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Abstract

Objectives:

This study aims to develop a smart waste management system in Riyadh to address
environmental challenges caused by urban expansion and population growth.

Methodology:

A case study approach was used by analyzing the current waste management system in
Riyadh and comparing it with global smart city practices using surveys, interviews, and
data analysis.

Results:
The results show that smart technologies such as [oT and sensors improve efficiency,
reduce operational costs, and minimize environmental impact.

Conclusion:
The study concludes that smart waste management systems enhance sustainability and
support Saudi Vision 2030.
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With the rapid urban expansion and significant population growth in the city of Riyadh,
waste management has become an increasing environmental and administrative challenge.

This project aims to establish a smart waste management system based on modern
technologies and data analysis to improve the efficiency of waste collection and reduce

operational costs.

The project also seeks to provide a sustainable model that can be applied across the
Kingdom of Saudi Arabia, in alignment with Saudi Vision 2030 toward smart cities and

sustainable infrastructure.
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Riyadh is one of the largest urban cities in Saudi Arabia and faces major challenges in
managing waste resulting from population growth and rapid urban and industrial
expansion. Current waste collection processes rely on outdated technologies, fixed

schedules, and traditional methods, leading to waste accumulation in some areas. This



reduces efficiency, increases operational costs, and negatively impacts the environment and
public health.
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This study is important because it offers a practical and sustainable solution to one of the

major environmental and administrative challenges in Riyadh.

It also supports Saudi Vision 2030 by promoting smart city concepts, environmental

sustainability, and improving the quality of life in the capital and other cities.
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This project aims to apply modern principles and tools to design and implement a smart

waste management system in Riyadh.
Main objectives include:

1. Analyzing the current waste management situation in Riyadh and identifying
strengths and weaknesses.

2. Developing a comprehensive project plan including scope, time, cost, quality, and
risk management.

3. Utilizing smart technologies and sensors in waste management.

4. Evaluating the economic and environmental feasibility and its impact on

sustainability and quality of life.

Research Questionsaw! i & slus
LY dgie Ll duhall 2l Lfm Al cYslall (e de gana BaaT o3 cL@é\AAT_, Ayl A<ae ) 13l
:‘?J:‘ WS
Coalll Ase 8 Ll 5)) 5l Gt B aalen o gaydall 138 i€ -1
Caniill _aley L) Ll aladi) 2alSe) (520 Lo =2
oabl diae b Ll By S5 U 3 2 lad et ) Baule) Jalall 8 L =3
€a,all) cilasdl s2gn (he miyeg bl CalSE JBU g sdall 138 Gakal (Ko CaS—4
Based on the problem and objectives, the study seeks to answer:

1. How can this project improve waste management efficiency in Riyadh?
2. To what extent can smart technologies be used, and what are they?

3. What are the key factors for successful implementation of a smart waste system?



4. How can the project reduce operational costs while improving municipal service

quality?
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1- There is a positive relationship between applying project management principles
and improving waste management efficiency in Riyadh.

2- Smart technologies help reduce operational costs and improve environmental
service quality.

3- Effective risk management enhances the sustainability of smart systems.

4- Monitoring and control tools improve performance efficiency and help achieve
goals on time.

5- Integration among relevant stakeholders contributes to success.
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Many recent studies have addressed smart waste management and project management

applications in the environmental sector.

e (Al-Kuwaiti, 2021): Smart sensors reduce unnecessary waste collection trips by up
to 30%, lowering costs and emissions.

e (Gupta & Singh, 2020): Project management tools ensure projects are completed
on time and within budget.

o (PMLI, 2019): Effective risk management increases project success rates by 25%.

e (Al-Faris, 2022): Smart city technologies improve quality of life and support
Vision 2030 sustainability goals.

These findings highlight a knowledge gap in applying project management principles

specifically to smart waste systems in Riyadh, which this study aims to address.
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This project plan is based on modern project management methodologies to ensure the
efficient implementation of a smart waste management system within the defined time and

budget.
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The project aims to design, develop, and implement a smart waste management system in

Riyadh using modern technologies such as sensors and data analytics to improve

operational efficiency and environmental sustainability.
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The project will be implemented over a period of 6—12 months, including the following

phases:

Planning and analysis

Design and development
Implementation and pilot operation

Evaluation and improvement
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The project cost includes:
Smart devices

Software development
Operation and maintenance

Training

(Quality Management)sagal) &)
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Project quality will be ensured through KPIs, regular system testing, and continuous

improvement.
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Potential risks include technical challenges, high costs, and resistance to change, which will

be managed through contingency plans and continuous monitoring.
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The proposed solution relies on integrating smart technologies to improve waste

management efficiency and sustainability.
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Sensors are installed in waste bins to monitor fill levels and send real-time data.

(Internet of Things — 10T) LY < i
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Bins and trucks are connected through a centralized IoT system.
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Collected data is analyzed to identify patterns and support decision-making.
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GPS is used to optimize waste collection routes.
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Al is used to predict waste levels and improve planning.
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Mobile apps allow citizens to report issues related to waste management.
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1. Data Collection Tools

Questionnaires (for workers in waste management and environmental services)
Interviews (with project management and environmental experts)

Field observation (to assess current waste collection efficiency)



2. Data Analysis Tools

Data analysis software

Project management software

Geographic analysis tools (for optimal container placement and routes)
3. Project Management Tools

SWOT analysis

Risk management plan

Responsibility assignment matrix

Project Gantt Chart
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The above figure illustrates the project timeline, which is divided into four main phases
starting with planning and ending with evaluation, ensuring efficient achievement of project

objectives.
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