engaged in
executing Al for sustainability and community
engagement (Alshurideh et al., 2024; Alblooshi et
al, 2025; AlQassem et al, 2025). The tools and
applications that used for this data analysis include
statistical software like Microsoft Excel or SPSS to
calculate measures such as means, frequencies, and
standard deviations (Kharbat et al., 2017; Anifa et
al, 2024; Salloum et al, 2024), which review
demographic data and general answers about Al
practice, community trust, and apparent
environmental impact (Anifa et al, 2022; Al-
Kassem & A. H, 2021; Kurdi et al.,, 2025). Also,
these tools offer an obvious representation of
contribution preference and rate. Furthermore, the
method of stratified random sampling was applied
for the quantitative factor to calculate variables
such as age, gender, education level, and closeness
to the operation sites (Joghee et al., 2018; Alzoubi
et al,, 2025; Som et al., 2023). The study includes
about 100 to 150 selected participants to complete
the designed questionnaires. These questions were
constructed to evaluate their awareness of Al
applications and tools and the level of trust in Al in
the oil and gas operations industries. Moreover,
inferential statistical tests such as correlation and
linear regression were functional to study
relationships between key variables and quantity
(Yasir et al., 2024; AlKatheeri et al., 2025; Rana et
al, 2025). For example, the study of correlation
analysis discovers whether there is a statistically
significant relationship between the frequency of
Al-driven community engagement and the level of
community trust.

For qualitative data, the analysis information
derive from semi-structured interviews and open-
ended survey answers to explore the experiences
with Al-driven tools and the influence on
community trust and environmental results. The
thematic analysis was applied (Tanveer et al,
2025; Kofinas et al., 2016; El Khatib et al,, 2024).
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The sampling was used to classify 10 to 15 key
informants, including an Al developer, an
environmental specialist, and a public. Sample
interview questions contain: “How has Al
enhanced your company’s environmental
performance?” and “What challenges have you
faced when using Al for community engagement?”
All discussions recorded and transcribed for future
investigation (Alshurideh et al., 2024; Alblooshi et
al, 2025; AlQassem et al., 2025). The recorded
interviews transcribed, coded, and classified to
categorise emerging patterns and themes. Themes
like "Al and transparency” “challenges in
community outreach,” addressed and compared
across stakeholders. This examination deliver
deeper insights into how Al technologies impact
engagement and sustainability efforts. A pilot study
conducted before a full data collection, scaling to
ensure the examination is reliable, valid and in-
depth analysis of the research outcome
(Alshurideh et al., 2025; Sihag et al., 2024; El Khatib
etal., 2022). This mixing of data allows for a richer
understanding and a more comprehensive,
thoughtful of the topic.

The combined study support decisions and results
about the efficiency of Al in enhancing both
community engagement and environmental
sustainability in oil and gas operations.

6. CONCLUSION

In conclusion, the research has investigated
harnessing Al for community engagement and
environmental sustainability in oil and gas
operations, with an emphasis on implementing this
study in UAE oil and gas industry particularly. This
research examines how Al can foster community
trust, enhance transparency, and minimize
environmental impacts through data-driven
decision-making and innovative communication
strategies. This concern continue to exist and affect
the long-term impact of environmental
sustainability and community engagement in oil
and gas operations. The research starts with a
contextualized abstract and introduction that
discusses the challenge of transparency of
environmental impact, and community
engagement. This challenge is considered a call for
global operations energy sector to not only focus
on economic performance but also emphasize
social responsibility and environmental impact.
The study then drives to a holistic literature review
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and offers a comprehensive impression of current
academic and industry perceptions of Al's role in
sustainability and community relationships. From
the literature review, the picture of the gaps has
been clearly identified, and recognize what to build
in research and where the value can be added. Also,
by providing rich research questions and
hypotheses, the research proposal is constructed
on a solid foundation to achieve reliable outcomes.
The literature review exposed that Al has
important  contributions to environmental
observation like emission tracking, but community
engagement remains underexplored. Studies
propose that digital tools such as virtual platforms,
and Al-driven analysis can improve
communication by linking and supporting
frameworks like the Sustainable Development
Goals (SDGs) which highlight the importance and
sustainability of oil and gas operations by
harnessing Al, which aggressively support if
applied effectively.

The methodology selected for the research, a
mixed-methods approach, was chosen to
accommodate both comprehensive measurement
and deep understanding. The quantitative
approach apprehend patterns and measurable
belongings, such as the relationship between Al use
and community. Qualitative approaches like
conducting interviews offer insights, experiences,
and opportunities from oil and gas operations
experts and the community. This mixture confirms
that the study not only recognizes trends and
relationships but also comprehends the framework
behind them and offers value tailoring to the UAE
context.

There are several findings built on the analysis of
the literature review and methodology. One of the
findings that the research is probable to find is that
Al-grounded environmental monitoring systems
contribute to reduced impact rates and increased
community trust, with the condition of availability
of real-time data. Also, the communities that are
exposed to Al communication tools have an
advanced level of contribution to decision-making.
Finally, this proposal successfully presented and
explored how Al can be purposefully harnessed to
achieve the goals of environmental sustainability
and community engagement in oil and gas
operations. This research anticipates making a
value to UAE governance strategic planning and
specifically offers a significant contribution .
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