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Abstract 

Support the local industry and manufacturing has received a high degree of interest in Saudi Vision 2030. 
Manufacturing is linked to supply chain management as a totalitarian system where production is one of its parts. 
Recently, industrial engineering tools have received a high degree of interest as a branch of engineering science. It is 
concerned with the problems of production systems, in such a way as to achieve the best environment in which human 
beings interact with the machine in a highly efficient production unit. The tools of industrial engineering that can be 
applied vary, including statistical, economical, work, reengineering, operations, simulation, feasibility, planning, risk, 
forecasting, quality, value engineering, and management tools. 
It has been possible to deduce how industrial engineering tools contribute to finding optimal solutions and positively 
influence many of the problems facing responsible people in industry and supply chains. Positive impacts include: 
Studying the project idea; choice of project location; opportunities for gain or loss; insight into the future status of the 
institution; evaluation of suppliers; maintaining of staff and employees and creating an appropriate environment to 
increase their productivity; calculating the optimal ordering size and time of inventory demand; the radical change in 
design and development processes in order to improve productivity; achieving quality of design, manufacturing, and 
after-sales services; improvements to enhance work status; allocation of machinery and labor forces; forecasting 
demand in the short and long terms; optimal distribution of transport means and road selection; optimal choice of 
advertising means. 
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1. Introduction

The Saudi vision 2030 has brought unprecedented economic mobility, both domestically and internationally, as it has 
appeared among a wide range of experts and economic observers as a new and powerful renaissance project. The field 
of industrialization support and settlement was highly focused on this vision. 
The positive impact of production and industry localization is not limited to saving only part of public and military 
spending, but also to finding industrial activities and support services such as industrial equipment, 
telecommunications and information technology, which contribute to creating quality employment opportunities in 
the national economy. 
The aim of the Kingdom is to support and localize industrialization, it has already begun to develop some of the less 
complex industries. The National Industries Department will be expanded to include the more complex industries and 
build an integrated system of services and supporting industries to improve self-sufficiency and promote exports of 
products to the countries of the region and other countries. This will be done through direct investments and strategic 
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partnerships with the leading companies in this sector with a view to transferring knowledge and technology and 
localization of expertise in the fields of manufacturing, maintenance, research and development. Specialized and 
integrated industrial complexes will be set up with key activities in this field, in addition to training citizens and 
qualifying them to work in these industries (Saudi Vision 2019). 
The area of manufacturing is related to the concept of supply chain management and is considered one of its parts. 
Supply chain management is a set of methodologies used to effectively integrate suppliers, manufacturers, stores, and 
shops, so that the production and distribution of goods is performed in the right quantities, to the right locations and, 
at the right time, so that the total system cost is as low as possible while maintaining service level requirements (Li 
2014). 
The problem of research is to answer questions related to the study of localization, support and development of local 
industrialization using the basic techniques of Industrial Engineering. The studies of localization and support of local 
industrialization, have recently received considerable attention in the literature because they are of great importance 
in the development of societies. This is reinforced by the many studies conducted by various ministries as well as 
specialists in different countries all over the world.  
The main research objectives are: Review of literature on localization and support of national manufacturing, identify 
the tools of Industrial Engineering, and propose applications that contribute to support national industry in the 
Kingdom, and summarize the utilization of local industry officials of the basic techniques of Industrial Engineering. 
The importance of this paper comes within the context of enriching the literature and mobilizing ideas and visions to 
enhance localization and support of the national industry in Saudi Arabia within the Saudi vision 2030, which 
represents an unprecedented economic movement at all locally and internationally levels. 
The paper is a scientific and practical contribution to the literature on the topics of industrial development, in view of 
the decline in the number of applied studies in this regard. The objectives of the paper coincide with the objectives 
and axes of the national strategy of industry, which emphasized the industrial development. 
The main outcomes of this research are: give an introduction to localization and support of national industry in the 
Kingdom, identify the most important Industrial Engineering techniques that can be applied in localization and support 
of national industry, propose applications to localize and support national industry in the Kingdom. And demonstrate 
the impact of using Industrial Engineering applications in the field of national industry in the Kingdom. 
A qualitative, quantitative, descriptive, applied and exploratory methodology is used because this approach is relevant 
to the subject of the study. The method is based on collecting data, information and facts from primary and secondary 
sources. The primary sources were the collection of the opinions of experts and specialists through personal interviews. 
The secondary sources were the most recent books, postgraduate studies, statistics, reports, publications, research and 
applied studies, and published opinions of experts and specialists on the subject of the study. The collected qualitative 
data and information are used to give an introduction to localization and support of national industry in the Kingdom 
and to identify the most important Industrial Engineering techniques that can be applied in this field and to propose 
applications of various Industrial Engineering techniques to localize and support national industry in the Kingdom. 
The quantitative approach is used to describe, infer, and resolve problems using numbers. Emphasis is placed on the 
collection of numerical data and to demonstrate the impact of using Industrial Engineering applications in the field of 
localization and support of national industry in the Kingdom. The used approach starts as exploratory to explore the 
research area and ends as conclusive which aims to provide final and conclusive answers to the research questions of 
assisting the realization of Saudi Vision 2030 for Supporting Local Industry. 

 
2. Supply Chain as an Overall Umbrella 
 
The supply chain is the network connecting all concerned parties that a company deals with to deliver its products 
from its sources to the end consumers. Suppliers include providers of all the components needed by the company and 
those responsible for marketing and selling the product. Therefore, supply chain management is the management of 
the design, planning, implementation, monitoring and follow-up of all activities to provide the end consumer needs of 
goods and services from sources to the point of consumption at the appropriate time, location, shape and quality. 
The Supply Chain Management as defined by the Council of Supply Chain Management Professionals (CSCMP) 
includes planning and management of all activities in the operations of sources, procurement and logistics activities, 
as well as coordination and cooperation between all parties involved in the chain of supply from suppliers, 
intermediaries, service providers and customers (Gligor et al. 2019). The essence of supply chain management is to 
create demand-supply integration through inter-firm coordination to create a model for high-performance business 
management.  
Supply Chain Management maintains regular and interactive contact with the following departments: planning and 
follow-up, sales, procurement, production and warehousing. See figure 1. 
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The objectives of supply chain management can be summarized as (Dib 2004): Increase the amount of information; 
Create transparency in information and reduce obstacles; create a comprehensive concept of supply operations; 
improve the continuity of the management of materials, information and cash flow; minimize the complexity of 
business; achieve benefits of costs, time and quality; get the good product in the right place at the right time and at the 
lowest cost; provide the best services to the customer; reduce production cycle time; reducing uncertainties and risks; 
realize system optimization. 
There are some detailed elements in the supply chain, (Tanco et al. 2018): Customers, Prediction, Suppliers (Sources), 
Inventory, Assessment, Design, Manufacture, Quality, Scheduling, Location, Delivery and Returns,  
By studying these elements, it is possible to deduce some applications that are suitable for the application of different 
scientific methods for supporting, development and improvement of local industry in the Kingdom, see Figure 2.  

 
 
 
 
 
 
 
 
 
 

 
Figure 1: Key elements of the supply chain. 

 
3. Industrial Engineering Tools to Support Local Manufacturing 
 
Industrial Engineering is one branch of engineering science, which take care of issues and problems of production and 
service systems, whether they are industrial, agricultural, and administrative or service, in such a way as to achieve 
the best environment in which man interacts with the machine in a highly efficient production unit (Limaa et al. 2017). 
Industrial Engineering is concerned with the sciences that serve the art of mechanical design, production processes, 
manufacturing, and various service operations, and all that serve mainly in the planning, design, manufacturing, 
assembly, testing, inspection, analysis, processing and development to obtain the best value for the lowest cost. This 
specialization is concerned with these matters from the economic side and from the industrial organization (Miller and 
Bures 2015). The most common industrial engineering tools and techniques are:  

 
 

 
 
 
 
 
 
 
 

Figure 2: Key elements for the application of supply chain development methods. 
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1. Statistical Techniques  
Statistical techniques include descriptive, analytical and inferential statistics. Descriptive statistics are methods for 
organizing and summarizing information. The purpose of organizing is to help understand information. It also contains 
the distributions of frequency tables, graphs, and methods of calculating central tendency, dispersion, and other 
measurements. Analytical statistics is concerned with analyzing, interpreting, extracting and dissemination results for 
decision-making. The inferential statistic is the scientific methods that work to infer the features of the society based 
on the information obtained from the sample taken from it according to the known statistical methods, reference 
(Walpole et al. 2012) is available for further information. 
 
2- Engineering Economy 
Engineering economy is a set of techniques that are used to compare a range of alternatives and choose the best from 
an economic point of view. These techniques depend on the change in the value of money with the time based on 
specific or expected profit rates. For further information, see reference (Blank and Tarquin 2014). 
 
3 - Work Study and Analysis 
These techniques and methods are used to analyze human work in its entirety and aspects, which systematically check 
all the factors that affect the efficiency of performance in cases under study, in order to make the necessary 
improvements to increase labor productivity. 
The correct method to increase the efficiency of production processes is through studying the method of performing 
these operations, and determining time of their performance. The diagnosis of unnecessary movements during work, 
which reduce productivity, is very important. The work-study includes studying the method of work and the time. 
Studying the method of work aims to develop the most economical and effective way to do it. This is done by regular 
registration and testing of the current and the proposed methods of doing the work components as a means of 
developing and applying the most easily and efficient ways to reduce costs and increase productivity. The study of 
time aims to determine the ideal amount of time a task should take. For further information, see reference (Groover 
2007). 
 
4- Human Factors Engineering 
Is the applied science that specializes in the design of machines, equipment, products and systems, in order to 
maximize the degree of safety, reduce fatigue and stress, increase efficiency, maximize productivity and provide 
comfort to users through the appropriate design of products and workplaces to people sizes and physical strength. It 
is a scientific study of human work, taking into account the maximum limits of the physical and mental abilities, with 
tools, equipment, methods of work, work tasks, and the environment and working conditions. For further information, 
see reference (Bush 2012). 
 
5- Process Reengineering  
The process reengineering approach focuses on the radical change in the organization's processes to develop 
productivity in quantity, quality, and handling in order to satisfy customers. It is defined as "starting again, starting 
from scratch, not reforming and restoring the status quo, or making cosmetic changes that leave the infrastructure as 
they were. It does it mean tearing the holes of existing systems to work better, but rather abandoning old established 
work procedures and think in new and different way about how to manufacture products or provide services to satisfy 
customers' desires (Hammer and Champy 1993). For further information, see reference (Mohapatra 2013). 
 
6- Economic Analysis 
Economic analysis is a logical scientific method of research and economic study, through which the factors influencing 
the behavior of economic phenomena can be explained. It provides the logical tools used to infer the different 
economic theories. Different classifications of economic analysis are based on criteria relate to the size of the 
economic unit, the degree of comprehension desired by the analyst. It can be classified into micro and macro analysis. 
Microanalysis deals with the study and the mechanism of making economic decisions taken by individuals, families 
and institutions at the micro level, For example, the study of the cost structure as well as the effects of the demand for 
a particular commodity of a particular institution is a microeconomic study.  
Macro analysis concerned with the totals of the microeconomic units, it examines the national economic behavior; it 
deals with general economic phenomena such as unemployment, inflation, price levels, interest rates, etc. The 
integrated economic study often involves both types of analysis. For further information, see references (Drury 2005) 
and (Bisin 2011). 
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7. Operations Research: 
Operations research is a science that uses scientific methods to study and analyze problems, and use specific 
techniques to search for optimal solutions with the best value for a chosen objective unction(s) within the available 
resources. The methods that can be applied to productivity improvement include scheduling, inventory planning and 
control, queuing models, mathematical programming, transportation and assignment models, networking models and 
others. For further information, see reference (Render et al. 2015). 
 
8. Modeling and Simulation 
Modeling and simulation is an attempt to create a reflection computer model of a system without attempting to obtain 
the real system itself. The model mimics processes in the real world and shows all possible changes to system 
conditions and then setting the parameters used to estimate system performance by conducting system sample 
experiments. Simulation involves studying the system and observing it to study the impact on the real-world operation 
characteristics of the system. 
Simulation can be used to study systems at the design stage prior to system construction or in the analysis phase to 
predict the impact of existing system changes on system performance, or as a design tool to predict the efficiency of 
new systems through a changing set of situations. For further information, see reference (Kelton et al 2009). 
 
9 - Feasibility Studies  
The feasibility study is a study carried out for the idea of a new project to examine its viability and to be able to 
implement the project. It contains the studying the feasibility from the following aspects: market, technical, social, 
environmental, legal and economic. It also examines external influences on the project, such as: state laws, competition 
and technical development as well as the identification of the required investments, and the expected return. For further 
information, see reference (Saleh 2010).  
 
10. Strategic Planning  
Strategic planning is one of the basic components of strategic management. It is a long-term planning takes into 
account internal and external variables, targeted sectors, market segments and the method of competition. It differs 
from traditional planning, where it depends on insight the future and prepare for it. It answers the question "where are 
we going" taking into account the future vision of the company, the relationship and integration between the different 
aspects and activities of the organization and the relationship between the organization and its environment. For further 
information, see reference (Barney and Hesterly 2007).   
 
11. Risk Assessment and Management 
One of its most important activities is the provision of security for workers and property in projects, especially with 
the scarcity of trained labor and the high costs of buildings and equipment. The legislation also specified the use of 
security means to protect individuals and property and to compensate individuals for losses caused by work. 
Therefore, it is the area of reaching risk prevention, minimizing losses when it occurs, ensuring that it does not repeat 
by studying the causes of each risk to avoid it in the future. In addition, it manages the necessary funds to compensate 
the project for losses that occur. 
The aim of risk management is to develop the most appropriate policy to meet anticipated losses at the lowest possible 
cost. A person called a risk manager usually handles this function. His tasks are to identify the risks specific to each 
activity; to analyze each risk, its nature, causes and its relationship to other risks; measure the degree of risk, 
probability of the accident and estimate the size of the loss, choose the most appropriate means of managing each of 
the existing risks according to the required safety and cost. For further information, see references (Asfahl and Rieske 
2018), (Haimes and Sage 2015) and (Aven and Zio 2018). 
 
12- Forecasting 
Forecasting is a planning tool that helps management in its attempts to cope with the uncertainty of the future, relying 
mainly on data from the past and present and analysis of trends. Forecasting is done with the purpose of making the 
management of the company aware of the future threats, and risk and be prepared for them and take decisions 
accordingly. It may not reduce the complications and uncertainty of the future. However, it increases the confidence 
of the management to make important decisions.  
Forecasting methods are quantitative (time series and causal) that are based mainly on the collected data and 
Qualitative (Judgment) that can be used in the absence of historical data (e.g. new product),  
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The quantitative data are projected into the future using one or more techniques such as moving averages, trend 
methods, smoothing methods, decomposition, Box-Jenkins models, and regression analysis. Qualitative forecasting 
starts are based on the specialists and management's experience, knowledge, and judgment. Since any error in the 
assumptions will result in a similar or magnified error in forecasting, the technique of sensitivity analysis is used 
which assigns a range of values to the uncertain factors (variables). For further information, see reference (Hanke and 
Wichem 2014). 
 
13- Total Quality Management 
Total Quality Management (TQM) has taken several meanings. The simplest one is a management approach that 
focuses on achieving long-term success by satisfying customers through quality of production and ensuring quality 
improvement and performance consistently. The total quality emphasizes the continuity of learning and adaptation, 
for continuous change, as a key factor for the success of the organization. 
The implementation of TQM in government sector organizations leads to improved overall productivity in quantity, 
quality and procedures, increased morale of staff, improved quality of decisions, raising the level of pride of employees 
in their work and devoting a positive outlook on the organization towards its customers. For further information, see 
reference (Narayanan 2018) and (Pyzdek and Keller 2013). 
 
14- Value Engineering 
Value engineering, also known as value analysis, focuses on the development of performance and outcome, 
maximizing the value of a product (process, project) to fulfill the clients’ needs, and targeted productivity at the lowest 
cost possible without compromising the quality and basic functions expected by beneficiaries and producers.  
Value Engineering highlights the application of value methodology to streamline current day operations, strategic 
planning and everyday business decisions in company or business segments. Some examples are to maximize budgets, 
reduce life cycle costs, improve project understanding, create better working relationships, and design an appropriate 
task agenda and timeline. For further information, see references (Mukhopadhyaya 2009) and (Younker 2003). 
 
15- Project Management  
It is the practice of initiating, planning, executing, controlling, and closing the work of a team to achieve specific goals 
and meet specific success criteria at the specified time. A project is a temporary endeavor with time, funding and 
staffing -constrained designed to produce a unique product, service or result with a defined beginning and end 
undertaken to bring about beneficial change or added value.  In practice, the management of such distinct approaches 
requires the development of skills and management strategies. 
The primary challenge of project management is to achieve all of the project goals within the given constraints. The 
primary constraints are scope, time, quality and budget. The secondary challenge is to optimize the allocation of 
necessary inputs and apply them to meet pre-defined objectives. The object of project management is to produce a 
complete project, which complies with the client's objectives. In many cases, the object of project management is also 
to reform the client's brief to be able to address them. Once the client's objectives are clearly established, they should 
influence all decisions made by people involved in the project - for example project managers, designers, contractors 
and sub-contractors. For further information, see reference (Kerzner 2017).  
 
16- Facilities Planning  
Facilities planning is defined as the organizational function, which integrates people, place and process within the 
built environment with the purpose of improving the quality of life of people and the productivity of the core business. 
It determine how an activity’s facilities location and design (Plant layout and Handlin system design) best support 
achieving the activity’s objectives. It is a continuous process and represents one of the most significant opportunities 
for cost reduction and productivity improvement. 
The Objectives of Facilities Planning are to support the organization’s vision; improve customer satisfaction; increase 
return on assets return on investment; reduce cost; grow the supply chain profitability; effectively utilize people, 
equipment, space and energy; promote ease of maintenance; provide employee safety and job satisfaction and assure 
sustainability and resilience. For further information, see reference (Tompkins et al. 2010).  
 
4. Applications of Industrial Engineering Techniques  
 
Many researchers have addressed the techniques and tools of strengthening local manufacturing and industrial supply 
lines. These methods can be summarized in the following: 
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1 - Studies and researches: Specific researches and studies related to the field.  
2 - Technical techniques, such as: transfer and resettlement of modern technology for manufacturing, modernization 

of mechanisms and technical equipment, and preventive maintenance of equipment and mechanisms. 
3 - Management methods, such as: techniques related to manpower, public sector work and effective training. 
4. Humanitarian methods, such as: good relations with subordinates, improvement of working conditions, attention to 

safety in the work environment and motivation of employees. 
Table 1 summarizes the basic techniques of industrial engineering and their applications in supporting and developing 
local manufacturing and supply lines. Table 2 summarizes the utilization of basic industrial engineering techniques 
and their impact on departments and sections concerned with local manufacturing and supply lines. 
Figure 3 provides a summary of the utilization of local manufacturing and supply chain managers and divisions by 
the use of specialists and experts in basic engineering techniques. 

 
Table 1. Basic techniques of industrial engineering and their applications in industry. 

 
Proposed Applications in manufacturing and supply chain Tools No 

Data collection, organization, analysis and extracting results for decision-making. Statistical methods 1 
Evaluate investment projects and alternatives for suppliers and choose the best ones 
economically. 

Engineering 
economy 2 

Check all factors that affect the efficiency of performance in manufacturing, in order to 
make the improvements needed to increase productivity and improve work. 

Work study and 
analysis 3 

Maintain staff and workers and provide the right environment to increase their 
productivity. 

Human factors 
engineering 4 

The radical change in the design, manufacturing and development processes in order 
to develop the production in quantity, quality and handling in order to satisfy 
customers. 

Process 
reengineering 5 

Explanation of factors affecting the economic phenomena of demand and sales. Economic analysis 6 
Analysis of problems and alternatives to solutions, and search for the best solution 
within the available resources. Examples of applications: Suppliers evaluation, 
inventory management, selection of advertising media, transport and distribution 
problems, allocation of machines and labor, planning and scheduling of projects and 
increase profitability and reduce project costs. 

Operations 
research 

7 

A set of processes mimics actual systems to increase profit or reduce costs, examples of 
applications: inventory management, probabilistic demand prediction. 

Modeling and 
simulation 8 

Study the idea of a new project from the market, technical, environmental, social, legal 
and economic aspects, and opportunities for gain or loss to ascertain the feasibility of 
establishing the project. 

Feasibility studies 
9 

A method for determining the future direction of the initiative for institutions, including 
the definition of their mission, vision and objectives, the actions needed to achieve them 
and efforts directed at resource allocation. It is a brief insight into the future status of 
the institution. 

Strategic planning 

10 

Search to prevent or reduce risk in the enterprise, decrease the volume of losses when it 
occurs, and trying not to repeat it in all departments of the plant. 

Risk assessment 
and management 11 

Evaluating potential investments, forecasting to provide a long-term perspective on a 
company’s profitability, and predicting demand in the near and long terms. 

Forecasting  12 

Continuous improvement of all operations, it applies in all departments, such as: design, 
manufacturing, development, transportation, inventory management, marketing, and 
after sales services. 

Total quality 
management 13 

Cost savings without compromising quality or consumer requirements, it is applied in 
all departments, such as: design, manufacturing, development, transportation, inventory 
management, marketing, and after sales services. 

Value engineering 
14 

Initiating, planning, executing, controlling, and closing the work of a team to achieve 
specific goals and meet specific success criteria within the given constraints and 
to optimize the allocation of necessary inputs and apply them to meet pre-defined 
objectives which complies with the client's objectives.  

Project 
Management 15 

Optimal allocation of facilities, machines, storage, retrieval and material handling. Facilities Planning 16 
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Table 2. Benefits of manufacturing and supply chain departments from industrial engineering techniques. 
 

Benefits for Local Manufacturing and Supply Chains 
Industrial 

Engineering 
Techniques 

Department 

Studying the new project from the market, technical, and engineering, 
environmental, social, legal, and economic aspects, and the chances of 
gain or loss to ascertain the feasibility of establishing the project. 

st
at

is
tic

al
 m

et
ho

ds
 

Feasibility 
Studies 

Higher 
Management 

 Compare investment project alternatives and choose the best from an 
economic point of view. 

Engineering 
Economy 

Give an insight of the institution's future status: vision, mission, values, 
objectives, and environmental analysis to identify strengths and 
weaknesses, threats and opportunities, strategic gap, and building 
initiatives that bridge that gap.  

Strategic 
Planning 

Assessment alternatives for suppliers and choose the best economically. Operations 
Research Procurement 

Determine the reorder quantity and reorder time to reduce the total cost 
of storage. 

Operations 
research 

Warehousing Simulating the warehouse system in order to reduce overall costs. Modeling and 
Simulation 

Achieve inventory quality. Total Quality 
Management 

The radical change in design processes in order to develop the 
productivity in quantity, quality and handling in order to satisfy 
customers. 

Process 
Reengineering 

Design 

Achieve design quality. Total Quality 
Management 

Checking all factors affecting manufacturing performance, to make 
needed improvements to increase productivity and improve work. 

Work Study 
and Analysis 

Production 

Provide the appropriate environment conditions for employees to 
increase their productivity. 

Human 
Factors 

Engineering 
Increase efficiency, reduce costs and increase profits by: Identifying 
product mix and product elements; optimizing machine and labor 
allocation; and scheduling projects. 

Operations 
Research 

Achieve the quality of product manufacturing. Total Quality 
Management 

Compare improvement alternatives and choose the best from an 
economic point of view. 

Engineering 
Economy 

Planning 

Study of the cost structure for a product or a service in an institution. Economic 
Analysis 

Evaluating potential investments, forecasting to provide a long-term 
perspective on a company’s profitability, and predicting demand in the 
short and long terms. 

Forecasting  

Maximize budgets, reduce life cycle costs, improve project 
understanding, and design an appropriate task agenda and timeline. 

Value 
Engineering 

Planning and executing a project to achieve specific goals and meet 
specific success criteria within the given constraints. Optimize the 
allocation of necessary inputs to meet pre-defined objectives. 

Project 
Management 

Use appropriate models to allocate facilities, machines, Storage, 
retrieval and material handling.  

Facilities 
Planning 
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Study and explain the factors affecting the economic phenomena of 
demand and sales. 

Economic 
Analysis 

Sales and 
Marketing 

Predicting demands and sales in the short and long terms. Forecasting  
Optimum selection of the means of advertising to reduce total costs. Operation 

Research 
Predicting demands and sales of a probabilistic nature . Modeling and 

Simulation 
Optimal distribution of transportation means and best selection of roads 
to reduce transport costs. 

Operations 
Research Transportation Achieve the quality of transport and material  handling. Total Quality 

Management 
Achieve the quality of after sales services. Total Quality 

Management 
Customer 

Service 
Identify the risks specific to each activity; analyze each risk, its nature, 
causes and its relationship to other risks; measure the degree of risk, 
probability of the accident and estimate the size of the loss, choose the 
most appropriate means of managing each of the existing risks according 
to the required safety and cost. 

 Risk 
Assessment 

and 
Management 

Safety and 
Security 

Propose, implement, coordinate, supervise, follow up, evaluate and 
report all the proposed initiatives to improve and localize national 
industry in cooperation with all other departments in the corporation. 

All the Industrial 
Engineering 
Techniques 

Research and 
Development 

 
4.3 Real Examples to Support Manufacturing in the Kingdom 
 
i) Economic Comparison of Scheduling the Electric Transmission/Distribution  in Jeddah  
This research focuses on the electricity field in Jeddah city in Kingdom of Saudi Arabia. It is devoted to forecasting 
and economically scheduling the needed number of electric transmission/distribution substations for long-term time 
horizon 2009 to 2018. Forecasting is based on predicting the electric total yearly demand using an Artificial Neural 
Network (ANN) depending on the historical data for six predictor variables for the years 1979-2008. 
Scheduling is based on a dynamic programming model under the constraints of needed demand and budget 
availability. The objective function is to minimize the total cost; the decision variables are the number of 
transmission/distribution substations to be built in each year (stage). The state of the system is the number of 
transmission/distribution substations still required in remaining years. The optimum schedule for constructing and 
operating the substations is found and compared with the conventional method of scheduling used by the company.  
The total net present value (NPV) for the optimal schedule saves 260 million Saudi Riyals (~ 70 million dollars), 
which represents 17% of the total costs over the horizon of the next 10 years. Some parametric results are also added 
to enhance the obtained findings (Hassan and El-Darrab 2009), (Hassan et al. 2009) and (El-Quliti and Kabli 2012).  
 
ii) Minimizing the Waste in Paper Rewinding Process  
 
One of the applications is to reduce the trim losses problem, which may save several millions for paper and other 
companies. The different customer demands are to be met by cutting up the wide rolls into narrow rolls of various 
widths and in various quantities while a certain amount of paper at the end of the rolls goes to waste. A typical trim 
losses problem, then, is to cut up according the demands for smaller width, and the paper losses are minimized.  
One of the biggest paper companies in the Middle East is the Middle East Paper Company (MEPCO) in Jeddah which 
produces board paper of capacity 400,000 tons per year. The company is currently using a try and error manual way 
to judge the setting of widths. This method is subjective and results depend on the experience of the responsible 
person.  
An integer linear programming model has been designed to solve such a problem with the objective to minimize the 
total trim losses while the production of the required widths with the demanded quantities is the problem constraints. 
The model is solved using a computer software composed of the mathematical programming package (LINGO:10), a 
data-base program (ACCES), and a Visual Basic program.  
As an example of application in a small machine of 2500 mm width, and a bigger one of 4500 mm width, the developed 
method represents a total yearly saving of SR 1,733,746 (El-Qulity 2008). 

9



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Riyadh, Saudi Arabia, November 26-28, 2019 

© IEOM Society International 
 

Industrial 
Engineering 

Tools 
 
 
 
 
 
 

Department St
at

ist
ic

al
 M

et
ho

ds
 E

ng
in

ee
ri

ng
 E

co
no

m
y

 W
or

k 
st

ud
y 

an
d 

A
na

ly
si

s
 H

um
an

 F
ac

to
rs

 E
ng

in
ee

ri
ng

 Pr
oc

es
s R

ee
ng

in
ee

ri
ng

 E
co

no
m

ic
 A

na
ly

si
s

 O
pe

ra
tio

ns
 R

es
ea

rc
h

 M
od

el
in

g 
an

d 
Si

m
ul

at
io

n
 Fe

as
ib

ili
ty

 S
tu

di
es

 St
ra

te
gi

c 
Pl

an
ni

ng
 R

is
k 

A
ss

es
sm

en
t a

nd
 M

an
ag

em
en

t
 Fo

re
ca

st
in

g 
 T

ot
al

 Q
ua

lit
y 

M
an

ag
em

en
t

 V
al

ue
 E

ng
in

ee
ri

ng
 Pr

oj
ec

t M
an

ag
em

en
t

 Fa
ci

lit
ie

s P
la

nn
in

g
 

Higher 
Management 

                

Procurement                 

Warehousing                 

Design                 

Production                 

Planning                 

Sales and 
Marketing 

                

Transportation                 

Customer Service                 

Safety and 
Security 

                

Research and 
Development 

                

 
Figure 3: Benefit of industrial departments from the basic techniques of industrial engineering. 

 
5. Conclusions 
 
The most important conclusions that can be derived from this paper are summarized in the following points: 
1. The Kingdom of Saudi Arabia has adopted new regulations in its Saudi Vision 2030. It has started implementing 

many modern plans and strategies to improve the quality of performance and to promote the Kingdom to the ranks 
of the most developed countries.  

2. The field of support and settlement of manufacturing has received a high degree of attention and focus in the Saudi 
Vision 2030. 

3. The area of industry and manufacturing is related to the concept of supply chain management and is even 
considered one of its parts.  

4. Many industrial engineering tools can be used to support and localize manufacturing and supply chain. These tools 
are: statistical methods, engineering economy, work study and analysis, human factors engineering, process 
reengineering, economic analysis, operations research, modeling and simulation methods, feasibility studies, 
strategic planning, risk assessment and management, forecasting techniques, total quality management, value 
engineering, project management and facilities planning. 
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5. The application of industrial engineering tools contributes mainly to finding optimal solutions to many problems 
facing the manufacturing and supply chains. The main positive effects are: studying feasibility of the new project; 
looking into the future status of the institution; provide the right and safety work environment; increase 
productivity; reduce total overall costs; develop product quality and after-sales services. 

6. The basic techniques of industrial engineering will benefit all the departments related to industry and supply chain 
management for specific applications.  

  
7. Recommendations  
 
1. Continuous work to achieve the Saudi vision of 2030, which represents an unprecedented economic movement and 

strong renaissance project at all levels, locally and internationally. 
2. Pay attention to the field of support and localization of manufacturing, which leads to other supporting services 

such as industrial equipment, telecommunications and information technology that contributes to the National 
income and create new jobs. 

3. Give importance to studying the tools of industrial engineering and its applications in the relevant educational 
institutions, as well as the training courses in the Kingdom, where human forces are one of the most important and 
strong pillars of the nation and the main source of development and creativity. 

4. Provide accurate and up to date data and statistics of the industry sector in the Kingdom for research purposes. 
5. Utilization of the different industrial engineering techniques for the localization, support and development of 

national industry and manufacturing in the Kingdom.  
6. Make use of scientists, researchers and specialists in the field of industrial engineering to support and develop the 

local manufacturing in the Kingdom, in order to optimize solutions to many of the problems raised in different 
departments in the field. 
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