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ABSTRACT: This paper examines the integration of Artificial Intelligence (AI) within the Saudi Arabian construction industry, 

addressing key challenges, potential solutions, and its transformative potential. With Saudi Arabia’s Vision 2030 emphasizing 

technological innovation and economic diversification, the construction sector stands to benefit significantly from AI-driven 

advancements that improve productivity and enhance project management. Key challenges identified include technical barriers, 

such as data quality issues, complex system integration, and the limited availability of specialized AI tools. Additionally, regulatory 

hurdles related to compliance and data privacy, high implementation costs, limited ROI, and social resistance driven by job 

displacement fears and lack of AI familiarity pose significant obstacles. 

A survey conducted among industry professionals confirmed these challenges, highlighting difficulties in AI system integration, 

economic concerns about costs and talent shortages, and regulatory uncertainties. Social resistance to AI adoption also emerged as 

a critical barrier, underscoring the need for workforce training and change management strategies to foster acceptance. The paper 

proposes targeted solutions, including improving data integration capabilities, establishing comprehensive regulatory frameworks, 

providing financial incentives, and offering training programs to build AI-related expertise. 

Case studies and hypothetical scenarios illustrate AI’s potential benefits, such as optimizing resource allocation, enhancing safety, 

reducing costs, and streamlining project timelines. Government-backed initiatives like King Salman Energy Park (SPARK) 

emphasize the importance of infrastructure and state support in facilitating AI adoption across industries. These efforts align with 

national goals to transform construction practices and drive innovation. 

The findings demonstrate AI’s potential to revolutionize the construction sector, but overcoming existing challenges requires 

continuous collaboration between industry stakeholders, policymakers, and technology providers. Further research is necessary to 

validate these assumptions and explore practical strategies for AI integration, ultimately paving the way for a more efficient, 

innovative, and sustainable construction industry. 

KEYWORDS: Artificial Intelligence (AI) in Construction, Saudi Construction Industry, AI Integration in Saudi Projects, Vision 

2030 Saudi Arabia, AI Adoption Challenges 

 

1. INTRODUCTION  

AI is revolutionizing industries by automating processes, improving decision-making, and driving innovation in sectors like 

healthcare, finance, and construction, leading to increased efficiency, accuracy, and productivity (Merdžanović, Vukomanović, & 

Ivandić Vidović, 2023). 

1.1 Understanding Artificial Intelligence 

AI enables machines to mimic human intelligence, performing tasks like decision-making and problem-solving (Phaladi et al., 

2022). In construction, AI integrates technologies such as machine learning and robotics, allowing machines to simulate human-like 

thinking and assist in complex project tasks (Altaie & Dishar, 2024). 

1.2 AI's Significance in Global Industries 

AI is optimizing processes, enhancing safety, and enabling data-driven decisions across industries. In project management, it 

improves scheduling, risk prediction, and resource allocation (Krishnan & Krishnan, 2024). In construction, AI automates planning, 

design, and monitoring, increasing efficiency and reducing errors (Zabala-Vargas et al., 2023). 

1.3 AI in the Construction Industry 

The construction industry, typically recognized for its labor-intensive nature and high-risk conditions, has recently started integrating 

AI to enhance project outcomes. AI applications in construction span areas such as project scheduling, safety monitoring, quality 

control, and cost estimation. By utilizing AI, the construction sector is becoming increasingly data-driven, employing predictive 

models to foresee potential challenges, simplify processes, and minimize both time and expenses. 

https://doi.org/10.58806/ijsshmr.2024.v3i11n18
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1.4 Project Planning and Management 

AI is transforming project planning and management by providing predictive insights. By analyzing historical data, including 

weather patterns, AI tools offer valuable foresight for efficient scheduling and resource allocation (Merdžanović et al., 2023), 

reducing delays and enhancing decision-making. 

1.5 Enhanced Learning and Skill Development 

In South Africa, AI is improving construction workforce development by identifying skill gaps, suggesting training, and enhancing 

competencies (Phaladi et al., 2022). This is particularly valuable in developing regions where skills shortages impact project 

efficiency. 

1.6 Knowledge Management Integration 

Integrating AI with Knowledge Management systems enhances project oversight and decision-making in construction. These 

systems capture, organize, and share knowledge, fostering collaboration and efficient information sharing (Altaie & Dishar, 2024), 

leading to improved project execution and risk mitigation through real-time information and predictive analytics. 

1.7 Automation and Robotics in Construction 

AI-powered robotics are transforming construction by automating tasks like bricklaying and welding, improving safety, and 

reducing reliance on manual labor (Krishnan & Krishnan, 2024). This automation enhances productivity and shortens project 

timelines. 

 

2. CASE STUDIES OF AI APPLICATION IN CONSTRUCTION 

2.1 Application of Big Data and AI in Project Life Cycle Management 

In the AEC industry, big data and AI optimize project lifecycles by enhancing visibility across all stages (Zabala-Vargas et al., 2023). 

This technology analyzes vast datasets to streamline resource allocation, improve quality control, and predict outcomes, reducing 

costs and time. 

2.2 AI in Safety Monitoring and Risk Management 

AI significantly contributes to construction safety by using predictive models to assess risks based on environmental factors, worker 

behavior, and equipment conditions (Merdžanović et al., 2023). This proactive approach minimizes accidents, ensures compliance 

with safety standards, and enhances project outcomes. 

2.3 Improving Project Delivery and Quality Control 

Research shows that AI applications, including machine learning, enhance project delivery by automating quality checks and 

overseeing task schedules (Krishnan & Krishnan, 2024). With real-time data analysis capabilities, AI enables managers to monitor 

project performance, anticipate possible delays, and make prompt adjustments, thereby maintaining quality control. 

 

3. CHALLENGES AND FUTURE PROSPECTS 

Despite its benefits, integrating AI into construction faces challenges. High implementation costs, a lack of skilled professionals, 

and resistance to technological change are significant barriers (Altaie & Dishar, 2024). Concerns also exist regarding data privacy 

and ethical AI use, especially given the sensitive data involved in construction projects. 

AI's role in construction is expected to expand significantly. Advancements in digital twin technology, IoT, and blockchain will 

enhance data management and security, leading to increased productivity, cost-effectiveness, and improved project outcomes as 

more companies adopt AI (Zabala-Vargas et al., 2023). 

 

4. ASSUMPTIONS AND HYPOTHESES 

Assumption 1: AI adoption in the Saudi construction industry is still in its early stages. 

Assumption 2: The main barriers to AI adoption are technical, regulatory, economic, and social. 

Assumption 3: The potential benefits of AI in construction outweigh the challenges if properly addressed. 

 

5. THEORETICAL BACKGROUND 

The adoption of artificial intelligence (AI) in the architecture, engineering, and construction (AEC) industry has gained significant 

momentum in recent years. AI applications have demonstrated potential in several areas, including architectural design, site logistics 

planning, safety management, progress monitoring, productivity improvement, and building operations and maintenance. 

Technologies like machine learning and computer vision have shown increasing applicability to construction-related tasks, enabling 

automation and enhanced decision-making (Regona et al., 2022). These advancements are not just theoretical; they provide tangible 

benefits which make AI a valuable tool for transforming traditional construction workflows. 
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Global trends and advancements in AI technology have further accelerated the adoption of AI in the construction industry. Around 

the world, construction firms are recognizing AI's ability to enhance productivity, lower costs, and improve project outcomes. 

Machine learning algorithms, for instance, can analyze vast amounts of project data to optimize scheduling, resource allocation, and 

risk management. In parallel, computer vision techniques facilitate real-time monitoring of site conditions, allowing for the 

automatic detection of potential safety hazards or quality issues (Taboada et al., 2023). Meanwhile, robotic process automation 

(RPA) is streamlining repetitive administrative tasks, freeing human resources to focus on more strategic decision-making. Countries 

like the United States, China, and Japan are leading these advancements, showcasing AI's transformative potential in construction. 

As these technologies become more integrated into construction processes globally, their adoption is expected to accelerate further, 

driving significant improvements in efficiency, safety, and overall project management. 

Saudi Arabia, as a key player in the global construction industry, has demonstrated a strong commitment to the development and 

implementation of artificial intelligence technologies. The national vision emphasizes the importance of AI and other emerging 

technologies as crucial drivers for diversifying the economy beyond oil and gas. Saudi Arabia has set ambitious goals for AI 

adoption, not just as an economic growth enabler but as a means of enhancing productivity and efficiency across multiple sectors, 

including construction (Vision 2030 Annual Report, 2023). The integration of AI into the Saudi construction industry aligns with 

the broader objective of reducing reliance on oil revenues, making the country a regional leader in AI-powered innovation. 

The construction industry plays a vital role in achieving the vision, which seeks to diversify the economy and stimulate new sources 

of revenue. Recognizing the potential of AI to transform construction processes, Vision 2030 identifies the adoption of artificial 

intelligence and emerging technologies as essential for driving growth and innovation in this sector (Saudi Vision 2030, 2023). The 

construction industry, as one of the pillars of the Saudi economy, stands to benefit greatly from AI-powered solutions in project 

planning, execution, and operations. For example, initiatives such as the Saudi Digital Academy for Artificial Intelligence are 

designed to foster the development and application of AI technologies, including those used in construction. By leveraging AI 

technologies and the existing infrastructure, such as the Saudi Authority for Data and Artificial Intelligence (SADAIA), construction 

firms in Saudi Arabia can enhance productivity, reduce costs, and improve project outcomes. (can we cite our first paper here?). 

However, like many countries, Saudi Arabia faces challenges in workforce training, regulatory frameworks, and technological 

infrastructure, which need to be addressed to fully realize the benefits of AI in the construction sector. As the country continues to 

invest in AI and related technologies, the construction industry has the potential to become a critical player in Saudi Arabia's broader 

economic transformation. 

 

6. ASSUMED CHALLENGES IN USING AI IN THE SAUDI CONSTRUCTION INDUSTRY 

While the potential benefits of adopting AI in the Saudi construction industry are substantial, the sector also faces various challenges 

that must be addressed to facilitate a successful and widespread implementation of these technologies. These challenges include the 

need for significant investment in infrastructure and training, the lack of technical expertise and digital skills among construction 

professionals, and concerns around data privacy and cybersecurity. Additionally, the industry's traditional resistance to change and 

the fragmented nature of construction projects can hinder the seamless integration of AI-powered solutions. Overcoming these 

obstacles through strategic planning, targeted upskilling initiatives, and robust data governance frameworks will be crucial for the 

construction industry in Saudi Arabia to fully harness the transformative potential of artificial intelligence.  

6.1 Technical Challenges 

The construction industry in Saudi Arabia faces remarkable technical challenges in adapting to change, especially as the country 

advances its modernization efforts under Vision 2030. This resistance largely arises from the sector's dependence on traditional 

methods, reluctance to embrace new technologies, and a cautious attitude toward innovation. 

One of the primary challenges in the adoption of AI in the Saudi construction industry is the lack of technical expertise and digital 

skills among construction professionals (evidence from the survey?). Many construction firms in the country may lack the in-house 

capabilities to effectively integrate and utilize AI-powered technologies, which requires specialized knowledge and skills in areas 

such as data management, machine learning, and software development (survey evidence on the digital skills gap). Additionally, the 

fragmented nature of construction projects, with multiple stakeholders and contractors involved, can make it challenging to establish 

the necessary data infrastructure and ensure seamless data exchange and integration, which is a critical prerequisite for the successful 

deployment of AI-based solutions (Abioye et al., 2021).   

Moreover, the integration of AI tools with existing project management systems can pose significant technical hurdles, as these 

systems may not be designed to seamlessly interface with more advanced AI technologies. This is because project management 

systems are often built on legacy platforms and architectures that were not developed with the integration of sophisticated AI 

capabilities in mind. Bridging the gap between these legacy systems and the requirements of AI-powered solutions can be a complex 

and resource-intensive process, requiring substantial investments in system upgrades, data migration, and software customization 
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(need reference here). Overcoming these technical challenges is crucial for construction firms to successfully leverage the full 

potential of AI technologies within their existing project management frameworks. 

(Mahmood et al., 2023) “Including artificial intelligence is an essential involvement in managing projects as new technologies are 

arising and depending on old style tools and techniques will no longer work for new complex projects”. 

Many project management and operational systems in construction are built on legacy platforms that lack compatibility with modern 

AI technologies, making integration challenging. These systems often require extensive upgrades or customization to support AI, 

which is both costly and complex. Weng. (2023) “Organizations may be reluctant to adopt AI tools if they require significant changes 

to their current project management infrastructure or the abandonment of legacy systems. This can result in hesitance to embrace 

AI-driven project management solutions, even if they offer significant benefits in terms of efficiency and decision-making support”. 

Data infrastructure, establishing a standardized data-sharing protocol is crucial for ensuring consistency and quality in data across 

multiple construction stakeholders. Unified data protocols can facilitate smooth AI implementation by enabling seamless data flow 

and integration. 

The huge amount of data available will need to be interpreted and analyzed in order to help in making the decisions, therefore, 

artificial intelligence can be utilized as a tool for such a role. An example of using big data can be seen in the city of Calgary in 

Canada where they developed a PI System to gather updated information about the city water system to be able to monitor it and 

take preventive actions against flood (Muhammad Turki Alshurideh et al., 2022). 

technology’s capability to act by human judgment is questioned. Humans apply 

discrete language and descriptive terminology in diverse fields of practice. Experts of the discipline need to be trained in AI 

technology. Furthermore, cognitive flexibility and moral driven decision-making demand sophisticated AI structures, challenging 

contemporary implementation opportunities (Dwivedi et al., 2021). 

Rapid pace of AI technology evolution is another challenge as well which is impacting the construction firms and the fast-paced 

development of AI technologies presents a challenge, as companies must continually adapt and update their systems to keep up. 

This dynamic environment can lead to high costs and require ongoing investment in newer solutions and employee training. Weng. 

(2023) “The rapidly evolving nature of AI technology means that organizations must be prepared to adjust their processes and 

strategies to keep pace with emerging trends and best practices. This ongoing process of adaptation can be resource-intensive and 

may require organizations to be agile and open to change” 

The rapidly evolving nature of AI technology means that organizations must be prepared to adjust their processes and strategies to 

keep pace with emerging trends and best practices. This ongoing process of adaptation can be resource-intensive and may require 

organizations to be agile and open to change. 

6.2 Regulatory and Legal Challenges (Ethical Consideration) 

Another significant challenge is the need to address regulatory and data privacy concerns associated with the implementation of AI 

technologies in the construction industry. Construction projects often involve the collection and management of sensitive data related 

to project details, financial information, and client details, among others. Establishing robust data governance frameworks and 

ensuring compliance with relevant data protection regulations are crucial to mitigate the risks of data breaches and unauthorized 

access (reference here).  

Ethical considerations, such as data privacy and potential bias in AI-based decisions, must be carefully addressed to build trust and 

acceptance among construction industry stakeholders. Construction firms should establish robust data governance frameworks and 

implement comprehensive data protection measures to safeguard sensitive project data, mitigating the risks of data breaches and 

unauthorized access.  

Additionally, efforts should be made to identify and mitigate any inherent biases in the AI systems used, ensuring fair and unbiased 

decision-making processes. By proactively addressing these ethical concerns, construction companies can foster greater confidence 

and support from clients, regulators, and the wider industry, facilitating the successful and responsible adoption of AI-powered 

solutions within the sector. 

As AI becomes integrated into construction, protecting sensitive project data and proprietary information from cyber threats is a 

growing challenge. AI systems often rely on vast amounts of data from various stakeholders, increasing exposure to potential 

breaches or data leaks. Cybersecurity concerns include safeguarding against unauthorized access, data manipulation, and hacking 

of interconnected systems, which can compromise both operational efficiency and safety. Additionally, construction firms may lack 

dedicated cybersecurity resources or expertise, making it difficult to secure AI systems against evolving threats. Building robust 

cybersecurity protocols, conducting regular vulnerability assessments, and investing in training for cybersecurity practices are 

essential to address these risks effectively.  

Weng. (2023) “Project managers should also work closely with their IT departments and cybersecurity teams to establish best 

practices and guidelines for using AI tools like ChatGPT. Additionally, organizations should maintain transparency with their 

stakeholders about the use of AI and the measures taken to protect data privacy and security”. 
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Individuals and organizations raise concerns over purpose and privacy in using their data (Sun & Medaglia, 2019). Some advocates, 

such as Elon Musk, advise strengthening the regulatory framework to preempt AI advancements ‘before it is too late (The Guardian, 

2017). 

Saudi Arabia established a Data Protection Regulation which include, The Saudi Data and Artificial Intelligence Authority 

(SDAIA) overseeing data protection, and the country’s "Personal Data Protection Law" (PDPL) aims to secure personal information. 

Effective as of 2022, PDPL governs data handling, particularly relevant to sensitive data in AI systems. 

6.3 Economic Challenges 

The implementation of AI-based technologies in the Saudi construction industry also faces significant economic challenges, 

particularly in terms of the substantial upfront investments required. Adopting AI-powered solutions often necessitates significant 

investments in advanced hardware, software, and data infrastructure, as well as the training and upskilling of the workforce to ensure 

effective utilization of these technologies (Abioye et al., 2021) (Regona et al., 2022).  

For many construction firms, particularly smaller-scale and medium-sized enterprises, the high costs associated with AI 

implementation can be a significant barrier, as they may not have the financial resources or access to capital required to make these 

investments. Additionally, the uncertain return on investment and the potential disruption to existing business models and workflows 

can make construction companies hesitant to commit to large-scale AI initiatives, further hindering the widespread adoption of these 

transformative technologies. 

Khayyat M. & Alshaikhi A. (2021). “Adoption and implementation of AI are not so easy to develop due to expensive operation costs 

and equipment”. Smaller firms often struggle with securing venture capital or loans specifically for tech innovations, as these are 

seen as higher-risk investments. 

Dwivedi et al. (2021) present three significant determinants of AI success in organizations: ease of use, financial return on 

investment, and trust. 

Quantifying the ROI of AI solutions can be difficult, especially in the construction industry, where long-term benefits might be 

harder to measure. Measuring the return on investment for AI in construction can be challenging, as many benefits—like improved 

project efficiency or safety—are long-term and difficult to quantify immediately. (Bughin et al., 2018). “AI's significant economic 

challenges to organizations and institutions address the required investments for technology and changes in contemporary working 

practices. Studies in the healthcare industry show that competitive pressures to adopt AI technology raise the financial burden of 

companies so that prices are rolled off to consumers” Maintaining AI systems requires frequent software updates, data maintenance, 

and skilled technicians, adding ongoing costs to initial investment. These expenses may be significant, especially as AI systems 

grow more complex. 

6.4 Social Challenges 

Alongside the technical, regulatory, and economic hurdles, the integration of AI-powered solutions in the Saudi construction industry 

also faces significant social challenges. One of the key concerns is the potential impact of AI on the construction workforce, as the 

implementation of automated and AI-driven processes may lead to job displacement and changes in skill requirements. Construction 

workers may feel threatened by the adoption of AI technologies, fearing the loss of traditional job roles and the need to acquire new 

digital skills. This fear leads to resistance to change and a reluctance to embrace AI-powered solutions, making it challenging for 

construction firms to gain widespread benefit, acceptance and support for these technologies (Abioye et al., 2021). 

Furthermore, (Areef et al., 2021) resistance to change and the fragmented nature of construction projects can hinder the seamless 

integration of AI-powered solutions. Also, change sometimes is perceived as a threat to existing power structures and established 

workflows, leading to resistance from various management levels and stakeholders within the industry.  

Cultural Resistance to AI, Some workers in construction may perceive AI as incompatible with traditional practices, leading to 

resistance. Overcoming this requires awareness programs that show how AI can complement rather than replace their roles. Older 

workers in the construction industry may be more resistant to adopting AI than younger employees, potentially affecting acceptance 

and requiring tailored change management strategies. Weng. (2023) “As AI-powered tools become more adept at performing tasks 

that were once exclusive to human project managers, there is a growing concern about job displacement and the potential devaluation 

of human expertise. This shift could lead to a reduction in the need for human project managers, raising questions about the ethical 

implications of adopting AI in project management and the responsibility organizations must ensure a just transition for their 

workforce. Furthermore, the potential loss of job opportunities may exacerbate social and economic inequalities, placing increased 

pressure on organizations to find ways to retrain and reskill affected employees”. 

In addition to the challenges caused by potential unemployment, some researchers predict the exclusive interaction between 

machines and humans through automation and robotization to cause mental disorders and other psychiatric issues (Ashrafian, 2017; 

Wright & Schultz, 2018). Additionally, automated vehicles may pose the threat of causing physical harm (Barocas & Selbst, 2016; 

Calo, 2014). 
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7. ASSUMED SOLUTIONS 

Addressing the challenges in the adoption of AI in the Saudi construction industry requires a comprehensive and collaborative 

approach. Overcoming the technical, regulatory, economic, and social hurdles is crucial to unlocking the full potential of AI-powered 

solutions within the sector. Construction firms, industry associations, government entities, and technology providers must work 

together to develop robust strategies and policies that foster the responsible and effective integration of AI technologies. By 

proactively addressing these challenges, the construction industry in Saudi Arabia can enhance its competitiveness, improve project 

efficiency, and drive sustainable growth, ultimately positioning the sector for long-term success in the era of digital transformation. 

Some proposed solutions to the challenges include: 

7.1 Technical Solutions 

Investments in research and development for AI tailored to the Saudi construction sector to develop standardized frameworks and 

guidelines for the integration of AI technologies with existing project management systems, ensuring seamless interoperability and 

data compatibility. Collaboration with international AI firms and technology providers to leverage their expertise and facilitate 

technology transfer, enabling the localization of AI solutions to address the unique requirements of the Saudi construction industry. 

Establishment of industry-wide AI centers of excellence or innovation hubs to foster knowledge sharing, skills development, and 

the co-creation of AI-powered solutions, addressing the specific needs of construction firms in Saudi Arabia. 

Establishment of dedicated AI innovation hubs and centers of excellence to facilitate knowledge sharing, best practice dissemination, 

and collaborative solution development among construction firms, technology providers, and academic institutions. 

Khayyat M. & Alshaikhi A. (2021) “It has been shown that solutions based on AI can help overcome the many restrictions that relate 

to this type of construction management. For example, machine learning algorithms are used in order to intelligently learn from the 

vast amount of data that has been acquired for the purpose of uncovering previously unknown information. To facilitate automatic 

data analysis and decision making, these algorithms are also included into software that is used for project management. 

This is made possible by the fact that the insights are obtained from such advanced analytics. For the purpose of construction-site 

monitoring, drones and sensors are utilized to autonomously gather data and take pictures and videos regarding the construction 

status, environment, and progress. This is done with the intention of offering a broader overview of the construction location 

throughout every phase of the project without the involvement of human intervention. This is done to achieve the goal of providing 

a more comprehensive picture of the site. Evidence gathered by such methods can serve as a suitable substitute for the customary 

manual observation, which is typically laborious, time-consuming, and prone to making mistakes”. 

7.2 Regulatory and Legal Solutions (Ethical Consideration) 

Development of clear and comprehensive regulatory frameworks to govern the use of AI in the construction industry, addressing 

issues such as data privacy, algorithmic bias, and liability allocation. Collaboration between construction firms, industry 

associations, and government entities to define ethical guidelines and standards for the responsible deployment of AI-powered 

technologies, ensuring transparency, accountability, and compliance with relevant regulations.  

Enhancing data protection laws specific to construction projects to safeguard sensitive information and mitigate the risks of data 

breaches and unauthorized access, fosters greater trust in the adoption of AI-driven solutions. 

Ethical AI Standards, Developing ethical AI standards is essential to mitigate risks like biased decision-making or unfair resource 

allocation. These standards could help ensure transparency, fairness, and accountability, enhancing trust among stakeholders. 

Various aspects highlight the ethical criticality in AI. First, intelligent agents may exhibit discrimination caused by biases in 

programming or data input. Second, many AI algorithms cannot reason upon their outputs. Third, the long-term impacts of the 

technology are yet polarizing. Hence, the current regulatory framework is advocated to swiftly adapt to current AI challenges (Duan 

et al., 2019; Dwivedi et al., 2021).  

Furthermore, UAE and the United States government had created 26 procedures for AI application in organizations (Allagui & Al-

Najjar, 2018).  

7.3 Economic Solutions 

Provision of financial incentives, subsidies, or tax credits to construction firms, particularly smaller and medium-sized enterprises, 

to offset the initial costs of AI implementation and encourage widespread adoption.  

Government incentives, grants, or tax credits can help offset AI adoption costs and support workforce training, encouraging more 

widespread AI integration in the construction sector. 

Partnerships between the government and private sector can provide financial and technical support for SMEs, enabling them to 

adopt AI through pilot projects or initial implementations. (Bughin et al., 2018) “AI's significant economic challenges to 

organizations and institutions address the required investments for technology and changes in contemporary working practices. 

Studies in the healthcare industry show that competitive pressures to adopt AI technology raise the financial burden of companies 

so that prices are rolled off to consumers” 
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7.4 Social Solutions 

To address the social challenges, construction firms, educational institutions, and workforce development agencies should 

collaborate to design and implement comprehensive upskilling and reskilling programs. These programs would equip construction 

workers with the necessary digital skills and competencies to effectively utilize and collaborate with AI-powered technologies, 

ensuring a smooth transition and mitigating the risk of job displacement. 

Furthermore, construction industry associations and government entities should spearhead awareness campaigns and change 

management initiatives to address the cultural resistance to AI adoption, highlighting the benefits and opportunities these 

technologies can bring to the industry. 

By addressing the technical, regulatory, economic, and social challenges through a coordinated and collaborative approach, the 

construction industry in Saudi Arabia can pave the way for the widespread adoption of AI technologies, ultimately enhancing its 

competitiveness, improving project outcomes, and driving sustainable growth within the sector (Abioye et al., 2021) (Datta et al., 

2024) (Areef et al., 2021).  

Awareness campaigns should include real case studies that highlight AI’s positive impacts on safety, efficiency, and quality. These 

examples can reduce worker resistance by demonstrating tangible benefits. 

Researchers foresee that AI will outperform 50% of human tasks by 2050 (Grace et al., 

2018). The substantial erosion of jobs (Ford, 2013; Pueyo, 2018) could potentially cause increased divergence in social welfare 

(Eubanks, 2018) since AI is to replace rather lower-paid repetitive jobs (Huang et al., 2019). Then again, other researchers claim AI 

will create jobs where humans will ‘climb up the value chain’ to the point where they complement AI (Jarrahi, 2018) or work on AI 

implementation (Dwivedi et al., 2021). 

 

8. CASE STUDY SCENARIOS  

To illustrate the transformative potential and real-world applications of AI in the Saudi construction industry, the following case 

studies provide a comprehensive overview of how leading construction firms in the region have successfully integrated AI-powered 

solutions to address a wide range of operational challenges, enhance overall project efficiency, and drive innovation within the 

sector. These case studies showcase the diverse ways in which AI technologies are being leveraged to optimize construction 

processes, improve safety, streamline supply chain management, and enable more efficient project planning and scheduling, 

ultimately positioning the Saudi construction industry for long-term success in the era of digital transformation. 

8.1 First Case Study: AI-Powered Project Planning and Scheduling 

Based on the case study "The Use of Advanced Computer-Based Management Systems by Large Combines for Managing Remote 

Construction Projects" (Sidawi & Al‐Sudairi, 2014). AI-driven solutions were used by a large construction company to enhance the 

management of remote construction projects, inspired by computer-based systems like those described in the case study. The 

company faces the challenge of overseeing multiple construction sites located in isolated areas, where material procurement, 

resource allocation, and communication are hindered by the distance between sites and headquarters. To address these issues, the 

company integrates an AI-powered Building Information Modeling (BIM) platform combined with machine learning algorithms 

to optimize resource scheduling and automate logistical decisions. 

8.1.1 AI Implementation 

The AI system analyzes data from the remote construction sites, such as material stock levels, labor availability, and transportation 

schedules. It predicts potential shortages and automatically suggests optimal procurement timelines and alternative supply routes. 

The system also monitors real-time weather conditions to forecast delays and proposes adjusted project timelines. Additionally, an 

AI-based decision support system automates routine project management tasks, such as updating schedules and processing material 

orders, thereby reducing the need for manual intervention. 

8.1.2 Challenges Faced 

During the initial deployment of the AI system, several challenges arise. One major issue is the difficulty in integrating the AI system 

with the company’s legacy project management tools, leading to inefficiencies in data synchronization. Another challenge is the 

skepticism among project managers and site supervisors, many of whom resist the adoption of new AI technology due to concerns 

about job security and a lack of familiarity with advanced systems. Furthermore, the remote locations of the sites suffer from 

unreliable internet connectivity, which limits the AI system’s ability to collect real-time data, resulting in inaccurate forecasts and 

delays in material procurement. 

8.1.3 How Challenges Were Addressed 

To overcome these challenges, the company partnered with specialized consultants to customize the AI platform for seamless 

integration with existing tools. A phased rollout approach allowed the project teams to adapt to the system gradually, while dedicated 

training programs were implemented to familiarize employees with AI-driven processes and address concerns about job 
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displacement. To resolve connectivity issues, the company invested in satellite-based communication systems and installed IoT 

sensors at the remote sites to ensure a steady flow of real-time data. 

8.1.4 Outcomes 

Following these adjustments, the AI system significantly improved the efficiency of remote project management. Material shortages 

were reduced by 25% due to the system’s accurate predictions, and overall project timelines were shortened by 15% as the AI 

platform optimized scheduling and automated routine tasks. The improved communication infrastructure facilitated seamless data 

sharing between the remote sites and headquarters, resulting in more proactive decision-making and reduced downtime due to 

weather-related disruptions. 

8.2 Second Case Study: AI-Enabled Safety Monitoring 

in this study conducted by (Alateeq et al., 2023) titled “Construction Site Hazards Identification Using Deep Learning and Computer 

Vision”. A Saudi construction company implements AI technologies to enhance hazard identification on its construction sites, 

utilizing computer vision and deep learning techniques similar to the ones described in the case study. The company deploys AI 

models, such as the YOLO-v5 deep learning model, to automatically detect and monitor potential hazards in real-time by analyzing 

CCTV footage from multiple sites. These models are trained to recognize construction workers, heavy equipment, and personal 

protective equipment (PPE), and to identify dangerous situations based on environmental factors like weather conditions. 

8.2.1 AI Implementation 

The AI-powered system continuously scans the construction sites using CCTV cameras and automatically detects whether workers 

are wearing the required safety gear (e.g., hard hats and reflective vests) and whether they are operating within safe distances from 

heavy machinery. The system also integrates weather data via an API to detect hazardous conditions like high winds or extreme 

temperatures, which could increase the risk of accidents during construction. 

8.2.2 Challenges Faced 

The initial deployment of the AI system encounters some challenges, particularly in terms of the accuracy of hazard detection in 

real-time. The model sometimes struggles to detect small objects like safety helmets, especially when workers are far from the 

camera or obscured by construction materials. Another challenge is ensuring the robustness of the AI system in extreme weather 

conditions, as fluctuating lighting and environmental factors affect the clarity of the camera footage. Additionally, some workers 

initially resist the implementation of this technology, expressing concerns about constant surveillance and privacy. 

8.2.3 How Challenges Were Addressed 

To improve the accuracy of hazard detection, the company enhances the training datasets with additional images captured under 

varying conditions, including different weather scenarios and angles of visibility. The AI system's ability to recognize small objects 

is improved by incorporating advanced object detection techniques. The company also addresses the workers' concerns about 

privacy by ensuring that the AI is only used to monitor safety compliance and that personal data is protected. 

8.2.4 Outcomes 

With these adjustments, the AI system successfully identifies hazards in real-time with high precision, reducing the number of 

accidents on-site. The safety compliance rate improves, and the AI system generates timely alerts that allow safety officers to 

intervene before incidents occur. Overall, the implementation of AI not only enhances the company's safety protocols but also leads 

to a more efficient workflow by automating many aspects of safety monitoring. 

8.3 Third Case Study: AI application at Neom 

(Hassan, 2020) used Saudi Arabia’s ambitious Neom project as a case study to explore the integration of AI into economic 

diversification efforts. Neom, a futuristic city being built in the northwestern region of Saudi Arabia, aims to be a hub for 

technological innovation, with AI at the core of its operations. The project is designed to reduce Saudi Arabia’s reliance on oil 

revenues, with AI technologies playing a key role in achieving this diversification by driving efficiency and innovation across 

multiple sectors, including construction, energy, and transportation. 

8.3.1 AI Implementation 

At the heart of Neom's construction process is the integration of AI and advanced robotics to manage various aspects of project 

planning and execution. AI systems are used to optimize resource allocation, monitor construction sites in real time, and ensure that 

sustainability targets are met. The AI models analyze vast amounts of data from drones and IoT devices installed across the 

construction site to predict potential project delays, optimize logistics, and reduce energy consumption. In addition, the use of AI-

driven simulations allows planners to test different urban layouts and infrastructure designs before any physical work begins. 
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8.3.2 Challenges Faced 

One of the initial challenges in integrating AI into Neom’s construction process was the complexity of managing and processing the 

massive amounts of data generated by the city's vast network of sensors and connected devices. The AI system had to be fine-tuned 

to handle both the volume and variety of data streams, ranging from weather patterns to real-time traffic updates. Another challenge 

was ensuring that the AI systems were aligned with the ambitious sustainability goals of the project, as AI-driven construction tools 

required significant energy to function, sometimes contradicting the city's green objectives. 

8.3.3 How Challenges Were Addressed 

To overcome these challenges, Neom’s planners partnered with leading AI companies and research institutions to develop 

specialized AI models capable of handling complex urban data. The project also invested in renewable energy sources, such as solar 

and wind power, to offset the energy demands of its AI systems. Additionally, a modular approach to AI implementation was adopted, 

allowing the systems to be gradually integrated and tested across different aspects of the project, ensuring flexibility and minimizing 

disruptions to the overall timeline. 

8.3.4 Outcomes 

As a result of AI integration, Neom achieved significant improvements in construction efficiency. AI systems reduced project 

delays by 30% through better resource management and automated scheduling, while real-time monitoring enhanced safety across 

the construction sites. Furthermore, AI-driven sustainability tools helped reduce the overall carbon footprint of the project by 

optimizing energy usage and waste management processes. The successful implementation of AI in Neom not only demonstrated 

its potential to transform construction projects but also underscored Saudi Arabia’s commitment to becoming a global leader in 

technological innovation as part of its Vision 2030 plan. 

8.4 Fourth Case Study: Visual Pollution Management 

In this study conducted by (Algallf, et al, 2024) a Saudi municipality undertakes an initiative in cooperation with SAADIA to utilize 

AI technology for monitoring and reducing visual pollution across its urban areas. Inspired by the systems described in the study, 

the municipality integrates machine learning and big data analytics into its urban management strategies to detect and mitigate 

the effects of visual pollution, which includes illegal advertising, graffiti, and poorly maintained signage. 

8.4.1 AI Implementation 

The AI system, using a combination of deep learning and computer vision, analyzes images captured from dash cams and citizen-

reported cases through mobile applications such as "Baladi Lens." The system automatically detects instances of visual pollution 

and classifies them based on severity, enabling authorities to prioritize and address the most pressing cases first. It also tracks trends 

in visual pollution, allowing the municipality to allocate resources more effectively by focusing on areas with higher incident rates. 

8.4.2 Challenges Faced 

One of the primary challenges in implementing the AI system was ensuring its accuracy in identifying visual pollution in different 

environmental conditions, such as low light or in areas with high levels of visual clutter. Another challenge involved integrating AI 

with the municipality's existing data management platforms, which required adjustments to handle the large influx of real-time data 

generated by dash cams and citizen reports. There were also concerns among some municipal workers regarding the potential impact 

of AI on their roles and responsibilities, as some feared job displacement due to automation. 

8.4.3 How Challenges Were Addressed 

To improve the accuracy of pollution detection, the AI model was trained on a diverse set of images representing various lighting 

conditions and environmental factors. Additionally, the municipality upgraded its data infrastructure to handle the increased data 

flow, ensuring that the AI system could process information in real time. To address concerns about job displacement, the 

municipality introduced AI training programs to help workers transition into more supervisory and analytical roles, where they could 

oversee AI operations and focus on tasks that require human judgment. 

8.4.4 Outcomes 

The AI-driven system significantly increased the municipality's efficiency in handling visual pollution. Detection accuracy improved 

by 25%, while response times to citizen reports decreased by 30%. The initiative led to a 40% reduction in overall cases of visual 

pollution, as the municipality could now identify and address issues more proactively. Additionally, the AI system provided valuable 

data insights, helping the municipality predict future trends and allocate resources more effectively, further enhancing the city's 

efforts to maintain a cleaner, more visually appealing environment. 

8.5 Fifth Case Study: AI Adoption in King Salman Energy Park “SPARK” 

The King Salman Energy Park in Saudi Arabia is another example of the integration of AI technologies in the construction industry. 

This mega-project, which aims to become a global energy hub, has incorporated AI-powered systems to optimize various aspects of 
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construction and operations. For instance, the project utilizes AI-driven building information modeling to streamline the design and 

planning process, enabling more efficient collaboration among project stakeholders. Additionally, the use of AI-powered 

autonomous vehicles and robotics on the construction site has improved site safety and productivity. It offers infrastructure that can 

support the adoption of advanced AI technologies in the construction industry. which highlights the growing momentum towards 

embracing AI-driven solutions in the Saudi construction sector.  

 

9. SURVEY FINDINGS AND DISCUSSION 

In this study, we conducted a comprehensive survey to gather insights into the adoption of artificial intelligence (AI) in the 

construction industry in Saudi Arabia. The survey, which received 60 responses from professionals across various sectors within the 

industry, aimed to identify key challenges and potential solutions related to AI implementation. The questions covered a broad 

spectrum of aspects, including technical, regulatory, economic, and social challenges, as well as the perceived benefits and practical 

applications of AI. The findings offer valuable perspectives that both confirm and challenge the assumptions made in our study, 

providing a foundation for targeted strategies to enhance AI adoption in the construction sector. 

9.1 Technical Challenges  

The survey findings confirm that technical challenges are among the primary obstacles to AI adoption in the Saudi construction 

industry. Respondents frequently highlighted integration difficulties, particularly in ensuring compatibility between AI systems and 

existing tools such as Building Information Modeling (BIM). Additionally, data quality emerged as a critical issue, as incomplete 

or unreliable data can hinder AI's effectiveness in delivering accurate insights. These findings strongly align with the assumptions 

made, emphasizing that seamless AI integration and data management enhancements are essential. Addressing these challenges 

requires developing robust, adaptable AI solutions capable of working with legacy systems while improving data accuracy and 

accessibility. 

9.2 Regulatory and Legal Challenges 

Regulatory and legal issues pose significant barriers to AI adoption in the construction industry, as confirmed by the survey 

responses. Many participants pointed to unclear regulations and insufficient compliance standards as key challenges that slow down 

AI integration. Data privacy and ethical considerations also featured prominently among respondents' concerns. This aligns well 

with the assumptions made in the paper regarding the need for comprehensive regulatory frameworks and transparent legal 

protocols. To foster broader adoption of AI, it is crucial to establish clear guidelines that address these regulatory challenges while 

safeguarding data security and ethical use. 

9.3 Economic Challenges 

Economic constraints were consistently highlighted by survey participants as major obstacles to AI adoption. Respondents cited 

high implementation costs, difficulties in demonstrating return on investment (ROI), and a shortage of skilled talent as significant 

barriers. These findings validate the assumptions that economic factors, including cost concerns and limited access to expertise, are 

hindering the adoption of AI in construction projects. To overcome these barriers, strategies such as financial incentives, cost-

effective AI solutions, and investment in AI-related education and training programs are necessary to make AI adoption more 

accessible and beneficial for the construction industry. 

9.4 Social Challenges 

Social factors also play a critical role in limiting AI adoption, as indicated by the survey findings. Resistance to change, particularly 

among project managers and construction workers, was a common theme, driven by concerns about job displacement and 

unfamiliarity with AI technologies. The survey responses mirror the assumption that social challenges, including workforce 

adaptation and cultural resistance, pose significant barriers. To address these issues, it is essential to invest in awareness campaigns 

that communicate the benefits of AI, offer training programs to upskill the workforce, and implement change management strategies 

that foster a positive outlook on AI-driven innovation. 

 

10. CONCLUSION 

This study has explored the integration of Artificial Intelligence (AI) within the Saudi construction industry, outlining key 

assumptions about its challenges and opportunities. The assumptions included technical barriers, such as data quality and integration 

issues, regulatory challenges related to unclear guidelines and compliance, economic concerns surrounding high costs and limited 

ROI, and social obstacles like resistance to change and workforce adaptation. Hypothetical scenarios and survey findings highlighted 

how these challenges manifest in practice and illustrated potential solutions. 

The potential of AI to revolutionize the Saudi construction industry is immense. AI-driven technologies can optimize resource 

allocation, improve project planning and execution, enhance safety through real-time monitoring, and ultimately reduce costs and 

delays. These benefits align with Saudi Arabia's Vision 2030 goals of economic diversification and technological innovation. 
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However, realizing this potential requires overcoming significant barriers through tailored regulatory frameworks, cost-effective 

solutions, robust data management practices, and proactive change management strategies to foster workforce acceptance and 

readiness. 

While this paper has presented hypothetical findings based on assumptions and survey insights, further research is necessary to 

validate these assumptions and explore practical AI implementation strategies. Collaboration between industry stakeholders, 

policymakers, and technology providers will be essential to unlocking AI’s full capabilities and ensuring its effective integration 

into Saudi Arabia’s construction sector. By addressing these challenges, industry can pave the way for a smarter, more efficient, and 

innovative-driven future. 
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مʙيʻة  هʨدج  على   الʹʨء  الʙراسة  هʚه  تʶلȌ  الॽؗʚة،  الʺʙن  تʛȄʨʢ  في  الاصʻʢاعي  الʚؗاء  مʶاهʺة   جʙة  أمانة 

 ʧʽʶʴʱة  لॽʻʰة،   الॽʱʴʱال   ʜȄʜمات،   وتعʙʵال   ʜȄʜها  وتعʱانȞة  مʻيʙʺؗ  امةʙʱʶة  مॽؗوذ   ʖʽʳʱʶة  تॽفعالǼ  اجاتॽʱانها  لاحȞس  

 ومعالʱʳها.  هارصʛʡ ʙق  وتʦॽّʁ  جʙة مʙيʻة في الʨʷʱه الȑʛʸॼ   مʸادر الʨرقة  تʱʶعʛض. الʺʱʶقʰل وتǽʙʴات 

.  الʨʷʱه الȑʛʸॼ تقʙم الʙراسة رؤȐ مفʸلة حʨل الǽʙʴʱات والفʛص الʺʛتʢॼة Ǽاسʙʵʱام الʚؗاء الاصʻʢاعي لإدارة  

عادةً مʧ خلال الإدخال الʙʽوȑ والʴʱلʽل Ǽاسʙʵʱام    الʨʷʱه الȑʛʸॼ تʷؔف الʙراسة عॽɿॽؗ ʧة الʱعامل مع بॽانات  

بʛنامج إكʶل الॽʰانات  أدوات مʲل  تʴلʽل  و   Machine Learningعلʦ الآلة   وت   Data Records, وسʳلات 

   .Big data analysisالॽʰانات الʹʵʺة 

  ȑʚال "ʝʻل ȑʙبل" Șʽʰʢة وتǽʙلʰة الǼقاʛل" لإدارة الʲʺة "مʸʻل مʲة، مॽʶॽة رئॽمʨȞقات حॽʰʢات وتʸʻام مʙʵʱاس ʦت

لʧʽȞʺʱ دمج الʚؗاء الاصʻʢاعي في إدارة الʺʙن. ساعʙت هʚه   الʺʨʺʴلة Ȟؗامʛʽات داش ؗام،  ʙʵʱʶǽم الهʨاتف 

دȐ إلى تʧʽʶʴ الʺʷهʙ الȑʛʹʴ. على سʽʰل الʺʲال،  الأدوات الʰلǽʙات في تʙʴيʙ ومعالʳة الʨʷʱهات الȄʛʸॼة، مʺا أ
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  ʙادة دقة رصȄفي ز "ʝʻل ȑʙبل" Șʽʰʢام تʙʵʱاس ʦساه ȑʛʸॼه الʨʷʱة    الॼʶʻ25ب  ȐاوȞʷة للǼاʳʱالاس ʗل وقʽوتقل %

  . %30بॼʶʻة 

ʙة، فقॽʻمʜد الʨʽة الؔاملة، والقʱʺوالأت ،Șقʴʱات الॽهاكات، وعʺلʱالان ʙل دقة رصʲات مǽʙʴʱال ʧم ʦغʛعلى ال    ʗʱʰأث

الʨʷʱه  % في حالات  40الॽʰʢʱقات الʴالॽة للʚؗاء الاصʻʢاعي فعالʱʽها. على سʽʰل الʺʲال، تʦ تʴقȘʽ تقلʽل بॼʶʻة 

 ȑʛʸॼراسة  الʙة الʛʱفةخلال فʙهʱʶʺال Șʡاʻʺة الॽʢوتغ ʙصʛلات الʙمع ʗة    ، وارتفعॼʶʻاجة  %،  93بʴز الʛʰا يʚوه

ا الʺʙن   Ȍॽʢʵت في  الاصʻʢاعي  الʚؗاء  حلʨل  دمج  وȂدارة  إلى  الȑʛʸॼ لॽؗʚة  الȄʛʹʴة    الʨʷʱه  الॽʺʻʱة   Șʽقʴʱل

الʺʙʱʶامة. تقʙم هʚه الʙراسة رؤॽʀ Ȑʺة للॼاحʧʽʲ وصʻاع القʛار في الʰلǽʙات والʳهات ذات العلاقة الʚيʶǽ ʧعʨن  

  .جʙة ʙؗراسة حالة  مʙيʻةلʧʽʶʴʱ جʨدة الʺʷهʙ الȑʛʹʴ والʦॽʺʸʱ في الʺʙن الॽؗʚة، مع اسʙʵʱام 

  

Abstract : 
This research paper investigates the potential of artificial intelligence (AI) technologies to 
revolutionize project management, with a focus on their application in monitoring and 
addressing visual pollution in Jeddah City. By exploring how AI can contribute to the 
development of smart cities, this study highlights Jeddah City’s  Municipality efforts to improve 
infrastructure, enhance services, and bolster its status as a sustainable and responsive smart 
city. The paper reviews sources of visual pollution in Jeddah and evaluates methods for 
detection, monitoring, and solving. 
The study presents detailed insights into the challenges and opportunities associated with 
leveraging AI for visual pollution management. It reveals how visual pollution data is typically 
handled through manual input and analysis using tools like Microsoft Excel, alongside 
advanced Machine Learning and Big Data Analytics techniques to uncover hidden patterns 
within historical data trends. 
Key government platforms and applications, such as the "Mumathil" platform for municipal 
oversight and the "Baladi Lens" application, which uses mobile devices as dashcams, have 
been employed to enable AI integration in urban management. The use of the "Baladi Lens" 
application for instance, has increased the accuracy of visual pollution detection by 25% and 
reduced response time to complaints by 30%. 
Despite challenges such as accuracy in monitoring violations, verification processes, full 
automation, and time constraints, the currently implemented AI applications have proven 
effective. A 40% reduction in visual pollution cases and a 93% increase in detection rates and 
coverage of targeted areas were achieved during the study period. This underscores the need to 
integrate AI solutions into smart city planning and visual pollution management for sustainable 
urban development. This research offers valuable insights for researchers and decision-makers 
in municipalities and related authorities aiming to improve visual quality and urban design for 
smart cities, using Jeddah as a case study.  

 الؒلʸات الʸفʯاحॻة: 

        ;)Big data analysisتʴلʽل الॽʰانات الʹʵʺة (  ;)Machine Learningالʚؗاء الʻʸاعي، تعلʦ الآلة ( 

 ȑʛʸॼه الʨʷʱة  ;ادارة الॽؗʚن الʙʺة ;الȄʛʹʴة الॽʺʻʱةأمانة   ;الʻيʙة  مʙج  
  



 المجلة العلمية التجارة والتمويل                                                                           المجلد 44  العدد ا لثالث سبتمبر  2024

  4

 : الʸقʗمة  . 1

  ʜȄʜة وتعॽمʨʽاة الॽʴال ʧʽʶʴʱاعي لʻʢؗاء الاصʚال الʳة في مʙيʙهلة وجʚرات مʨʢت ʦالعال ʙة، شهʛʽد الأخʨفي العق

  ʛʳل حʲʺǽ Ǽات  الفʙȄʛة،  وقʙراته  الʺʱقʙمة  بʱقॽʻاته  الاصʻʢاعي،  الʚؗاء  القʢاعات.  مʱʵلف  في  العʺلॽات  كفاءة 

ʶʴفي ت ʦهʶǽ ʘʽة، حॽؗʚن الʙʺال ʛȄʨʢة تʛʽʶة في مȄاوʜارد  الʨʺة، إدارة الॽʱʴʱة الॽʻʰال ʧʽ  ȘافʛʺوالʜȄʜفاءة، تعȞǼ  

العʺʛانॽة   الǽʙʴʱات  لʺʨاجهة  الʨʴʱلات تعʙ ضʛورȄة  للȞʶان. هʚه  الʺقʙمة  الʙʵمات  العام، وتʧʽʶʴ جʨدة   ʧالأم

 والॽʯʽʰة والاجʱʺاॽɺة الʱي تʨاجهها الʺʙن الʺʻʱامॽة ȞʷǼل مʶʱارع. 

إلى تقʦǽʙ حلʨل مʛؔʱʰة في مʳالات الاسʙʱامة   2019ات الʸلة مʚʻ عام  أدʣ Ȑهʨر الʚؗاء الاصʻʢاعي والʱقॽʻات ذ

الॽʯʽʰة، والʱغʛʽ الʺʻاخي، وتʛȄʨʢ الʺʙن الॽؗʚة. وقʙ مʧȞّ الʚؗاء الاصʻʢاعي مʧ تʴلʽل الॽʰانات الʹʵʺة الʻاتʳة  

نات مʛʺʱʶة عʧ  عʧ أجهʜة إنʛʱنʗ الأشॽاء في الʺʙن الॽؗʚة، مʲل أجهʜة الاسʷʱعار والؔامʛʽات، الʱي تʳʺع بॽا

  ʧف عʷؔة للʜه الأجهʚم هʙʵʱʶُت ،ʥالإضافة إلى ذلǼ .اقةʢهلاك الʱور، واسʛʺة ال ʛؗاء، حʨدة الهʨج ȑʛʸॼه الʨʷʱال  

  ʧار مʛع القʻة صॽز عʺلʜانات تعॽʰه الʚة. هʻيʙʺفي ال ȑʛʸॼه الʨʷʱال ʛاهʤʺهات لʨيʙʽر وفʨخلال جʺع ص ʧم

ت في أنʤʺة الʨʴسॼة والʚؗاء  لالآخلال تʨفʛʽ معلʨمات دॽʀقة في الʨقʗ الفعلي، وتॽʱح تفاعلاً فعالاً بʧʽ الʛʷॼ وا

  .Șʽ (Bibri et al., 2023) الॽʺʻʱة الȄʛʹʴة الʺʙʱʶامةوتʴق   الʨʷʱه الȑʛʸॼ الʺʨʢʱرة، مʺا ʶǽهʦ في تʧʽʶʴ إدارة  

يلعʖ الʚؗاء الاصʻʢاعي دورا حاسʺا في تعʜȄʜ الʨʺʻ الʯʽʰي مʧ خلال تʺʧʽȞ الʺॼاني الॽؗʚة وأنʤʺة الʻقل الॽؗʚة  

ʡاعي في أʻʢؗاء الاصʚارد. إن دمج الʨʺام الʙʵʱاس Ȍॽʶॼة وتॽالفعال ʜȄʜالي تعʱالȃة الفعالة، وʻيʙʺدارة الȂن  وʙʺال ʛ

  ʧة مॽɻॽʰʢل الʨام على الأصʙʱʶʺاف الʛهل الإشʶȄة وʷॽɻʺات الȄʨʱʶز مʜعȄة وǽادʸʱة الاقॽʺʻʱز الʜعǽ ةॽؗʚال

 خلال الʨʱافȘ بʧʽ أنʤʺة الʛصʙ ورؤȄة الʨʺʻ الʯʽʰي. 

تʅॽʣʨ تʨʻؔلʨجॽا الʚؗاء الاصʻʢاعي  ʦʱȄ  ، و   2030حʙيʲا تʦ إʡلاق مॼادرة جʨدة الॽʴاة ʜʳؗء مʧ رؤȄة الʺʺلؔة  

ة في الفعالॽات الاجʱʺاॽɺة والʲقاॽɾة. هʚه الʺॼادرة تʶعى   لʧʽʶʴʱ مȄʨʱʶات مʷॽɻة الȞʶان مʧ خلال زȄادة الʺʷارؗ

ʜʽ على جʺॽع الȞʶان   ʛؗʱمع ال ،ʦالعال Ȑʨʱʶعلى م ʧȞʶة للʴالʸن الʙʺال ʛʲأك ʧʽة بǽدʨعʶن الʙʺضع الʨة لʙجاه

واحʙة مʧ أبʛز الʺʙن في الʺʺلؔة العॽȃʛة الʶعʨدǽة وʨȃاǼة  داخل الʺʺلؔة العॽȃʛة الʶعʨدǽة. مʙيʻة جʙة، Ǽاعॼʱارها  

الʚؗاء   اسʱغلال  خلال   ʧم رائʙة  ذॽؗة  مʙيʻة  إلى  للʨʴʱل  ذهॽʰة  فʛصة  أعʱاب  على  تقف   ،ʧʽفȄʛʷال  ʧʽمʛʴال

الاصʻʢاعي. هʚا الʱʶǽ ʘʴॼهʙف اسʷؔʱاف ʧȞʺǽ ʅॽؗ لʱقॽʻات الʚؗاء الاصʻʢاعي أن تʶهʦ في تʛȄʨʢ مʙيʻة  

ل   Ȍفق  ʝॽل تʖʽʳʱʶ  جʙة،  وذॽؗة  مʙʱʶامة  ؗʺʙيʻة  مȞانʱها   ʜȄʜعʱل أǽʹاً   ʧؔول والʙʵمات،  الॽʱʴʱة  الॽʻʰة   ʧʽʶʴʱ

 الǽʙʴʱات الʺʱʶقʰلॽة Ǽفعالॽة.  هةʨاجملاحॽʱاجات سȞانها و 

مʧ خلال تʴلʽل مʱعʺȘ للفʛص الʱي ǽقʙمها الʚؗاء الاصʻʢاعي والǽʙʴʱات الʱي قʙ تʨاجه تॽʰʢقه في سॽاق مʙيʻة  

ॼا الʚف هʙة، يهʙج  ʦʱʽة. سʻيʙʺؗي للʚال ʛȄʨʢʱار الʶم ʦفي رس ʙاعʶة تॽات عʺلॽصʨة وتʺॽʀ Ȑرؤ ʦǽʙإلى تق ʘʴ
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ذلʥ مʧ خلال اسʱعʛاض تॽʰʢقات الʚؗاء الاصʻʢاعي في مʳالات مʱʵلفة مʲل إدارة الʺʛور والʻقل، الإدارة الॽؗʚة  

ʜʽ على دراسات حالة مॼادرا  ʛؗʱالعام، مع ال ʧة، والأمॽʴʸة الǽعاʛارد، الʨʺلل .ʦل العالʨح Ȑʛن أخʙم ʧة مʴت ناج 

جʙة في هʚا    مʙيʻةوالʙور الهام الȑʚ تلॼɻه    Ǽ2030الʛʤʻ إلى الʨʺʢح الʛʽʰؔ للʺʺلؔة العॽȃʛة الʶعʨدǽة في رؤȄة  

شامل   تʨʢر   Șʽقʴت في  الاصʻʢاعي  الʚؗاء  إمȞانات   Șʽقʴوت  ʦفه  ʨʴن مهʺة  الʘʴॼ خʨʢة  هʚا  ʲʺǽل  الॽʶاق، 

جʙة وسʨف يʛʢʱق هʚا    مʙيʻة   مع الأهʙاف الاسʛʱاتॽʳॽة للʺʺلؔة وتʢلعات سȞانومʙʱʶام للʺʙيʻة، Ǽʺا يʱʺاشى  

 . الʨʷʱه الȑʛʸॼ الʘʴॼ للʺʵالفات الॽʯʽʰة الʺʨجʨدة على أرض الʨاقع في مʙيʻة جʙة وعلى رأسها 

  ʅȄʛعʱة لॼʶʻالǼ أما ȑʛʸॼه الʨʷʱعالǼ اʻض هʛعʱʶن ʥلʚة لॽʯʽʰالفات الʵʺها للʱʽلʨʺلاف شʱإخǼ لفʱʵفإنها ت ,  ʠ

الǽ ȑʚعʛف على أنه ضعف الʨʳدة    الʨʷʱه الȑʛʸॼ الʱعȄʛفات للʱلʨث الȑʛʸॼ حʱى يʱʹح الʺعʻى ȞʷǼل أفʹل.  

الȄʛʸॼة للʺʢʻقة مʧ خلال الإعلانات واللافʱات غʛʽ الʹʛورȄة ، ʷǽʺل الآن أȑ عʖʰʶǽ ʛʸʻ فʨضى قائʺة على  

 ,.AlElaiwi et alقلॽة وجǽʙʶة سلॽʰة (الʺʻاʛʣ الॽɻॽʰʢة. ʧȞʺǽ أن يʕدȑ الʱعʛض للʱلʨث الȑʛʸॼ إلى عʨاقʖ ع

2023( . 

Ǽأنه مʙʸر قلȘ جʙيʙ نॽʰʶا ضʺʧ الʅॽʢ الأوسع للʱلʨث الʯʽʰي ، مʺا    الʨʷʱه الȑʛʸॼ أما أحʺʙ, فإنه يʨصف  

ʱʶǽلʜم الʘʴॼ لʨʸʱره وȂضفاء الʢاǼع الʛسʺي علॽه وتʙʴيʙه وتقॽʽʺه مʧ أǼعاد مʱʵلفة. وهʷǽ ʨʺل غʛʽ الʺʛغʨب  

 . ) ॽɾ)Ahmed et al., 2019ه وغʛʽ الʺʺʱع.  

تʻʱاول الʙراسة الʸعȃʨات الʱي تʨاجهها تॽʰʢقات الʚؗاء الاصʻʢاعي في تʙʴيʙ وتʅॽʻʸ الʺلʨثات الȄʛʸॼة، والʱي  

تʷʻأ مʧ اخʱلافاتها غʛʽ الʺʙʴودة في الȞʷل واللʨن والأǼعاد، مʺا ʳǽعلها أحʙ الǽʙʴʱات الʱي تʢʱلʖ مʨʺʳعات  

ا واعʙًا ًr لأتʺʱة عʺلॽة الʅॽʻʸʱ، ومع ذلʥ، يॼقى الȑʙʴʱ في تʛȄʨʢ    بॽانات واسعة للʙʱرʖȄ. تقʙم هʚه الॽʰʢʱقات نه

نʤام قادر على مʴاكاة الإدراك الȑʛʷॼ عʖʲؗ ʧ في تʙʴيʙ الʺلʨثات الȄʛʸॼة. Ǽالإضافة إلى ذلʥ، تʨاجه إدارة  

بʙقة، حʘʽ يʢʱلʖ ذلʥ دمج الॽʰانات مʧ مʸادر    الʨʷʱه الȑʛʸॼ عʺلॽات الʛصʙ تǽʙʴات في تʙʴيʙ الʺʧʽʰʰʶʱ في  

اسʙʵʱام  مʱعʙد  الʺʵالفات.   ʧع ʧʽولʕʶʺال  ʙيʙʴوت  ȋالأنʺا لʴʱلʽل  الʺʛاॼʀة،  والؔامʛʽات  العقارات  مʲل سʳلات  ة 

الʚؗاء الاصʻʢاعي ʶǽهʦ في تʧʽʶʴ هʚه العʺلॽات مʧ خلال تʴلʽل الॽʰانات الʛʽʰؔة وتʨفʛʽ نʱائج دॽʀقة وسȄʛعة،  

  . Ǽفعالॽة لȑʛʸॼ الʨʷʱه ا مʺا ʶǽاعʙ في اتʵاذ قʛارات مॽʻʰة على الأدلة وتقلʽل 

 مȜʵلة الʗراسة:  .2

مʙʸر قلȘ جʙيʙ نॽʰʶاً ضʺʧ الʅॽʢ الأوسع للʱلʨث الʯʽʰي، مʺا ʱʶǽلʜم الʘʴॼ لʨʸʱره    الʨʷʱه الȑʛʸॼ تعʙ مȞʷلة  

وȂضفاء الʢاǼع الʛسʺي علॽه وتʙʴيʙه وتقॽʽʺه مʧ أǼعاد مʱʵلفة. تؔʺʧ الʺȞʷلة في الʺʻاʛʣ غʛʽ الʺʛغʨب فʽها  

 ɦال تʙʻرج تʗʴ عʨʻان  أهʺॽة معالʳة  والʱي  الȑʛʸॼ. تأتي  الʨʷ ȑʛʸॼه  الʺʺلؔة   الʨʷʱه  يʜʳʱأ مʧ رؤȄة  ʜʳؗء لا 

وʛȃنامج جʨدة الॽʴاة، حʘʽ تʶعى هʚه الʺॼادرات إلى تʧʽʶʴ جʨدة الॽʴاة وتعʜȄʜ الʯʽʰة الȄʛʹʴة للȞʶان.    2030
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ʤاهʛ الʨʷʱه الȑʛʸॼ  يʢʱلʖ الاهʱʺام Ǽالʱفاصʽل الʳʺالॽة للʺʙن، والعʺل على إزالة م  2030تʴقȘʽ أهʙاف رؤȄة  

 .لʧʽʶʴʱ الʺʷهʙ الȑʛʹʴ، ودعʦ الॽʺʻʱة الʺʙʱʶامة

 هʗف الʗراسة:  .3

تهʙف دراسة   .جʙة   مʙيʻةفي أمانة    الʨʷʱه الȑʛʸॼ دراسة حالة: اسʷؔʱاف إمȞانॽات الʚؗاء الاصʻʢاعي في إدارة  

الʺʷارȄع عامةً و في إدارة مȞافʴة  الʴالة الى ʘʴǼ امȞانॽة ودور الʚؗاء الاصʻʢاعي في إحʙاث ثʨرة في إدارة  

ʜʽ على ॽɿॽؗة تʳاوز الǽʙʴʱات الʱي تʛʢحها الأسالʖʽ    مʙيʻة   الʨʷʱه الǼ ȑʛʸॼأمانة ʛؗʱرة خاصة، مع الʨʸǼ ةʙج

مʲل الʴاجة إلى تʧʽʶʴ الʨقʗ، الؔفاءة، الʙقة، وتʨزȄع الʺʨارد. Ǽفʹل قʙرة تॽʰʢقات  لإدارة عʺلॽات الʛصʙ  الʱقلǽʙʽة  

على تʴلʽل الॽʰانات الʹʵʺة وتقʦǽʙ حلʨل دॽʀقة ʛʶǼعة فائقة، حǽ ʘʽعʙ  على سʛعة الʛصʙ و ي  الʚؗاء الاصʻʢاع

الʚؗاء الاصʻʢاعي أداة مʨʴرȄة لʱعʜȄʜ أداء وفعالॽة إدارة هʚه الʺʷارȄع مʧ خلال تقʦǽʙ نʺاذج تʴلʽلॽة مʱقʙمة.  

 ɦواق الʴالॽة  في الاسʛʱاتॽʳॽات  الʹعف   ȋنقا  ʙيʙʴاعي تʻʢؗاء الاصʚلل  ʧȞʺȄغلال  وʱف اسʙهʱʶات تʻʽʶʴاح تʛ

  ʦي تʱة الǽʙʽقلʱق الʛʢاض الʛعʱاس ʦʱʽس ʦʶا القʚع. في هȄارʷʺال ʚʽفʻʱاللازم ل ʗقʨل الʽل وتقلʲل أمȞʷǼ اردʨʺال

 والʛʢق الʙʴيʲة لعʺلॽات رصʙ ومʱاǼعة الʨʷʱه الȑʛʸॼ في مʙيʻة جʙة. والǽʙʴʱات الʱʻاجة عʻها اسʙʵʱامها 

 أهॻʸة الʗراسة  .4

  ʛʽأثʱا لʛًʤة نʛʽʰؗ ةॽʺراسة أهʙه الʚه ʖʶʱؔت ȑʛʸॼه الʨʷʱة    الʻيʙة في مȄʛʹʴة الʯʽʰاة والॽʴدة الʨي على جʰلʶال

لا ǽقʛʸʱ فقȌ على الʱأثʛʽ الȑʛʸॼ، بل ʙʱʺǽ لʷॽʺل جʨانʖ نفॽʶة وصॽʴة للȞʶان، مʺا    الʨʷʱه الȑʛʸॼ جʙة.  

تʶعى هʚه الʙراسة إلى تʧʽʶʴ الʯʽʰة الȄʛʹʴة  ʳǽعل مʧ الʹʛورȑ الʘʴॼ عʧ حلʨل فعالة ومʙʱʶامة لʺعالʱʳه.  

  مʧ خلال تȘʽʰʢ تقॽʻات الʚؗاء الاصʻʢاعي لʧʽʶʴʱ جʨدة الॽʴاة وتʴقȘʽ الॽʺʻʱة الʺʙʱʶامة  2030ودعʦ رؤȄة  

 .ȑʛʸॼه الʨʷʱة الʳومعال ʙات رصॽادارة عʺل ȘȄʛʡ ʧع 

جʙة إلى مʙيʻة ذॽؗة. مʧ خلال    ʙيʻةم  تعʙ هʚه الʙراسة رائʙة في اسʷؔʱاف إمȞانॽات الʚؗاء الاصʻʢاعي في تȄʨʴل

، مʺا ʶǽهʦ في تȄʛʶع اتʵاذ  الʨʷʱه الȑʛʸॼ اسʙʵʱام الʚؗاء الاصʻʢاعي، ʧȞʺǽ تعʜȄʜ ؗفاءة عʺلॽات رصʙ وȂدارة  

القʛارات وتʧʽʶʴ الاسʳʱاǼة للʺʵالفات الॽʯʽʰة. سʨʱفʛ هʚه الʙراسة نʺاذج وحلʨل مʛؔʱʰة ʧȞʺǽ تॽʰʢقها في سॽاقات  

 ʦاهʶǽ ابهة، مʺاʷة. مॽادة الفعالȄوز ʅॽؔالʱل الʽة وتقلȄʛʹʴمʺارسات الإدارة ال ʛȄʨʢفي ت 

الʺʙن  كʺا   الȑʛʤʻ والॽʰʢʱقي لاسʙʵʱام الʚؗاء الاصʻʢاعي في إدارة   ʦالفه ا في تʨسॽع  ً́ ǽأ الʙراسة  تʶاهʦ هʚه 

والʺʧʽʢʢʵ    الॽؗʚة، مʺا ǽعʜز الʘʴॼ العلʺي في هʚا الʺʳال. ؗʺا تقʙم نʱائج الʙراسة رؤॽʀ Ȑʺة لʻʸاع القʛار 

وتʧʽʶʴ    الʨʷʱه الȑʛʸॼ الʧʽȄʛʹʴ، حʻȞʺǽ ʘʽهʦ اسʙʵʱامها لʛȄʨʢʱ اسʛʱاتॽʳॽات وسॽاسات أكʛʲ فعالॽة في إدارة  

الʺʷهʙ الȑʛʹʴ. مʧ خلال تقʦǽʙ حلʨل مʛؔʱʰة ومʙʱʶامة، تʶعى هʚه الʙراسة إلى دعʦ الॽʺʻʱة الȄʛʹʴة الʺʙʱʶامة  

 وتعʜȄʜ جʨدة الॽʴاة في مʙيʻة جʙة. 
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 الʴاǺقة:  الʗراسات  .5

5.1 . )  ʦʴرنʦل ʦاولǺ ا وʙʵॻم ʣانǻ2024دراسة ما ( 

تʻاولʗ الʙراسة اسʙʵʱام تقॽʻة الʚؗاء الاصʻʢاعي في الʺʶاعʙة في تفʞॽʱ الʛʱاث الʲقافي عʛʰ تقʦǽʙ نʛʤة شاملة  

ʜت الʙراسة على ॽɿॽؗة   على تقॽʻات الʚؗاء الاصʻʢاعي والȞॼʷات العॽʰʸة في رصʙ وحʺاǽة الʺʨاقع الʛʱاثॽة. ورؗ

  ʧأماك ʙيʙʴعلى ت ʙاعʶǽ ة مʺاॽاثʛʱاني الॼʺة في الॽلȞॽات الهॽɿلʱب والʨʽالع ʧف عʷؔات في الॽʻقʱه الʚام هʙʵʱاس

والʲقافة   الʛʱاث  الʴفاȍ على  في تʧʽʶʴ جهʨد  الʱقॽʻة  إلى دور  أǽʹاً  الʙراسة   ʗقʛʢقة.  وتʙب الʱلॽɿات وأنʨاعها 

ة إلى الʺʜاǽا والقʨʽد الʺʱعلقة بهʚه الʱقॽʻات و سلʗʢ الʹʨء  وتʶهʽل عʺلॽات الʱفʞॽʱ والॽʸانة. ؗʺا تʛʢقʗ الʙراس

 على أهʺॽة الاسʛʺʱار في الʘʴॼ والʛȄʨʢʱ في هʚا الʺʳال لʱعʜȄʜ جهʨد الʴفاȍ على الʛʱاث الʲقافي. 

5.2 .  ʛʠʴأغ) ȏʗȂʙʻناج ȏʗȂو رʗʹʻ٢٠٢٣دراسة س ( 

ʙع بهȄارʷʺال إدارة الʳاعي في مʻʢؗاء الاصʚام الʙʵʱراسة على اسʙت الʜ ف تغʛʡ ʛʽʽق تʻفʚʽ مهام مʙيȑʛ  رؗ

الʺʷارȄع Ǽاسʙʵʱام خʨارزمॽات الʚؗاء الاصʻʢاعي الʺʙʵʱʶمة في إدارة الʺʷارȄع. وقʙ قام الॼاحǼ ʘاسʙʵʱام الʺʻهج  

  ʧة عॽالعʺل ʦتهʛʰلا تقل خ ʧʺع مȄارʷʺال إدارة الʳفي م ʧʽالعامل ʧم ʘʴॼة الʻʽع ʗان سʨʻات. وʻȃاء    ٣الʨʻعي وؗ

ॽه مʧ معلʨمات تʨصل الॼاحʘ إلى وجʨد حاجة إلى اسʙʵʱام تقॽʻة الʚؗاء الاصʻʢاعي في  على ما تʦ الʨʸʴل عل

 إدارة الʺʷارȄع لʱعʜȄʜ إنʱاجॽة مʙيȑʛ الʺʷارȄع واسʙʵʱامه في الȌॽʢʵʱ للʺʷارȄع وȂدارة الʺʨارد واتʵاذ القʛارات. 

 )2023دراسة زهʙاء هادȏ ؕاʤʡ (أبȂʙل  . 5.3

ʜت الʙراسة  تʻاولʗ الʙراسة أثʛ الʨʷʱه الȑʛʸॼ في   مʴافʤة Ǽابل على الʚائقة الʳʺالॽة للعʛض الȑʛʹʴ حʘʽ رؗ

ʜ الʺʴافʤة مʲل الهॽاكل غʛʽ الʺʻʱاسقة ونقʟ عʻاصʛ الʦॽʺʸʱ الʺعاصʛة والʨʷارع   ʛؗضى في مʨار الفʷʱعلى ان

 ʛʹʴة الॽالʺʳال ʛʽاب الʺعايॽɼاء وʛʹʵاحات الʶʺة والॽهʽفʛʱاحات العامة الʶاب الॽɼهالؔة وʱʺقة الॽʹة في  الȄ

مʷهʙا ؗʺʱʳʺع للʘʴॼ تʺʲل مʨضʨع الʘʴॼ عȘȄʛʡ ʧ الʨʳلة الʺʙʽانॽة    50وقʙ قامʗ الॼاحʲة بʛصʙ        الʺʢʻقة.  

  ʧنة مʨȞم ʘʴॼة الʻʽع ʗان مʷاهʙ تʦ اخॽʱارها ǼالȄʛʢقة القǽʙʸة وتʦ اسʙʵʱام الʺʻهج الʨصفي    5والʱقاȋ الʨʸر وؗ

أن للʨʷʱه الȑʛʸॼ دورا ʛʽʰؗا في الʱأثʛʽ على الʚائقة الʳʺالॽة  وقʙ أشارت نʱائج الʘʴॼ إلى              الʴʱلʽلي.  

  ʦأه  ʗʸʵتل الʺʢʻقة.  في  ȄʛʸǼة  تʨʷهات  و  فʨضى  وجʨد  على  وأكʙت  Ǽابل  مʴافʤة  في   ȑʛʹʴال للعʛض 

  ʦॽامʸʱام الʙʵʱقة واسʢʻʺة للॽالʺʳة والȄʛʸॼدة الʨʳال ʧʽʶʴʱل ȑʛʹʴال ʦॽʤʻʱوال Ȍॽʢʵʱال ʧʽʶʴات في تॽصʨʱال

ʨفʛʽ الʶاحات العامة الʛʱفʽهॽة والʺʶاحات الʛʹʵاء ؗʺا أوصʗ بʱفعʽل الʨʱاصل بʧʽ الʺʱʳʺع الʺʴلي  الʺعاصʛة وت

ة الʺॽɻʺʱʳة   والʺʕʶولʧʽ مʧ أجل تʧʽʶʴ العʛض الȑʛʹʴ والॽɺʨʱة Ǽأهʺॽة الʳʺالॽة الȄʛʹʴة والʘʴ على الʺʷارؗ

  في تʛȄʨʢ الʺʢʻقة وتʧʽʶʴ الʚوق الʳʺالي. 
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 ) ʙ2023ون (دراسة مʗʸʲ يʙʻات حʥʻʴ وآخ  . 5.4

ʷف   Ǽاسʙʵʱام نʤام مʻʰي بʱقॽʻة الʚؗاء الاصʻʢاعي    الʨʷʱه الȑʛʸॼ قام الॼاحʨʲن Ǽإجʛاء دراسة Ǽغʛض تʴلʽل وؗ

  ʧف عʷؔلل ȑʛʸॼه الʨʷʱام    الʤʻال ʧʽʶʴض تʛغǼ ةʛʺʱʶلها مʽلʴانات وتॽʰة جʺع الॽن عʺلʨؔت ʘʽʴǼ ل تلقائيȞʷǼ

نʺʨذج   اسʙʵʱام   ʦت الʺʙرȃة.  الʻʺاذج  أداء   ʧʽʶʴت بهʙف  الʙʱرʳȄي   ʦعلʱوال  Ȍʷʻال  ʦعلʱال  ʦॽʂمفا اسʙʵʱام   ʦوت

YOLOv5    ذجʨʺونFaster R-CNN    ذجʨʺونEfficientDet   قه على اʨذج الأول تفʨʺʻال ʛهʣأ ʙوق  ʧʽذجʨʺʻل

الآخʧȄʛ وقʙ اسʙʵʱم الॼاحʨʲن نʤام أنʙروʙȄ لʶʱهʽل عʺلॽة تقʦǽʙ الʨʸر الʱي تȑʨʱʴ على تلʨث ȑʛʸǼ مع إحʙاثॽات  

  ʙصʛلة لʸهات ذات الʳال ʙاعʶǽ قع مʺاʨʺال ȑʛʸॼه الʨʷʱافي.   الʛغʳقع الʨʺال ʙيʙʴوت 

5.5 .   ʦر (مايʦȜʱنʦس ʥفॻؕ ʜॻȁراج و روʦش ȏارʦʵॻجʦ٢٠٢٢دراسة ي( 

الॼاحʲان Ǽإجʛاء مقابلات مع  هʙفʗ الʙرا قام   ʘʽات حॽʳمʛʰع الȄارʷا مʙيʙʴع وتȄارʷʺفي ال ʗقʨسة إلى إدارة ال

  ʙوق الʺʷارȄع.  في   ʙʽاعʨʺال  ʖʶʴǼ الʺʢʱلॼات  تلॽʰة  الʺʣʨفʧʽ وهي  تʨاجه  الʱي  الʺȞʷلة  وتعʛفʨا على   ʧʽفʣʨʺال

العʺل وتʙرʖȄ الʺʣʨفʧʽ على اسʙʵʱامه  أوصʗ الʙراسة Ǽأن يʦʱ إدخال نʤام الʚؗاء الاصʻʢاعي وأدواته في مʳال  

 مʧ أجل تʧʽʶʴ عʺلॽة إدارة الʺʷارȄع. 
 ) 2022دراسة ريم محمد باوارث (فبراير   .5.6

ومʤاهʛه وأسॼاب ʣهʨره وأثʛه على صʴة الإنʶان    الʨʷʱه الȑʛʸॼ قامʗ الॼاحʲة في دراسʱها على الʱعʛف على  

 ʛاهʤلي في دراسة مʽلʴʱصفي الʨهج الʻʺام الʙʵʱاس ʦت ʙة. وقʙة جʻيʙاء مॽأح ʠعǼ راسة فيʙال Șʽʰʢت ʦت ʘʽح

 ȑʛʸॼه الʨʷʱاع    الʨلف أنʱʵم ʙرص ʦراسة وتʙة الʻʽعلى ع ȑʛʸॼه الʨʷʱة    الॽقات الإعلانʸاني والʺلʛʺالع Ȍʺʻل الʲم

بʧʽ الأحॽاء مʴل الʙراسة وأوصʗ    الʨʷʱه الȑʛʸॼ لى الʙʳران. وخلʗʸ الʙراسة إلى وجʨد تॼايʧ في  والʱؔاǼة ع 

 الʙراسة إلى الʴاجة لȄʜادة الʨعي الȑʛʸॼ وتʧʽʶʴ الʺʷهʙ الȑʛʹʴ للأحॽاء. 
 ) 2022دراسة سويتا بهاتشاريا وآخرون ( .5.7

الॽʰانات في الʺʙن الॽؗʚة Ǽغʛض تʧʽʶʴ إدارة الʺʨارد  قام الॼاحʨʲن بʙراسة اسʙʵʱام تقॽʻة الʱعلʦ العʺȘʽ في تʴلʽل  

  Ȍȃعة رʛام الإضاءة وسʤʻؗ ةॽؗʚن الʙʺفي ال Șافʛʺها على إدارة الʱȃʛʳلفة وتʱʵقات مॽʰʢعلى ت ʜʽ ʛؗʱال ʦت ʦث ʧوم

شȞॼات الʺʛور. وقʙ خلʗʸ الʙراسة إلى أن اسʙʵʱام عʺلॽة الʱعلʦ العʺʶǽ Șʽاهʦ في تʛȄʨʢ العʙيʙ مʧ الأنʤʺة  

لॽة الʱي تʶاعʙ على تʧʽʶʴ جʨدة الॽʴاة مʧ الʻاحॽة الॽʰʢة ومʧ ناحॽة إدارة الʺʙن الॽؗʚة أǽʹاً مʺا ʶǽاهʦ في  الآ

تʨفʛʽ بʯʽة آمʻة وصॽʴة للʺʨاʧʽʻʡ. وقʙ أوصʗ الʙراسة إلى زȄادة الاسʲʱʺار في بॽʻة الإنʛʱنʗ والʨʻؔʱلʨجॽا الʱي  

مʳال الʯʽʰة الॽؗʚة والʱعاون مابʧʽ القʢاع العام والʵاص  تʶاعʙ على جʺع الॽʰانات وتعʜȄʜ الʘʴॼ والʛȄʨʢʱ في  

  لॼʱادل الʛʰʵات والʺعارف. 
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 ) 2021دراسة عثمان يوما و آخرون ( .5.8

قام الॼاحʨʲن Ǽاسʙʵʱام تقॽʻات الʱعلʦ العʺȘʽ و الاسʷʱعار عǼ ʧعʙ للʷؔف عʧ عʺلॽات تفȄʛغ الʻفاǽات Ǽاسʙʵʱام  

ا  في   ʝȄʨل ʗقة سانʢʻار في مॽʡ ونʙب تʴلʽل  ʡائʛات  في  العʺॽقة   ʖʸالع لʻʶغال حʘʽ تʦ اسʙʵʱام شȞॼات 

الʺعॽʻة ȞʷǼل جʙʽ مع وجʨد    Șʡاʻʺال الʨʺʻذج يʱعʛف على  الʱʻائج أن  الʢائʛات وأʣهʛت   ʧذة مʨالʺأخ الʨʸر 

صعȃʨات في Ǽعʠ الʺʻاȘʡ الʱي تفʱقʛ إلى حقائȘ أساسॽة. ؗʺا بʗʻʽ الʱʻائج أن اسʙʵʱام هʚه الʱقॽʻات  في عʺلॽة  

ʧ أماكʧ الʻفاǽات ǽعʙ أسلȃʨاً مʺʱازاً وذلʥ للʙقة العالॽة في تʙʴيʙ مȞان وأنʨاع الʻفاǽات. وقʙ أوصʗ الʙراسة  الʷؔف ع

 Ǽإعادة بʻاء نʺʨذج لʷؔف الʺʻاȘʡ غʛʽ الʺغʢاة ونʺʨذج آخʛ للʺʻاȘʡ الʺغʢاة. 
 ) 2019دراسة خديجة واكلي وآخرون ( .5.9

Ȍائʛخ ʦورس ʦॽʽة تقॽات في عʺلǽʙʴʱراسة الʙال ʗاولʻت   ȑʛʸॼه الʨʷʱقات    الॽʰʢʱام الʙʵʱاسǼ هʙرص ʗʷن وناقʙʺفي ال

  Ȍائʛخ ʦسʛر لʙʸʺحة الʨʱمف ȑʛʸॼه الʨʷʱاس  الॽʀ ةॽانȞراسة إمʙال ʗʲʴǼ اʺؗ . ȑʛʸॼه الʨʷʱن    الʙʺة في الॽفعالǼ

 Openو    PostgreSQLو    OpenGeo Suiteفي وقʗ وتؔلفة أقل بʨاسʢة الॽʰʢʱقات مفʨʱحة الʺʙʸر مʲل  

Data Kit (ODK)    اناتॽع بʺʳام لʤن ʛȄʨʢت ʦʱي ʘʽʴǼ ȑʛʸॼه الʨʷʱلة    الʨʺʴʺة الʜام الاجهʙʵʱاسǼ نʙʺفي ال

الʺʛصʨد. وقʙ تʨصلʗ الʙراسة إلى    الʨʷʱه الȑʛʸॼ وجʺع الॽʰانات وȂدارتها عʛʰ خادم على الإنʛʱنʗ ومʧ ثʦ تʴلʽل  

الॽة ؗʺا شʙدت على أهʺॽة تʨفǼ  ʛʽفع  الʨʷʱه الȑʛʸॼ إمȞانॽة الاسʱفادة مʧ الॽʰʢʱقات مفʨʱحة الʺʙʸر في ॽʀاس  

الʙعʦ للʺʨارد الȄʛʷॼة الʱي سʱقʨم Ǽعʺلॽة الʛصǼ ʙاسʙʵʱام الأجهʜة الʺʨʺʴلة. وأوصʗ الʙراسة بʨʱفʛʽ تʙرʖȄ مʲȞف  

  ʦॽʽام أدوات تقʙʵʱن لاسʙʺال Ȍॽʢʵعلى ت ʧʽʺص القائʨʸʵالȃو ʧʽʸʱʵʺلل ȑʛʸॼه الʨʷʱال . 
 ) 2019دراسة خديجة واكلي وآخرون (  .5.10

  ʦॽʽورة تقʛراسة ضʙض الʛعʱʶت ȑʛʸॼه الʨʷʱم    الʙقǽ ʘʽث حʨلʱا الʚه ʦॽʽقʱد أداة لʨة وجॽʺة وأهȄʛʹʴات الʯʽʰفي ال

  ʦॽʽة تقॽل عʺلʽهʶʱه الأداة لʚه ʘاحॼال ȑʛʸॼه الʨʷʱال  ʅॽʻʸوت ʙيʙʴفي ت ʧʽʲاحॼال ȑرأ ʖʶʴǼ ȑʙʴʱل الʲʺʱȄو .

 ɦة للॼʰʶʺال ʛاصʻم  العʙʵʱʶأداة ت ʛȄʨʢاح وتʛʱاق ʦت ʙة العامة. وقʴʸة والʯʽʰها على الʛʽتأث ʦॽʽوتق ȑʛʸॼث الʨل

تقॽʻة تʴلʽل الهʛم الʶʱلʶلي والʺʶح العام والʺʶاǼقة الفʨتʨغʛاॽɾة لʙʴʱيʙ العʻاصʛ الʺॼʰʶة للʱلʨث الȑʛʸॼ وتॽʻʸفها.  

ان مʧ نʱائج الʙراسة أن الإدارة الʺقʛʱحة تʨفʛ تقʦॽʽ للʱلʨث ا لȑʛʸॼ عॽʀ ʛʰاس وجʨد خʸائʟ مʱʵلف العʻاصʛ  وؗ

  Ȑʨʱʶاً مʹǽأ ʧʽʰا تʺؗ ȑʛʸॼث الʨلʱة للॼʰʶʺال ȑʛʸॼه الʨʷʱال    ʧاس مॽʁه    100إلى    1على مʚاً أن هʹǽأ ʧʽȃو

الʻامॽة وʧȞʺȄ أن   الȄʛʹʴة في الʙول   Șʡاʻʺال ʦʤة لʺعॼاسʻة ومȄʨعلها قʳǽ اء مʺاʛʰʵعلى آراء ال ʙʺʱالأداة تع

 ʛاب القʴأص ʙاعʶار  تʷʱأفʹل لان ʦن في فهʙʺي الʢʢʵمي ومʨȞʴار ال ȑʛʸॼه الʨʷʱال . 

 ʹهॻʱة الʗراسة (دراسة الʲالة): م .6

) أن ǽقʨد الابʱؔار في إدارة الʺʷارȄع،   AIتهʙف الʙراسة إلى ʘʴǼ واسʷؔʱاف الॽɿॽؔة الʱي ʧȞʺǽ للʚؗاء الاصʻʢاعي (

وتعلʦ الآلة      Data Recordsسʳلات الॽʰانات  جʙة Ǽاسʙʵʱام    مʙيʻةفي أمانة    الʨʷʱه الȑʛʸॼ وȃالʙʴʱيʙ معالʳة  
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Machine Learning    اناتॽʰال الʹʵʺة  Data analyticsوتʴلʽلات  الॽʰانات  مع  والʱعامل   ،Big Data  ،

اتʳاهات    ʧʺض مॽɿʵة   ȋأنʺا  ʧع الȑʛʸॼ والʷؔف  Ǽالʚؗاء   الʨʷʱه  الʺʙعʨم  الʻهج  هʚا  سʶॽاعʙنا  الʱارॽʵȄة. 

جʙة في ادارة الʨʷʱه الȑʛʸॼ والʺعʨقات الʱي واجهʱها Ǽاسʙʵʱام ʛʡق    مʙيʻةالاصʻʢاعي على فهʦ تǽʙʴات أمانة  

 .ȑʛʸॼه الʨʷʱة الʳومعال ʙات رصǽʙʴاجهة تʨة ومʳات أفʹل لʺعالॽʳॽاتʛʱاس ʛȄʨʢت ʦث ʧة، ومǽʙʽقلʱال ʙصʛال 

Ǽالʛʢق الʱقلǽʙʽة، وʘʴȃ ما إذا ؗانʗ تॽʰʢقات    الʨʷʱه الȑʛʸॼ دراسة الʴالة للʱعʺȘ في تعقʙʽات إدارة    سʦʱʽ اسʙʵʱام 

  ȋقاʻب ʕʰʻʱالي، والʴاعي الʻʢؗاء الاصʚام الʙʵʱاس ʦॽʽم الؔفاءة، وتقʙأوجه ع ʙيʙʴفي ت ʦاهʶاعي تʻʢؗاء الاصʚال

في  ȑʛʹʴال للॽʶاق  ا  ًy ॽʸة خʺʺʸل مʨاح حلʛʱواق  ، الʱارॽʵȄة    مʙيʻة   الʱلʨث  للॽʰانات  تʴلʽلʻا   ʛهʤॽُة. سʙج

والॽʰانات في الʨقʗ الفعلي ʧȞʺǽ ʅॽؗ للʚؗاء الاصʻʢاعي تʧʽʶʴ إدارة الʺʷارȄع الʱقلǽʙʽة مʧ خلال تعʜȄʜ عʺلॽة  

  صʻع القʛار وتقلʽل الأخʢاء، تʅॽɿʵ الʺʵاʛʡ، والʱعامل مع مʨʺʳعات الॽʰانات الʺعقʙة ȞǼفاءة وتʨزȄع الʺʨارد. 

ǽقʙم هʚا الʘʴॼ في    ʶǽاهʦ في هʦ مȐʙ تؔامل هʚه الॽʰʢʱقات مع الʳهات الاخȐʛ ذات العلاقة.  كʺا ʧȞʺǽ ان

الʚيʶǽ ʧعʨن إلى تʧʽʶʴ الʨʳدة   العلاقة  للॼاحʧʽʲ وصʻاع القʛار في الأمانات والʳهات ذات  الʻهاǽة رؤॽʀ Ȑʺة 

 الॽʯʽʰة والʦॽʺʸʱ الȑʛʹʴ في جʙة وخارجها. 

أمانة    ʛفʨةتʻيʙحالة  م دراسة  معالʳة    جʙة  في  الاصʻʢاعي  الʚؗاء  الȑʛʸॼ مʲالॽة لاسʷؔʱاف دور  في    الʨʷʱه 

  ʧʽمʛʴة للǼاʨʰؗ قعهاʨم ʖإلى جان ،ʘيʙʴي والʵȄارʱر الʨʢʱال ʧم ʙȄʛها الفʳȄʜم Șلʵǽ .ةʙة الʺعقȄʛʹʴال ʧالأماك

ʳومعال  ʙعلى رص الاصʻʢاعي  الʚؗاء  قʙرة  مʲالॽة لاخॼʱار   ȑʛʸॼال للʱلʨث  مʙʴدة  تǽʙʴات   ،ʧʽفȄʛʷه  الʨʷʱال ة 

الȑʛʹʴ وتʧʽʶʴ جʺالॽات الʺʻاȘʡ الȄʛʹʴة. Ǽالإضافة إلى ذلʥ، فإن الʺʨقف الاسॼʱاقي للأمانة تʳاه الʴلʨل  

  ʧاعي. مʻʢؗاء الاصʚعلى ال ʜ ʛؗي تʱاث الʴǼة للأॽʻانات غॽȃة داعʺة وʯʽب ʛفʨة يȄʛʹʴة في الإدارة الॽجʨلʨʻؔʱال

ʴت ȑدʕي ʅॽؗ هارʣا إʻʻȞʺǽ ،ةʙعلى ج ʜʽ ʛؗʱانات  خلال الॽʰاعي لʻʢؗاء الاصʚل الʽل ȑʛʸॼه الʨʷʱال    Ȑإلى رؤ

قابلة للʻʱفʚʽ، والʺʶاهʺة في الʻهاǽة في الʻقاش الأوسع حʨل الاسʙʱامة والابʱؔار في مʺارسات إدارة الʺʷارȄع مʺا  

 للارتقاء ʨʳǼدة الॽʴاة وتʧʽʶʴ الʺʷهʙ الʶǽ2030   .ȑʛʹʴاهʦ في تʴقȘʽ مʱʶهʙفات رؤȄة الʺʺلؔة 

ʳهʻم ʧء مʜʳا في  كʺǼ ،وعʛʷʺفي ال ʧʽʽʶॽئʛة الʴلʸʺاب الʴة مع أصʺʤʻه مॼاء مقابلات شʛإج ʦʱʽس ،ʘʴॼة الॽ

جʙة، لاكʶʱاب رؤȐ أعʺȘ حʨل عʨʽب    مʙيʻة  ذلʥ مʙراء الʺʷارȄع و مʨʸʸʵʱ الʚؗاء الاصʻʢاعي ومʕʶولʨ أمانة

ʦثة، فهʙʴʱʶʺة الʺʤقة عʺل الأنȄʛʡ فةʛمع ،ȑʛʸॼه الʨʷʱة للǽʙʽقلʱال ʙصʛقة الȄʛʡ    ʥات، وذلǽʙʴʱقات والʨالʺع

مفʨʱحة   ʘʽʴǼ تʨؔن  الʺقابلات  هʚه   ʗʺʺُص ʙوق معالʱʳها.  الʛصʙ وʛʡق  الأهʙاف مʧ عʺلॽة  أجل معʛفة   ʧم

ومʨجهة Ǽأهʙاف ॽʲʴǼة مʙʴدة، مʺا ʶǽʺح Ǽالʱقاʅॽʡ ȋ واسع مʧ وجهات الʛʤʻ حʨل دور الʚؗاء الاصʻʢاعي  

Ȅʛʹʴة الʯʽʰدة الʨاق جॽس ʧʺع ضȄارʷʺات  في إدارة الǽʙʴʱل الʨقة حॽʀل دʽتفاص ʧف عʷؔال ʧهج مʻا الʚا هʻʻȞّة. م

للآثار    الفهʦ، وȃالʱالي إثʛاء  الʨʷʱه الȑʛʸॼ والفʛص الʱي تʺʗ مʨاجهʱها في الاسʱفادة مʧ الʚؗاء الاصʻʢاعي لإدارة  
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الॽʁʴقي.    ʦالعال بʯʽات  في  الاصʻʢاعي  الʚؗاء  ها  ʛؗʴǽ الʱي  الاسʛʱاتॽʳॽات  وفعالॽة  خلاو العʺلॽة   ʧه  مʚه ل 

جʺع رواǽات مॼاشʛة وآراء خʛʰاء لا تقʙر بʧʺʲ ساهʺȞʷǼ ʗل ʛʽʰؗ في عʺȘ واتʶاع نʢاق تʴلʽل    تʦالʺʴادثات،  

 دراسة الʴالة الʵاصة بʻا. 

تʣʨف الʙراسة تʴلʽل الʨثائȘ الʺʱعلقة Ǽالانʤʺة الʺʙʵʱʶمة للʛصʙ مʧ أجل دراسة وتقʦॽʽ مʻهॽʳة الهʯʽة الʶعʨدǽة  

في    الʨʷʱه الȑʛʸॼ للॽʰانات والʚؗاء الاصʻʢاعي (سʙاǽا) القائʺة على الʚؗاء الاصʻʢاعي في الʱفʞॽʱ واكʷʱاف  

نقȑʙ.    مʙيʻةأمانة   ȞʷǼل  الʺʱعلسʦʱʽ  جʙة   Șثائʨال وȂنفاذ  تʴلʽل   ʧʽʷʱالʺف وأداء   ʞॽʱفʱال ونʱائج  الʤʻام   ʛʷʻب قة 

  ʧم ʧʽʰʰʶʱʺوال ȑʛʸॼه الʨʷʱأوجه ال ʙيʙʴة تॽل على فعالʽلʴʱا الʚه ʜ ʛؗʽمي. سʨȞʴقع "إفاء" الʨم ʛʰامات عʛالغ

للʚؗاء   العʺلॽة  الॽʰʢʱقات   ʧع  ʘʴॼال سʷȞॽف  ʙʵʱʶُ̋مة،  ال والإجʛائॽة  الʨʻؔʱلʨجॽة   ʛʡالأ في   Șʽقʙʱال خلال 

ʢة  الاصʴافȞʺل الʺʙʵʱʶمة  للاسʛʱاتॽʳॽات  نقǽًʙا  ا  ً̋ ॽʽتق ǽقʙم   ،ʥذل  ʧم  ʦوالأه الॽʯʽʰة،  ʺة  ʨؗʴال في  الʨʷʱه  ʻاعي 

 ȑʛʸॼة. الॽلʰقʱʶʺات الʻʽʶʴʱجه الʨي ʙوق ، 

Ǽالإضافة إلى ذلʥ، تʧʺʹʱ مʻهॽʳة الʘʴॼ تʴلʽل الʱقارʛȄ الʙورȄة الʱي يʦʱ إنʷاؤها أثʻاء تȘʽʰʢ الʤʻام الʙʳيʙ لإدارة  

جʙة ومقارنʱها ʽʲʺǼلاتها في ʛʡق الʛصʙ القǽʙʺة. تعʛʰʱ هʚه الʱقارǼ ʛȄالغة الأهʺॽة   مʙيʻة نةفي أما لȑʛʸॼ الʨʷʱه ا 

  ʥا في ذلʺǼ ،اعيʻʢؗاء الاصʚه ال ʛؗʴǽ ȑʚام الʤʻها مع الʱاجهʨم ʗʺي تʱات الǽʙʴʱة والॽلʽغʷʱة الॽالفعال  ʦلفه

الॽʯʽʰة مʲل الʛʤوف الȄʨʳة. مʧ خلال الʙʱقȘʽ في هʚه  القʹاǽا الʺʱعلقة بʙقة الاكʷʱاف، وعʨʽب الآلة، والعʨامل  

الʱقارʛȄ، نهʙف إلى تʙʴيʙ الأنʺاȋ والقʹاǽا الʺʛؔʱرة والاسॼاب في حʨʸل الʨʷʱه الȑʛʸॼ والʱي قʙ تʕثʛ على  

 كفاءة الʤʻام والإدارة الʷاملة للʱلʨث الȑʛʸॼ وتقǼ ʦǽʙعʠ الʺقʛʱحات لʻʽʶʴʱها و ʲʴǼها مʱʶقʰلا.  

ʴʱا الʚه ʧȞّʺǽ  لʨح Ȑرؤ ʦǽʙة، وتقॽʯʽʰة والȄʛʹʴاقات الॽʶلف الʱʵا في مॽجʨلʨʻؔʱانة الʱة ومॽʀʨثʨم ʦॽʽتق ʧل مʽل

كॽɿॽة تʅॽؔ الʤʻام مع الʺʱغʛʽات الʵارجॽة مʲل الʱغʛʽات الʺʻاخॽة وȂدارتها، والʱي ʧȞʺǽ أن تʕثȞʷǼ ʛل ʛʽʰؗ على  

الॽʱʴʱة    قʙرات الʷؔف. مʧ خلال هʚه الʺʛاجعة الʷاملة، نعʜʱم تʶلȌॽ الʹʨء على مʳالات الʧʽʶʴʱ في الॽʻʰة 

  ʙل فعال في رصȞʷǼ اهʺةʶʺاعي على الʻʢؗاء الاصʚام الʤرة نʙة، لʹʺان قॽلʽغʷʱلات الʨ ʨؗوتʛʰة والॽجʨلʨʻؔʱال

الȑʛʸॼ ومعالʳة   سʨʽفʛ  الʨʷʱه  الʙيʻامॽȞॽات  هʚه   ʦفه فإن   ،ʥذل على  علاوة  فعال.  ॽʀʺة   ȞʷǼل  ملاحʤات 

، مʺا ʶǽهل تʧʽʶʴ تॽʰʢقات الʚؗاء الاصʻʢاعي  وصʻاع القʛار   مʙيȑʛ الʺʷارȄعلʺʸʸʵʱي الʚؗاء الاصʻʢاعي و 

 .ʅॽؔʱة للॽونة وقابلʛم ʛʲة أكॽʯʽة بॼʀاʛة مʺʤأن ʛȄʨʢاهʺة في تʶʺة والȄʛʹʴفي الإدارة ال 

 الاʟار العʸلي: أدوات الʙصʗ والʲʯلʻل Ǻاسʗʳʯام تقʹॻات الʘؕاء الاصʠʹاعي  .7

  الʙʴيʲة   والأسالʖʽ  الȑʛʸॼ   الʨʷʱه   مʵالفات  لʛصʙ  الʱقلǽʙʽة  الأسالʖʽ  بʧʽ  ومقارنة  اسʱعʛاض  سʦʱʽ   الʜʳء،  هʚا  في

  أمانة  في  تʙʵʱʶُم  ؗانʗ   الʱي   الʱقلǽʙʽة  الʺʺارسات  اسʱعʛاض  سʦʱʽ.  الاصʻʢاعي  الʚؗاء  تقॽʻات   على  تعʙʺʱ  الʱي 

  سʦʱʽ  ذلʥ،  إلى  Ǽالإضافة.  والʛʶعة  والؔفاءة   الʙقة   حʘʽ  مʧ  الأسالʖʽ   هʚه   واجهʱها  الʱي  والǽʙʴʱات   جʙة،   مʙيʻة
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Ȍॽلʶء  تʨʹل  على  الʨلʴة  الॽجʨلʨʻؔʱة  الʲيʙʴل  الʲة  مʸʻل  مʲʱʺم  Șʽʰʢوت  ȑʙبل  ،ʝʻفي  ودورها  ل  ʧʽʶʴات   تॽعʺل  

ʙصʛعة الǼاʱʺوال.  

ا   الʜʳء  هʚا   سʻʱʽاول ً́ ǽة  دور   أʯʽة  الهǽدʨعʶانات   الॽʰؗاء  للʚاعي   والʻʢا (   الاصǽاʙفي )  س  ʛȄʨʢة  تʺʤأن   ʙصʛال  

  مʙيʻة   أمانة  في  الȑʛʸॼ   الʨʷʱه   عʺلॽات  غʛفة  دور  مʻاقʷة  سʦʱʽ  ؗʺا.  الȑʛʹʴ   الʺʷهʙ  لʧʽʶʴʱ   الॽʰانات  وتʴلʽل

  رؤȄة   تقʦǽʙ  سʦʱʽ  الʜʳء،   هʚا   خلال   مʧ و   .الʙʴيʲة  الʱقॽʻات  Ǽاسʙʵʱام  والإغلاق   الʛصʙ   عʺلॽات   وتʻفʚʽ   مʱاǼعة  في   جʙة 

  الفعالॽة  وتقʦॽʽ  الॽؗʚة،  الʴلʨل   إلى  الʱقلǽʙʽة   الأسالʖʽ   مʧ  الȑʛʸॼ   الʨʷʱه  رصʛʡ   ʙق   تʨʢر   ॽɿॽؗة  حʨل   شاملة

 . الʙʴيʲة الʱقॽʻات   Ǽفʹل  الʛصʙ  عʺلॽات  على ʛʡأت  الʱي والʻʽʶʴʱات 

7.1 .  ȏʙʶॺه الʦʵʯالفات الʳم ʗصʙة لǻʗʻقلʯارسات الʸʸال 

جʙة والʰلǽʙات الʱاǼعة لها قʰل الاسʱفادة مʧ تقॽʻات الʚؗاء الاصʻʢاعي    مʙيʻةتʹʺʗʻ الʺʺارسات الʱقلǽʙʽة في أمانة  

  ʧف عʷؔلل ȑʛʸॼال الʺعʧʽʻʽ، والاعʱʺاد على شȞاوȐ   الʨʷʱه   ʧʽʷʱل الʺفʰق ʧة مॽلات رقابʨحات وجʨʶاء مʛإج

ʺʤة او الانॽʀرʨارات الʺʱة الاسʯʰة، وتعॽɾاʛغʨتʨام الأدلة الفʙʵʱواس ،ȑʙبل Șʽʰʢت ȘȄʛʡ ʧة في العامة عॽونʛʱؔة الال

  ʧة للإبلاغ عʙكل أمانة على ح ȑʛʸॼه الʨʷʱال  ʙيʙʴولة الʺهام وتʙفي ج ʙهʳاجة لʴǼ نʨؔعادة ت ʖʽه الأسالʚه .

الأولȄʨات، وتʨزȄع الʺفʧʽʷʱ على الʺʻاȘʡ ذات الاولȄʨة او الʱي تʢʱلʖ وقʗ لʦʱʽ تغʱʽʢها جغʛاॽɾا. ؗʺا أن فعالॽة  

الȑʛʸॼ الʷؔف وȂدارة   تʱأثʛ  تʨؔن م  الʨʷʱه  الȄʛʷॼة والʱي ʧȞʺǽ أن   ʛȄقارʱوال الʺلاحʤة  عʙʺʱة ȞʷǼل ʛʽʰؗ على 

  الʨʷʱه الʦʱȄ ȑʛʸॼ الʱعامل مع الॽʰانات الʺʳʺعة حʨل  و ǼالانॽʴازȄة و ؗفاءة الʺفʧʽʷʱ وخʛʰتهʦ في تقʦॽʽ الʺʵالفة.  

  عادةً مʧ خلال الإدخال والʴʱلʽل الʙʽوǼ ȑاسʙʵʱام بʛنامج ماʛȞǽوسʨفʗ إكʶل. وʷȄʺل هʚا الإجʛاء عʙة خʨʢات

 :وهي

1 .   ʙل رصʽفاصʱة بॽمʨʽال ʙصʛلات الʳة سʯʰعʱن بʨʷʱم الʺفʨقǽ :اناتॽʰجʺع ال ȑʛʸॼه الʨʷʱال . 

ل الॽʰانات، حʳʶǽُ ʘʽل ؗل رصʙ على  إدخال الॽʰانات: يʦʱ إدخال الʺعلʨمات الʱي تʦ جʺعها يʙوȄًا في جʙو   . 2

 حʙة، وʦʱȄ تॽʻʸفها حʖʶ الʨʻع و الʰلǽʙة الʱاǼع لها والʺʨقع. 

 الʦॽʤʻʱ: يʦʱ تʦॽʤʻ الॽʰانات داخل جʙول الॽʰانات في جʙاول وتॽʻʸفها لʶʱهʽل الفʛز والॽɿʸʱة.    . 3

4 .    ʟॽʵلʱل الॽʰانات  تʴلʽل   ʧȞʺǽ إكʶل،  في  الʺʙمʳة  الʣʨائف  Ǽاسʙʵʱام  حʶاب  الʴʱلʽل:  مʲل  الʺعلʨمات، 

 شʨʽعًا، أو تʙʴيʙ تʛؔار الʛصʙ في مʻاȘʡ مʱʵلفة.   الʨʷʱه الȑʛʸॼ إحʸائॽات الʛصʙ، تʙʴيʙ أكʛʲ أنʨاع 

ʙʵʱم هʚه    . 5 ُʁائج. تʱʻض الʛة تعॽانॽم بʨاول ورسʙل جʺʷي تʱوال ،ʛȄل في تقارʽلʴʱائج الʱع نॽʺʳت ʦʱي :ʛȄʛقʱال

 الॽʴʸʱح. الʱقارʛȄ لإʡلاع صʻاع القʛار وتʨجॽه جهʨد  

6 .    ʙȄʛʰال  ʛʰالعلاقة ع  ȑة ذوʴلʸʺال الʱقارʛȄ مع أصʴاب  أو  ة ملفات إكʶل  والʨʱاصل: يʦʱ مʷارؗ ة  الʺʷارؗ

 الإلʛʱؔوني، أو الʶʻخ الʺʨʰʢعة، أو العʛوض الʱقॽʺǽʙة لʺʻاقʷة الʱʻائج والȌॽʢʵʱ للإجʛاءات اللاحقة. 
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هʚا الʻهج في الʱعامل مع الॽʰانات ǽعȞʷǼ ʙʺʱل ʛʽʰؗ على العʺلॽات الʙʽوȄة وʨȞȄن عʛضة للأخʢاء الȄʛʷॼة، مʲل  

الʢʵأ في إدخال الॽʰانات، الʜʽʴʱ مʧ قʰل الʺفʧʽʷʱ، دقة تʨصʅॽ الʺȞʷلة الʺʛصʨدة، معʛفة الʺʖʰʶʱ في الʺʵالفة،  

ʽلʴʱاء الʻافي، أو الإغفال أثʛغʳقع الʨʺال ʙيʙʴلا  دقة ت ʙوق ʗقʨهلاكًا للʱن اسʨȞǽ أن ʧȞʺǽ ،ʥالإضافة إلى ذلǼ .ل

للʴالات   الاسʳʱاǼة   ʖعʸǽ علॽه  وʻȃاءا  وتʴلʽلها  وȂدخالها  الॽʰانات  جʺع   ʧʽب  ʛʽأخʱال  ʖʰʶǼ فʨرȄة   Ȑرؤ  ʛفʨي

 الʺʛصʨدة ومعالʱʳها.  

 : الʙصʗ والʲʯلʻل Ǻاسʗʳʯام تقʹॻات الʘؕاء الاصʠʹاعي  . 7.2

وات والʱقॽʻات الʺʙʵʱʶمة في رصʙ وتʴلʽل الʨʷʱه الǼ ȑʛʸॼاسʙʵʱام تقॽʻات  في هʚا الʜʳء، سʦʱʽ اسʱعʛاض الأد

ॽɿॽة   الʚؗاء الاصʻʢاعي. سʦʱʽ تʻاول الأنʤʺة والʺʸʻات الʱي تʦ تʽʻʰها، مʲل مʸʻة مʺʲʱل وتȘʽʰʢ بلȑʙ لʝʻ، وؗ

 ȑʛʸॼه الʨʷʱالǼ علقةʱʺانات الॽʰل الʽلʴه الأدوات في جʺع وتʚةعʺل هʢॼتʛʺانات الॽʰحة الʨل اداة   ، ولȞǼ  ʦʱʽس .

  ȋلاص الأنʺاʵʱة واسʺʵʹانات الॽʰل الʽلʴح تॽʱي تʱمة الʙقʱʺات الॽʳمʛʰوال ʖʽء على الأسالʨʹال Ȍॽلʶا ت ً́ ǽأ

سʦʱʽ مʻاقʷة ॽɿॽؗة تȘʽʰʢ هʚه الأدوات في بʯʽة حʹȄʛة    .الʺॽɿʵة مʧ خلال تعلʦ الآلة وتʴلʽل الॽʰانات الʹʵʺة

ʅॽ يʦʱ    جʙة، والǽʙʴʱات الʱي واجهʱها خلال الʻʱفʚʽ   مʙيʻةمعقʙة مʲل   اسʙʵʱام هʚه الʱقॽʻات في الʛصʙ الفعّال  وؗ

 .وتʴلʽل الʨʷʱه الǼ ،ȑʛʸॼالإضافة إلى تقʦॽʽ ؗفاءتها مقارنة Ǽالʛʢق الʱقلǽʙʽة

 الهʯʽة الʶعʨدǽة للॽʰانات والʚؗاء الاصʻʢاعي (سʙاǽا)  . 7.2.1

ʻʢاعي (سʙاǽا) بʨصفها الʺʛجع الʻʡʨي لؔل ما يʱعلǼ Șالॽʰانات والʚؗاء  تʶهʦ الهʯʽة الʶعʨدǽة للॽʰانات والʚؗاء الاص

  Șʽقʴخلال ت ʧه الʺʺلؔة مʙهʷت ȑʚافي الʛغʨʺǽʙوال ȑادʸʱالاق ʨʺʻات الॼلʢʱة مॽʰاعي في الʺʺلؔة في تلʻʢالاص

ʧ ذلʥ تʧʽʶʴ  الॽʺʻʱة الȄʛʹʴة الʺʙʱʶامة في مʱʵلف مʙنها، Ǽʺا ǽعʜز رخاء وجʨدة حॽاة الʺʨاʧʽʻʡ والʺʧʽʺॽʁ، وم

جʙة بʱهʯʽة الأماكʧ العامة في    مʙيʻةالʺʷهʙ الǼ ȑʛʹʴالʱعاون مع وزارة الʕʷون الʰلǽʙة والقʛوȄة والإسȞان وأمانة  

 . 2030الʺʙن على نʧʶʴǽُ ʨʴ مʧ مȐʨʱʶ خʙماتها تॽʁʴقاً لʺʱʶهʙفات رؤȄة الʺʺلؔة 

 ʸʻSmartة الॽʻʡʨة للʺʙن الॽؗʚة (واسʢʱاعʗ "سʙاǽا" أن تعʜّز مʧ هʚا الʙور الʻʡʨي مʧ خلال إنʷاء الʺ

C  زارةʨأعʺال ال ʦفي دع ʝॽن لها دور رئʨȞॽ؛ لȑʙلʰاع الʢها القʻة مȄʨʽاعات حʢة قʙع ʦف إلى دعʙي تهʱال (

  ʦن الʺʺلؔة، علاوةً على دورها في دعʙلف مʱʵتقع في م ʙه قʨʷحالات ت ȑأ ʧم ȑʛʹʴال ʙهʷʺال ʧʽʶʴفي ت

ʺǼ الॽʴاة  جʨدة  ورفع   Ȍॽʢʵʱال الʺʺلؔة أعʺال  رؤȄة  بʛامج   ʙاح الॽʴاة  جʨدة  بʛنامج  أهʙاف   ʧم ǽعʜز  ا 

2030).SADAIA, 2022  ( 

) ʛȄʛقʱال ʛؗكʺا ذSADAIA, 2022  زارة العامʨا" مع الǽاʙع"سॽʀʨفادة    2023)  تʱالاس Șʽقʴف إلى تʙته ʦة تفاهʛؗʚم

ʙʺم الʨل مفهʽاعي، وتفعʻʢؗاء الاصʚانات والॽʰلات الʽلʴات وتॽʻقʱال ʧم Ȑʨʸادة الʺʺلؔة  القȄز رʜعǽُ اʺǼ ةॽؗʚن ال

ة في رفع مȐʨʱʶ تقʦǽʙ الʙʵمات الʰلǽʙة والॽʻȞʶة،   ʛؗʱʷʺة الॽʳॽاتʛʱاف الاسʙل إلى الأهʨصʨلل ʥال؛ وذلʳʺا الʚفي ه
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وتʴقȘʽ الاسʙʱامة الȄʛʹʴة في مʻاȘʡ الʺʺلؔة ؗافة خاصة ʙʺǼيʻة جʙة. وسعʗ "سʙاǽا" مʧ خلال هʚه الʺʛؗʚة  

ʚل الʨلʴال ʅॽʣʨفات  إلى تʙهʱʶم ʦعʙيها لʙاعي لʻʢؗاء الاصʚانات ونʺاذج الॽʰلات الʽلʴوت ʙصʛلفة للʱʵʺة الॽؗ

الʨʷʱه   الʺʙن ومعالʳة  الʺʱعلقة بʤʻافة  الʷʱغʽلॽة  لʙعʦ الأعʺال  الॽؗʚة  الʺʙن  في تʛȄʨʢ وتʨفʛʽ مʸʻات  الʨزارة 

العʺʛان والʨʱسع  ǼالȞʶان  الʺʱعلقة  الʴʱلʽلات   ʛʽفʨت مع  العامة  والʴʸة   ȑʛʸॼال  Ȑʨʱʶم رفع  في  ʶǽانʙها  Ǽʺا  ي 

ة الʛʰʵات الʱقॽʻة   الȌॽʢʵʱ والʨʱزȄع للʙʵمات والارتقاء ʨʳǼدة الॽʴاة، وتʧʽʶʴ خʙمات الʺʙن الॽؗʚة مʧ خلال مʷارؗ

 وتʳارب إثॼات الʺفهʨم لʺʳʱʻات الʺʙن الॽؗʚة للقʢاعʧʽ الʰلȑʙ والʻȞʶي. 

الȑʛʹʴ) مʧ خلال تʰʢكʺا    ʙهʷʺال  ʧʽʶʴمة تʙا" (خǽاʙس" ʗعة بلاغات  أتاحǼاʱفع ومʛمات"؛ لʙا خʻل ʨؗت"  Șʽ

الʺʙن   الʺʴافʤة على  فʽها اتʵاذ مʻهج جʙيʙ في عʺلॽة  الȘʽʰʢʱ في خʨʢة تʱʶهʙف  الȑʛʸॼ مʧ خلال  الʨʷʱه 

الʱعاون للʺʴافʤة   الʱفاعل الإʳǽابي بʧʽ الȞʶان ومʙنهʦ الʱي ʨʷॽɻǽن فʽها وزȄادة   Șقʴǽ اʺǼ انيʛʺالع Ȍॽʢʵʱوال

 على نʤافʱها. 

تهʙف إلى إنʷاء معʺل (أمانة) لʴʱلʽل    2023جʙة مʛؗʚة تفاهʦ خلال العام    مʙيʻة   عʗ "سʙاǽا" مع أمانةكʺا وقّ 

الॽʰانات، ودعʦ قʛارات الأمانة؛ بهʙف رفع جʨدة الॽʴاة، والإسهام في تʛȄʨʢ أعʺالها وخʙماتها وأنʱʢʷها الʺʨʻʱعة،  

لأدوات؛ للإسهام في رفع إضافة إلى اسʙʵʱام الإمȞانات الʱقॽʻة الʺʨʱفʛة لȐʙ الهʯʽة في تʅॽʣʨ أحʙث الʱقॽʻات وا

جʨدة خʙمات القʢاع الʰلȑʙ وتʨفʛʽ حلʨل تقॽʻة مॽʻʰة على الʚؗاء الاصʻʢاعي والॽʰانات لʛȄʨʢʱ إدارة الʺʙيʻة ȞʷǼل  

وتʴلʽلات   الॽؗʚة  الʺʙن  حلʨل   ʅॽʣʨوت  ،ʕʰʻʱوال الʴʱلʽل  قʙرات  رفع  على  (أمانة)  معʺل  أعʺال   ʜ ʛؗوت مʙʱʶام. 

ʻʢؗاء الاصʚانات ونʺاذج الॽʰام  الʙʵʱم في حالات الاسʨات الʺفهॼارب إثʳة وتॽʻقʱات الʛʰʵة ال اعي مʧ خلال مʷارؗ

 ) SADAIA, 2022لʺʳʱʻات الʺʙن الॽؗʚة للأمانة .(

واهʗʺʱ "سʙاǽا" بʱعʜȄʜ مفهʨم الʛʷاكة الʺॽɻʺʱʳة في الʺʴافʤة على الʺʷهʙ الȑʛʹʴ لʺʙن الʺʺلؔة وفي مقʙمʱها 

القʺة العالʺॽة للʚؗاء الاصʻʢاعي في نʱʵʶها الʲانॽة الʱي عقʙت في  العاصʺة الȄʛاض إذ أʡلقʗ خلال أعʺال  

  ʛʰʺʱʰون  2022سʕʷوزارة ال ʧʽة بॽʳॽاتʛʱاكة الاسʛʷالǼ (ةॽؗʚن الʙʺال ȑʙʴت) انʨʻع ʗʴت (نʨسʺارتاث) ȑʙʴم ت

حʙيʲة لʧʽʶʴʱ  الʰلǽʙة والقʛوȄة والإسȞان، والهʯʽة الʺلॽؔة لʺʙيʻة الȄʛاض، وأمانة مʢʻقة الȄʛاض بهʙف تʛȄʨʢ حلʨل  

الʺʷهʙ الʙʺǼ ȑʛʹʴن الʺʺلؔة، والʨʱصل إلى ʛʡق تقॽʻة تʶُهʦ في الʷؔف عʧ مʤاهʛ الʨʷʱه الȑʛʸॼ والʙʴ مʻها  

  ) ǼSADAIA, 2022اسʙʵʱام الॽʰانات والʚؗاء الاصʻʢاعي .(

لʛصʙ عʻاصʛ الʨʷʱه الȑʛʸॼ معلʨمات    ) Dashboard) نʺʨذج لʨحة معلʨمات نʤام سʙاǽا ( ǽ1عʛض الȞʷل (

ملة حʨل الʰلاغات الʺʱعلقة Ǽالʨʷʱه الȑʛʸॼ في الʺʺلؔة. يʙʰأ العʛض Ǽقائʺة على الʳانʖ الأʛʶǽ العلȑʨ تʤهʛ  شا

ة في الʰلاغات، مʲل أمانة جʙة وأمانة الȄʛاض، مع عʛض عʙد الʰلاغات لؔل جهة. في   الʳهات الʺʱʵلفة الʺʷارؗ

ʚام، والʤʻلاغات في الʰد الʙإجʺالي ع ʛهʤǽ ،ȑʨف العلʸʱʻʺلغ  الʰي ȑ147,345    لاغات إلىʰال ʦॽʶبلاغًا، مع تق
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  ʦʶاق الأمانات. في القʢلاغات خارج نȃقع، وʨʺدة الʙʴم ʛʽلاغات غȃلاغات الʺغلقة، وʰل الʺʷلفة تʱʵات مʯف

الأوسȌ، يʦʱ عʛض الʰلاغات ʖʶʴǼ حالʱها، مʲل تʳاوزات الॼاعة الʳائلʧʽ، الʱؔاǼة على الʙʳران، والʻفاǽات الʛʽʰؔة  

 ،ʦʳʴلاغات لؔل حالةالʰد الʙمع ع. 

  ʙيʙʴفي ت ʙاعʶǽ ة، مʺاॽɾاʛغʳال Șʡاʻʺال ʖʶلاغات حʰع الȄزʨضح تʨة تʢȄʛض خʛع ʦʱي ،ʧʺǽالأ ʖانʳعلى ال

  ȑʛʸॼه الʨʷʱع الʨن ʖʶلاغات حʰع الȄزʨضح تʨول يʙج ʙجʨة. أعلاه، يȄʛʸॼهات الʨʷʱضًا للʛتع ʛʲالأك Șʡاʻʺال

الإنʷائॽة، اللʨحات الʙعائॽة العʨʷائॽة، والإنارة العامة. ؗʺا يʦʱ عʛض عʙد  وعʙد الʰلاغات لؔل نʨع، مʲل الʺʵلفات  

ʚʽفʻʱال ʘʽح ʧها مʱالإضافة إلى حالǼ اॽًإغلاقها آل ʦي تʱلاغات الʰال. 

ʶاعʙ الʳهات الʺʸʱʵة في  تو   مʙيʻة جʙة نʛʤة شاملة ومفʸلة على حالة الʨʷʱه الȑʛʸॼ في  لʨحة الʺعلʨمات  ʨفʛ  ت

في تʧʽʶʴ عʺلॽة صʻع    تʶاهʦ اللʨحةنات Ǽفعالॽة. مʧ خلال اسʙʵʱام الأدوات الʴʱلʽلॽة الʺʱقʙمة،  إدارة وتʴلʽل الॽʰا 

  ʦاهʶȄة وȄʛʹʴة الʯʽʰدة الʨج ʧز مʜعǽ ة، مʺاȄʛʸॼهات الʨʷʱة الʴافȞʺل أفʹل لȞʷǼ اردʨʺال ʟॽʸʵار وتʛالق

ʙʱʶʺة الॽʺʻʱاف الʙأه Șʽقʴة الʺʺلؔة في تȄرؤ ʧعة مʛفʱʺ2030امة ال. 

   

 لʨحة بॽانات نʤام سʙاǽا (الʺʙʸر: مʸʻة سʙاǽا) :1شȜل 
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7.2.2 .   ʙصʛال) ʥॽتʨʽه  الآلي) جʨʷʱال ʛاصʻلع :ȑʛʸॼال 

قامʗ "جʨʽتʥ" على إʳǽاد حلʨل تقॽʻة لʛصʙ مʤاهʛ الʨʷʱه الȑʛʸॼ في مʙيʻة جʙة؛ لʧʽʶʴʱ الʺʷهʙ الȑʛʹʴ في  

درون ، ؗʺا عʺلʗ على تʛȄʨʢ حلʨل ونʺاذج  الʺʙيʻة، حʘʽ تغʢي ؗامل الʺʙيʻة ȞʷǼل دورǼ ȑاسʙʵʱام ؗامʛʽا  

الॽʰانات   إرسال  خلال   ʧم  ȑʛʸॼال الʨʷʱه   ʛاهʤم  ʧع الʷؔف  في  الʛقاǼة  عʺلॽات  لأتʺʱة  الاصʻʢاعي  الʚؗاء 

الʺʛصʨدة إلى وزارة الʕʷون الʰلǽʙة والقʛوȄة والإسȞان؛ لʙعʦ أعʺالها الʛقابॽة في الʺʙʽان ومعالʳة أماكʧ الʨʷʱه  

.ȑʛʸॼال    

. تʤهʛ اللʨحة  1) وهي مʷابهة لʺا تʦ شʛحه في الȞʷل  2(شȞل    جʨʽتʥ  بʤʻام   الʵاصة  الॽʰانات  لʨحة  تعʛض

  وȃلاغات   الʺغلقة،   الʰلاغات  إلى   الʰلاغات  تقʦॽʶ  مع   بلاغًا،  105,791  يʰلغ  والȑʚ  الʤʻام   في  الʰلاغات   عʙد   إجʺالي

ʛʽدة   غʙʴقع،   مʨʺلاغات   الȃاق  خارج  وʢفي.  الأمانات  ن  ʦʶالق   ،Ȍالأوس  ʦʱض  يʛلاغات  عʰال   ʖʶʴǼ  هاʱل   حالʲم  

  . الʰلاغ اغلاق حالة تʨضॽح  مع الʦʳʴ،   الʛʽʰؔة   والʻفاǽات الʙʳران،  على الʱؔاǼة الʳائلʧʽ،   الॼاعة  تʳاوزات

  

  

  

  لʨحة بॽانات نʤام جʨʽتʥ (الʺʙʸر: مʸʻة جʨʽتʥ)   :2شȞل 
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 الʺلاحʤات: عʨʽب Ȅʛʡقة الʛصǼ ʙالʚؗاء الاصʻʢاعي Ǽاسʙʵʱام سʙاǽا وجʨʽتʥ وأبʛز  . 7.2.3

Ǽالاʡلاع على الʱقارʛȄ الʙورȄة الʱي تʙʸرها الامانة عʧ عʺلॽات الʛصʙ فإنه تʦ رصǼ ʙعʠ الʺلاحʤات على  

 انʤʺة الʛصǼ ʙاسʙʵʱام تقॽʻات الʚؗاء الاصʻʢاعي وتʷʺل هʚه الʺلاحʤات:  

 ʴاوȄات لʺعʛفة الʻاقل لʦʱʽ تʨجॽه الʻاقل Ǽالʺعالʳه. عʙم وضʨح Ǽعʠ صʨر ال . 1

 انه تʦ معالʱʳها. وجʨد بلاغات جʙيʙة لʴالات قǽʙʺة تʧʽʰ عʙʻ الʨقʨف الʺʙʽاني  . 2

 ، حʘʽ مازال الʤʻام لا ʜʽʺǽ بʧʽ الʴاوȄات الʺʺʱلʯة والغʛʽ مʺʱلʯة.  وجʨد بلاغات على حاوȄات غʛʽ مʺʱلʯة . 3

 تʛؔار نفʝ الʰلاغ والʺلاحʤة Ǽأرقام مʱʵلفة.   . 4

 عʙم وضʨح صʨر Ǽعʠ الʰلاغات الʺʛفقة.  . 5

 رصǼ ʙعʠ الʨʴاجʜ على أنها نفاǽات.  . 6

 رصʙ أشʵاص على أنهʦ عʻاصʛ مʧ الʨʷʱه.  . 7

7.2.4 .  :ʝʻل ȑʙبل Șʽʰʢت 

  Șʽʰʢل "تʽة؛ وفقًا لʺا جاء في دلʙة جʻيʙفي م ȑʛʸॼه الʨʷʱال ʛاهʤم ʙصʛة لॽʻل تقʨاد حلʳǽا" على إǽاʙس" ʗعʺل

) "ʝʻل ȑʙة  2023بلॽʻتق ʛʰاعي عʻʢؗاء الاصʚات الॽارزمʨخ ʖȄرʙت ʧȞʺǽ ʘʽاف الآلي حʷؔʱالاس ȘȄʛʡ ʧع (

Machine Learning    ʧلفة مʱʵاع مʨف على أنʛعʱعلى ال ȑʛʸॼه الʨʷʱال    ʨيʙʽع الفʡر أو مقاʨʸفها في الॽʻʸوت

. يimage segmentation    ʦʱو تʜʳئة الʨʸر    ǼObject detectionاسʙʵʱام تقॽʻات مʲل اسʷؔʱاف الاشॽاء  

ॼات مʳهʜة ȞǼامʛʽات عالॽة الʙقة (  ʛؗل مʨʢام أسʙʵʱاسǼ ȑل دورȞʷǼ ةʻيʙʺة ؗامل الॽʢتغDash Cams  اءʻʰل (

تʛȄʨʢ حلʨل ونʺاذج الʚؗاء الاصʻʢاعي لأتʺʱة عʺلॽات الʛقاǼة في الʷؔف    تʺʽʲل رقʺي للʺʙيʻة، ؗʺا عʺلʗ على

  ʛʰان عȞة والإسȄوʛة والقǽʙلʰون الʕʷدة إلى وزارة الʨصʛʺانات الॽʰخلال إرسال ال ʧم ȑʛʸॼه الʨʷʱال ʛاهʤم ʧع

ʽʰʢت ʛȄʨʢت ʦت .ȑʛʸॼه الʨʷʱال ʧة أماكʳان ومعالʙʽʺة في الॽقابʛأعʺالها ال ʦعʙل؛ لʲʱʺة مʸʻم  ʦʱʽل ʝʻل ȑʙبل Ș

اسʱغلال اجهʜة الʨʳال لʱقʨم Ǽعʺل الʙاش ؗام لʛصʙ مʤاهʛ الʨʷʱه الȑʛʸॼ ومʶاعʙة الأمانات مʧ أجل رصʙه  

مʧ أهʙاف  ) لʨحة بॽانات الʛصʙ عʛʰ تȘʽʰʢ بلȑʙ لʝʻ والʱي تʦ مʻاقʱʷها ساǼقا.  ǽ3عʛض الȞʷل (  ومعالʱʳه.

 :ʝʻل ȑʙبل Șʽʰʢات تʜʽʺوم 

1 . ॽلعʺل ʙهʳوال ʗقʨال ʛʽفʨت  ʖلʢʱاقل، ؗʺا انه لا ي ʧʽʰاقʛد مʙاد على عʺʱالاعǼ ȑʛʸॼه الʨʷʱال ʛاصʻع ʙة رص

 .ʙصʛة الॽاء عʺلʻأث ʖاقʛʺال ʧخل مʙت ȑأ 

 تʨفʛʽ جʺॽع الʺعلʨمات وعʺلॽات الʛصȞʷǼ ʙل مॼاشʛ للأمانة مʧ خلال تʨفʛʽ خʢȄʛة تفاعلॽة.  . 2

 الʱقاȋ الʨʸر الإʳǽابॽة والʶلॽʰة ȞʷǼل تلقائي.  . 3
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الʱقاȋ صʨرة Ǽʺعʙل  زȄادة نॼʶة   . 4  ȘȄʛʡ ʧع ȑʛʸॼه الʨʷʱال ʛاصʻع ʙصʛة لȄʨاقات ذات الأولʢʻة للॽʢغʱال

 مʛʱ.  25صʨرة لؔل 

الʙقة مʧ خلال   . 5 بʱقॽʻات عالॽة   ʖاقʛʺال الʺʛاقʨʸǼ ʧʽʰرة حॽة ومॼاشʛة عȘȄʛʡ ʧ تʙʴيʙ مʨقع  أداء  مʱاǼعة 

ʺʱة.الاعॽɺاʻʸاد على الأقʺار ال 

  

  

  

  

  

  

  

  

  

  

  

 ʲل للʛقاǼة لعʻاصʛ الʨʷʱه الʱ :ȑʛʸॼمʸʻة مʺ . 7.2.5

Ȅʜة تاǼعة لʨزارة الʕʷون الʰلǽʙة والقʛوȄة والهʙف مʻها هʨ إدارة جʺॽع عʺلॽات الʛقاǼة الʰلǽʙة Ǽأنʨاعها   ʛؗة مʸʻهي م

تʧʺʹʱ أتʺʱة لؔامل دورة عʺل الʛقاǼة الʰلǽʙة مʧ خلال مʨʺʳعة مʧ    والʰلǽʙات، الʺʱʵلفة على مȐʨʱʶ الأمانات  

ʶيل حʙعʱنة القابلة للʛʺادات الʙاءات والإعʛاص. الإجʵاع الʢالق ʧمة مʙʵم الʙة أو مقǽʙلȃاجات ؗل أمانة وॽʱاح ʖ 

تهʙف الʺॼادرة الى إزالة عʻاصʛ الʨʷʱه الȑʛʸॼ الأكʛʲ شʨʽعا في الʺʙن وتʱʶهʙف جʺॽع سȞان الʺʺلؔة العॽȃʛة  

 ȘȄʛʡ ʧع ȑʛʸॼه الʨʷʱال ʛاصʻع ʟॽادرة تقلॼʺال ʧقع مʨʱʺال ʧوم .ȑʛʸॼال ʙهʷʺال ʧʽʶʴفي ت ʦاهʶة وتǽدʨعʶال  

الʱالفة   إزالة مʵلفات الʻʰاء , تʧʽʶʴ مʤهʛ حاوȄات الʻفاǽات , إزالة اللʨحات الʳʱارȄة الʺʵالفة , إزالة الॽʶارات 

  ʠعǼ ة في ازالة ..... إالخ , وتʻفʚʽ حʺلات تفॽʷॽʱة مʧ حʧʽ لآخʛ , وتʻفʚʽ حʺلات للʛʷاكة الʺॽɻʺʱʳة للʺʷارؗ

ة في الʺʙن . وʛʰȄز الهʙف مʧ تȘʽʰʢ مʺʲʱل للʛقاǼة  هʚه العʻاصʛ وتʻفʚʽ مʷارȄع تʧʽʶʴ عʺʛاني لʺʴاور   ʛؗʴال

الʱفॽʷॽʱة الʱي   الʺʱʵلفة مʧ خلال الȄʜارات  الʺʷʻآت  الʰلǽʙات في سʛعة رصʙ مʵالفات  الʺʨحʙة هʨ تفعʽل دور 

 . يʻفʚها الʺʛاقʨʰن وȂحالʱها إلى الإدارة الʺعॽʻة Ǽالʰلǽʙة ثʦ إلى رئʝॽ الʰلǽʙة لʺʛاجعة واعʱʺاد هʚه الʺʵالفات 

 لʨحة بॽانات نʤام بلȑʙ لʝʻ (الʺʙʸر: مʸʻة سʙاǽا): 3شȜل 
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ات رئॽʶॽة وهي  كʺا تʨفʛ الʺʸʻة   ʛؗʴك  ثلاث مʛʴع،المॽʺʳʱ    كʛʴالفالأمʵʺال ʙيʙʴك تʛʴات ومȄʨتعʺل ول .

ات عȘȄʛʡ ʧ أداة الʚؗاء الاصʻʢاعي الʺعʛوفة   ʛؗʴʺه الʚة ( هʺʵʹانات الॽʰل الʽلʴام تʤʻبBig data analysis (

ات بʻاءا على الॽʰانات الʨاردة  الف لʶʱهʽل عʺلة تʙʴيʙ هȄʨة الʺʵ  تʦ رʢȃها Ǽالʳهات ذات العلاقةقʙ  و  ʛؗʴʺم الʨتق .

  ʟاو رخ ȑارʳʱل الʳʶالعقار أو ال ʥة مالȄʨلا إلى هʲع مʨجʛالǼ الفةʵʺفي ال ʖʰʶʱʺال ʙيʙʴت ʧالآلي م ʙصʛال ʧم

الʴفʛ او الʻʰاء، ثǽ ʦقʨم الʤʻام بʽʳʶʱل هȄʨة الʺʵالف ومʧ ثʦ تȄʨʴل الʺʵالفة لʺʸʻة إǽفاء و إغلاق الʺʵالفة  

و في حال عʙم قʙرة الʤʻام على تʙʴيʙ الʺʖʰʶʱ أو عʙم وضʨح أȑ بॽانات تʟʵ الʛصʙ، يʦʱ تȄʨʴل الʺʵالفة    آلॽا. 

 .ʧʽʽانʙʽʺال ʧʽʰاقʛʺال ȘȄʛʡ ʧع Șقʴʱال ʦʱʽل ȑʙة بلʸʻة : و  إلى مǽʙلʰة الǼقاʛل للʲʺة مʸʻات مʜʽʺاف ومʙأه ʧم  

جʛاءات الʛقاǼة ॽʺʳǼع عʺلॽاتها وانʨاعها  رفع ؗفاءة أداء عʺلॽات الʛقاǼة مʧ خلال رقʺʻة ونʺʚجة جʺॽع إ . 1

 .ȑʙلʰاع الʢالق Ȑʨʱʶعلى م 

تفعʽل دور الʰلǽʙات في سʛعة رصʙ مʵالفات الʺʷʻآت الʺʱʵلفة مʧ خلال الȄʜارات الʱفॽʷॽʱة الʱي يʻفʚها   . 2

 الʺʛاقʨʰن وȂحالʱها إلى الإدارة الʺعॽʻة. 

  عʺلॽات أنʨاع الʛقاǼة حʖʶ معايʛʽ مʛنة خاصة تʺʧʽȞ الأمانات والʰلǽʙات ومقʙمي الʙʵمات مʧ إعʙاد جʺॽع   . 3

 . تʴقȘ مʢʱلॼاتها Ǽʺا يʱʺاشى مع تʢلعات وزارة الʕʷوون الʰلǽʙة والقʛوȄة

4 .   ʛȄʨʢة وتॼʀاʛفي م ʦهʙاعʶي تʱال ʛȄقارʱات الأداء والʛشʕʺǼ ةȄالإدار ʦاتهȄʨʱʶلف مʱʵʺǼ ارʛالق ȑʚʵʱم ʙȄوʜت

  عʺلॽات الʛقاǼة. 

  الȑʛʸॼ   الʨʷʱه   عʻاصʛ  رصʙ   لॽʰانات   شاملاً   تʴلʽلاً والʱي تقʙم    مʺʲʱل  ʸʻةم  معلʨمات  لʨحة  ) ǽ4عʛض الȞʷل (

ة  الʺʱʵلفة  الʳهات   تʤهʛ  الأʛʶǽ  الʳانʖ على  قائʺة  Ǽعʛض اللʨحة  تʙʰأ.  لؔامل الʺʙيʻة   مʲل   الʰلاغات،  في  الʺʷارؗ

  الʰلاغات   حالة  عʛض  يʦʱ  الʨسȌ،  مʧ   العلȑʨ   الʜʳء   في .  جهة  لؔل  الʰلاغات   عʙد   مع  الȄʛاض،   وأمانة   جʙة  أمانة

  نʨع   على  بʻاءً   الʰلاغات  تʨزȄع  الॽʰانॽة  الʛسʨم   تʨضح  حʘʽ   الʺʱʵلفة،  للʨʻʶات  الʜمॽʻة  الفʨʸل  حʖʶ  تʛاكʺي  ȞʷǼل

  الʰلاغات  إلى  تقॽʶʺها  مع)  بلاغًا  28,079(  الʰلاغات  عʙد   لإجʺالي  ملʤǽ  ʟʵهʛ  الʧʽʺॽ،  إلى   .الȑʛʸॼ   الʨʷʱه

  .(%1) الإجʺالॽة الإنʳاز نॼʶة إلى Ǽالإضافة  الʙʳيʙة، والʰلاغات الإجʛاء، تʗʴ   والʱي الʺغلقة، 

 ʗʴء  تʜʳال   ،ȑʨالعل  ʦʱض  يʛافة  حالة  عʤʻال  ʝفʻقة،  بȄʛʢال   ʘʽح  ʦʱل   يʽلʴانات  تॽلاغات  بʰعلقة  الʱʺافة   الʤʻالǼ  

ʛʰع   ،ʧمʜهل  مʺا  الʶǽ  ʦات  فهʛʽغʱة  الॽʺسʨʺاهات   الʳحة،   أسفل .  والاتʨالل  ʦʱض  يʛع  ʛاصʻه  عʨʷʱال   ȑʛʸॼل  الȞʷǼ  

  يʨجʙ   الʶفلي،   الأʧʺǽ  الʳانʖ  على.  الȑʛʸॼ   الʨʷʱه   أنʨاع  مʧ   نʨع  لؔل  الʰلاغات   عʙد   يʨضح  بॽاني   رسʦ   مع  مفʸل، 

 ʦرس   ȑʛضح  دائʨلاغات  حالة  يʰة  الॼʶʻة  بȄʨʯمغلقة،(  حالة  لؔل  م  ʗʴاء،  تʛة   الإجʙيʙمʺا  ،) ج  ʙاعʶǽ  في   ʦॽʽالأداء   تق  

  .الʰلاغات  معالʳة في للʺʸʻة  العام 
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 ʦاهʶه   تʚحة  هʨفي  الل   ʦǽʙة   تقʛʤلة  شاملة  نʸل  ومفʨه   حالة  حʨʷʱال   ȑʛʸॼن  في  الʙʺلفة،  الʱʵʺمʺا  ال  ʙاعʶǽ   هاتʳال  

  معلʨمات  لʨحة  في  الʺʱقʙمة  الʴʱلʽلॽة  الأدوات  اسʙʵʱام .  الȄʛʹʴة  الʯʽʰة  لʧʽʶʴʱ   مʛʽʻʱʶة   قʛارات  اتʵاذ  في  الʺʸʱʵة

  جʨدة  تʧʽʶʴ   خلال   مʧ  الʺʙʱʶامة  الॽʺʻʱة  أهʙاف   تʴقȘʽ  في  وʶȄاعʙ   الʺʨارد   إدارة  فعالॽة   مǽ  ʧعʜز   مʺʲʱل   مʸʻة

  . للȞʶان الॽʴاة

  
 

 جʙة:   مʙيʻةدور غʛفة عʺلॽات الʨʷʱه الȑʛʸॼ في أمانة  . 7.2.6

تقʨم غʛفة عʺلॽات الʨʷʱه الʱʺǼ ȑʛʸॼاǼعة عʺلॽات الʛصʙ والإغلاق على مȐʨʱʶ الأمانة. حʘʽ تʙʰأ عʺلॽة إدارة  

الʨʷʱه الǼ ȑʛʸॼالʨʢʵة الأولى والʱي تʲʺʱل في اسʙʵʱام تقॽʻات الʚؗاء الاصʻʢاعي في الʛصʙ والʱقاȋ الʺʵالفات  

لال مʸʻة مʺʲʱل حʘʽ تʺǼ ʛعʺلॽة تʅॽʻʸ عȘȄʛʡ ʧ  الʺʱʴʺلة. Ǽعʙ ذلʥ، يʦʱ الإبلاغ عʧ هʚه الʺʵالفات مʧ خ

إلى ॽʰʡعة   اسʻʱادًا  للأمانة  الʙاخلॽة  الأنʤʺة  إلى   ȐاوȞʷال تʨزȄع   ʦʱي  ʦث الʶابȘ ذʛؗها،  ات  ʛؗʴم الʨʷʱه  الʲلاث 

 ȑʛʸॼرفعها ال ʥذل ʙعǼ ʦʱه. يʻلغ عʰʺه الʨʷʱل الʽاد تفاصʺʱاجعة واعʛʺǼ ةǽʙة في ؗل بلʸʸʵة مʻʳم لʨتق ʦث .

الʙفع أو الʺعالʳة الإضاॽɾة مʧ قʰل  على مʸʻة   إǽفاء، وʦʱȄ إخʢار الʺʵالف Ǽالʺʵالفة، Ǽʺا في ذلʥ إجʛاءات 

  ʙأكʱم للʜعة إن لǼاʱارة مȄز ʧʺʹʱʺدة، الʨʳال ʟʴفǼ ةॽالعʺل ʦʱʱʵه. وتʱȄʨه ʙيʙʴرة على تʙم القʙة في حالة عǽʙلʰال

  .ʙصʛإغلاق الǼ هيʱʻȄلة، وȞʷʺحل ال ʧم 

  لʨحة بॽانات نʤام بلȑʙ لʝʻ (الʺʙʸر: مʸʻة مʺʲʱل): 4شȜل 
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ॽفة العʺلʛفي غ ʦʱاصة  كʺا يʵانات الॽʰال ʖʴس ȘȄʛʡ ʧع ȑʛʸॼه الʨʷʱال ʛاصʻع ʙام رصʤانات نॽل بʽلʴات ت

) الأمʛ الȑʚ لǼ1  ʧȞǽ ʦالʛصʙ الʚؗي مʧ قʰل تقॽʻات الʚؗاء الاصʻʢاعي مʧ اجل انʷاء لʨحة بॽانات (الȞʷل  

 y لة لعʺلॽات الʛصʙ  مʨʱفʛ مʧ الॽʰانات الʻاتʳة مȄʛʡ ʧقة الʛصʙ الʱقلǽʙʽة. تʨفʛ لʨحة الॽʰانات رؤȄة شاملة ومف

وعʛضها ȞʷǼل ȑʛʸǼ سهل الفهʶǽ ʦاعʙ في تʶهʽل عʺلॽة صʻع القʛار مʧ خلال تقʦǽʙ ملʸʵات واضʴة ودॽʀقة  

تقʨد إلى قʛارات مॽʻʰة على الॽʰانات الفعلॽة. ؗʺا تعʺل على تʧʽʶʴ الؔفاءة بʱقلʽل الʴاجة لʱقارʛȄ معقʙة وȄʨʡلة،  

الॽʰانات مهʺة أǽʹاً في الʺʛاॼʀة الʺʛʺʱʶة للأداء للʰلǽʙات الفॽɺʛة،    مʺا ʶǽʺح Ǽالʨصʨل الȄʛʶع للʺعلʨمات. لʨحة

  ʧʽب Ȍȃʛت ʥلʚ وتُعʙّ أساسॽة للاسʳʱاǼة للʱغʛʽات وتعʙيل الاسʛʱاتॽʳॽات للʱعامل مع نʱائج الʛصʙ عʙʻ الʹʛورة، وؗ

ʜʽ على    الأهʙاف الاسʛʱاتॽʳॽة والأداء ʛؗʱز الʜعǽ اجة، مʺاʴال ʖʶارد حʨʺع الȄزʨمي وتʨʽال  ʦعʙي تʱادرات الॼʺال

ʜʽ على الʺॼادرات الʱي    اتʵاذ القʛارات وتʴقȘʽ هʚه الأهʙاف  ʛؗʱز الʜعǽ اجة، مʺاʴال ʖʶارد حʨʺع الȄزʨمي وتʨʽال

 تʙعʦ اتʵاذ القʛارات وتʴقȘʽ هʚه الأهʙاف. 

 للʗراسة:والʚمانॻة  الʗʲود الȜʸانॻة  .8

الʺʺلؔة العॽȃʛة الʶعʨدǽة. وتعʛʰʱ واحʙة مʧ أبʛز الʺʙن  اسʱهʙفʗ الʙراسة مʙيʻة جʙه وهي مʧ أكʛʰ الʺʙن داخل  

إلى مʙيʻة ذॽؗة رائʙة مʧ خلال اسʱغلال   في الʺʺلؔة العॽȃʛة الʶعʨدǽة وتقف على أعʱاب فʛصة ذهॽʰة للʨʴʱل 

  ʧʽʶʴʱل Ȍفق ʝॽة، لʙة جʻيʙم ʛȄʨʢفي ت ʦهʶاعي أن تʻʢؗاء الاصʚات الॽʻقʱل ʧȞʺǽ ʘʽاعي. حʻʢؗاء الاصʚال

ʱة الॽʻʰاجه  الʨانها وتȞاجات سॽʱلاح ʖʽʳʱʶة تॽؗامة وذʙʱʶة مʻيʙʺؗ هاʱانȞم ʜȄʜعʱاً لʹǽأ ʧؔمات، ولʙʵة والॽʱʴ

اقʛʸʱت الʙراسة على الʺʺارسات الʺʱعلقة Ǽالانʤʺة الʺʙʵʱʶمة للʛصʙ مʧ أجل  وقʙ    الǽʙʴʱات الʺʱʶقʰلॽة Ǽفعالॽة. 

عي (سʙاǽا) القائʺة على الʚؗاء الاصʻʢاعي في  دراسة وتقʦॽʽ مʻهॽʳة الهʯʽة الʶعʨدǽة للॽʰانات والʚؗاء الاصʻʢا

 . 2024الى  2023جʙة في عامي  مʙيʻةفي أمانة  الʨʷʱه الȑʛʸॼ الʱفʞॽʱ واكʷʱاف 

 الʲʯلʻل والʹʯائج:  .9

تʙؗʕ الʙراسة الإمȞانات والفعالॽة العالॽة للʚؗاء الاصʻʢاعي في اكʷʱاف وتʅॽʻʸ الʺلʨثات الȄʛʸॼة مʧ صʨر  

  ʦق العامة رغʛʢة الؔاملة  الʱʺالف و الأتʵʺالفة والʵʺال ʧم Șقʴʱالفات والʵʺال ʙل دقة رصʲات مǽʙʴʱال ʠعǼ دʨوج

وعامل الʨقʗ أǽʹا وغʛʽها مʧ الǽʙʴʱات الʱي تʺʗ الاشارة لها، إلا أن الॽʰʢʱقات الʺʙʵʱʶمة حالॽا أثʗʱʰ جʙارتها 

لȑʛʹʴ ومʺارسات الإدارة الॽʯʽʰة مʧ  مع الʱأكʙʽ على الʴاجة إلى دمج حلʨل الʚؗاء الاصʻʢاعي في الȌॽʢʵʱ ا 

  أجل الॽʺʻʱة الȄʛʹʴة الʺʙʱʶامة.

  ʙيʙʴت ʦارع،    5تʨʷق والʛʢة وهي الȄوʛة والقǽʙلʰون الʕʷل وزارة الʰق ʧم ȑʛʸॼه الʨʷʱال ʛاصʻة لعॽفات اساسॽʻʸت

مة. و يʙʻرج تʱʴه هʚه  الإنارة والʺʛافȘ الʙʵمॽة واللʨحات، الʺॼاني، الʺॼاني تʗʴ الإنʷاء، الʙʴائȘ والفʛاغات العا

تʅॽʻʸ فʛعي لعʻاصʛ الʨʷʱه الȑʛʸॼ. يʦʱ رصʙ جʺॽع هʚه الʨʻʰد عȘȄʛʡ ʧ تȘʽʰʢ بلȑʙ لʝʻ    43الॽʻʸʱفات  
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  ʙرص ʦʱا يʺʻʽاش ؗام، بʙات الʛʽة ؗامʢاسʨب ʛاشॼʺل الʽʳʶʱال ȘȄʛʡ ʧع ʙصʛفاءة ال   10وذلʖʰʶǼ ʥ سʛعة وؗ

و سʙاǽا   نʤام  بʨاسʢة  الفʛعي   ʅॽʻʸʱال  ʧم  ʛاصʻات    32عॽانȞلإم وذلॼʡ ʥقا   ʥتʨʽج نʤام  بʨاسʢة   ʛʸʻع

 الانʤʺة.  

 نʯائج الʙصʗ الʯقلǻʗʻة:  . 9.1

تقʨم غʛفة عʺلॽات الʨʷʱه الʳǼ ȑʛʸॼʺع الॽʰانات الʱي يʦʱ رصʙها مʧ قʰل مفʧʽʷʱ الأمانة والʰلǽʙات الفॽɺʛة الʱاǼعة  

لها ȞʷǼل أسʨʰعي عȘȄʛʡ ʧ نʺʨذج مʨحʙ في بʛنامج الاكʶل تʦ إعʙاده وتʨزȄعه بʨاسʢة غʛفة عʺلॽات الʨʷʱه  

على   الʙʳول   ȑʨʱʴǽ .اناتॽʰال الʨʸʴل على  لʶهʨلة   ȑʛʸॼة،  الॽɺʛالف الʰلǽʙة  الʛصʙ الاساسॽة وتʷʺل  بॽانات 

وحالة   الʺʛصʨدة   ʛاصʻالع أعʙاد  إجʺالي  الى  Ǽالاضافة  ॽʀاسه،  الʺʛصʨد ووحʙة   ȑʛʸॼال الʨʷʱه   ʛʸʻي، عʴال

  ʖعʸǽ مʺا الʺʛصʨدة  الʴالة  الʛصʙ، صʨر  الʛاصʙ، احʙاثॽات  لʺعلʨمات  الʨʺʻذج   ʛقʱفǽ الʺقابل  في  الإغلاق. 

ʽʷʱعة الʺفǼاʱة مॽعʺل  ȑʚال ʞʱالفة أو الʺفʵʺقع الʨʺع لʨجʛاجة للʴمات اللازمة في حال الʨل على الʺعلʨʸʴوال ʧ

 ʧمʜاب الʶح ʦʱʽل ʥخ إغلاقها وذلȄوتار ʗالفة، وقʵʺال ʙخ رصȄوتار ʗالʺلف على وق ȑʨʱʴǽ ا لاʹǽا .ʙصʛالǼ قام

 الʺʱʶغʛق في إغلاق الʺʵالفات وȃالʱالي حʶاب ؗفاءة الʛصʙ والاغلاق.   

فة الى ماسȘʰ ومʧ خلال اجʛاء الʺقابلات تʧʽʰ ان الॽʰانات الʺʙخلة يʙوȄًا، خاصة ॽʺȞǼات ʛʽʰؗة وتفاصʽل  Ǽالاضا

فاءتها   مʱعʙدة، ʧȞʺǽ أن تȞʷل تȑʙʴ في إدارتها والʱعامل معها وذلʖʰʶǼ ʥ عʙة عʨʽب تʕثʛ على جʨدة الॽʰانات وؗ

  والفعالॽة العامة لعʺلॽات إدارة وتʴلʽل الॽʰانات مʲل: 

الأخʢاء  عʛضة   . 1  ʥذل في  Ǽʺا  للأخʢاء،  الʶʴاسॽة  عالي  ʨȞǽن  للॽʰانات   ȑوʙʽال الإدخال   :ȑʛʷॼال للʢʵأ 

  ʛثʕقة، مʺا يʨثʨم ʛʽانات غॽإلى ب ȑدʕأن ت ʧȞʺǽ اءʢه الأخʚقة. هʙم الʙف، أو عʚʴارات، الʛؔʱة، الॽɺاॼʢال

 على الʴʱلʽلات واتʵاذ القʛارات. 

يʢʱلʖ إدخال الॽʰانات يʙوȄًا وقɦًا وجهʙًا ʧȄʛʽʰؗ، مʺا ʳǽعله عʺلॽة  ʱʶǽغʛق وقɦًا Ȅʨʡلاً وʢʱȄلʖ جهʙًا ʛًʽʰؗا:   . 2

الॽʰانات    ʛفʨت  ʛخʕأن ي  ʧȞʺǽ هʚا  نॽʰʶا.  والʺعقʙة  الʛʽʰؔة  الॽʰانات  لʺʨʺʳعات  Ǽالॼʶʻة  فعالة، خاصة   ʛʽغ

 للʴʱلʽل واتʵاذ القʛارات. 

مʺا   . 3 الʺʙȄʜ مʧ الأفʛاد،  للॽʰانات   ȑوʙʽال الإدخال   ʖلʢʱي ما  Ǽالॼʶʻة  مȞلف: غالॼًا  العʺل.   ʅॽتؔال  ʧم ʙȄʜي

 للʺʷارȄع الʛʽʰؔة الʢʻاق، ʧȞʺǽ أن ʨȞǽن هʚا أكʛʲ تؔلفة ʛʽʲȞǼ مʧ العʺلॽات الآلॽة. 

مʷاكل في الʨʱسع: مع نʺʨ حʦʳ الॽʰانات، تॼʸح عʺلॽة الإدخال الʙʽوȑ أكʛʲ صعȃʨة في الإدارة وغʛʽ فعالة.   . 4

ʳات مॼلʢʱة مॽʰلʱة لȄوʙʽات الॽع العʺلॽسʨت ʖعʸال ʧة مʛʽʰؔانات الॽʰعات الʨʺ . 

قʙرة مʙʴودة على تʴلʽل الॽʰانات: ʧȞʺǽ أن ǽعȘʽ إدارة الॽʰانات يʙوȄًا القʙرة على أداء تʴلʽلات معقʙة، خاصة   . 5

عʙʻ الʱعامل مع مʨʺʳعات بॽانات ʛʽʰؗة. Ǽالʺقارنة، ʧȞʺǽ للأنʤʺة الآلॽة معالʳة الॽʰانات وتʴلʽلها ʛʶǼعة،  

 ʙ في اتʵاذ القʛارات والʱي لا ʧȞʺǽ أن تʨفʛها العʺلॽات الʙʽوȄة. مʺا ʷȞǽف عʧ اتʳاهات ورؤȐ تʶاع 
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6 .   ʘʽا، حǽًʙʴت ʛʰʱعǽ اȄًوʙخلة يʙʺانات الॽʰال ʛʰع ʙʽحʨʱاق والʶانات: ضʺان الاتॽʰلل ʙʽحʨʱاق والʶات الاتǽʙʴت

ق ǽعقʧȞʺǽ  ʙ أن ʨȞǽن لȐʙ الأفʛاد تفʛʽʶات مʱʵلفة لॽɿॽؔة تʽʳʶل الॽʰانات. ʧȞʺǽ أن يʕدȑ هʚا إلى عʙم اتʶا

 الʴʱلʽل وʢʱȄلʖ جʙها لʴॽʴʸʱها.

معقʙًا   . 7 أمʛًا  يʙوȄًا  الॽʰانات  تʙʴيʘ وصॽانة  ʨȞǽن  أن   ʧȞʺǽ الॽʰانات:   Ȏوحف والॽʸانة   ʘيʙʴʱال في  صعȃʨة 

Ǽقاء   ʧʺʹǽ مʺا  ،ʛʰأك والʴفʶǼ Ȏهʨلة  والʙʴʱيʲات  الʱغʛʽʽات  تॼʱع  الآلॽة  للأنʤʺة   ʧȞʺǽ عʛضة للأخʢاء. 

 الॽʰانات حʙيʲة ودॽʀقة. 

ة: قʙ لا تʨؔن الॽʰانات الʺʙخلة يʙوȄًا في نʤام واحʙ سهلة الʨصʨل أو مʨʱافقة مع  قʨʽد ا  . 8 لʨصʨل والʺʷارؗ

ة الॽʰانات أو دمʳها عʛʰ الʺʸʻات أو مع أصʴاب الʺʸلʴة   أنʤʺة أخȐʛ، مʺا ʳǽعل مʧ الʸعʖ مʷارؗ

 .ʧȄʛالآخ 

9 .  ً̋ ا للʨائح حʺاǽة الॽʰانات والʨʸʵصॽة،  مʵاʛʡ الأمان والامʲʱال: قʙ لا تʺʲʱل عʺلॽات إدخال الॽʰانات يʙوȄًا دائ

 مʺا قʙ يʕدȑ إلى ثغʛات أمॽʻة ومʷاكل قانʨنॽة. 
  

 نʯائج الʙصǺ ʗاسʗʳʯام تقʹॻات الʘؕاء الاصʠʹاعي:  . 9.2

  ʘʽة، حǽʙʽقلʱقة الȄʛʢب الʨʽع ʧل مʽقلʱفي ال ʙاعʶǽ أن ʧȞʺǽ ةॽانات الآلॽʰدارة الȂة إدخال وʺʤقال إلى أنʱإن الان

 ʧم ʧȞّʺة، ؗʺا تॽصʨʸʵسع، الأمان والʨʱة للॽالقابل الʙقة والؔفاءة،   ʧʽʶʴة على تʺʤه الأنʚه ʙاعʶأن ت ʧȞʺǽ

  ʧا مʙًʽتعق ʛʲأك Ȑاب رؤʶʱمة واكʙقʱلات مʽلʴاء تʛة. ؗل  إجॽفعالǼ ȑʛʸॼه الʨʷʱات الॽفي إدارة عʺل ʙاعʶانات تॽʰال

هʚه الʺʺʜʽات تʨفʛه الʱقॽʻات الʙʴيʲة الʺʛتʢॼة Ǽالʚؗاء الاصʻʢاعي الʱي تʦ مʻاقʱʷها مॼʶقا، حʘʽ تقʨم الʻʺاذج  

ǽʙʽقلʱال ʙصʛقة الȄʛʡ ت لهاʛقʱي افʱانات اللازمة والॽʰع الॽʺج ʛʽفʨʱب ʙصʛمة في الʙʵʱʶʺات الॽʻقʱات  والॽاثʙل احʲة م

 Bigبʨاسʢة تقॽʻة  الʹʵʺة  الʛصʙ، صʨر الʴالة، معلʨمات الʛاصʙ، مʺا ʶǽاعʙ في سهʨلة الʱعامل مع الॽʰانات  

Data  انات شاملةॽحة بʨقا لǼها ساʱʷاقʻم ʦات ؗʺا تʸʻʺت الʛا وفʺؗ ،Dashboard    ʙصʛعة اعʺال الǼاʱʺة لॽتفاعل

  داخل الامانة. 

ء الʴʱلʽلات اللازمة للॽʰانات لʦʱʽ الاسʱفادة بها مʧ قʰل الʳهات ذات العلاقة، تقʨم  ومʧ أجل تʨحʙʽ الʺʛʵجات وȂجʛا

Ȅʜة الʱاǼعة لʨزارة الʕʷون   ʛؗʺة الʸʻʺنها الʨؗ لʲʱʺة مʸʻانات في مॽʰإدخال الǼ ȑʛʸॼه الʨʷʱة للʙاصʛهات الʳال

 ʛانات الॽȃات وॽع عʺلॽʺة جʱʺقها ادارة واتȄʛʡ ʧع ʦʱي يʱة والȄوʛة والقǽʙلʰات.  الǽʙلʰالأمانات وال Ȑʨʱʶة على مǼقا

) ʦȞʴʱحة الʨاس الاداء و لॽʀ اتʛشʕʺǼ هاʢȃجات ورʛʵʺال ʟॽʸʵة تॽانȞة إمʸʻʺال ʛفʨكʺا تDashboard  (

داخل الامانة والʱي تʶاعʙ أصʴاب الʺʸلʴة بʱقʦॽʽ الأداء وتʙʴيʙ الاتʳاهات واتʵاذ قʛارات مʛʽʻʱʶة بʻاءً على  

ʧȞʺǽ تॽʁʴقه Ǽاسʙʵʱام الʛʢق الʱقلǽʙʽة للʛصʙ والʱعامل مع الॽʰانات وذلʥ لʺʱاǼعة    الʺعلʨمات الʺʛئॽة، والȑʚ لا 

 . 2030الʺʱʶهʙفات والأهʙاف الʺʢلʨب تॽʁʴقها مʧ قʰل الامانة وذلʥ مʧ اجل تʴقȘʽ مʱʶهʙفات رؤȄة الʺʺلؔة 
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الȑʛʸॼ، ومȐʙ فعالॽة    لʴʱلʽل نʱائج الʛصʙ وفهʦ أثʛ تॽʰʢقات الʚؗاء الاصʻʢاعي على ادارة عʺلॽات رصʙ الʨʷʱه 

الʱاǼعة لʨزارة   الʱقلǽʙʽة، فقʙ تʦ اسʛʵʱاج إحʸائॽات الʛصʙ مʧ مʸʻة مʺʲʱل   ʙصʛق الʛʢǼ ة مقارنةʺʤه الانʚه

الʕʷون الʰلǽʙة والقʛوȄة وقʙ تʦ الاعʱʺاد علʽها في مʻاقʷة مʛʵجات الʛصʖʰʶǼ ʙ ارتॼاʡها ʕʺǼشʛات ॽʀاس الاداء  

 .2030الʺʱعلقة Ǽأهʙاف رؤȄة الʺʺلؔة 

ȑʨʱʴǽ تقʛȄʛ مʸʻة مʺʲʱل على أرȃعة مʕشʛات رئॽʶॽة للʨʷʱه الȑʛʸॼ، وهي مʕشʛ الʨʷʱه الȑʛʸॼ وهʨ "مॽʁاس  

كʽلʨ مʛʱ مȃʛع للȞॼʷات  1*1مʨحʙ لॽʁاس تأثʛʽ الʨʷʱه الȑʛʸॼ على نʢاق الʺʺلؔة إلى مȐʨʱʶ تʙʴيʙ صغʛʽ يʰلغ  

ʕشʛ مʨʱسȌ وقʗ اغلاق الʴالات لʱقʦॽʽ ؗفاءة  الȄʛʹʴة في جʺॽع أنʴاء الʺʺلؔة" ، ومʕشʛ نॼʶة الʱغॽʢة (%)، م

الاʛʡاف الʺʕʶولة في معالʳة بلاغات الʨʷʱه الȑʛʸॼ (يʨم)، وأخʛʽا مʕشʛ تʛؔار شȞاوȑ الʨʷʱه الȑʛʸॼ الʺʛؔʱرة  

 )  MOMRA,2024داخل نفʝ الʺʢʻقة الʳغʛاॽɾة ذات الʸʵائʟ الʺʺاثلة (عʙد)  (

الأرȃعة، يʦʱ تʛمʜʽها Ǽالألʨان على    الʨʷʱه الȄʛʸǼ ȑʛʸॼاً لʺʕشʛات  تʨفʛ الʺʸʻة اǽʹا خʢȄʛة تفاعلॽة تقʙم تʺʽʲلاً  

الʢȄʛʵة وهي اللʨن الأخʹʛ (مʵʻفʠ)، الاصفʛ (مʨʱسȌ)، الʛʰتقالي (مʛتفع) واخʛʽا اللʨن الاحʺʛ (مʛتفع جʙا).  

ʻاȘʡ  تʶاعʙ الʢȄʛʵة ȞʷǼل سȄʛع على معʛفة ؗفاءة الاسʳʱاǼة لؔل بلǽʙة، حʘʽ يʙل اللʨن الأخʹʛ مʲلا على م

الاسʳʱاǼة   في   ʛʽʰؗ  ʛʽتأخ  ʧم تعاني  الʱي   Șʡاʻʺال الأحʺʛ على  اللʨن  يʙل  بʻʽʺا  والفعالة،  الȄʛʶعة  الاسʳʱاǼة 

  ȐاوȞʷل ȑʛʸॼه الʨʷʱالǼ Șʡاʻʺة الॽʢة تغॼʶʻة لʴاضʨة الȄؤʛال ʛشʕʺح الॽʱا يʺؗ . ȑʛʸॼه الʨʷʱار    الʛؔلات تʙو مع

ا الʨʷʱه  لʨضع ʨʸǼرة سȄʛعة وتʛȄʨʢ اسʛʱاتॽʳॽات لʺȞافʴة  الȞʷاوȐ فʽها، مʺا ʶǽاعʙ مȑʚʵʱ القʛار في تʴلʽل 

 ȑʛʸॼال    ،ʛة أشهʱس ʧع ʙȄʜة لا تʛʱلف ʙصʛانات الॽل على بʨʸʴال ʧȞʺة تʸʻʺان ال ʘʽة. وحॽفعال ʛʲل أكȞʷǼ

  . فقʙ تʦ تقॽʶʺها إلى ثلاثة فʛʱات رئॽʶॽة مʧ أجل تʴلʽل الʱʻائج ؗʺا يلي 

9.2.1 .  ʛايʻي ʧة مʛʱ2023الف   ʨʽنʨ2023إلى ي 

  ʛʽʷǽ) لȞʷ5ال  ʛشʕة مǽاʙإلى ب ( ȑʛʸॼه الʨʷʱال    ʦل، رغʲʱʺة مʸʻام مʙʵʱء اسʙب ʗوق ʨل وهȄʛأب ʛخلال شه

وجʨد ʛʡق الʛصʙ القǽʙʺة. ؗʺا ʛʽʷǽ الȞʷل إلى أن معʙل تʛؔار شȞاوȑ بʙأ في الانʵفاض في مايʨ مع ارتفاع  

  ʧف عʷؔة الॼʶن ȑʛʸॼه الʨʷʱة    الॼʶʻة ا18بʺʤام أنʙʵʱاسǼ Ȍॼتʛما ي ʨوه ، %  ،ʥتʨʽا وجǽاʙاعي سʻʢؗاء الاصʚل

  للʺʻاȘʡ ذات الأولȄʨة.   83.4مع معʙل تغॽʢة وصل إلى 
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9.2.2 .  ʛʰʺʶǽإلى د ʨʽلʨي ʧة مʛʱ2023الف 

في بʙاǽة الفʛʱة إلى    237في الارتفاع حʘʽ ارتفع الʺʕشʛ مʧ    الʨʷʱه الȑʛʸॼ ) اسʛʺʱار مʕشʛ  6يʧʽʰ الȞʷل (

%، و ǽعʨد ذلʥ إلى تʧʽʶʴ قʙرات الʷؔف لȐʙ  95.36في نهايʱها، وʚؗلʥ ارتفاعا في نॼʶة الʱغॽʢة الى  1115

  ʙصʛاد حالات الǽومع ازد .ʙصʛات الॽادة ؗفاءة عʺلȄالي إلى زʱالȃو (ʥتʨʽا وجǽاʙس) اعيʻʢؗاء الاصʚة الʺʤأن

 ʙفي    فق ʛʽʰؔاد الǽالازد ʝȞعǽ ȑʚال ʛالأم ʝʢʶأغ ʛل ذروته في شهʸॽات لʤالاغلاق للʺلاح ʗوق Ȍسʨʱازداد م

يʨم لإغلاق    20لʸॽل إلى أقل مʧ    2023% مع نهاǽة عام  59عʙد الʴالات الʺʛصʨدة، ولʻؔه انʵفʠ بॼʶʻة  

ʵʺل للʺʱʴʺال ʖʰʶʱʺال ʙام قادرا على رصʤʻح الॼأص ʘʽدة، حʨصʛʺات الʤاقفال  الʺلاح ʦث ʧامة ومʛقاع الغǽȂالفة و

  الʺʵالفة آلॽا دون الʴاجة لإرسال مʛاقʖ للʺʨقع.  

 

  2023الى يʨنʨʽ (الʺʙʸر: مʸʻة مʺʲʱل)  2023مʕشʛات الʨʷʱه الȑʛʸॼ مʧ يʻايʛ  :5شȜل 

  (الʺʙʸر: مʸʻة مʺʲʱل)  2023الى دʛʰʺʶǽ  2023مʕشʛات الʨʷʱه الȑʛʸॼ مʧ يʨلʨʽ  :6شȜل 
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9.2.3 .  ʛʰʺʱʰس ʧة مʛʱ2024إلى مارس   2023الف 

  ʛشʕدًا في مʛʢة ارتفاعًا مʛʱالف ʙهʷت ȑʛʸॼه الʨʷʱل    الȞʷ7(ال ʛاهʤʺل ʛʺʱʶم ʦاكʛد على الأرجح, إلى تʨعǽ ،(

الʱلʨث أو تʻʽʶʴات أكʛʰ في قʙرات أنʤʺة الʚؗاء الاصʻʢاعي (سʙاǽا وجʨʽتʥ). ومع إʡلاق أداة الʚؗاء الاصʻʢاعي  

  ʛايʻفي ي (ʜʻʽل ȑʙبل) ةʙيʙʳارتفاع حاد ف٢٠٢٤ال ʛهʤǽ ،  ʙȄʜʺال ȋقاʱالى ال ʝʻل ȑʙبل Șʽʰʢت ʙاعʶǽ إذ ،ʛشʕʺي ال

حالات    ʧم ȑʛʸॼال بॼʶʻة    الʨʷʱه   ȑʛʸॼال الʨʷʱه   ʛشʕم في  ارتفاع   ʥذل  ʧع نʱج   ʘʽح ؗام.  الʙاش  Ǽاسʙʵʱام 

132ʦاغلاق    %، ورغ ʗل وقʙارتفع مع ʙفق ʥالات الىذلʴ36  ال    ʛفي شه ʝʻل ȑʙام بلʤن Șʽʰʢء تʙم مع بʨي

  ʛة أخȐʛ مقȃʛʱا مʧ الʸفʖʰʶǼ ʛ آلॽة الʤʻام في تʙʴيʙ الʺʵالف وȂغلاق الʺʵالفة. يʻايʛ لʻؔه انʵفʠ م

  

  

بʻاء على تʴلʽل الʱʻائج الʶابȘ ذʛؗه فقʙ تʨصلʗ الʙراسة إلى أن هʻاك اخʱلاف واضح في معʙلات الʷؔف قʰل  

  ʨفي ماي (ʥتʨʽا وجǽاʙس) اعيʻʢؗاء الاصʚة الʺʤإدخال أن ʦساه ʘʽاعي. حʻʢؗاء الاصʚة الʺʤام أنʙʵʱاس ʙعȃو

على أن لؔل أداة جʙيʙة تأثʛʽ على مʕشʛ  ، مʺا يʙل  الʨʷʱه الȑʛʸॼ إلى زȄادة ملʣʨʴة في رصʙ و اكʷʱاف    2023

 ȑʛʸॼه الʨʷʱام أدوات  الʙʵʱة اسॽل على فعالʙة مʺا يॽʺأه ʛʲالأك ʛʽأثʱال (ʝʻل ȑʙبل) ثʙهار الأداة الأحʣمع إ ،

ات الʱي تʙʵʱʶمها في   ʛؗʴʺل والʲʱʺة مʸʻم ʗʺساه ʘʽقة، حǼاʶراسات الʙته الʙما أك ʨاعي وهʻʢؗاء الاصʚال

ʰعامل مع الʱلة الʨفي سه ʖʰʶʱʺال ʙيʙʴاجل ت ʧهات ذات العلاقة مʳها  مع الʢȃة ورʛʽʰؔانات الॽ ȑʛʸॼه الʨʷʱال  ،

وتʛʽʷ الॽʰانات أǽʹا إلى مʶاهʺة  انʤʺة الʛصʙ الʺعʱʺة على تقॽʻات الاذؗاء الاصʻʢاعي مʧ زȄادة ؗفاءة عʺلॽات  

  الʛصʙ وتقلʽل الʳهʙ الʺʚʰول للʛصʙ مقارنة ʛʢǼق الʛصʙ الʱقلǽʙʽة .   

  

   

  (الʺʙʸر: مʸʻة مʺʲʱل)  2024 مارسالى  2023 سʛʰʺʱʰ مʕشʛات الʨʷʱه الȑʛʸॼ مʧ  :7شȜل 
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 تʦصॻات الʗراسة:  .10

بها لʧʽʶʴʱ عʺلॽات الʛصʙ والفلʛʱة للʺʵالفات لʱفادML     ȑعʺل قاعʙة بॽانات بʧʽ الامانات يʦʱ تʜوʙȄ نʤام   . 1

 .ʛʸʴال لا الʲʺل الʽʰة على سʯلʱʺم ʛʽات الغȄاوʴاص، الʵل الاشʲة مȃʨغʛم ʛʽام الغʶالاج ʙرص 

ʲل الʺʨجʨدة امام الʺʷʻآت الʵاصة ʘʽʴǼ  تʨحʙʽ شȞل Ǽعʠ الॼʸات واعʺʙة الʴʺاǽة وتغǽʚة الʤʻام بها م . 2

 لا يʦʱ رصʙها مʧ قʰل الʤʻام

على الʴاوȄات ʨȞǽن قابل للقʛاءة مʧ قʰل انʤʺة الʛصʘʴǼQR Code   ʙ إمȞانॽة وضع رمʜ اسʳʱاǼة سȄʛع   . 3

 لʙʴʱيʙ هȄʨة مالʥ الʴاوȄة وسهʨلة تॼʱعه.

ॼات لʺʛاॼʀة نقل وتفȄʛغ الʻفاǽات ومʵلفات الʻʰاء إلى الʺʛادم   . 4 ʛؗʺع الॼʱة تʺʤام أنʙʵʱاسǼ قلʻمع وزارة ال Ȍȃʛال

 الʺʱعلقة بʛمي الʺʵلفات في الاراضي الفʹاء.    الʨʷʱه الȑʛʸॼ الʛسʺॽة وذلʥ مʧ أجل مȞافʴة أسॼاب  

سॽة مʧ أجل الʨʢʱر والاسʙʱامة الॽʯʽʰة  الʴʱقȘʽ في نʺاذج الʚؗاء الاصʻʢاعي الʱي تʳʱاوز الॽʰʢʱقات الॽʁا  . 5

 ، لʱقʦॽʽ مʜاǽاها وقʨʽدها. 

تʴلʽل فʨائʙ وعʨʽب تʻفʚʽ تقॽʻات الʚؗاء الاصʻʢاعي في سॽاق الʺʙن الॽؗʚة بॽʯʽا ، للʷؔف عʧ القʨʸر   . 6

 وتʧʽʶʴ الأداء الʴالي. 

ʸʱادǽة والاجʱʺاॽɺة مʧ  دراسة ʧȞʺǽ ʅॽؗ للʺʙن الॽؗʚة بॽʯʽا تʴقȘʽ تʨازن مʻʱاغʦ بʧʽ الأهʙاف الॽʯʽʰة والاق  . 7

 خلال اسʙʵʱام تقॽʻات الʚؗاء الاصʻʢاعي. 

8 .   ʧفادة مʱث، مع الاسʨلʱاع الʨلف أنʱʵل مʺʷॽة لॽʯʽʰاعي في الإدارة الʻʢؗاء الاصʚام الʙʵʱع اسॽسʨح تʛʱقǽ

 قʙرة الʚؗاء الاصʻʢاعي على معالʳة مʨʺʳعات الॽʰانات الʛʽʰؔة. 

الإدارة الॽʯʽʰة لʷॽʺل زȄادة قʙرة تॽʰʢقات الʚؗاء الإصʻʢاعي    ǽقʛʱح تʨسॽع اسʙʵʱام الʚؗاء الاصʻʢاعي في . 9

 الʺʙʵʱʶمة على معالʳة مʨʺʳعات الॽʰانات الʛʽʰؔة. 

يʙعʨ إلى إجʛاء أʴǼاث مʱعʙدة الʸʸʵʱات لʧʽʶʴʱ نʺاذج الʚؗاء الاصʻʢاعي للأغʛاض الॽʯʽʰة ، بهʙف   .10

فاءة.   إʳǽاد حلʨل أكʛʲ شʺʨلا وؗ

ʜ الʨʴॼث اللاحقة ʧȞʺǽ ʅॽؗ الʳʺع بʧʽ    تʨسॽع نʢاق الʚؗاء الاصʻʢاعي في .11 ʛؗت ʘʽʴǼ ةॽʯʽʰة الॼʀاʛʺال

 الʚؗاء الاصʻʢاعي وتʨʻؔلʨجॽات الاسʷʱعار الʺʨʻʱعة لʧʽʶʴʱ تʙʴيʙ الʺلʨثات الॽʯʽʰة وفʸʴها. 

الهॽاكل   .12 تقॽʽʺات  دقة   ʧʽʶʴʱل الʚؗاء الاصʻʢاعي  الʱقॽʻات   ʛʽʵʶة تॽɿॽؗ القادمة في الʙراسات   ʘʴॼت ʙق

جʨدة الʢقʝ والʺʶاعʙة في عʺلॽات صʻع القʛار الʺʱعلقة Ǽالॽʺʻʱة الॽʯʽʰة والʴفاȍ على    الȄʛʹʴة وتʨقعات

 الʯʽʰة. 
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 الملخص: 

في مشاريع   (CQM) تهدف هذه الدراسة إلى تحليل أوجه القصور الجوهرية في ممارسات إدارة جودة البناء التقليدية

البنية التحتية واسعة النطاق في المملكة العربية السعودية، في ظل التوسع الكبير الذي يشهده القطاع ضمن مستهدفات 

. واعتمدت الدراسة على منهجية بحثية مزدوجة تجمع بين التحليل النوعي لبيانات مشاريع حقيقية 2030رؤية المملكة 

 .موجه إلى مجموعة كبيرة من المتخصصين والمهنيين في قطاع التشييد  اناستبيتمتد لسنوات، وتحليل كمي قائم على  

تكشف نتائج الدراسة عن وجود تحديات متكررة ومؤثرة ترتبط بفعالية أنظمة الجودة التقليدية، أبرزها طول مدد إغلاق  

الحفر   وأعمال  بالمواد  المرتبطة  المشكلات  وتكرار  المطابقة،  وعدم  الملاحظات  إلى ضعف  الردموتقارير  إضافة   ،

المعتمدة. كما أبرزت نتائج الاستبي ن إدراكا واسعًا بين المهنيين لقصور الأساليب االالتزام بالإجراءات والمواصفات 

التنبؤ   قدرة على  تقدمّه من  لما  الاصطناعي،  الذكاء  على  تعتمد  لتبنّي حلول  عالٍ  استعداد  والتقليدية، ووجود  اليدوية 

الجودة إدارة  الرقابة، ورفع مستوى كفاءة  الجودة    .بالمشكلات، وتحسين  أنظمة  التحول من  الدراسة ضرورة  وتؤكد 

التقليدية القائمة على التوثيق اليدوي وردود الفعل المتأخرة، إلى أنظمة رقمية تعتمد على البيانات والتحليلات التنبؤية،  

دة العمل، ورفع جودة التنفيذ، بما يواكب التوجه مما يسهم في تحسين أداء المشاريع، وخفض معدلات الأخطاء وإعا

 .العالمي نحو التحول الرقمي في قطاع التشييد

المفتاحية العربية   :الكلمات  المملكة  الجودة،  مراقبة  الاصطناعي،  الذكاء  التحتية،  البنية  مشاريع  البناء،  جودة  إدارة 

 .السعودية
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Abstract 

This paper investigates the effectiveness of Construction Quality Management (CQM) 

Practices in the context of large scale and complex infrastructure projects in Saudi Arabia. 

The aim is to identify the specific limitations of traditional methodologies and practices 

used in quality, and to explore the potential of Artificial Intelligence (AI) to address these 

challenges. A mixed-method approach was used, combining both qualitative analysis of 

projects data, and insights from a quantitative survey from professional working on the 

same industry. The analysis reveals significant inefficiencies in traditional CQM practices. 

Highlighted findings include long resolution times for quality issues, average 91 days for 

Site Observation reports (SOR) and 101 days for Non-Conformance Reports (NCR), and 

other issues remaining unresolved for more than a year. The most frequent issues relate to 

asphalting works, material management, trenching and excavation, and procedural non-

compliance. These issues indicate systematic problems that are not effectively addressed 

using current CQM practices. The analysis of the survey data complements these findings, 

with professionals highlighting challenges in defect tracking, compliance with 

specifications, and implementing corrective and preventive actions. The study also found 

a high level of interest and readiness among those professionals for adopting AI based 

solutions to help address those challenges. Overall, the study provides robust real world 

empirical evidence of the limitations of traditional CQM practices in large scale 

infrastructure projects. By integrating and interpreting detailed projects data from ongoing 

infrastructure projects in Saudi Arabia, it offered a comprehensive view of the challenges 

and provides a strong recommendation and a case for the adoption of AI powered tools to 

enhance and improve the effectiveness of quality practices and the overall quality outcomes 

in the construction industry.  

Keywords: Construction Quality Management (CQM), Infrastructure Projects, 

Construction Industry, Artificial Intelligence (AI), Saudi Arabia. 
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Introduction 

Quality management in all industries including construction is fundamental for ensuring 

that projects consistently meet design specifications, adhere to regulatory requirements, 

while meeting client expectations. For many years, traditional CQM has been built upon a 

foundation of methodologies emphasizing adherence to established rules, procedures and 

measurement of non-conformance and rework (Love et al., 2023). This approach often 

involves extensive human based manual inspections and manual logging of site 

observations and nonconformities, and reactive problem solving which can be inefficient 

and prone to human error. Such methods consume significant time and resources, 

contributing to project delays and cost overruns due to labor nature of onsite checks and 

documentation. Furthermore, reliance on human observations introduces subjectivity and 

the potential for oversight or fatigue, leading to undetected defects (Aichouni et al., 2014).  

 

In Saudi Arabia, some large-scale projects frequently encounter significant time and cost 

overruns, these traditional quality control methodologies proven particulary inadequate 

(AlMunifi & Almutairi, 2021). For instance, studies reveal a significant misunderstanding 

of quality management system strategies among Saudi construction firms, highlighting 

organizational culture as a major impediment to effective QMS implementation (Aichouni 

et al., 2014). This underscores the urgent need for innovative quality assurance and control 

methods that can enhance precision and efficiency, moving beyond the prevalent reliance 

on traditional approaches and their associated inefficiencies (Toyin & Sattineni, 2025). 

Despite technological advancements like Building Information Modeling and advanced 

project management software, the construction sector, particularly in Saudi Arabia, still 

struggles to fully leverage emerging technologies such as Artificial Intelligence to address 

persistent challenges in quality management. 

 

With the increase of size and complexity of modern infrastructure projects, the traditional 

quality control approaches face a growing challenge in maintaining consistent standards. 

In Saudi Arabia, and since the announcement of its ambitious 2030 Vision, the construction 

sector has experienced a rapid expansion and huge infrastructure initiatives to support it, 

project outcomes sometimes reveal deficiencies and weakness during implementation 

stages due to size and complexity of projects. This paper provides a comprehensive 

examination of the limitations of these conventional CQM practices, incorporating a 

thorough literature review, a detailed problem background, and an outline of the research 

methodology. The study’s importance lies in leveraging empirical data from a major 

infrastructure program in Jeddah to quantify inefficiencies inherent in outdated CQM 

methods and underscores the critical need for transforming and adoption toward 

technology driven solutions.  
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Research Problem 

The construction market in the Kingdome of Saudi Arabia considered the largest in the gulf 

region, it faces considerable issues related to inefficiency and ineffectiveness in project 

delivery (AlMunifi & Almutairi, 2021). This is particularly evident in the persistent 

challenges related to quality, which includes reworks, delays, and cost overruns (Kashif et 

al., 2022).  As project size increases, the volume of data, the number of stakeholders, and 

the geographic distribution of some infrastructure projects creates a highly challenging 

environment. In such conditions, traditional CQM practices using manual and paper based 

forms, or segmented spreadsheets cannot effectively manage. As a result, several critical 

issues arise including delayed communication, poor data gathering and availability, 

inconsistent process implementation, and a reactive rather than proactive approach toward 

quality control. This leads to persistent quality deficiencies, evidenced by frequent reworks 

and project delays, which ultimately escalate costs and affect overall project performance 

(Kashif et al., 2022). 

 

These issues underscore a significant gap between current quality management practices 

and the desired project outcomes, contributing to suboptimal structural integrity, and safety 

concerns, and the recuring problem of rework, delays, and cost overruns (Vishe, 2023). 

The financial implications of these quality failures are substantial, according to Lawani et 

al. (2022) rework of defective components estimated to constitute 6% to 15% of total 

construction costs. The contribution of this study to the construction industry and academia 

is to highlight these major issues in current CQM practices and provide a recommendation 

and a case for the importance of adoption of modern and digital solutions. These solutions, 

including AI, can lead to higher quality, reduce costs, and improve safety on construction 

projects while meeting or exceeding customer expectations. The integration of such 

technologies moves beyond the limitations of traditional, manual, inspections methods, 

offering enhanced precision and efficiency in quality assurance and control (Toyin & 

Sattineni, 2025).  

 

Importance of the Study 

This study is particularly significant for the rapidly expanding Saudi construction sector, 

which despite its substantial market share, often struggles with inadequacies in quality 

management system implementation and consistent adherence to quality requirements. An 

empirical study by Aichouni et. al, (2014) revealed a clear misunderstanding of Quality 

Management Systems (QMS) and associated tools among construction firms withing the 

kingdom. Many construction firms still not fully perceive or implementing known quality 

frameworks such as ISO 9001. This deficiency of applying frameworks often leads to 
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significant increases in cost of quality, encompassing appraisals, prevention, and internal / 

external failure costs. As a result, the profitability and competitiveness of construction 

firms decrease, as well as stakeholders’ overall satisfaction. This situation increases the 

necessity for critical re-evaluation of the existing CQM practices and understand how 

modern technologies, particularly AI, can moderate the impact of these deficiencies 

(Khadim et al., 2023). 

 

The overarching goal is to transform traditional, often manual, qquality practices which are 

long associated with inefficiencies into more precise and efficient digital workflows (Toyin 

& Sattineni, 2025). This transformation is critical for managing the increasing scale and 

complexity of mega infrastructure projects with optimal quality, efficiency, and cost-

effectiveness (Luo et al., 2022; Othman et al., 2020). Transitioning from conventional 

quality management approaches to digitally enhanced systems is essential to mitigate 

pervasive issues such as rework and defects, which can constitute 6% to 15% of total 

construction costs (Lawani et al., 2023), while also bridging the gap toward adopting AI 

technologies for improved quality assurance. Traditional methods often fail to convert the 

vast amounts of quality management data into actionable insights, which can be addressed 

by automated, data-driven systems such as big data. By integrating AI and digital tools, 

construction projects can achieve more consistent and reliable quality outcomes, prevent 

costly non-conformities, and meet the industry’s evolving demands, paving the way for 

sustainable advancements in the sector (Sota, 2017). 

  

Study Objectives 

The primary objectives of this study is to understand and to quantitatively analyze the 

performance of a traditional Construction Quality Management (CQM) system by 

examining key metrics such as the volume, type, and resolution time of quality issues in a 

large-scale infrastructure project. Also, assess the perceptions and experiences of 

construction professionals regarding the effectiveness of traditional CQM practices, 

including management and organizational awareness, and their readiness, especially at the 

top management, to adopt AI-powered solutions. Additionally, identify specific failure 

points and bottlenecks in traditional CQM workflows that are exacerbated by project scale 

and complexity; and to provide a set of actionable, evidence based recommendations for 

the construction industry to transition towards a more effective, data-driven, and 

technologically advanced approach to quality management. This will help the construction 

industry in bridging the gap for leveraging the growing AI-based technologies to enhance 

project outcomes and foster a culture of proactive quality assurance, ultimately moving 

towards defect-free project delivery.  
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Theoretical Literature of the Study 

The theoretical foundation of this study is rooted to the established principles of quality 

management as defined by frameworks such as The Project Management Body of 

Knowledge (PMBOK) and ISO 9001 (International Organization for Standardization, 

2015; Project Management Institute, 2021). These frameworks advocate for systematic 

approach to quality through quality planning, assurance & control, and continuous 

improvement. This study is applying these principles to a real-world ongoing infrastructure 

project in Jeddah, to test their practical limitations. Furthermore, the research draws upon 

the emerging body of literature surrounding the application of AI in the construction 

industry. The theoretical model applied is one of a technology-acceptance framework, 

where the identified shortcomings of the traditional system create a clear need for the 

adoption of new technologies like AI to overcome inherent human and systemic limitations 

in processing vast amounts of data and identifying complex patterns. This integration 

facilitates more predictive and proactive quality management strategies, moving beyond 

reactive problem solving approach.  

 

Review of Previous studies 

The construction industry has long been identified as one of the least digitized sector, a 

factor that contributes significantly to its well documented struggle with productivity, cost 

overruns, quality issues, and project delays. Despite the availability of digital technologies, 

quality management in construction and its adoption to technology has still not received 

research attention and efforts compared to other industries (Luo et al., 2022). This reliance 

on manual processes makes the management of large and mega projects unnecessarily 

complicated. Abioye et. al. (2021) directly link this lack of digital maturity to “poor quality 

performance”, uninformed decision making and poor performance. It suggests a clear need 

for advanced technological integration to mitigate these issues within the sector (Datta et 

al., 2024). Previous studies have consistently identified several key themes where 

traditional Construction Quality Management practices fail: 

▪ Misunderstanding and inadequate implementation of Quality Management Systems: 

Many construction firms do not fully perceive or implement known QMS like ISO 9001, 

often due to lack of understanding and training or organizational readiness to adopt it 

(Aichouni et al., 2014). 
 

▪ Inadequacy of tools, Poor data visibility, and converting data to actionable information: 

Manual, paper-based, or spreadsheet-driven systems, and segmented data gathering 

struggle to manage large volumes of data, leading to difficulties in transforming data 

into usable insights or reports for better decision making (Ji, 2018). 
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▪ Inconsistent process implementation: Traditional methods often lead to variations in 

how quality control is applied. These inefficiencies often result in misinterpretations of 

quality requirements and delayed identification and resolution of defects, further 

exacerbating project risks and compromising final output quality (Kashif et al., 2022).  
 

▪ Reactive rather than proactive quality control: This approach means that issues are 

frequently identified and addressed only after they have manifested, rather than being 

prevented through systematic measures. Which leads to significant negative 

consequences on project performance (Vishe, 2023). 
 

▪ Inefficiency and ineffectiveness in project delivery: This widespread issue in the 

construction sector, due insufficient QMS and practices, frequently leads to significant 

consequences such as rework, extensive delays, and substantial cost overruns (AlMunifi 

& Almutairi, 2021; Kashif et al., 2022). 
 

▪ Poor quality performance, uninformed decision-making, and low productivity: These 

are directly linked to the lack of digital maturity and reliance on traditional methods 

which cannot produce insights for better decision making and for better decision and 

mitigation of risks (Datta et al., 2024). 
 

▪ Delayed and inconsistent communication: The complexity of large projects, coupled 

with numerous stakeholders and geographic distribution, creates communication 

hurdles that makes the exchange of project requirements and expectations harder 

(Fawzy et al., 2025). 
 

▪ Significant cost of quality implications: Traditional deficiencies in construction quality 

management result in substantial appraisal, prevention, and internal/external failure 

costs. These costs are exacerbated by the industry's reliance on manual processes and 

reactive approaches, leading to inefficiencies and project delivery challenges (Kashif et 

al., 2022).  
 

▪ Lack of digital maturity and reliance on manual processes: The construction industry is 

one of the least digitized sectors, with a heavy dependence on manual QA/QC practices 

(Toyin & Sattineni, 2025). 

 

These failures primarily revolve around inconsistent application of quality protocols, 

inadequate data capture and analysis, and reactive rather than proactive defect management 

(Luo et al., 2022). Researchers constantly highlight that construction projects frequently 

suffer from rework, delays and cost overruns due to deficiencies in quality management 

processes (Kashif et al., 2022). To this end, the integration of AI in CQM presents a 

transformative opportunity to enhance precision, effectiveness and efficiency of CQM 

processes, which can help to move the current CQM practices beyond the limitations of 

manual ones.  
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The discussion above highlights the research gap and the need for more empirical, real 

world and field based evidence which is addressed by this paper. It not only confirms the 

widely acknowledged challenges but also quantifies their impact in the context of a large-

scale infrastructure program. While previous studies have often been broader in scope or 

based on surveys alone, this paper integrates data from completed and ongoing projects 

and a survey response from professionals working in the same and similar programs. This 

combination provides a more holistic and grounded analysis and insights results.  

 

Research Methodology 

This study used a mixed-method approach, as guided by the framework outlined in 

Designing and Conducting Mixed Methods Research by Creswell and Plano Clark (2018). 

The methodology involved two primary components, a qualitative analysis of projects data 

to examine actual construction quality management outcomes, and a quantitative 

assessment through a survey capturing stakeholder perceptions regarding current practice 

and the potential for AI enhancement. This configuration allows for a robust evaluation of 

both the operational realities and managerial readiness within large scale infrastructure 

projects.  

The first part of the methodology is Qualitative analysis of archival data. A detailed 

analysis was conducted on the PMO Quality Master Log from infrastructure program in 

Jeddah. This log included 329 quality field reports, including 246 SORs and 83 NCRs, 

spanning a six-year period from January 2019 to January 2025. The analysis focused on 

key metrics such as frequency of different issue types, the time taken to close reports and 

the distribution of issues across different projects and contractors. Issues were categorized 

into 4 major parts, Procedural, Materials, Excavation-related, and concrete. The validity of 

this data is high, as it represents official project records. 

 

The second part involved a survey of construction professionals, a sample of 187 was 

collected from professionals with experience working on the same program and similar 

ones in Saudi Arabia. The survey instrument was designed to gather data on their 

professional background, their experiences with CQM challenges, and their perceptions of 

AI’s potential role in quality management. The reliability of experienced professionals, 

with over 70% of respondents having more than 10 years of experience. This dual-

methodological approach provides a robust framework to not only identify prevailing CQM 

deficiencies but also to explore the moderating influence of AI on project outcomes  
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Results 

The analysis of PMO logs and survey data revealed recurring quality deviations and 

extended resolution times for site observations and non-conformities, in large-scale 

infrastructure projects. Highlighted issues includes largely unfollowed procedures, which 

contributed as a root cause for other recurring issues. Survey responses further highlighted 

stakeholders recognition of these challenges and the potential for AI-Driven solutions to 

enhance the traditional CQM practices. 

 

PMO Log Analysis 

The PMO log analysis revealed two dominant patterns for quality non-conformance. First, 

prolonged resolution times were observed across SORs and NCRs. The analysis shows 

systematic inefficiencies in reactive quality management. The average closure time for 

SORs was 91 days (median 40 days), and for NCRs, it was 101 days (median 52 days), 

with extremes reaching 1,482 days for SOR and 613 days for NCR. These delays were 

closely linked to failures in following prescribed work procedures, making it hard to solve 

and close the non-conformance work. Unfollowed work procedures also acted as root cause 

for the recurrence of many issues across projects, indicating a reactive than proactive CQM 

practices. The predominance of poor closure responses as shown on Figure (1), with 64% 

delay for SORs and 72% for NCRs, underscores the inadequacy of traditional CQM 

practices in managing large-scale infrastructure projects proactively, emphasizing the need 

for more structured and technology-supported approaches. 
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NCR Closure Response

Excellent Good Poor

20%

16%
64%
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Figure (1) SORs and NCRs Closure response 
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Second, high frequency issues categories were identified, with core construction activities 

accounting for the majority of non-conformity. Table (1) below gives a summary of total 

occurrences of each category and sub-categories. With Materials scoring the highest (154 

occurrences), Storage issues (55), and approvals issues (53). Second was Trench related 

activities (total 148), with further subcategory analysis revealing procedural deviations 

such as improper layering and compaction (51), lack of dewatering methodology (49). 

Concrete related issues had the lowest occurrences (84), since it was issued between 2019 

and 2021 when cast in situ were allowed, and before changing the supplying of concrete 

elements to precast, supplied from specialized factories. This shift to precast concrete 

significantly mitigated on-site quality control challenges associated with concrete pouring 

and curing to a controlled manufacturing environment, significantly reducing the incidence 

of concrete pouring issues onsite. 

Table (1) Total Occurrences of Quality Issues for each Category 

Category Sub-category No. of Occurrences Category Total 

T
re

n
ch

 

Trench-Irruglar Cut 19 167 

Trench-Backfilling 51 

Trench-Caves 19 

Trench-Dewatering 49 

Trench-Utilities 16 

Trench-Asphalting 13 

M
at

er
ia

ls
 

Materials-Damage 39 153 

Materials-Storage 55 

Materials-Approval 53 

Materials-Unavialble 6 

P
ro

ce
d

u
re

s 

Procedures-Unfollowed 48 131 

Procedures-Drawing Approval 28 

Procedures-Specs. 24 

Procedures-MOS 31 

C
o

n
cr

et
e 

Concrete-Reinforcement 17 84 

Concrete-Formwork 21 

Concrete-Water-Stop 3 

Concrete-PreCasting 4 

Concrete-After Casting 34 

Concrete-Coating 5 
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The analysis identified 131 instances of procedural non-compliance, highlighting a 

systemic weakness in following established quality management processes. These were 

categorized into four main areas: Procedures – Unfollowed (48), Drawing Approval (28), 

Specifications unfollowed (24), and unfollowed Method of Statement (MOS) (31). Each 

category contributed to recurring quality deviations; for example, failures to follow 

approved drawings or MOS frequently resulted in improper installations, while deviations 

from specifications led to material and workmanship non-conformances. This breakdown 

emphasizes that procedural lapses are a primary driver of both recurring issues and 

prolonged resolution times in large-scale infrastructure projects. These findings 

corroborate earlier research highlighting the construction industry's struggle with a "right 

first time" culture and the significant impact of unforeseen changes and human behaviors 

on project delivery (Ford et al., 2023).  

Survey Analysis 

The survey findings indicate widespread recognition of challenges associated with 

traditional CQM practices. Among the 187 respondents, the highest reported difficulties 

were in tracking and closing defects, ensuring compliance with specifications, and 

addressing gaps in workforce skills and training. Table 2 presents the detailed distribution 

of responses, including weighted averages. For example, 49.14% of respondents agreed 

and 13.71% strongly agreed that early identification of quality defects is challenging, 

resulting in a weighted average of 3.53. Similarly, 47.70% agreed and 24.71% strongly 

agreed that gaps in workforce skill and training affect quality management, with a weighted 

average of 3.81. These results align closely with the PMO log analysis, which showed 

prolonged resolution times and recurring quality issues due to procedural lapses, 

highlighting that operational bottlenecks are well recognized by professionals and have 

tangible impacts on project outcomes. 

Challenge 
Strongly 
Disagree 

Disagree 

Neutral 

/ Not 

Sure 

Agree 
Strongly 

Agree 
Total 

Respondents 
Weighted 
Average 

Difficulty in identifying quality 

defects at early stages 
2.29% 18.86% 16.00% 49.14% 13.71% 175 3.53 

Challenges in managing and 

tracking defect resolution 
2.89% 16.76% 13.29% 54.91% 12.14% 173 3.57 

Difficulty ensuring compliance 

with standards/specifications 
5.78% 17.92% 17.92% 41.62% 16.76% 173 3.46 

Ineffectiveness in implementing 

corrective actions 
6.90% 25.86% 19.54% 39.08% 8.62% 174 3.17 

Lack of structured preventive 

action mechanisms 
4.62% 16.18% 24.28% 42.77% 12.14% 173 3.42 

Gaps in workforce skill level 

and training 
4.02% 8.05% 15.52% 47.70% 24.71% 174 3.81 

Absence of standardized quality 

strategies or best practices 
5.17% 18.39% 17.24% 43.68% 15.52% 174 3.46 
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For the effect of CQM practices on construction projects outcomes, cost, time, overall 

quality and customer satisfaction, most respondents agree that quality management 

practices help control project costs, reduce rework, and proactively mitigate cost-related 

risks. Weighted average scores are high (around 4.0), indicating strong confidence in the 

cost benefits of quality practices. There is broad agreement that robust quality management 

reduces schedule overruns and that early detection of quality issues helps avoid delays. 

Scores for schedule-related items are among the highest, reflecting strong positive 

perceptions. Respondents also believe that quality management improves overall project 

quality, with high agreement that outputs comply with standards and that post-handover 

defects are minimal. Customer satisfaction is positively linked to quality management, with 

most participants agreeing that clients are satisfied and that feedback is used to improve 

performance. In summary, the data shows that quality management practices are widely 

seen as beneficial for cost control, schedule adherence, project quality, and customer 

satisfaction in current projects. 

Moreover, the survey revealed a strong appetite for AI and digital technologies to enhance 

quality management (Table 3). Over 80% of respondents indicated confidence that AI 

could meaningfully improve CQM outcomes, especially in areas such as automated defect 

detection, predictive analytics for quality issues, and automated compliance verification. 

These expectations are directly aligned with challenges frequently detected such as 

materials storage and approvals, highlighting the limitation of traditional, reactive quality 

management practices. The survey responses also underscore not only a readiness to 

embrace technological solutions but also a recognition that AI could proactively address 

inefficiency and reduce the recurrence of preventable non-conformities, bridging the gap 

between current operational realties and the potential for data-driven quality improvement 

and decision making.  

Table (3) Survey Responses on Readiness for AI Adoption 

AI Application Area Number of Respondents Percentage (%) 

Automated defect detection 152 81% 

Predictive analytics for quality issues 149 80% 

Automated compliance checking 145 78% 

AI-assisted reporting & dashboards 130 69% 

Resource optimization & planning 125 67% 
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Conclusion and Discussion of Results 

The findings of this study unequivocally indicate that traditional CQM practices are no 

longer adequate for managing quality in large-scale infrastructure projects. The qualitative 

analysis of PMO logs highlights systematic inefficiencies that have a direct impact on 

projects’ performance. Prolonged resolution times for site observations and non-

conformity reports, SORs & NCRs, were particularly highlighted, with average closure 

times of 91 days form SORs, and 101 days for NCRs, with medians of 40 and 52 days 

respectively, and extremes reaching 1,482 and 613 days. These delays were closely 

associated with procedural lapses, including failures to follow approved work procedures, 

drawings, specifications and MOS, which acted as a root cause for the recurring of non-

conformities. Analysis of issue categories further revealed that fundamental construction 

activities including materials storage and approvals, trenching activities, and dewatering 

were accounted for the majority of reported issues. This finding reinforces the notion that 

adherence to core procedures remain a critical vulnerability in traditional CQM practices. 

Additionally, these issues raise the need to having more preventive quality system than 

reactive ones.  

The survey data is complementing the operational findings, demonstrating that 

professionals on the ground are aware of these limitations of current CQM practices. 

Among 187 respondents, 76% reported difficulties in tracking and closing defects, 74% 

highlighted challenges in ensuring compliance with specifications, and 70% struggled with 

implementing corrective actions timely. High recognition of these challenges across the 

workforce underscores the systematic nature of the problem and aligns with previous 

studies that have identified the construction industry’s overreliance on manual process and 

low digital capabilities as primary causes of inefficiencies (Luo et al., 2022; Abioye et al., 

2021; Datta et al., 2024). Moreover, the survey revealed a strong appetite for AI and digital 

technologies, with 80% of respondents indicating confidence that AI could significantly 

enhance quality management outcomes, particularly in automated defect detection, 

predictive analytics, and compliance verification.  

Integrating these quantitative and qualitative findings strengthens the evidence that 

traditional CQM practices struggle to cope with the scale and complexity of modern 

infrastructure projects. The combination of delayed responses, recurrent procedural 

violations, and the limited capacity of existing tools (manual logs, spreadsheets, segmented 

reporting) not only increases the risk of rework and cost overruns but also undermines 

structural integrity and safety. These results echo prior research on the inefficiency of 

conventional CQM systems and further demonstrates the need for a paradigm shift 

(Aichouni et al., 2014; Kashif et al., 2022; Lawani et al., 2023). 
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Overall, the study emphasizes that while the foundational principles of quality management 

(Planning, control, assurance, and continuous improvement), remain valid, their execution 

through traditional, manual, and reactive method is sufficient for large scale projects. The 

empirical evidence provided by the PMO logs, coupled with the perceptions captured in 

the survey, highlights the critical need to adopt technology augmented solutions. 

Technologies such as AI-driven analytics, automated compliance monitoring, and 

predictive quality control systems will help in moving the current CQM practices forward. 

Such transition would not only enhance the effectiveness and efficiency of CQM practices 

but also provide a scalable framework capable of managing the complexities of modern 

construction projects. It can lay the foundation and groundwork for further research on AI 

integration in construction quality management.  

 

Recommendations 

Based on the findings of this study, the following recommendations are presented to 

address the limitations of traditional CQM and guide researchers and the construction 

industry toward a more effective, data driven, proactive approach:  

▪ Standardize Quality Processes and Checklists: the high frequency of having segmented 

manual tools such as spreadsheets, and the high frequency of basic quality issues 

highlights the need for greater standardization. The use of enterprise platforms such as 

ACONEX help to digitize the checklists and standardized workflows, enforcing 

through digital platforms, can ensure critical quality steps are followed. 

  

▪ Promote Training and Upskills: survey results indicated a need for both AI-related 

training and reinforcement of fundamentals quality management principles. A skilled 

workforce is better equipped to adopt new technologies and help to apply quality 

processes effectively.  

 

▪ Move away from disconnected spreadsheets: there is a need to stop using  paper-based 

logs by implementing centralized, cloud-based quality management platforms. This 

ensures all stakeholders work with the same real-time data, improving coordination 

and decision-making. 

 

▪ Adopt Integrated Digital Platforms: the use of platforms such as ACONEX can 

consolidate data and reports from all project segments and departments, providing a 

unified view of project quality and simplifying the integration and the use of AI-

powered capabilities.  
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▪ Invest in AI-Powered Analytics: Transition from reactive to proactive quality 

management by leveraging AI and machine learning tools. These technologies can 

analyze historical data to predict potential quality issues, enabling preventive actions 

and reducing rework. 

By embracing these recommendations, the construction industry can move towards a more 

efficient, proactive, and data-driven approach to quality management, ultimately leading 

to higher quality projects delivered on time and within budget. 
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