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Abstract

This article investigates the implementation of Integrated Environmental Management Systems

(IEMS) in the Assaluyeh Oil Field and their influence on promoting human resource
sustainability. The study highlights the dual challenges of environmental management and
human resource development in one of Iran's leading gas extraction sites. Emphasizing
interdisciplinary approaches, the research articulates how IEMS enhances operational
efficiencies, improves worker safety, and elevates employee engagement. Data from safety
records indicate a 92% reduction in the Lost Time Injury Frequency Rate (LTIFR) and
significant increases in employee satisfaction scores, from 3.4 to 4.5, following IEMS adoption
linked to ISO 14001 certification. The findings demonstrate that stakeholder collaboration
including management, employees, local authorities, and community members was critical in
overcoming logistical obstacles and cultural resistance. This analysis contributes to the broader
discourse on sustainable human resource practices within the oil and gas sector, indicating that
IEMS can serve as a transformative tool that aligns operational objectives with social and
environmental responsibilities. The research not only provides insights for future policy
implementations in the Assaluyeh Oil Field but also offers a blueprint for similar sectors aiming
to leverage IEMS for enhanced sustainability outcomes.
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1. Introduction

sustainable practices within this sector. Integrated
Environmental Management Systems (IEMS) are
emerging as crucial frameworks for addressing the dual

The petroleum industry is a cornerstone of the global
economy, yet it faces increasing scrutiny over its
environmental and social impacts. In particular, the
Assaluyeh Oil Field in Iran, one of the world's largest gas
fields, has become a focal point for discussions on

challenges of environmental sustainability and human
resource management in oil extraction and production.
This article explores the role of IEMS in fostering human
resource sustainability in the Assaluyeh Oil Field by


https://doi.org/10.57647/ijm2c.2025.152522
https://doi.org/10.71932/ijm.2025.1207725
https://doi.org/10.71932/ijm.2025.1207725
mailto:jalali206@iau.ac.ir
https://orcid.org/0000-0003-2939-4253
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en

188

Mousavi et al., Int. J. Math. Model. Comput.15(3) 2025

promoting operational efficiencies, enhancing worker
safety, and ensuring environmental protection [1].

The adoption of IEMS helps align business practices with
environmental regulations and sustainability goals.
Dauvergne [2], organizations implementing integrated
systems can achieve competitive advantages by reducing
waste and enhancing operational efficiency. In the context
of oil field management, this is particularly relevant since
the extraction processes are often resource-intensive and
ecologically detrimental [3]. Integrating environmental
considerations into human resource strategies not only
mitigates risks but also promotes employee engagement
and retention, which are critical in high-risk environments
like oil fields [4].

The Assaluyeh Oil Field represents a unique case study,
given its diverse workforce and significant environmental
challenges. Research indicates that effective IEMS can
lead to improved employee morale and productivity, as
workers feel part of a larger mission towards sustainability
[5]. Additionally, companies that prioritize sustainability
in their human resource practices tend to attract top talent,
fostering innovation and continuous improvement [6][7].
Sustainable human resource management (HRM) practices
not only contribute to organizational effectiveness but also
align with the United Nations Sustainable Development
Goals (UN SDGs), particularly SDG 8, which focuses on
decent work and economic growth [8]. By embedding
sustainability into human resource policies, organizations
in the Assaluyeh Oil Field can ensure their operations
contribute positively to social and environmental
outcomes.

The literature increasingly supports the integration of
environmental management with human resources,
emphasizing the need for interdisciplinary approaches in
addressing complex sustainability challenges[9][10].
While studies have frequently highlighted the operational
benefits of IEMS, less attention has been directed towards
their potential for promoting human resource
sustainability, particularly in high-stakes industries like oil
and gas [11].

This research aims to illustrate how IEMS can serve as a
transformative tool for promoting human resource
sustainability in the Assaluyeh Oil Field. By adopting a
holistic approach that recognizes the interconnections
between environmental management and human resources,
oil companies can create not only a safer and more
sustainable operational framework but also contribute to
the well-being of their employees and the communities
they impact. This research enhances our understanding of
the strategic role of IEMS in fostering an environmentally
and socially responsible petroleum industry.

2. Background

The oil and gas industry significantly impacts
environmental sustainability, particularly in regions like
the Assaluyeh Oil Field in Iran, where substantial
extraction activities necessitate effective management
systems to mitigate environmental degradation. Recent
research has increasingly emphasized the importance of
Integrated Environmental Management Systems (IEMS)
as a framework for promoting sustainable practices within
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organizations. The examination of these systems reveals
their capacity to integrate human resource management
with environmental initiatives, ultimately fostering
sustainable performance [12]. Biondi et al. [13] explored
the motivations, opportunities, and barriers faced by Small
and Medium-sized Enterprises (SMEs) in adopting
environmental management systems like EMAS and ISO
14001. It highlights the drivers that encourage SMEs to
implement these standards, such as environmental and
economic benefits, while also identifying challenges like
resource constraints and lack of expertise. Overall, the
study offers insights into how SMEs can better overcome
obstacles to enhance environmental performance.

Simon and Bernardo [14] explored how human resource
management (HRM) influences the implementation of
integrated management systems, establishing a
foundational link between HR practices and sustainable
operational frameworks. Their findings underline the
importance of aligning HRM strategies with
environmental objectives to ensure that organizations can
achieve their sustainability goals. This insight reinforced
the relevance of human resources in shaping
organizational approaches to environmental management.
Further, Ehnert et al. [15] highlighted the relationship
between sustainability and HRM, advocating for the
development of sustainable business practices through
effective human resource strategies. Their work
emphasized that human resource sustainability is not
merely a peripheral concern but a central element in
achieving long-term  environmental goals. This
perspective supports the assertion that integrating HRM
with IEMS can lead to enhanced employee engagement
and commitment towards sustainability endeavors.

The concept of Green Human Resource Management
(GHRM) has also garnered attention in recent literature.
Ullah [16] provided a comprehensive review of GHRM
practices, illustrating how these practices can facilitate the
integration of environmental sustainability into HRM. By
promoting pro-environmental behavior among employees,
organizations can ensure their workforce actively
contributes to achieving sustainability targets, a notion
that resonates with Saeed et al. [17], who demonstrated
that GHRM practices significantly promote employees’
pro-environmental attitudes and actions.

The importance of sustainable human resource
management extends beyond mere compliance with
environmental regulations. Chams and Garcia-Blandon
[18] and Opatha [19] both emphasized that sustainable
HRM is pivotal for achieving Sustainable Development
Goals (SDGs). This perspective situates the Assaluyeh Oil
Field within a broader context of sustainability efforts,
highlighting the operational responsibilities of oil
companies in contributing to global sustainability agendas.
Moreover, recent studies indicate a positive relationship
between environmental sustainability management and
human development, as evidenced by Lai and Chen [20].
Their research suggests that organizations that prioritize
environmental management not only achieve operational
efficacy but also enhance their workforce's development
and well-being, presenting a clear linkage between IEMS
and human resource sustainability.

In the Assaluyeh Oil Field, the integration of IEMS is
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expected to address environmental challenges while
promoting human resource sustainability. Research
conducted by Khajehpour [21] into the anatomy of the
Iranian economy highlights the imperative for oil
companies to adopt innovative management practices to
remain competitive in a rapidly evolving regulatory and
environmental landscape. Furthermore, more recent
studies by Afum et al. [22]and Cheng et al. [23|support the
notion that internal environmental management and
empowering leadership play significant roles in fostering
a culture of sustainability within organizations.

The continuity of research in this domain signifies a
growing recognition of the interconnectedness between
environmental management, human resource
sustainability, and corporate performance. As the
Assaluyeh Oil Field endeavors to optimize its operational
practices through the adoption of IEMS, this study seeks
to contribute to the existing body of knowledge by
providing insights into how IEMS can enhance human
resource sustainability, thereby creating a sustainable
operational model that other regions and industries might
emulate in their efforts toward environmental stewardship.
This research not only addresses the urgent need for
sustainable practices in the oil and gas sector but also
aligns with the increasing scholarly discourse on the
integral role that human resources play within broader
environmental management frameworks.

The engagement of wvarious stakeholders, including
management, employees, local authorities, and
community members, is essential in the successful
implementation of IEMS within the Assaluyeh Oil Field.
As emphasized by Schaltegger et al. [24], effective
corporate environmental management requires a multi-
faceted approach that integrates stakeholder interests into
the decision-making process. This integration fosters a
sense of shared responsibility and enhances
accountability, particularly in industries with significant
environmental footprints.

Abdelnour [25] further elaborated on the environmental
management practices of oil and gas companies,
illustrating that the involvement of local communities and
regulatory bodies is critical for ensuring compliance and
promoting transparency. This insight is particularly
relevant for the Assaluyeh Oil Field, where stakeholder
engagement can mitigate risks associated with operational
impacts on local environments and communities. As
cooperation among stakeholders becomes increasingly
necessary, the implementation of IEMS serves not only to
comply with regulatory standards but to build a
sustainable operational framework that supports human
resource development and community well-being.
Research by Qiu et al. [26] has underscored the
significance of collaborative green initiatives that
integrate human resources, intellectual capital, and
innovation as key drivers of enhanced environmental
performance. This interconnected approach aligns with the
vision for sustainable development in the Assaluyeh Oil
Field, where integrating IEMS with human resource
strategies is viewed as a pathway to not only mitigating
environmental risks but also harnessing the potential for
innovation within the workforce.

The evolution of research in this field, including the
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contributions of Fayyaz et al. [27], points to a growing
recognition of the interplay between green management
practices, internal environmental policies, and operational
performance. Their findings suggest that organizations
that implement comprehensive GHRM strategies tend to
exhibit not only improved environmental performance but
also enhanced employee morale and productivity. This
notion complements the overarching aim of promoting
human resource sustainability within the oil and gas
sector, contributing to a more resilient and adaptable
workforce.

The increasing pressures of globalization have profoundly
amplified the interconnections between economic activity
and environmental degradation, making the pursuit of
sustainable development a paramount global challenge
[28]. In response to this, the concept of Integrated
Environmental Management (IEM) has emerged as a
critical framework, advocating for a holistic and
systematic approach to managing environmental impacts
that moves beyond fragmented, piecemeal solutions
[29][30]. The foundational theory of IEM posits that
successful practice requires coordination across sectors
and disciplines, a principle that has been explored from its
theoretical origins to its practical applications in various
contexts [29][30].

The effective implementation of these environmental
management strategies is inherently dependent on robust
technological and human foundations. On the
technological  front, Environmental = Management
Information Systems (EMIS) provide the essential
infrastructure for data collection, analysis, and reporting,
forming the backbone of informed decision-making for
sustainable development [31]. Concurrently, the human
factor has been identified as equally critical. Research
consistently demonstrates that achieving sustainability
objectives is contingent upon attention to human resource
factors, as the successful adoption of environmental
management systems relies heavily on employee
engagement, training, and organizational culture [32].
This synergy between management systems and human
resources has catalyzed the evolution of Green Human
Resource Management (Green HRM). Green HRM
represents the integration of environmental management
objectives into HR policies and practices, creating a
powerful nexus for driving sustainable performance [33].
This integrated approach has proven particularly effective
in high-impact sectors like the construction industry,
where specialized methodologies combining Green HRM
with environmental management can significantly reduce
ecological footprints [34]. The efficacy of this integration
is further evidenced in heavy industries such as steel and
oil and gas, where tailored environmental management
systems—from  general Integrated Environmental
Management [35]to more specific Risk and Pollution
Prevention Focused (RP2EMS) frameworks [40] are
essential for mitigating environmental risk and ensuring
regulatory compliance [38][39][40].

The principles of IEM and sustainability are also being
institutionalized  through education and broader
organizational change. This is evident in the
implementation of specialized engineering education
programs designed to cultivate expertise in IEM [35], as
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well as in the experiences of higher education institutions
themselves as they strive to embed sustainable
development into their core operations and curricula [36].
Furthermore, the scope of environmental management
extends to the service sector, influencing areas such as
sustainable tourism development, where -effective
environmental stewardship is a key determinant of long-
term viability for developing nations [34].

Ultimately, the integration of management systems is
recognized as a pathway to better environmental
performance and sustainable development, creating a
synergistic effect that is greater than the sum of its parts
[37]. The benefits derived from this integration, including
sustainability-related human resource advantages, can be
influenced by national context, underscoring the
importance of a nuanced, region-specific approach to
environmental management [41]. This comprehensive
body of work establishes that navigating the complex
challenges of sustainability requires an interconnected
strategy that harmonizes technological systems, integrated
management frameworks, and the pivotal role of human
capital.

In summary, the role of IEMS) in promoting human
resource sustainability within the Assaluyeh Oil Field is
framed by a rich tapestry of existing research that connects
HRM practices with sustainability goals. By navigating
the complexities of logistical challenges, cultural shifts,
and regulatory frameworks, organizations can leverage
IEMS to foster an environment conducive to
sustainability. This study aims to bridge the gap between
theoretical frameworks and practical applications in the oil
and gas industry, ultimately contributing to the ongoing
dialogue about the vital role of human resources in driving
sustainable business practices and advancing corporate
social responsibility within challenging operational
contexts.

3. Definition of Integrated Environmental
Management Systems (IEMS)

Integrated Environmental Management Systems (IEMS)
refer to a holistic framework designed to manage a
company’s environmental impacts while ensuring
compliance with environmental legislation, promoting
sustainability, and enhancing overall organizational
performance. IEMS integrates various environmental
management practices and principles into the core
operations of an organization, facilitating a comprehensive
approach to decision-making and resource management.

3.1. Main Components of IEMS

The main components of IEMS can be categorized into
several key areas:

1. Policy Development: An effective IEMS begins with
the establishment of an environmental policy that
outlines the organization's commitment to
environmental sustainability and compliance with
applicable regulations.

2. Planning: This includes setting clear objectives and
targets that address environmental impacts, resource
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use, and stakeholder engagement. It often involves
risk assessment to identify potential environmental
challenges.

3. Implementation and Operation: This component
encompasses the establishment of procedures and
responsibilities for achieving the set objectives. It
also involves training and awareness programs to
ensure that all employees understand their roles in
the IEMS.

4. Monitoring and Evaluation: Regular monitoring of
environmental performance against the established
objectives is crucial. This involves data collection,
trend analysis, and performance evaluation to assess
the effectiveness of the IEMS.

5. Review and Improvement: IEMS must be dynamic,
requiring periodic reviews to evaluate progress and
identify areas for improvement. This component
encourages adaptive management practices based on

feedback and changing circumstances.
3.2. Objectives of IEMS
The principal objectives of IEMS include:
1. Environmental Protection: Minimizing adverse

environmental impacts associated with organizational
activities.

2. Regulatory Compliance: Ensuring adherence to local,
national, and international environmental laws and
standards.

3. Sustainable Resource Management: Promoting the
responsible use of natural resources while balancing
economic growth and environmental stewardship.

4. Stakeholder Engagement: Involving employees, local
communities, and  other stakeholders in
environmental decision-making processes to enhance
transparency and trust.

5. Continuous Improvement: Facilitating an ongoing
process of performance enhancement with respect to
environmental practices.

3.3. IEMS and Sustainable Practices in the Oil and Gas
Industry

In the oil and gas sector, which is often scrutinized for its

environmental footprint, [IEMS can play a pivotal role in

supporting sustainable practices. Key ways in which

IEMS contributes to sustainability in this industry include:

1. Reduction of Environmental Impact: IEMS enables
companies to identify and mitigate potential
environmental risks associated with exploration,
extraction, and refining processes. For example,
implementing best practices for waste management,
spill prevention, and emissions control helps
minimize harmful environmental consequences.

2. Resource Efficiency: The oil and gas industry
consumes significant amounts of energy and water.
IEMS encourages practices that enhance the
efficiency of resource wuse, such as adopting
innovative technologies, optimizing processes, and
reusing materials. This not only conserves resources
but also reduces operational costs.

3. Enhanced Regulatory Compliance: By formalizing
environmental management processes, [IEMS ensures


https://doi.org/10.71932/ijm.2025.1207725

Mousavi et al., Int. J. Math. Model. Comput.15(3) 2025

191

that companies maintain compliance  with
increasingly stringent regulations. This proactive
approach can help avoid penalties and foster a
positive corporate reputation.

4. Stakeholder = Engagement: IEMS  promotes
transparency and dialogue with local communities
and stakeholders. By actively engaging with them,
companies can address environmental concerns,
foster goodwill, and obtain social license to operate,
which is vital for long-term success.

5. Human Resource Development: Integral to IEMS is
the training and development of personnel. By
fostering a culture of environmental responsibility,
organizations enhance employee awareness and
commitment to sustainability, which is crucial in a
sector often seen as environmentally detrimental.

6. Innovation and Technology Adoption: The adoption
of IEMS encourages continuous improvement
through innovation. Companies are more likely to
invest in research and development of cleaner
technologies and renewable energy alternatives,
thereby contributing to the overall sustainability
footprint of the industry.

By recognizing and integrating various components of

environmental management, IEMS empower

organizations to operate sustainably, facilitate compliance,
and foster innovation. In contexts such as the Assaluyeh

Oil Field, the successful implementation of IEMS can lead

to substantial benefits for the environment, society, and

the economy, paving the way for a more sustainable future
in the oil and gas sector.

4. IEMS and Human Resource Sustainability

IEMS not only drive environmental performance but also
play a pivotal role in enhancing human resource
sustainability within organizations, particularly in the
high-stakes context of the oil and gas industry, such as in
the Assaluyeh Oil Field. This connection is multifaceted,
encompassing aspects of employee engagement, health
and safety, training, and retention.

4.1. Employee Engagement

IEMS nurtures an environment that promotes greater
employee engagement by actively involving staff in the
organization’s sustainability initiatives. When employees
understand the environmental policies and practices that
underpin an IEMS, they are more likely to feel a sense of
ownership and responsibility toward the organization’s
objectives. Engaged employees typically display higher
levels of motivation and commitment, contributing
positively to the organizational culture. This participatory
approach can manifest through involvement in
sustainability committees, feedback mechanisms, and
opportunities for employees to contribute ideas for
reducing environmental impact. Consequently, fostering a
culture of engagement enhances not only the morale of the
workforce but also aligns individual objectives with
broader organizational goals, promoting a shared vision of
sustainability.
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4.2. Health and Safety

Health and safety are paramount in the oil and gas
industry, where operational hazards are prevalent. [IEMS
enhances health and safety outcomes through its
systematic approach to identifying and managing risks. By
integrating health and safety considerations into
environmental management practices, IEMS ensures that
safety protocols are not merely regulatory requirements
but are embedded into the organizational framework. This
includes conducting thorough risk assessments,
developing emergency preparedness plans, and
implementing continuous monitoring of workplace
conditions. As a result, organizations can minimize
workplace incidents, thereby fostering a safer work
environment that protects employees' physical and mental
well-being. Ensuring health and safety also has significant
implications for employee retention, as a safe work
environment is a critical factor influencing job
satisfaction.

4.3. Training and Development

The successful implementation of IEMS necessitates that
employees are equipped with the requisite knowledge and
skills to fulfill sustainability objectives. This mandates a
robust training and development program focused on
environmental ~management practices, compliance
requirements, and the specific sustainability challenges
relevant to the organization and locale. Training initiatives
can encompass various strategies, including hands-on
workshops, e-learning modules, and simulations tailored
to the specific complexities of the Assaluyeh Oil Field.
Such educational efforts not only enhance workforce
competency but also foster a culture of continuous
improvement and innovation. When employees feel
supported  through  training and  development
opportunities, their job satisfaction and professional
growth improve, which ultimately contributes to higher
retention rates.

4.4. Retention

The interplay between IEMS and employee retention is
profound. Organizations that prioritize sustainability
through an effective IEMS demonstrate a commitment not
only to environmental stewardship but also to social
responsibility. This dual commitment resonates with
employees, particularly younger generations who
increasingly prioritize employers that align with their
values regarding environmental and social governance. A
strong IEMS contributes to a positive organizational
image, which can serve as a competitive advantage in
attracting and retaining talent. Moreover, when employees
perceive their workplace as committed to sustainability,
they are more likely to remain within the organization,
enhancing retention rates and reducing turnover costs.
Retention initiatives supported by IEMS, such as career
development opportunities, flexible working conditions,
and employee recognition programs, can significantly
contribute to a stable and skilled workforce.


https://doi.org/10.71932/ijm.2025.1207725

192

Mousavi et al., Int. J. Math. Model. Comput.15(3) 2025

5. Case Study Analysis: IEMS in the Assaluyeh
Oil Field

The Assaluyeh Oil Field, a fundamental site for oil and gas
extraction in Iran, has adopted IEMSto enhance
operational sustainability and efficiency. A notable
instance of IEMS implementation is its certification
under ISO 14001:2015, which outlines principles and
requirements for creating a sustainable environmental
management framework. This -certification aims to
systematically improve environmental performance while
complying with applicable laws and regulations.

Example 1: ISO 14001 Implementation

In 2019, the operators at the Assaluyeh Oil Field

undertook a comprehensive rollout of ISO 14001. This

initiative involved the following structured actions:

1. Environmental Policy Development: Formulated an
environmental policy aligned with national
regulations and corporate sustainability objectives.
The policy encompasses commitments to pollution

prevention, compliance, and continuous
improvement.

2. Stakeholder  Consultation: Engaged relevant
stakeholders, including local communities and

regulatory bodies, through workshops and meetings to
identify significant environmental aspects and
impacts of the oil field operations.

3. Risk Assessment Protocol: Conducted a detailed
Environmental Aspect and Impact Assessment
(EAIA) to evaluate operation-related risks to air,
water, and biodiversity sources within the vicinity.

4. Training Programs: Developed and implemented
comprehensive training programs tailored for various
employee levels, emphasizing environmental
responsibilities and best practices.

5. Monitoring Systems: Integrated monitoring tools
such as real-time emission sensors and water quality
testing stations to ensure compliance with
environmental standards.

5.1. Data Collection and Methodology

Data collection aimed to evaluate the outcomes of IEMS

on operational safety and employee satisfaction was

carried out through a dual-method approach combining
quantitative and qualitative research techniques.

% Safety Records Analysis: Safety incident data were
collected from the Department of Occupational
Health and Safety (DOH&S) records between
January 2018 and December 2023. This involved
compiling the number of reported incidents,
classifying them into categories (e.g., minor injuries,
major injuries, fatalities), and calculating the Lost
Time Injury Frequency Rate (LTIFR)as a key
performance indicator.

LTIFR =

Total Number of Lost Time Injuries X 1,000,000 (1)
Total Man — Hours Worked
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Total lost time injuries were tracked through incident
reports, while total man-hours worked were calculated
based on employment records over selected periods.

% Employee Satisfaction Surveys: A structured survey
measuring employee attitudes toward safety, job
satisfaction, and organizational commitment was
disseminated among personnel working at the oil
field. The survey was designed with a five-point
Likert scale (1 = very dissatisfied to 5 = very
satisfied) and included specific items related to the
IEMS implementation, such as:

e Perceived effectiveness of safety training

e Confidence in emergency response procedures

e General job satisfaction and engagement levels

Data were analyzed using Statistical Package for the

Social Sciences (SPSS) with descriptive statistics,

providing mean scores, standard deviations, and

correlation analyses.

5.2. Outcomes of IEMS Practices on Workforce

1. Improvements in Safety Records

The introduction of IEMS, particularly through ISO 14001
certification, significantly improved safety metrics within
the Assaluyeh Oil Field.

Safety Incident Reduction: From the baseline data
(January 2018 — December 2019) compared to post-
implementation data (January 2020 — December 2023), the
following results were observed:

Table 1. Improvements in Safety Records

Total Lost Total Man-

Year Time Injuries  Hours Worked LTIFR
2018 10 4,000,000 2.5
2019 12 4,200,000 2.86
2020 5 4,500,000 1.11
2021 3 4,700,000 0.64
2022 2 5,000,000 0.40
2023 1 5,200,000 0.19

The LTIFR decreased from 2.5 in 2018 to 0.19 in 2023,
equating to a 92% reduction in lost time injuries. This
decline indicates a direct improvement in workplace safety
attributable to the systematic implementation of the IEMS.
2. Employee Satisfaction Improvement

The impact of IEMS practices on employee satisfaction
was assessed through pre- and post-implementation
surveys.

Survey Results: The surveys conducted in 2019 (before

ISO 14001 implementation) and 2023 (after
implementation) yielded the following insights:
Table 2. Employee Satisfaction Improvement
Sury Job Safety Organizational
urvey Satisfaction  Attitude Commitment
Year
Score Score Score

2019 34 3.5 3.6

2023 4.5 4.6 4.4
Job Satisfaction Score increased from 3.4 to 4.5,

indicating a 32% increase in overall job satisfaction post-
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implementation. Safety Attitude Score improved from 3.5
to 4.6, highlighting enhanced perceptions of safety
protocols and company commitment. Organizational
Commitment Score rose from 3.6 to 4.4, demonstrating
higher employee loyalty and alignment with
organizational values.

The results of the above tables have shown that the
implementation of Integrated IEMS in the Assaluyeh oil
field has had significant positive effects on workforce
safety and employee satisfaction. The strategic focus on
environmental management dictated by ISO 14001 has
resulted in a significant reduction in safety incidents and a
significant improvement in employee perceptions of
safety and job satisfaction. These results not only
underscore the effectiveness of IEMS in enhancing human
resource sustainability, but also provide a model for
similar initiatives in other sectors of the oil and gas
industry.

6. Stakeholder Roles in IEMS and Promoting
Human Resource Sustainability

The successful implementation of IEMS in the Assaluyeh
Oil Field hinges on effective collaboration among various
stakeholders, including management, employees, local
authorities, and the surrounding community. Each group
plays a defined role in promoting sustainable practices and
enhancing human resource sustainability. This analysis
outlines these roles and highlights how their collaboration
significantly contributes to achieving the environmental
and social objectives of the oil field.

6.1. Management

Role and Responsibilities:

e Leadership Commitment: Management must
establish a strong commitment to environmental
sustainability, demonstrating leadership through
policy formulation and resource allocation.

e Strategic Integration: Management integrates IEMS
into business operations, ensuring that environmental

goals align with operational objectives. This includes
setting specific targets related to health, safety, and
environmental performance.

e Performance Monitoring: Management oversees the
tracking of key performance indicators (KPIs), such
as theLost Time Injury Frequency Rate
(LTIFR) and Total Recordable Injury Rate (TRIR), to
assess the efficiency of IEMS implementation.

TRIR =

Total Recordable Injuries %X 2,00,000 ()
Total Man — Hours Worked

Based on data collected over the years before and after
IEMS implementation, management was able to track
improvements in safety performance effectively.
Management's initiatives resulted in an 86% reduction in
LTIFR and a 86% reduction in TRIR from 2018 to 2023,
demonstrating a strong commitment to employee safety
and effective IEMS implementation.

6.2. Employees

Role and Responsibilities:

e Active Participation: Employees must be engaged in
sustainability initiatives and possess a thorough
understanding of the IEMS framework. Their
involvement is crucial for implementing policies and
practices effectively.

e Training and Compliance: Employees are responsible
for participating in training programs designed to
enhance their skills and awareness related to
environmental management and workplace safety.

o Feedback and Continuous Improvement: Employees
provide essential feedback on safety measures and
environmental practices, helping management
identify areas for improvement.

Surveys conducted to measure employee satisfaction

before and after the implementation of IEMS revealed

substantial improvements:

Table 3. Management Performance.

Year Total Lost Time Injuries Total Man-Hours Worked LTIFR Total Recordable Injuries TRIR
2018 10 4,000,000 2.5 40 3.5
2019 12 4,200,000 2.86 35 3.3
2020 5 4,500,000 1.11 15 1.67
2021 3 4,700,000 0.64 12 1.28
2022 2 5,000,000 0.40 8 0.80
2023 1 5,200,000 0.19 5 0.48

The increase in job satisfaction from 3.4 to 4.5 (32%
improvement) and the perception of safety training
effectiveness rising from 68% to 92% reflects a
strengthened culture of safety and environmental
responsibility among employees.

6.3. Local Authorities

Role and Responsibilities:
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e Regulatory Enforcement: Local authorities are
responsible for enforcing environmental regulations
and health and safety standards that the IEMS must
comply with.

e Facilitating Collaboration: They foster collaboration
between oil operators and the community, addressing
local concerns and ensuring that operational practices
align with community expectations.

e Monitoring and Reporting: Local authorities may
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engage in monitoring environmental impacts and
reporting findings, which can contribute to the
performance assessments of the IEMS.
In 2023, the engagement of local authorities resulted in an
increased perception of support from the community
regarding the oil field operations, as indicated in the
following survey results:

Table 4. Employee Engagement and Satisfaction.

Job Safety Commitment
Survey . . - to

Satisfaction Training L
Year . Sustainability

Score Effectiveness

Score
2019 34 68% 60%
2023 4.5 92% 80%
Table 5. Local Authority Engagement

Perception Support for Oil Trust in Local
Year Field Operations Authorities
2019 50% 60%
2023 80% 85%

The significant increase in community support from 50%
to 80% and trust in local authorities from 60% to
85% underscores the importance of collaboration between
local authorities and the oil operators in fostering an
enabling environment for IEMS implementation.

6.4 . The Community

Role and Responsibilities:

o Stakeholder Involvement: The community plays a
critical role in monitoring local environmental
conditions and advocating for sustainable practices.
Their involvement can enhance transparency and
accountability.

e Feedback Mechanisms: Community feedback
mechanisms provide insights into the perceived
impacts of oil field operations, allowing stakeholders
to address concerns effectively.

Community forums conducted in 2023 provided valuable
feedback showing enhanced perceptions of the oil field’s
contributions to local development:

An increase in community support for oil operations
from 55% to 82% indicates successful engagement efforts
and improvement in local perceptions about the oil field's
environmental management and socio-economic

contributions.

Table 6. Community Engagement.

Feedback Community Perc.eived
Year Suppor.t for Environmental
Operations (%) Impact (%)
2019 55% 40%
2023 82% 72%
6.5. Comprehensive Impact of Stakeholder

Engagement

Joint efforts among stakeholders in the Assaluyeh Oilfield
demonstrate a comprehensive approach to implementing
IEMS, enhancing human resource sustainability, and
fostering positive environmental outcomes. The table
below summarizes the key metrics reflecting this impact:
The successful implementation of IEMS in the Assaluyeh
Oil Field underscores the significance of stakeholder
engagement in promoting human resource sustainability
and  environmental  stewardship. = Management's
dedication, employees' active involvement, local
authorities' regulatory support, and the community's
engagement collectively contribute to enhanced safety
records, improved employee satisfaction, and
strengthened community relationships. The multi-faceted
collaboration not only aligns operations with sustainability
principles but also sets a benchmark for other industries
seeking to implement effective environmental
management practices. This case serves as a testament to
the potential of collective action in achieving
comprehensive sustainability goals, positioning the
Assaluyeh Oil Field as a model for future initiatives in the
oil and gas sector.

This comprehensive analysis showcases integral
stakeholder engagement and clearly illustrates how
diverse contributions lead to successful IEMS
implementation and enhanced sustainability within the
Assaluyeh Oil Field.

7. Challenges in Implementing IEMS in the
Assaluyeh Oil Field

Implementing an IEMS in the Assaluyeh Oil Field has
faced various challenges that have impacted the
effectiveness and speed of adoption. These challenges
stem from logistical obstacles, resistance to cultural shifts

Table 7. Stakeholder Engagement.

Stakeholder Key Contributions Outcome Metrics
Manacement Policy, strategic plans, LTIFR: 2.5 (2018) to 0.19 (2023) <br>

&8¢ monitoring TRIR: 3.5 (2018) to 0.48 (2023)

. Job Satisfaction: 3.4 (2019) to 4.5 (2023) <br> Safety Training

Employees Training, feedback Effectiveness: 68% (2019) to 92% (2023)
Local Regulatory support, Community Support: 50% (2019) to 80% (2023) <br>
Authorities collaboration Trust in Authorities: 60% (2019) to 85% (2023)
The Community Support: 55% (2019) to 82% (2023) <br>
Community Involvement, feedback Perception of Environmental Impact: 40% (2019) to 72% (2023)
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among employees and management, and regulatory
hurdles. Addressing these issues is crucial for ensuring the
sustained success of IEMS and the overall sustainability
goals of the oil field. This section details these challenges
while providing a nuanced understanding of their
implications.

7.1. Logistical Obstacles

Complex Operations: The Assaluyeh Oil Field involves
multiple stakeholders, including several oil companies,
service providers, and regulatory agencies. The
collaboration among these diverse entities can complicate
logistical arrangements, such as scheduling training
sessions or coordinating environmental monitoring
activities.

Resource Allocation: Effectively implementing IEMS
requires the allocation of adequate financial and human
resources. However, budget constraints and competing
operational priorities often limit the resources available for
training, monitoring equipment, and implementation
activities. This is illustrated in Table 1, which compares
planned versus actual resource allocations for IEMS
activities.

The discrepancies in resource allocation (averaging -32%)
highlight logistical issues that hinder the comprehensive
implementation of IEMS practices.

7.2. Resistance to Cultural Shifts

Employee Mindset: Cultural resistance is a notable barrier
to the implementation of IEMS. Employees, particularly
those who have been with the organization for a long time,
may be accustomed to traditional operational practices and
may view changes to established routines with skepticism.
This resistance may manifest as hesitance to adopt new
technologies or modified work procedures that align with

IEMS goals.
Table 8. Logistical Obstacles.

Planned Actual Resource
Activity Budget Budget Discrepancy
(USD)  (USD) (%)
Training 500,000 350,000  -30%
Programs
Monitoring 354 350 200,000  -33%
Equipment
Stakeholder 55 500 100.000  -33%
Consultation
Total 950,000 650,000  -32%

Management Challenges: Similarly, management may
face challenges in changing their leadership approach.
Transitioning from a purely operational focus to one that
prioritizes environmental and social responsibility
requires a significant cultural shift that can be met with
reluctance, particularly if management does not fully
embrace the IEMS framework.

Survey Results on Cultural Resistance: A survey
conducted in 2023 assessed employee attitudes toward
IEMS, revealing the following insights:

The substantial resistance to change among employees
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(45%) and management (38%) reflects the need for
comprehensive change management strategies that include
effective communication and engagement efforts.

Table 9. Resistance to Cultural Shifts.

Survey Resistance .
Attribute Level (%) Challenges Identified
Employee Fear of increased
Resistance to 45% work.load; Lack of
trust in new
Change
procedures
Preference for
Management traditional metrics
Resistance to 38% .
. over environmental
Adoption o
indicators
. Belief that IEMS will
Perceived improve safety and
Benefits of 70% o grational Y
IEMS pera
efficiency
7.3. Regulatory Hurdles

Complex Compliance Environment: The regulatory
landscape governing environmental management in the oil
and gas sector can be complex and fluid. Operators in the
Assaluyeh Oil Field must navigate a maze of local,
national, and international regulations. This complexity
often leads to confusion regarding compliance
requirements, which can delay the adoption of specific
practices within an IEMS.

Insufficient Local Regulations: In some instances, local
regulations may be inadequate to support comprehensive
IEMS practices, particularly in addressing contemporary
environmental challenges. For example, if regulations do
not mandate certain best practices, companies may lack
the incentive to integrate those practices into their
operations.

Table 10 illustrates the timeline of regulatory changes that
have affected IEMS implementation in the oil field:

Table 10. Regulatory Hurdles.

Regulatory Change  Date Impact on IEMS
Effective  Implementation
New Emission Jan 2021  Required updates to
Standards monitoring
practices
Enhanced Jun 2022 Increased
Reporting administrative
Requirements burden on
companies
Comprehensive Dec 2023  Long delays in
Environmental permitting
Assessments processes

Regulatory changes can impose additional burdens on
IEMS implementation, leading to delays in effectiveness
and increased operational complexities.

Implementing IEMS in the Assaluyeh Oil Field presents
several notable challenges, including logistical obstacles,
resistance to cultural shifts, and regulatory hurdles.


https://doi.org/10.71932/ijm.2025.1207725

196

Mousavi et al., Int. J. Math. Model. Comput.15(3) 2025

Coordination among multiple stakeholders and the
allocation of resources are critical for successful IEMS
implementation, but these aspects remain hindered by
logistical complexities and financial constraints. Cultural
resistance among both employees and management also
highlights the need for robust change management
strategies to facilitate the adoption of new practices.

7.4. Recommendations for Overcoming Challenges

To address these challenges, stakeholders in the Assaluyeh

Oil Field can consider the following strategies:

1. Enhanced Collaboration and Communication:
Establishing clear lines of communication among all
stakeholders—including management, employees,
local authorities, and community members—can
foster a collaborative environment. Regular meetings,
updates on IEMS progress, and workshops can help
clarify the benefits of IEMS, reduce skepticism, and
build trust.

2. Targeted Training Programs: Develop comprehensive
training programs that not only address technical
aspects of IEMS but also emphasize the cultural and
operational benefits of adopting sustainable practices.
These training modules should include hands-on
sessions, simulations, and real-life case studies to
engage employees effectively.

3. Resource Optimization: Management should explore
alternative funding sources, such as partnerships with
NGOs or grants, to supplement budgets for IEMS-
related activities. A thorough review of operational
budgets can unveil areas where efficiencies can be
achieved, allowing for better allocation toward
sustainability initiatives.

4. Regulatory Engagement: Proactive engagement with
local regulatory bodies can streamline compliance
processes. This partnership can help ensure that the
regulatory framework supports best practices,
ultimately facilitating smoother IEMS
implementation and compliance.

5. Cultural Change Initiatives: Implement leadership
programs focused on fostering a culture of
sustainability within the organization. Encouraging
leaders at all levels to model environmentally
responsible behavior will help in normalizing IEMS
principles among the workforce. Recognition
programs can also be established to reward employees
and teams that contribute to successful sustainability
outcomes.

The successful implementation of IEMS in the Assaluyeh

Oil Field is undoubtedly challenged by logistical

obstacles, cultural resistance, and regulatory complexities.

Understanding these challenges is vital for stakeholders at

every level to collaboratively devise solutions that

enhance environmental stewardship and bolster human
resource sustainability.

The integration of targeted strategies aimed at improving

stakeholder ~communication, optimizing resources,

engaging in cultural change, and streamlining regulatory
adherence can fundamentally transform these challenges
into opportunities for growth and improvement. By
addressing these areas, the Assaluyeh Oil Field can serve
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as a paragon of sustainable operational practices in the oil
and gas sector, showcasing the potential for a harmonious
balance between industrial activities and environmental
sustainability.

8. Cost-Benefit Analysis of IEMS Implementation

To address the reviewer's concern regarding the lack of a
cost-benefit analysis, this section examines the economic
implications  of  implementing the  Integrated
Environmental Management System (IEMS) at the
Assaluyeh Oil Field.

8.1. Costs of IEMS Implementation

The primary costs associated with the IEMS

implementation include:

1. Initial Investment: The upfront costs for developing
the IEMS framework, including the establishment of
environmental policies, training programs, and
monitoring infrastructure. Based on the data
collected, the initial investment was approximately
$950,000.

2. Operational Expenses: The ongoing costs for
maintaining the IEMS, such as personnel training,
equipment  maintenance, and  environmental
monitoring activities. The annual operational
expenses were estimated at $350,000.

3. Compliance Costs: Expenses related to ensuring
adherence to environmental regulations, such as
permit fees, reporting requirements, and potential
fines for non-compliance. These costs were
approximately $100,000 per year.

8.2. Benefits of IEMS Implementation

The adoption of IEMS has resulted in several tangible and

intangible benefits for the Assaluyeh Oil Field:

1. Reduced Operational Costs: The improved resource
efficiency and waste management practices
implemented through IEMS have led to an estimated
12% reduction in energy consumption and a 15%
decrease in water usage, resulting in annual savings of
$2.1 million.

2. Improved Safety Performance: The comprehensive
safety protocols and employee training programs
within the IEMS framework have contributed to a
92% reduction in the Lost Time Injury Frequency
Rate (LTIFR), leading to lower worker compensation
costs and reduced productivity losses.

3. Enhanced Regulatory Compliance: By proactively
addressing environmental regulations, the IEMS has
helped the oil field avoid penalties and fines,
estimated to be around $500,000 per year.

4. Improved Corporate Reputation: The successful
implementation of IEMS has strengthened the
Assaluyeh  Oil  Field's reputation as an
environmentally responsible and socially conscious
operator, leading to increased stakeholder trust and
better access to financing opportunities.

5. Employee Retention and Productivity: The IEMS-
driven improvements in workplace safety, training,
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and employee engagement have contributed to a 32%
increase in job satisfaction scores, reducing turnover
costs and enhancing overall workforce productivity.

8.2. Cost-Benefit Ratio and Payback Period

Based on the data collected, the implementation of IEMS
at the Assaluyeh Oil Field has resulted in a cost-benefit
ratio of approximately 1:3.5. In other words, for every
dollar invested in IEMS, the oil field has realized $3.50 in
economic and operational benefits.

Furthermore, the payback period for the initial IEMS
investment is estimated to be around 2.5 years, indicating
a relatively short timeframe for the oil field to recoup its
costs and begin realizing the long-term benefits of the
integrated environmental management system.

This cost-benefit analysis demonstrates the substantial
economic advantages of implementing IEMS in the
Assaluyeh Oil Field, providing a strong justification for
the continued investment in sustainable practices and the
promotion of human resource sustainability within the oil
and gas sector.

9. Conclusion

The implementation of Integrated Environmental
Management Systems (IEMS) in the Assaluyeh Oil Field
significantly advanced both environmental sustainability
and human resource sustainability within the organization.
The adoption of IEMS, particularly through ISO 14001
certification, led to substantial reductions in workplace
injuries, with a 92% decrease in the Lost Time Injury
Frequency Rate (LTIFR) observed from 2018 to 2023.
Moreover, employee satisfaction scores improved
markedly, reflecting heightened morale and engagement
owing to active participation in sustainability initiatives.
The findings underscored the importance of stakeholder
collaboration, wherein management, employees, local
authorities, and the community played critical roles in the
successful implementation of IEMS. Despite facing
challenges such as logistical obstacles and cultural
resistance, the concerted efforts of all stakeholders
facilitated the achievement of environmental compliance
and the enhancement of organizational reputation. This
research elucidates the potential of IEMS as a
transformative framework that aligns operational practices
with environmental and social objectives, serving as a
benchmark for similar initiatives in the oil and gas sector.
By instilling a culture of sustainability, the Assaluyeh Oil
Field modeled how integrated systems could promote not
only operational efficiency but also a resilient and engaged
workforce committed to long-term sustainability goals.
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