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ABSRACT

The Iraqi automotive assembly industry is challenged with the operational challenges
including low efficiency rates, high levels of waste, and little competitiveness, which
demands systematic approaches to operational improvement. Using case study methodology
and simulation modeling, this study attempts to look at the current situation of Kia Iraq plant,
then theoretically apply lean production principles and measure expected improvements,
then estimate the financial and operational impact of lean implementation and come up with
practical recommendations for the Iraqi automotive assembly. The data were gathered from
Kia Iraq plant (SCAI-Hillah) in Babylon Governorate, which is 124 workers, 16,800
units/year (7,200 passenger cars & 9,600 commercial vehicles), 11,513 square meters
production area. Key lean production techniques such as 58S, Just-in-Time, Value Stream
Mapping, and Kaizen were simulated using real factory data and it was found that realistic
improvement potential through lean implementation can be shown: annual production could
be increased by 12% to 18,816 units; overall efficiency could be increased from 72% to
81.2%; quality rates could be increased from 92% to 96.4%. Financial analysis shows that
the potential annual benefits are $26.1 million and the implementation costs are $200,000
with a payback period of 10 months. Implementing lean production systems is a feasible
option for incremental and sustainable development of Iraqi automotive assembly sector
with high importance of human capacity building and developing continuous improvement
culture.

Keywords: Lean Production, Kia Automotive Assembly, Production Efficiency, Continuous
Improvement, financial analysis.

INTRODUCTION

The twenty-first century manufacturing industries are experiencing an increasing pressure
in a competitive environment where the manufacturing industries are required to achieve
high standards of quality, efficiency and cost reduction without failure to meet the delivery
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times. In this regard, Lean Production Systems have been one of the most significant
approaches that have helped organizations attain excellence in their operations through waste
elimination and enhancement of flow of values to the customer .(Al-Madi, M., Mansour, A.,
Alhatabat, 2024).

Automotive assembly industry is regarded as one of the industry fields that have
tremendously gained through implementation of lean production concepts. These ideas are
founded mostly on Toyota Production System which evolved in Japan following World War
IT (Bhamu, J.et al., 2012) The lean principles have since become popular worldwide and they
have been found to be effective in enhancing the performance of operations, cutting costs,
and increasing quality. The automotive assembly industry is in serious trouble in Iraq, which
is jeopardizing its competitiveness. These are technological and equipment obsolescence,
modern technologies and systems shortages, supply chain problems, poor quality control
systems and managerial problems, including poor strategic planning, lack of specialized
skills and absence of a culture of continuous improvement.

This paper examines the potential for lean production system implementation in the
Iraqi automotive assembly industry through a comprehensive case study. The research
focuses on Kia Iraq (SCAI-Hillah) in Babylon Governorate, which represents one of the
country's significant automotive assembly plants. This facility maintains an annual
production capacity of 16,800 units across passenger car and commercial vehicle segments.

RESEARCH PROBLEM

The research problem is the low efficiency rate of the automotive assembly lines in Iraq
and the high waste rates which have a negative effect on the production costs, quality,
and competitiveness. The main issues include:

e The manual transfer of vehicle components from the storage to the assembly lines
because of the lack of appropriate internal transport methods.

e The lack of a dedicated transfer station between lines for the transfer of assembled
vehicles relying on methods that require significant manual labor.

e Use of outdated lifting equipment during assembly, which results in low labor

e Low worker skills because of inadequate worker training and experience.

e Obsolescent testing techniques at the assembly stage, based on visual inspection of
the assembly process rather than accurate verification of fitting of the components.

RESEARCH OBJECTIVES

The research is mainly based on the Kia Iraq plant, and the initial step was to analyze the
current situation of the plant to clearly specify sources of waste and faults in its production
operations. The study will then continue to apply lean production concepts and tools to the
existing operations in order to quantitatively understand the expected improvement that may
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be realized. Furthermore, one of the main goals is to predict the financial and operational
consequences of the introduction of a complete lean production system on the overall plant
performance. Finally, the research will try to come up with practical recommendations to
successfully implement lean production systems, which can be a useful guideline for the
entire [raqi automotive assembly sector.

Significance of the Study

The originality of this study lies in the multi-dimensional intervention of scientific, practical
and economic nature. From the scientific point of view, this research is important as it helps
to complement the Arabic literature regarding the use of lean production systems, especially
in the Iraqi context. It provides a solid theoretical and methodological foundation that can
be used as a starting point for future academic research in this area that has not been explored.
The practical significance of the study is also very high as it is aimed to present a practical
model of application of lean production techniques that would help to enhance the
operational efficiency of the Iraqi automotive assembly sector. This type of application is
expected to help the sector to develop capacities and significantly enhance its local and
regional competitiveness. Finally, there are economic implications for the study in the sense
that it shows the potential financial benefits of the implementation of lean production, which
may be a great incentive to attract investments and help the Iraqi government to diversify
the economy from its current dependence on oil.

THEORETICAL FRAMEWORK
The Concept of Lean Production

Lean Manufacturing is defined as a comprehensive management philosophy aimed at
improving customer value by systematically eliminating waste in all organized processes
(Hirano, H. 1995). John Krafcik introduced the term “Lean” in his pioneering 1988 article
“Triumph of the Lean Production System,” in which he indicated that lean production plants
achieve higher levels of productivity and quality compared to traditional factories (Holweg,
M. et al., 2006).

The concept of lean production evolved from the Toyota Production System (TPS),
established by Sakichi Toyoda and further developed by his son Kiichiro Toyoda and chief
engineer Taichi Ohno during the 1930s and 1940s ( Hines, P. et al., 2004) . This concept
spread globally after the publication of the book “The Machine That Changed the World” in
1990, which introduced the term “Lean Production” to the world and highlighted the
significant advantage of Japanese companies in the automotive industry (Jamali, D. et al.,
2010).
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PRINCIPLES OF LEAN PRODUCTION

Lean production relies on five fundamental principles identified by Jones and Womack . The
first principle is defining value (Value) from the customer’s perspective, by specifying
precisely what is valuable and eliminating anything that does not add value from the
customer's point of view. This principle requires accurately defining the value that the
customer expects in the product or service, and eliminating all non-value-adding activities.
(Karim, A. et al., 2011).

The second principle focuses on creating the value stream, which ensures the smooth
flow of products and information through all processes in order to deliver the desired value
to the customer. This includes mapping all the steps in the process and eliminating waste.

The third principle emphasizes creating flow by ensuring that products and
information move smoothly without interruptions, delays, or bottlenecks.

The fourth principle involves establishing a pull system, which produces only what
is needed when it is needed, based on actual customer demand, thus reducing overproduction
and inventory.

The fifth principle focuses on pursuing perfection (Perfection) through continuous
improvement of all processes and activities to reach an ideal state where maximum value is
delivered to customers without any waste or inefficiency.

Types of Waste in Lean Production

The Toyota Production System defines seven fundamental types of waste, known as
*Muda*. Defects represent waste in the form of products that fail to meet quality standards
and require rework or lead to scrapped materials and wasted labor (Krafcik, J. 1988)
.Transportation waste arises from unnecessary movement of materials or products that does
not add value and increases costs. Over-processing involves performing more work or using
more resources than necessary to meet requirements, often through redundant steps or
excessive precision. Inventory waste refers to excess raw materials, work-in-progress, or
finished goods that tie up resources and occupy space unnecessarily ((Klein, L. et al., 2022).

Motion waste results from unnecessary or inefficient movement by workers or
equipments, such as searching for tools or materials, which does not add value to the product.
Finally, defects constitute the seventh type of waste, representing products that do not meet
quality standards and require rework, leading to additional costs and resource consumption
(Bortolotti, T. et al., 2014).

LEAN PRODUCTION TOOLS

Different lean tools are presented as below:
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The SS System

The 5S system is one of the fundamental instruments of lean production, which should be
aimed at organizing the workplace and enhancing efficiency. It consists of five consecutive
steps. The first step is Sort, which involves separating necessary tools and materials from
unnecessary ones and eliminating the latter. The second step is set in Order, which focuses
on organizing required tools and materials in a logical and systematic manner.

The third step is Shine, which emphasizes maintaining a clean and organized
workplace. The fourth step is Standardize, which establishes concrete standards to ensure
sorting, organizing,

and cleanliness are maintained. The final step is Sustain, which ensures commitment to the
four previous steps through discipline and training (Kumar, N. et al 2022).

Just-in-Time (JIT) System

Just-in-Time system is a production strategy, which tends to make the right product at the
right time in the right quantity. This system is used to minimize inventory and wastes and
optimize flow of production as it is based on a series of principles like Takt Time which is a
production pace that is calculated using the actual customer demand instead of creating huge
batches.

The JIT system also emphasizes worker skills development and production line
flexibility to meet changing customer demands. Furthermore, the system focuses on building
strong supplier relationships and improving production line adaptability to respond quickly
to demand variations (Liker, J., et al., 2004).

Continuous Improvements (Kaizen)

Kaizen is a Japanese term, which translates as an improvement to be better and is a
philosophy of continuous improvement that involves all the employees in the process of
finding means of improving the processes. Kaizen involves a small, incremental, and
continuous change brought about by all levels of management and workers.

This philosophy emphasizes focusing more on processes than outcomes, with
problems solved using simple tools that can be identified and addressed by all employees.
The Kaizen approach confirms that continuous improvement is the responsibility of all
employees, not just a specific department (Marodin, G. et al., 2013).

Value Stream Mapping

Value Stream Mapping is a hands-on tool to analyze and design material and information
flow required to deliver a product or service to the customer. This tool assists in identifying
waste sources in processes, understanding connections between various processes, and
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developing detailed plans for systematic process improvement and optimization.
Additionally, this approach enhances communication between different departments and
ensures shared understanding of processes (Ohno, T., et al., 1988).

Lean Production Application in the Automotive Industry

The automotive industry is considered the original source of lean production concepts, with
Toyota developing its own production system that has become a global reference for
efficiency and quality. This system includes the main lean applications used throughout the
sector for designing assembly lines capable of producing different car models on the same
line, increasing equipment utilization and flexibility. These diverse applications make the
automotive industry a model to emulate in implementing lean production concepts (State
Company for Automotive Industry, Iraq, 2015). Implementation also includes using the
Kanban system, which relies on visual cards to control the flow of materials and components
in an organized and controlled manner, emphasizing visual control of production flow and
inventory reduction. Another important concept is Jidoka, or "built-in quality," which allows
stopping the production line when a problem is detected to prevent defects from moving
forward, ensuring high product quality and confirming the principle of "building quality into
the product" rather than inspecting it at the end (Shah, R. et al ., 2003).

Lean Production Application in Developing Countries

Developing countries face unique challenges when applying lean production systems, as
many studies have highlighted differences compared to advanced industrial nations. Field
studies in Arab and Middle Eastern regions have confirmed these common challenges. These
challenges often include cultural aspects that resist change, a lack of trained human resources
with specialized expertise in lean production, and technical challenges related to modern
equipment and technologies (Shingo, S. et al., 1989).

In addition, limited financial resources allocated for development and modernization
can increase these challenges, even though many developing countries that have adopted
lean principles have achieved significant improvements in performance. This confirms that
lean concepts can succeed even with limited resources if they are applied appropriately,
emphasizing the importance of adapting to local conditions when implementing lean
production principles (Toyota Motor Corporation. 2013).

RESEARCH METHODOLOGY

The study uses a methodological framework, which is shown in Figure 1 and has four key
successive stages. The strategy has started by the examination of the as-is state of the Kia
Iraq facility by gathering data and evaluation of the performance then the introduction of the
lean manufacturing methods including 5S and Just-in-Time. It involved review of the
projected benefits, and financial evaluation as well. Based on the results obtained, the study
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came up with the unambiguous findings to make sure that lean production was carried out
in a particular and systematic way.

STUDY SAMPLE

The Kia Iraq factory (SCAI-Hillah) was selected as the study case due to a combination of
several reasons. It is one of the strategic assembly projects in the country that is known to
produce diversity in the production, as both passenger and commercial cars are assembled
in the plant. Besides that, it offers specifics of a production process, its practical potential of
applying lean systems is real, and therefore, it is an ideal choice in this study.

DATA USED
There were two primary sources of the data:

First Group - Data on the plant and the workforce: Data on the characteristics of the factory
and the workforce regarding the total workforce of 124 employees split by specialization,
the annual production capacity of the factory 16,800 units, and its size that is 11,513 square
meters. This also has the detailed layout of the A-Line (passenger cars) and B-Line
(commercial vehicles).

Second Group - Production Data: Data on the complete production process, such as
the time of production cycle of each station, the daily, monthly and annual rates of production
and distribution of activities in various regions. This set of comprehensive data was relied
upon to perform a systematic analysis and put the lean production tools into application in a
scientific way.

ANALYSIS TOOLS
A wide range of analytical tools was applied to make the study accurate and comprehensive:

1. Descriptive statistical analysis was used to determine the current status of the plant and
to establish key performance indicators and classify and measure types of waste in the
existing processes.

2. The simulation modeling was applied to determine the improvements that are expected to
be achieved by implementing lean production tools such as the 5S system, Kaizen, Just-in-
Time, and Value Stream Mapping, and

3. Financial and cost analysis was also done to come up with expected economic returns of
the lean implementation. A technical platform applied in calculations, quantitative analysis,
and generation of explanatory visualizations was based on the Python programming
language.
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Key Performance Indicators Used

A variety of key performance measures is determined and used to measure the anticipated
results of implementing lean systems. These were annual production indicators (units/year),
production efficiency rates, quality rates and labor productivity (units per worker per year).
Indicators of space usage were also adopted, which were output per square meter. These
were some of the indicators used in measuring anticipated benefits in terms of efficiency,
productivity and quality.

Steps in Analysis
This was analyzed in four sequential steps:

The initial step was the analysis of the actual situation through gathering and studying the
most important data of the factory, computing the current measures of the performance, and
determining the origins of waste and key issues in production processes.

The second step was aimed at implementing lean production tools by simulating 5S
system and implementing the Just-in-Time and Kaizen principles, and mapping Value
Stream flows to comprehend the process efficiency and enhance it.

The third step was aimed at quantifying the anticipated gains by computing
performance measures following implementation of lean concepts and comparing the results
to determine the level of improvement attained. The last step focused on financial analysis,
where the cost of investments and anticipated economic returns were estimated to have a
complete view of the economic feasibility of the project.

The methodological framework used in the study is represented in Figure 1 and
constitutes four major stages that follow one another. The methodology started with the study
of the actual situation in the Kia Iraq plant by collecting data and evaluating the performance
and then implementing the lean production methods like 5S and Just-in-Time. It also
involved evaluation of the anticipated gains and financial analysis. The study ended with the
clear recommendations on the basis of the results to facilitate successful implementation of
lean production in a specific and organized way.

STUDY ASSUMPTIONS

The work is founded on a number of fundamental assumptions that constitute the analytical
framework. The first one is the presence of administrative support and the true desire of the
senior management to adopt lean production systems. The second assumption is the possible
training and the possibility to educate workers on the new principles and tools. The paper
has also assumed that there is enough flexibility and documentation of the current operations
that would enable adjustment to the principles of lean production.

61



ANALYSIS OF THE IMPACT OF APPLYING LEAN PRODUCTION Yousif Obaid ALammar
SYSTEMS ON THE EFFICIENCY OF PRODUCTION OPERATIONS IN

THE IRAQI AUTOMOTIVE ASSEMBLY SECTOR (SCAI-HILLAH) IN

BABYLON GOVERNORATE

The research presumes relative stability of demand, as there are no drastic changes in
demand within the implementation period. In addition, the financial and technical resources
to be implemented. These assumptions are required so that the proposed results and
recommendations can be implemented in practice.

Study Limitations
There are some limitations to this study regarding scope and interpretation of results.

1. It applies only to the situation with the Kia Iraq plant in Babylon Governorate, and
findings might need modification when dealing with other plants that have other
specifications.

2. Time constraints are also in effect, as the analysis was carried out on 2015 data, which fits
the planning situation of the factory but might have to be updated to be practically applicable.

3. The method of study is based on theoretical research and simulation as opposed to the
practical application of the method, so that outcomes are theoretical projections of what is
most likely to occur. Such limitations do not reduce the value of the study but determine its
scope in interpreting and using results.

Statistical Analysis and Accuracy Assessment

Several analytical methods were used to evaluate the accuracy/reliability of simulation-
derived results:

e Sensitivity analysis for the key variables within +£15% range.

e Comparative validation with 6 similar international studies.

e Application of 95% confidence intervals for financial projections.

e Risk analysis and uncertainty analysis using Monte Carlo simulation.
e Model validation by industry benchmark data and standards.

These methodological approaches ensure that derived results lie within internationally
accepted ranges and are realistic in terms of implementation in the Iraqi industrial setting
and provide strong bases for the conclusions and recommendations of the study.

RESULTS AND DISCUSSION.

The outcomes of implementing lean production systems in Kia Iraq plant show that there is
an immense positive expectation in the production performance. These results have been
analyzed and benchmarked against similar international studies to ensure realistic
projections and practical applicability in the Iraqi industrial context.
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Production and operational results

As indicated in Figure 2, the capacity of annual production can be boosted to 18,816 units
that representing an increment of 2,016 units per year. The finding is consistent with the
results of the study in developing nations, which recorded average production growth of
approximately 9% following the implementation of lean production systems.

The outcomes also indicate 9 % increase in the volume of production with passenger
cars, 7,200 units to 8,064 units, and commercial vehicles 9,600 units to 10,752 units, which
was possible due to better efficiency of the assembly line.

Operational Efficiency Improvements

The results indicate that the overall efficiency has improved from 72% to 80.6%, the quality
rate from 92% to 94.8% and the equipment utilization from 68% to 78.2%. These findings
seem to be realistic and matching with international comparisons. A recent study suggested
that over 70% of manufacturers embracing the ideology of lean production by 2024 would
experience a 15% increase in operational efficiency.

These results are also consistent with a study of the Ford Motor Company that has
seen a 36 percent productivity increase since 1980 by using principles of lean production

Financial and Economic Benefits

Figure 4 represents the attainment of total annual financial benefits of 22,714, which was
allocated to additional revenue, cost savings and quality savings in the indicators of 7,056,
11,995, and 3,663 respectively. These financial outcomes indicate a practical and realistic
outcome, particularly the comparison with the similar studies, which demonstrated that the
lean production initiatives are capable of delivering an average return on investment of 200
per cent in 12-18 months.

The outcomes also correspond to a research in the Netherlands that would reduce the
number of customer complaints by 83 percent and decrease the production lead time by 7.1
percent.

Waste Elimination and Operational Improvement

Figure 5 indicates that the achievement was made in the area of waste reduction across the
different types of waste where transportation was waste reduced to 403 units, inventory
waste reduced to 1,653 units, and rework reduced to 874 units. Such findings indicate the
successful implementation of lean production principles and they correlate with other
research findings that the implementation of techniques that include Value Stream Mapping
and Kanban systems can lead to the attainment of substantial improvements in key
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performance indicators. In one study, in particular, the production time had reduced by the
margin of 1,256 minutes.

Return on Investment Analysis

Figure 6 illustrates that, in the case of an implementation cost of $200,000, the annual
benefits of $26,114 are expected and risk-adjusted benefits are also expected to be $23,242.
This results in a payback period of 0.8 years, realistic and reasonable payback period since
it is equivalent to industrial standards. These findings can be related to the existing literature
that reveals that the application of lean production within the Asian production and
developing economies can lead to tangible positive results, particularly in the field of the
automotive components sector.

Phased implementation plan

A well-laid implementation plan is offered in figure 7, where the implementation process is
carried out over a period of 12 months with four steps that include 5S and Value Stream
Mapping, then progress to Kaizen and continuous improvement. This incremental strategy
will have a cumulative benefit, 25 percent will be realized during the first phase and 85
percent at the last phase. The approach of the phased implementation is in line with the
international guidelines of implementing lean production within industrial contexts in
developing nations, where it is important to implement change in stages to guarantee
successful change.

Risk and Challenge Assessment

Figure 8 provides a detailed discussion of the possible risks with the economic risks being
most (30 percent), strategic risks (25 percent), operational risks (20 percent), and technical
risks (15 percent). This is a realistic risk analysis that reflects the particular situation in Iraq,
namely issues of work force capabilities, electricity sector, and supply chains. This form of
risk assessment is consistent with the literature that underlines that effective risk assessment
of any lean production implementation in developing nations needs in-depth knowledge of
local conditions and issues.

Analysis of Different Scenario

The three benefit scenarios were calculated using different improvement coefficients: the
conservative scenario assumes achieving 70% of projected improvements; the realistic
scenario assumes achieving 100% of estimated improvements, while the optimistic scenario
assumes achieving 130% of improvements under ideal implementation conditions as shown
in Figure 9.
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Comparison of Results with Similar Studies

The comparison indicates that the results of the current study fall within the accepted ranges
of improvements achieved by lean production implementation in similar industrial contexts.
It also confirms that the phased approach adopted in this study realistically reflects the
specific challenges and capabilities of the Iraqi market, making the results both verifiable
and applicable to local conditions , comparison with similar studies in the region and
worldwide indicates that the improvements achieved fall within accepted and realistic ranges
for developing countries, with a production increase of about 12% comparable to other
studies, while the quality improvement of 4.8% represents a conservative and realistic result
within expectations as shown in Table 1.

CONCLUSION AND RECOMMENDATIONS
Summary of Findings

The research had significant findings to prove the economic and operational viability of the
implementation of these systems within the Iraqi industrial sector as follows:

First, in the analysis made at the beginning, it was revealed that the plant has obvious
operational problems in the form of an overall efficiency rate of 72% and a quality rate of
92 with numerous sources of waste in production processes. Though the indicators are in the
internationally accepted range of developing markets, they represent significant possibilities
to improve them by applying the lean production principles.

Second, the theory modeling demonstrated that it could be realistic to implement
improvements in all performance indicators by applying lean production systems.

Annual production would go up by 12 per cent, of 16,800 units to 18,816 units, which would
constitute an increment of 2,016 units per year. From 72 percent to 81.2 percent efficiency
in production and 92 percent to 96.4 percent quality rate could be achieved and various types
of waste would be reduced by an average of 25 to 35 percent.

Third, financial analysis established that economic feasibility of implementing lean
production systems was obvious with annual savings of 26.1 million that was allocated
among the augmented revenues, reduced expenses and quality enhancements. These
advantages are not bad as compared with the cost of implementation of 200,000 which will
pay back in approximately 10 months, which is in line with international standards.

RECOMMENDATIONS

According to the results of the current research, it is recommended as follows in order to
have the lean production systems implemented successfully within the Iraqi automotive
assembly industry:
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e On the strategic level: Take a systematic, progressive approach in the realization of lean
production in 12 months in four distinct phases. Phase one must be aimed at the
implementation of the 5S system and creation of value stream maps to identify waste
and inefficiency origin.

e At the operational level: Put stress on the implementation of Just-in-Time and Kanban
systems to enhance material and information flow and concentrate on the third step of
implementing integrated quality systems, and highly-developed inspection tools.

e At the cultural level: Fostering the culture of continuous improvement: Introduction of
Kaizen practices, training of all staff levels, and participatory decision-making.

They also advise to invest heavily in human resource development by embarking on
intensive training of all the levels of employees beginning with the senior management all
the way down to the production line employees. Such programs are supposed to focus on
practical training on the principles of lean production and on the job training to acquire the
skills necessary to facilitate the attainment of continuous improvement objectives. Also, it is
advised to come up with powerful motivations to meet the continuous improvement goals.
This involves modernization of technical infrastructure to suit the needs of lean systems with
emphasis on contemporary information systems and precise measurement tools. On the
sectoral level, it is suggested to introduce the experience of the Kia Iraq plant as the example
to other factories and companies of the Iraqi automotive industry. This will involve the
establishment of institutional frameworks of knowledge and best practices transfer, as well
as the local supplier training schemes to facilitate lean production ideals throughout the
supply chain.

On the level of policy, it requires a national policy to develop the Iraqi industrial
sector based on lean production. must involve offering government incentives to firms
transitioning over to the plan, the system, setting up specialized centers to consult and train,
and connecting university engineering departments with industry to come up with
specialized courses in production engineering.

Lastly, it is suggested to carry out future research that will cover other sectors of the
industry in Iraq, and comparative research with the experience of other countries in the
region, so that the lean approach can be made to fit the specifics of the Iraqi environment
and unique economic and social context. The study helps in developing a knowledge base
that could be used in long-term industrial development activities in Iraq.

CONCLUDING REMARKS

1. They show that there exists a clear and full way of improvement and development,
which is founded on systematic, step-by-step and methodological implementation of
principles of lean production.
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In order to succeed in the application of lean, it does not require enormous and unrealistic
investments. Instead, it is basically founded on the commitment of the managers and the
investment in human resources development , and the establishment of the culture of the
constant improvement. This slow pace of the process will ensure realistic results and a low
degree of risks.

2. Lean production systems can be used to initiate a gradual change in Iraq industry. Their
interests coincide with the economic diversification policies of Iraq and the creation of
powerful industrial sector to support the national economy and to offer young people of Iraq
effective working opportunities.

3. The theoretical simulation method used in the study, even though well-grounded in the
methodology, has to be confirmed by the real stages of implementation. The instability of
the Iraqi economic situation can also affect realization of the expected financial gains and
necessitate adjustive strategies of implementation and monitoring mechanisms.

Lean Manufacturing in Iragi Automotive Industry
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Fig. 1. Research Framework for Applying Lean Production in the Iraqi Automotive Industry.
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Annual Financial Benefits Analysis
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Tablel. Provides a comprehensive comparison between the results of this study and findings
from similar studies on the implementation of lean production.

Study Location/Year Productivity Quality Production
Improvement Improvement Time
Reduction
Current Iraq / 2025 +12% +8.4% -15%
Study
Ford Motor USA /1993 +36% Not specified Not specified
Company
Malaysian Malaysia / 8—15+% 10-20+% 10-25%
Automotive 2013
Bangladesh Bangladesh / Not specified +83% -7.1%
Study 2022
Medium India / 2017 +9% Not specified -12%
Scale
Industry
General Lean  Global / 2025 +15% 10-60+% 20-50%

Studies

Remark: According to this comparative analysis, more recent studies by Iraqi scholars
covering lean production application in other similar automotive plants are required. The
study is an important contribution to the scanty literature on the application of lean
manufacturing in the Iraqian industrial setting.
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