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 الملخص: 
تتناول هذه الدراسة التأثير التحولي للذكاء الاصطناعي على ديناميكيات المؤسسة، مع التركيز على  

دارة الموارد البشرية. واستكشف البحث كيف ساهمت أدوات الذكاء الاصطناعي،  نقطة التقاء  الاتصال الداخلي وا 
مثل تحليل المشاعر والتحليلات التنبؤية، في تحويل الاتصال الهرمي التقليدي إلى أنظمة بيئية ذكية تعتمد على 

لاصطناعي في تعزيز الكفاءة التشغيلية البيانات الضخمة. وتوصلت النتائج إلى أنه على الرغم من دور الذكاء ا
وتخصيص تجربة الموظف، إلا أنه يطرح تحديات أخلاقية تتعلق بالرقابة الرقمية وتراجع الجانب الإنساني. 
وتخلص الدراسة إلى ضرورة تبني نموذج يجمع بين كفاءة الآلة والرقابة البشرية لضمان النزاهة الأخلاقية والثقة  

في العصر الرقمي يتطلب توازناً دقيقاً بين الدقة التقنية والقيم الإنسانية لبناء بيئة عمل مرنة  التنظيمية. إن النجاح
 .وشاملة

 .الذكاء الاصطناعي، الاتصال الداخلي، الموارد البشرية، التحول الرقمي، الإدارة الخوارزمية :الكلمات المفتاحية
Abstract: 

This study examines the transformative impact of Artificial Intelligence (AI) on organizational 

dynamics, focusing on the convergence of internal communication and Human Resource Management 

(HRM). It explores how AI-driven tools, such as sentiment analysis and predictive analytics, shift 

traditional hierarchical communication into decentralized, data-driven ecosystems. The findings reveal 

that while AI significantly enhances operational efficiency and enables hyper-personalization of the 

employee experience, it introduces critical challenges regarding digital surveillance and the erosion of 

human empathy. The study concludes that a synergistic "Human-in-the-loop" approach is essential to 

maintain ethical integrity and organizational trust. Success in this digital era depends on balancing 

technological precision with human-centric values to foster an agile and inclusive professional 

environment. 

Keywords: Artificial Intelligence, Internal Communication, Human Resources, Digital 

Transformation, Algorithmic Management. 
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Introduction: 

The dawn of the Twenty-First Century has witnessed a seismic shift in the 

organizational landscape, propelled by the relentless advancement of the Fourth 

Industrial Revolution. At the heart of this metamorphosis lies Artificial Intelligence 

(AI), a multifaceted technological force that has transcended its initial role as a mere 

computational tool to become a fundamental strategic architect of modern corporate 

life. In today’s hyper-connected global economy, the traditional boundaries between 

media, communication, and management are dissolving, giving rise to a new 

"algorithmic paradigm" where data-driven insights dictate the flow of organizational 

energy. 

For decades, internal communication was conceptualized as the "nervous 

system" of the enterprise—a vital but often linear channel for cascading information 

from the hierarchy to the workforce. However, the infusion of AI, through Natural 

Language Processing (NLP), Sentiment Analysis, and Machine Learning, has 

transformed this system into an intelligent, proactive, and predictive ecosystem. This 

transition marks a move away from "mass communication" within the firm toward 

"hyper-personalization," where internal messaging is tailored to the psychological and 

professional profiles of individual employees. This evolution not only optimizes the 

speed of information flow but also fundamentally alters the power dynamics between 

the organization and its human capital, as digital interfaces become the primary 

mediators of professional reality. 

Simultaneously, the domain of Human Resource Management (HRM) is 

experiencing a radical re-engineering of its core functions. The integration of AI into 

HR is not merely about automating repetitive tasks; it is about the "mathematization" 

of human potential. From the recruitment phase, where AI filters candidates through 

complex behavioral algorithms, to the retention phase, where predictive analytics 

identify "at-risk" employees before they even consider resigning, AI is redefining 

what it means to manage a workforce. While these technologies offer unprecedented 

operational precision and the promise of a more "objective" management style, they 

simultaneously introduce profound ethical and sociological dilemmas. The reliance on 

black-box algorithms threatens to obscure the transparency of decision-making, 

potentially leading to a "digital alienation" where employees feel governed by 

invisible, non-human entities. 

Furthermore, the tension between the "Efficiency of the Machine" and the 

"Empathy of the Human" has become the central challenge for contemporary 

leadership. As organizations increasingly adopt "Intelligent Systems," the risk of 

eroding the social fabric and the unique cultural identity of the workplace becomes a 

critical concern. The challenge for modern scholars in Media and Communication 

Sciences is to decode how these digital tools can be harnessed to enhance human 

connectivity rather than replace it, ensuring that the "Smart Factory" or the "Digital 

Office" remains a space of human-centric innovation. This research, therefore, 

navigates the complex intersection of technological determinism and organizational 

sociology to understand the true impact of this digital revolution on the most valuable 

asset of any institution: its people. 
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In light of these multidimensional and interlocking shifts, this study seeks to address 

the following central research question: 

To what extent does the integration of Artificial Intelligence redefine the 

relationship between internal communication strategies and human resource 

management in contemporary organizations? 

1. Theoretical Foundations of AI in Organizational Communication and HRM 

1.1. Conceptual Evolution of AI within Corporate Environments: 

The historical trajectory of Artificial Intelligence in the corporate world has 

shifted from basic automation to "Cognitive Collaboration." In the early stages, AI 

was limited to repetitive administrative tasks, but it has now evolved into a strategic 

partner capable of processing complex organizational data. This shift allows for a 

more "intelligent" internal communication system that doesn't just deliver messages 

but understands the context and timing required for maximum impact within the 

professional hierarchy (Duffy, 2020, p. 22). 

This conceptual evolution is deeply linked to the rise of "Information 

Intelligence" in media studies. Modern organizations are moving away from 

traditional broadcasting methods toward algorithmic dissemination, where AI models 

predict the information needs of employees based on their digital footprints. This 

ensures that internal communication remains relevant in an era of information 

overload, effectively filtering noise and enhancing the clarity of the corporate vision 

(Kaplan & Haenlein, 2019, p. 19). 

The integration of AI also signifies a move toward "Autonomous 

Management" systems. These systems utilize machine learning to monitor the 

organizational climate and respond to internal crises before they manifest. By 

redefining the boundaries between human intuition and machine precision, AI has 

created a new conceptual framework where the "Smart Institution" operates as a self-

correcting organism, optimizing its communication flows to maintain structural 

stability (Lacity & Willcocks, 2021, p. 45). 

1.2. The Interdisciplinary Convergence of Media and Management 

The convergence of media and management sciences has produced a new field 

of "Algorithmic Organizational Communication." This interdisciplinary approach 

views the organization as a network of data flows where HR functions are 

inextricably linked to communication quality. AI acts as the bridge, ensuring that HR 

policies are communicated with the same precision as external marketing, thereby 

aligning the internal brand with the external corporate reputation (Vergeer, 2020, p. 

208). 

Within this convergence, "Social Capital Theory" takes on a digital dimension. 

AI tools analyze the density and quality of internal interactions to measure the health 

of the organization's social fabric. This allows managers to identify "communication 

silos" and use AI-driven interventions to encourage horizontal knowledge sharing. 

Consequently, communication becomes a quantifiable asset that HR departments can 

leverage to improve overall organizational performance (Miller, 2022, p. 114). 

Furthermore, this intersection emphasizes the transition to "Evidence-Based 

HR Management." By utilizing communication metrics analyzed by AI—such as 
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sentiment analysis of internal forums—HR leaders can make strategic decisions based 

on empirical data rather than subjective observation. This legitimizes the role of 

communication as a core driver of human resource efficiency, providing a scientific 

basis for organizational development initiatives (Edwards & Edwards, 2019, p. 76). 

1.3. The Structural Shift toward Algorithmic Paradigms 

The transition toward an algorithmic paradigm represents a fundamental break 

from the Weberian "Command and Control" bureaucracy. In the traditional model, 

communication was vertical and slow; however, the algorithmic model introduces 

decentralized, real-time connectivity. This allows for a "flattened" organizational 

structure where data is democratized, and decision-making is distributed across 

intelligent platforms rather than concentrated in human silos (Duggan et al., 2020, p. 

118). 

This paradigm shift redefines the "Employee-Employer" relationship through 

the lens of digital mediation. Employees are no longer passive recipients of 

information but active participants in a data-driven feedback loop. While this 

improves responsiveness, it introduces the challenge of "Algorithmic Control," where 

the machine's monitoring of communication patterns can lead to a sense of digital 

surveillance, requiring new ethical standards for HR communication (Kellogg et al., 

2020, p. 372). 

Finally, the shift encourages "Hyper-Personalization" within the workforce. AI 

allows HR departments to treat thousands of employees as "segments of one," 

tailoring internal news, benefits, and professional development to each individual’s 

specific needs and career stage. This level of customization, once impossible under 

traditional management, has become the hallmark of the modern AI-integrated 

workplace, ensuring that internal communication is both personal and purposeful 

(Newman et al., 2020, p. 14). 

2. The Digital Transformation of Internal Communication Strategies 

2.1. From Traditional Information Flow to AI-Powered Ecosystems 

The transition from traditional, top-down information dissemination to AI-

powered ecosystems marks a fundamental shift in how organizations maintain internal 

cohesion. In the past, internal communication was often characterized by "information 

lag," where corporate news reached employees through slow, cascading channels. 

Today, AI-integrated platforms facilitate instantaneous, multi-directional flows, 

allowing for a "real-time" organization where strategic updates are distributed and 

understood across all levels simultaneously (Coombs, 2020, p. 34). 

Within these digital ecosystems, the role of "Gatekeeping" has shifted from 

human managers to intelligent algorithms. AI models now prioritize information 

based on its relevance to specific departments or individual roles, reducing the 

cognitive load on employees by filtering out non-essential data. This algorithmic 

curation ensures that the right information reaches the right person at the optimal 

time, thereby increasing the efficiency of internal media and minimizing the risks 

associated with "information silos" (Walden, 2021, p. 156). 
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Furthermore, the integration of "Social Intranets" and AI-driven collaboration 

tools has transformed the employee from a passive reader into an active content 

creator. These ecosystems encourage "bottom-up" communication, where insights 

from frontline workers are captured and analyzed by AI to inform high-level 

management decisions. This democratization of the communication process fosters a 

more inclusive corporate culture, where digital platforms serve as a virtual "town 

square" for continuous organizational dialogue (Men & Bowen, 2021, p. 88). 

2.2. Sentiment Analysis and Real-Time Employee Feedback Loops 

One of the most significant advancements in modern internal communication 

is the application of Sentiment Analysis to monitor the "emotional pulse" of the 

workforce. By utilizing Natural Language Processing (NLP), AI systems can analyze 

digital interactions—such as internal forum posts, emails, and chat messages—to 

detect patterns of frustration, engagement, or uncertainty. This allows HR and 

communication leaders to move from reactive crisis management to proactive 

intervention, addressing cultural issues before they impact productivity (Madsen & 

Verhoeven, 2019, p. 412). 

Real-time feedback loops facilitated by AI have replaced the antiquated 

"Annual Employee Survey." Instead of waiting for yearly results, managers now 

receive continuous streams of data regarding employee morale and organizational 

climate. These systems provide "heat maps" of engagement, highlighting specific 

areas within the institution that may require additional support or communication 

clarity. This constant "listening" capability ensures that the organization remains agile 

and responsive to the evolving needs of its human capital (Ewing et al., 2019, p. 220). 

However, the implementation of these feedback loops introduces a 

"Surveillance Paradox" that must be managed strategically. While employees may 

benefit from more responsive management, the knowledge that their communication 

is being "analyzed" can lead to self-censorship and a decline in authentic interaction. 

Therefore, successful digital communication strategies must prioritize transparency 

and ethical data usage to maintain the trust required for a healthy, open-feedback 

environment (Vance et al., 2020, p. 104). 

2.3. Hyper-Personalization of Internal Messaging and Branding 

Hyper-personalization represents the pinnacle of modern internal branding, 

where the "one-size-fits-all" communication model is discarded in favor of 

individualized experiences. AI allows organizations to segment their internal audience 

with the same precision used in external digital marketing, tailoring messages based 

on an employee's career stage, location, and even personal interests. This ensures that 

internal branding efforts resonate more deeply, fostering a stronger psychological 

contract between the individual and the institution (Verčič & Špoljarić, 2020, p. 12). 

The use of "Internal Micro-Targeting" helps in delivering professional 

development opportunities and corporate news that are specifically relevant to an 

employee's unique trajectory. For instance, an AI system might push specialized 

training content to a journalist within a media house based on their recent publication 

topics, rather than sending a generic training invite to the entire staff. This targeted 



The Role of Artificial Intelligence in Reshaping Internal Communication Strategies and 
Human Resource Management                                                           Dr. OUAHABI Naziha 

 
198 

approach increases the perceived value of organizational communication, making 

employees feel "seen" and "valued" as individuals (Mazzei et al., 2019, p. 315). 

Finally, hyper-personalization extends to the gamification of internal 

communication, where AI-driven rewards and recognition programs are customized to 

motivate different personality types. By analyzing what drives engagement for 

specific groups, AI can help HR departments design communication campaigns that 

are more effective at driving behavioral change and reinforcing corporate values. This 

strategic alignment between technology and psychology is essential for building a 

resilient internal brand in the digital age (Ruck, 2020, p. 74). 

3. The Impact of AI on the Functional Paradigms of Human Resources 

3.1. Re-engineering Recruitment through Algorithmic Talent Acquisition 

The integration of Artificial Intelligence has fundamentally re-engineered the 

recruitment phase, moving it from a manual screening process to a sophisticated data-

driven operation. By utilizing machine learning algorithms, HR departments can now 

scan thousands of resumes in seconds, identifying candidates who not only match the 

job description but also align with the subtle cultural nuances of the organization. This 

shift significantly reduces the "Time-to-Hire" and minimizes the administrative 

burden on recruitment officers, allowing them to focus on the qualitative aspects of 

candidate interviewing (Charlwood & Guenole, 2022, p. 160). 

Furthermore, AI-driven talent acquisition tools are increasingly using 

predictive analytics to assess a candidate's potential for long-term success and 

retention within the firm. These systems analyze historical data from high-performing 

employees to create "Success Profiles," which are then used to filter incoming 

applicants. While this increases the probability of a "good fit," it also necessitates a 

critical look at the diversity of the algorithms to ensure that they do not inadvertently 

replicate historical human biases in the hiring process (Tambe et al., 2019, p. 18). 

The communication aspect of recruitment has also been transformed through 

the use of AI chatbots and automated engagement platforms. These tools provide 

candidates with instant feedback and updates, creating a seamless "Candidate 

Experience" that strengthens the organization's external brand. By maintaining a 

constant line of communication throughout the hiring lifecycle, AI helps in building a 

positive reputation even among those who are not eventually hired, thus broadening 

the organization's future talent pool (Hunkenschroer & Luetge, 2022, p. 8). 

3.2. Predictive Analytics and Performance Management Systems 

Performance management has transitioned from a retrospective, once-a-year 

evaluation to a continuous, predictive monitoring system. AI tools now provide HR 

managers with real-time dashboards that track employee productivity, skill 

acquisition, and even collaboration patterns. This allows for "Micro-Evaluations" 

where feedback is given instantaneously, enabling employees to adjust their 

performance in real-time rather than waiting for an annual review that may be 

outdated (Buckingham & Goodall, 2019, p. 44). 

Moreover, predictive analytics can now forecast potential performance 

"slumps" or identify employees who are at high risk of burnout. By analyzing changes 

in communication frequency or project delivery speeds, AI warns HR practitioners to 



The Role of Artificial Intelligence in Reshaping Internal Communication Strategies and 
Human Resource Management                                                           Dr. OUAHABI Naziha 

 
199 

intervene with supportive measures or training before a crisis occurs. This proactive 

approach transforms HR from a disciplinary function into a "preventive healthcare" 

system for the organization’s human capital, prioritizing employee wellbeing as a 

driver of productivity (Votto et al., 2021, p. 112). 

However, the shift toward quantified performance raises significant concerns 

regarding "Algorithmic Management" and employee autonomy. When every digital 

action is measured and scored, there is a risk that employees may focus solely on the 

metrics that the AI tracks, potentially stifling creativity and non-quantifiable 

contributions. Therefore, modern HR strategies must find a balance between data-

driven insights and the human judgment required to evaluate complex, creative work 

(Duggan et al., 2020, p. 120). 

3.3. AI-Driven Professional Development and Knowledge Management 

The role of HR in employee development has been revolutionized by AI-

powered "Learning Experience Platforms" (LXPs). These platforms operate similarly 

to streaming services, offering personalized training content to employees based on 

their current skill gaps and future career aspirations. This "Hyper-Personalized 

Learning" ensures that the organization’s workforce remains agile and capable of 

adapting to rapid technological changes without the need for generic, time-consuming 

training seminars (Bersin, 2020, p. 15). 

In the area of knowledge management, AI acts as a sophisticated librarian that 

connects employees with the internal expertise they need. By analyzing the 

communication patterns and project histories of staff members, AI can identify 

"Internal Experts" and suggest them as mentors or collaborators to others. This breaks 

down departmental silos and facilitates a more fluid exchange of knowledge, which is 

essential for innovation in a knowledge-based economy (Oshri et al., 2019, p. 312). 

Finally, AI assists HR in "Strategic Workforce Planning" by identifying future 

skill shortages before they become critical. By analyzing global market trends 

alongside internal talent data, AI provides HR leaders with a roadmap for upskilling 

or reskilling the current workforce. This forward-looking approach ensures that the 

organization is not just reacting to the present but is actively communicating and 

preparing its human resources for the challenges of the future (Boudreau & Cascio, 

2019, p. 98). 

4. The Future of Human-AI Synergy and Ethical Challenges in the 

Workplace 

4.1. The Ethical Dimensions of Algorithmic Surveillance and Privacy 

The integration of AI into internal communication and HR processes has 

raised significant ethical concerns regarding the boundary between professional 

monitoring and personal privacy. As organizations deploy AI to analyze employee 

sentiment and communication patterns, the risk of "Digital Panopticism" becomes a 

reality, where workers feel under constant, invisible surveillance. This environment 

can lead to a psychological shift where employees suppress authentic communication 

to avoid negative algorithmic scoring, ultimately undermining the very transparency 

the technology was meant to enhance (Zuboff, 2019, p. 352). 
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Furthermore, the "Black Box" nature of many AI algorithms complicates the 

ethical landscape of HR decision-making. When an AI system recommends a 

termination or a promotion based on data points that are not transparent to the human 

manager or the employee, it violates the principles of procedural justice. HR 

departments are now faced with the challenge of ensuring "Algorithmic 

Accountability," where every automated decision can be explained and contested by 

human stakeholders to maintain organizational trust (Floridi & Cowls, 2019, p. 4). 

The protection of sensitive employee data also remains a critical future 

challenge for AI-driven organizations. As internal communication systems collect 

more intimate data—from biometric stress levels to private chat tones—the potential 

for data breaches or misuse increases. Institutions must move beyond simple 

compliance with regulations like GDPR and develop a robust "Data Ethics 

Framework" that prioritizes the dignity and autonomy of the human resource above 

mere analytical efficiency (Hunkenschroer & Luetge, 2022, p. 14). 

4.2. Managing Technological Anxiety and the Human-Centric Balance 

As AI assumes more roles traditionally held by human communicators and HR 

specialists, "Technological Anxiety" or "Technostress" has become a pervasive issue 

in the modern workplace. Employees often fear that AI integration is a precursor to 

mass job displacement, leading to decreased morale and resistance to digital 

transformation. Strategic internal communication must, therefore, focus on 

"Psychological Safety," clearly articulating how AI is intended to augment human 

capabilities rather than replace them (Brougham & Wall, 2020, p. 170). 

Maintaining a human-centric balance requires a deliberate effort to preserve 

"Social Presence" in a digitalized environment. While AI can handle the logic and 

speed of communication, it lacks the "Empathy and Emotional Intelligence" necessary 

for sensitive HR tasks, such as conflict resolution or personal grief support. Future 

organizational strategies must define clear "Human-in-the-Loop" protocols, ensuring 

that the machine handles the data while the human remains the final arbiter of 

empathy and moral judgment (Wilson & Daugherty, 2018, p. 115). 

Furthermore, the shift toward AI-human collaboration necessitates a radical 

redesign of corporate culture and leadership styles. Leaders must transition from 

"Information Controllers" to "Culture Facilitators," using AI-generated insights to 

build more compassionate and responsive work environments. The goal is to create a 

"Cyborg Productivity" model where the efficiency of AI is tempered by human 

values, ensuring that the digital office does not become a cold, mechanical space 

(Manyika & Sneader, 2019, p. 22). 

4.3. Future Prospects: AI as a Catalyst for Inclusive and Agile Organizations 

Looking toward the future, AI holds the potential to be a powerful catalyst for 

building more inclusive and diverse organizations. By stripping away unconscious 

human biases in recruitment and internal promotion communication, AI can help 

ensure that talent is recognized solely on merit. Advanced algorithms can be 

programmed to actively seek out diverse perspectives and ensure that minority voices 
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are heard within internal digital forums, fostering a truly globalized and equitable 

corporate culture (Votto et al., 2021, p. 11). 

The future organization will likely be characterized by "Hyper-Agility," where 

AI-driven internal communication allows for instantaneous structural pivoting. In 

times of global crisis or market shifts, AI systems can re-align the entire workforce's 

goals and communication flows in minutes, a feat impossible under traditional 

management. This agility will be the primary competitive advantage for firms that 

successfully integrate AI into their strategic communication and HR DNA (Lacity & 

Willcocks, 2021, p. 158). 

Ultimately, the long-term success of AI in the workplace depends on the 

evolution of "Digital Literacy" among all employees. HR departments must lead the 

way in continuous reskilling programs, ensuring that the workforce is not just using 

AI, but understanding its logic and ethical boundaries. As the relationship between 

human and machine deepens, the focus will shift from "Artificial Intelligence" to 

"Augmented Intelligence," where the combined strengths of both lead to a more 

innovative, efficient, and paradoxically, more humanized workplace (Davenport & 

Kirby, 2019, p. 92). 

Findings : 

In light of the comprehensive analysis conducted across the preceding chapters, 

we reach the following key findings: 

- AI has evolved from a basic automation tool into a strategic cognitive partner 

that redefines internal communication as a decentralized and data-driven 

ecosystem 

- The boundaries between media studies and human resource management are 

blurring as information flow becomes the primary metric for optimizing human 

capital performance 

- Traditional management models are being replaced by algorithmic tailoring 

which allows for hyper-personalized internal branding and individualized 

professional development paths 

- The integration of sentiment analysis enables organizations to proactively 

mitigate internal cultural crises and employee burnout before they manifest in 

the workplace 

- AI significantly enhances operational efficiency while simultaneously creating a 

critical need for human-in-the-loop protocols to preserve empathy and workplace 

ethics 

- The shift toward algorithmic authority introduces complex challenges regarding 

digital surveillance and the necessity for robust ethical frameworks to maintain 

employee trust 

- Artificial intelligence acts as a powerful catalyst for organizational agility by 

removing unconscious human biases and ensuring rapid communication during 

structural transitions. 
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Conclusion 

The integration of Artificial Intelligence into the realms of organizational 

communication and Human Resource Management represents a historical turning 

point that transcends simple technological adoption. This study has demonstrated that 

AI is not merely a tool for automation but a fundamental structural architect that is re-

engineering the "social and administrative DNA" of the modern enterprise. By 

shifting from traditional, linear information flows to dynamic, algorithmic 

ecosystems, organizations have gained unprecedented precision in talent acquisition, 

performance monitoring, and internal branding. However, this digital leap brings forth 

a profound paradox: while algorithms enhance operational efficiency and predictive 

accuracy, they simultaneously challenge the traditional "human-centric" values of the 

workplace, such as privacy, empathy, and organic cultural cohesion. The transition 

toward an AI-driven environment necessitates a new multidisciplinary approach 

where communication practitioners and HR leaders collaborate to ensure that the 

"Intelligent Institution" remains a space of human innovation and ethical integrity. 

Ultimately, the success of this digital metamorphosis depends not on the 

sophistication of the machine, but on the ability of the organization to maintain a 

synergistic balance between the analytical power of AI and the essential emotional 

intelligence of the human workforce. 

In accordance with the empirical findings previously discussed, this study 

proposes a strategic roadmap for integrating Artificial Intelligence while maintaining 

organizational integrity through the following recommendations:" 

- Establishment of a human-centered ethical framework to ensure transparency and 

accountability in all AI-driven decision-making processes 

- Investment in continuous digital literacy programs to mitigate technological 

anxiety and enhance the synergy between human talent and AI 

- Development of robust data privacy protocols to protect employee autonomy and 

maintain trust within algorithmic communication ecosystems 

- Integration of empathetic communication strategies to balance technological 

efficiency with the essential human-centric values of the professional 

environment. 
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