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Abstract :  

In recent years, many economic units have suffered losses as a result of a series of 

internal and external factors that led to an increase in their costs compared with expected 

revenues as a result of the use of high-cost materials, in addition to the environmental impacts as 

a result of their manufacturing  waste ,To address this problem, the researcher used continuous 

improvement technology, used the Japanese approach, and identified high-cost raw materials. In 

addition to being harmful to the environment (copper, tin, antimony, and arsenic), to replaced 

with aluminum and calcium alloys, which in turn led to reducing battery costs and protecting the 

environment. The researcher conducted field work for the General Company for Automotive and 

Equipment Manufacturing (the factory Batteries) in the Babylon 2 laboratory with the aim of  

etermining the cost of the raw materials used in the manufacture of the battery and replacing 

them with other materials that are less expensive and less harmful to the environment , The 

researcher reached a set of results, the most important is that using continuous improvement 

technology leads to reducing costs and working to produce a safe product that does not danger to 

humans. And the environment, as well as using the Japanese approach of continuous 

improvement and replacing materials (copper, tin, antimony, and arsenic) with less expensive 

materials and  less harmful to the environment, which leads to reducing environmental pollution 

and at the same time reducing costs. 
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1. Introduction: 

Economic units, especially industrial ones, suffer from problems of high costs through 

the main components of costs, as well as indirect industrial costs. This had a detrimental effect 

on the high costs of their products, which led to a decline in profitability. As a result, these 

organizations faced difficulties in carrying out their activities in recent years in light of the 

presence of many foreign goods imported at low prices, which prompted consumers to buy these 

products, which are characterized by high quality. High compared to locally manufactured goods 

at an almost low price, in addition to these products taking into account marketing requirements 

when producing. 

From this standpoint, we turned to strategic cost management techniques with a special 

focus on continuous improvement, which aims to reorganize various processes within economic 

units, which ultimately leads to improving product quality and achieving a competitive 

advantage. This in turn contributes to reducing costs after the associated costs have been 

reduced. These processes and activities. 

The primary goal of this research is to help the management of economic units adopt 

continuous improvement techniques to reduce the cost of their products. The research seeks to 

help the management of economic units to use continuous improvement technology to reduce 

costs. 

 

1.1 Literature Review :  

There are studies that  linked between continuous improvement and cost reduction : 

 AL-Maryani (2015) proposed a philosophical study of target costing and continuous 

improvement techniques, with reference to aspects of integration between them and their 

importance in achieving cost reduction and competitive advantage for economic units. One of 

the most important conclusions is that target costing and continuous improvement techniques are 

among the most important strategic cost management techniques that affect the success of the 

economic unit in implementing strategies. Competitiveness, and although there are more 

competitive strategies to pursue economic units, the benefit of these technologies that can be felt 

in light of these strategies was in supporting the least expensive strategy. Does adopting targeted 

costing and continuous improvement techniques help in achieving less expensive strategic goals, 

as well as supporting the excellence strategy, as well as supporting Focus strategies. 

Kovala (2019) stated that continuous improvement aims to reduce costs, which is 

considered the main focus for companies to introduce continuous improvement technology. As a 

result of the increasing pressure on wind margins, companies are trying to adopt new methods 

and technologies in order to develop productivity. In addition it is possible to facilitate the 

process of reducing costs through technology. Continuous improvement in economic units 

through rewards stimulates participation in continuous improvement and management 

commitment. It facilitates the relationship between continuous improvement and cost reduction 

and training for employees on continuous improvement technology, quality culture and goal 

setting, as it enhances the identification of continuous improvement and its relationship to cost 

reduction. 

Abraham (2019) studied evaluating the procedures and challenges used to implement 

Kaizen and studying whether Kaizen is an approach to solving problems and achieving better 

performance important results reached by the study refored that Kaizen principles help in 

solving problems by studying the places where problems are discovered. The Kaizen principle 

analyzes the situation. and understand it well before making decisions based on the previous 

experiences of the management teams. The Kaizen approach is also used to identify the root 

causes of problems and work to solve these problems some researchers believed that applying 

Kaizen has an impact on the financial performance of the total. In addition , applying Kaizen 

leads to increasing total  productivity.  
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Others believe also  that Kaizen increases quality. Services: although many researchers 

do not believe that Kaizen works to increase quality, They believe that it focuses on eliminating 

waste on site in addition to increasing work safety and a healthy environment. 

Zameli (2019) showed that the use of continuous improvement technology, which is one 

of the strategic cost management techniques, indicates that improving processes and products is 

a must, which in turn leads to improving the quality of products and reducing waste, time and 

resources, as it works to simplify operations by making continuous improvements, which in turn 

leads to reducing costs. One of the most important results is that continuous improvement 

technology helps reduce costs, as it helps reduce costs during the production stage and works to 

improve the value of the products for both the company and customers, and thus will work to 

improve the company’s profitability. 

Gupta (2021) suggested that continuous improvement aims to eliminate waste and 

activities that do not add value, deliver on time, correct production defects in terms of quantity 

and type, standardize labor, and use appropriate equipment. One of the most important results is 

that continuous improvement is easily implemented in companies, as it is beneficial for 

employees and customers, as many companies around the world use continuous improvement in 

order to reduce waste, and this, in turn, will lead to reducing costs. 

Mahmoud (2021) proposed to help the management of the economic unit to apply value 

analysis and identify jobs in order to enhance the jobs that add value and exclude jobs that do 

not add value in order to reduce costs. It also showed the role of some continuous improvement 

tools and work to help them reduce the costs of failure. 

 

In recent years, many economic (industrial) units in Iraq have suffered major losses as a 

result of a series of internal and external factors and influences, including weak customer 

demand for their products in light of the presence of imported products with appropriate prices 

compared to the local product and the low quality of local products, especially after the global 

industrial units took into account  Global marketing requirements when carrying out 

manufacturing operations, each of these reasons and others led to higher costs compared to 

revenues. Accordingly, the research problem can be formulated with the following questions: 

 Does the implementation of continuous improvement techniques contribute to assisting 

economic units in reducing costs? 

 Does the use of continuous improvement technology contribute to helping the management of 

the economic unit to manufacture products that take into account global marketing 

requirements? 

The objectives of the research are the following:  

 Helping the management of the economic unit to use continuous improvement technology to 

reduce the costs of the battery manufactured in the battery factory affiliated with the General 

Company for Automotive and Equipment Manufacturing by replacing some raw materials with 

another material, which in turn reduces costs.  

 A brief presentation of the continuous improvement technique and the concept of cost 

reduction. 

 

: Materials and Methods 2. 

The research deals with a detailed presentation including the research hypotheses, research 

population and sample, data collection methods. 

Research Hypotheses: 2.1 
 The research is based on one main hypothesis, which is that the use of continuous improvement 

technology helps the management of the economic unit to reduce costs.  
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Research population and sample:  2.2 

1. Research Community: The research community consists of the General Company for 

Automotive and Equipment Manufacturing, specifically the battery factory affiliated with the 

Iraqi Ministry of Industry and Minerals. 

2. Research Sample: The battery factory (Babylon 2 factory) of the General Company for 

Automotive and Equipment Manufacturing. Designated for battery production in 2022. 

 

2.3 Data collection : 

Data will be collected based on information obtained from the battery factory through 

field visits and personal interviews conducted by the researcher with factory officials and 

engineers. Data will be obtained from the records of the Cost Division, the Technical 

Department, the Planning Department, and the Marketing Department. 

 

2.4 Continuous Improvement: 

2.4.1 Origins and Concept of Continuous Improvement:   

The origins of continuous improvement can be traced back to the Japanese, where it was 

adopted by some economic units with the aim of achieving continuous cost reduction and 

enhancing ongoing improvement in the activities and processes of these economic units (Talib, 

2021). Initially, the focus of improvement was on the concept of waste-free manufacturing and 

the removal of waste from production processes (Khalil, 2021) Economic units began to work on 

reducing and controlling environmental pollution, as environmental protection is one of the most 

critical management issues in developing countries (Abdullah et al., 2018). 

Iraq, being a country that has overcome instability and is now poised for progress, 

should focus on creating businesses and education related to accounting. Although it poses a 

significant challenge to the accounting environment in Iraq (Mohammed et al., 2020). 

Continuous improvement is defined as a comprehensive scientific approach with its primary 

goal being the enhancement of the performance of economic units by eliminating waste in all its 

forms across various processes. This includes the removal of everything that does not add value 

to the economic unit while enhancing its capabilities to achieve differentiation, meet customer 

demands, and thereby improve the quality of products and services (Mdlool, 2022). 

It is also known as a Japanese philosophy that aims to increase productivity through 

continuous improvement of product quality, along with efforts to reduce production costs and 

time, with the aim of eliminating waste and activities that hinder production. (Matope, 2022). 

 

2.4.2 Continuous Improvement Approaches:   

1) Japanese Approach: 

The Japanese approach, which is exemplified by the Kaizen method, views the 

improvement process as something that occurs gradually, in carefully planned, small, consistent, 

and well-executed steps (Abu Nasr, 2015). The Japanese approach calls for continuous 

improvement in all aspects of work, including every employee, through small steps. This 

collective effort enhances the overall efficiency and effectiveness of processes and allows for 

improvements to be made frequently at a low cost or even cost-free, without the need for 

expensive advanced technology or equipment. Kaizen encompasses the application of complex 

processes or their division into economic units, and it plays a role in educating employees on 

how to use limited resources to produce goods more efficiently. Kaizen encourages the 

involvement of all staff in continuous training and ongoing education for the purpose of 

continuous improvement in the economic unit, cost reduction, enhanced labor efficiency, and 

efficient utilization of equipment and materials. The continuous improvement system is closely 

linked to employee quality, technology, processes, and the culture of the economic unit 

(Abdulmout, 2018). 
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2) American Approach: 

The American approach focuses on innovation and introducing new changes and 

improvements by relying on advanced technological methods and investing substantial resources 

to achieve a high level of quality. This approach emphasizes making radical improvements by 

integrating new technologies and completely redesigning products (Abu Nasr, 2015). The 

American approach has ensured a significant overhaul of the current situation through 

substantial investments in new technologies and equipment or complete product redesign (Al-

Aboudi, 2018). 

 

2.5 Cost  Reduction: 

2.5.1 Concept of Cost Reduction: 

Costs are an essential element of any responsibility center and one of the most important 

tools of responsibility accounting. Responsibility accounting is an element of modern cost 

management used to achieve management objectives related to planning, organization, 

production and control. It is also used to enhance the competitiveness of economic units 

(Aljanabi and Nouri, 2020). Cost reduction encompasses carefully planned measures capable of 

identifying and eliminating unnecessary costs to enhance an entity's profitability. Essentially, the 

primary function of cost reduction lies in defining and interpreting cost-revenue relationships, 

and executing strategies that assist economic units in achieving efficiency through optimal 

resource utilization (Bello, 2020) Furthermore, cost reduction is the simplest means of 

increasing profits in the long run, as the identification of cost-reduction areas falls entirely 

within the control of the economic unit. When executed correctly, this approach can be a key 

driver for long-term growth (Saroor and Abdul Reda, 2017). In the contemporary environment, 

traditional cost estimation techniques do not provide sufficient information and indicators for 

management to make decisions related to the company’s activities, as the cost structure was 

affected by the modern manufacturing environment, which led to an increase in indirect 

industrial costs. This requires the application of advanced technology that is characterized by 

ease of application, speed, estimation, and rapid updating according to operations. (Rahman et 

al, 2019). 

2.5.2 The Role of Continuous Improvement in Cost Reduction: 

Given the rapidly changing business environment and technological advancements, 

continuous improvement techniques are considered one of the strategic cost management 

approaches and hold a prominent position in the business environment. Thus, the need for 

continuous improvement of processes and products has become unavoidable, as continuous 

improvement seeks to streamline processes to reduce costs and enhance quality while also 

decreasing waste, time, and resources (AL-Zameli, 2019). This is achieved by making small 

improvements to the product directly linked to the research and development stages, focusing on 

the efforts of the business team and employees. Implementing a continuous improvement 

process at all levels of the company, from senior management to the lowest level of employees, 

helps improve and develop product quality, which in turn helps reduce ongoing costs. At the 

same time, continuous improvement techniques serve two primary functions: maintaining and 

improving quality (Kolodziejczak et al., 2019). 

The focus lies in cost reduction through continuous improvement, which involves 

additional enhancements to current production processes or product design processes. These 

improvements take the form of any development aimed at enhancing machine performance to 

minimize losses and increase employee training. Therefore, the emphasis is placed on the 

concept of continuous improvement, which is oriented toward the process, not just the product. 

The primary goal of the continuous improvement approach is to refine quality, reduce time, and 

minimize costs, which ultimately leads to increased customer satisfaction. Through continuous 

improvement, waste or inefficiencies in processes can be eliminated as much as possible, 

thereby improving process time, cost, and quality (Arab, 2018). 
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Data Analysis:  2.6 

2.6.1 Testing  Research Hypothesis  : 

The researchers directed their attention to the General Company for Automotive and 

Equipment Manufacturing and selected the battery factory for the practical application. The 

following table represents the total cost of raw materials used in battery manufacturing in the 

Babil 2 factory for the year 2022. 

      

      Table 1: Total Cost of Raw Materials for Battery Manufacturing at the Babil 2 Factory in 

2022. 

Sequence The Material Quantity Cost in Dinars 

1 Pure Lead 6.16 2594 

2 Raw Lead 5.88 9.38 

3 Vandyke Brown 0.010 3264 

4 Carbon Black 0.005 133 

5 Barium Sulphate 0.010 1066 

6 Citric Acid 0.010 998 

7 Fiber 0.002 488 

8 Water 0.460 93 

9 Sulfuric Acid 0.628 377 

10 C.M.C 0.080 1010 

11 Antimony 0.151 5107 

12 Arsenic Alloy 0.063 2431 

13 Tin 0.070 465 

14 Copper 0.040 931 

15 Sulfur 0.012 24 

16 Polypropylene 0.924 1924 

17 P.V.C 0.567 1012 

18 Trade Mark 1 70 

19 Warning Sign 1 11 

20 Total Summation  22957 

Source:  Prepared by the researchers based on the records of the Costs Division for the year 2022 

The researchers chose to apply the Japanese approach to continuous improvement, 

which involves using calcium instead of materials (copper, tin, antimony, and arsenic). Calcium 

is chosen as a cost-effective alternative to these above mentioned materials. It is worth noting 

that these four materials are used in the two stages (clamps and electrodes), and the following 

table shows the amount of materials used and their costs for each stage in these stages: 

 

Table 2: Details of the distribution of the quantity of the four elements. 

Details Clamps Level Electrode Level 
Total 

Quantity Cost 

Antimony 0.150547 0.000453 0.151 5107 

Arsenic 0.0629685 0.0000315 0.063 2431 

Copper 0.039996 0.000004 0.040 931 

Tin 0.06965 0.00035 0.070 465 

Source:  Prepared by the researchers based on the records of the Costs Division for the year 2022 

To address environmental pollution issues that directly affect the workers, the 

laboratory, and the users of these batteries, the researchers suggested replacing the four materials 

(antimony, arsenic, copper, and tin) with a substance known as calcium-aluminum alloy.  
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After consulting experts and technicians in Babil 2 Laboratory, along with the laboratory 

director, it became evident that replacing these materials with calcium-aluminum alloy would 

cost 8.14 dinars. The quantity required for use is 0.0011 (0.0011 × 7400). Furthermore, this 

replacement offers several benefits, notably reduced cost, lower environmental risks, improved 

battery efficiency, and longer battery lifespan. The approach effectively reduces costs and 

environmental hazards while enhancing battery quality. Among the advantages are: 

1. Reduced battery temperature. 

2. A substantial reduction in self-discharge during rest, by no less than 20%. 

3. Significantly lower electrical water decomposition temperature for minimizing liquid 

evaporation during charging. 

4. A substantial reduction in the internal wear rate of electrical electrodes and clamps, making 

them more efficient and longer-lasting compared to existing products. 

5. Reduced handling of hazardous materials, making the batteries environmentally friendly and 

extremely safe for workers compared to using antimony and arsenic alloys. 

6. Significant improvements in battery efficiency and quality are achieved by producing the 

actual capacity of the amperage, which exhibits appropriate efficiency during use. 

7. Extension of battery service life through improved resistance to overcharging. 

8. Enhancement of energy storage efficiency even with a calcium concentration of 0.1%. 

9. Making the positive and negative plates more resistant to mechanical stress. 

 

Table 3: Calculating the need for clamps from the four materials 

The Material 
(1) 

Quantity 

(2) 

Cost 

(3) 

2÷1 

(4) 

Quantity Requirement 

for the Battery 

 

(5) 

4×3 

Antimony 0.151 5107 33821 0.150547 5092 

Arsenic 0.063 2431 38587 0.0629685 2430 

Copper 0.040 931 23275 0.039996 931 

Tin 0.070 465 6643 0.06965 463 

Total     8916 

Source: Prepared by the researchers based on the records of the Costs Division for the year 2022 

Table 4: The amount of reduction achieved in production costs for the Babil plant for the year 

2022, (amounts in dinars) 

Source: Prepared by the researchers based on the records of the Costs Division for the year 2022 

      Based on the above table, it is evident that the use of the Calcium-Aluminum alloy, 

following discussions and consultations with experts and technicians at the laboratory, would 

lead to a cost reduction of (8907.86) dinars per battery. Additionally, it would contribute to 

reducing the environmental impacts, which the researchers aim to achieve in order to minimize 

environmental effects and lower costs within this proposal. 

    

The materials used before 

improvement and their 

costs 

The alternative materials and 

their costs 

 

 

The difference 
The Material Cost The Material Cost 

Antimony 5092    

Arsenic 2430    

Copper 931    

Tin 463    

  Calcium- Aluminum 8.14  

Total of Costs 8916  8.14 8907.86 
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   Through the results obtained by the researchers, it is apparent that the use of the continuous 

improvement technique, following the Japanese approach, by replacing the four materials in the 

grids with the Calcium-Aluminum alloy, will lead to a cost reduction of (8907.86) dinars for 

each battery. After inquiring about the actual production for the year 2022, it was revealed that 

the actual production is 3244 batteries. This means that the total annual reduction amounts to 

(28,897,098) dinars (3244 × 8907.86). 

      Furthermore, the utilization of continuous improvement techniques will also lead to a 

reduction in harm and environmental impacts, which, in turn, will preserve the health of the 

workers in the factory and protect consumers from hazards and environmental pollutants. Should 

continuous improvement techniques be implemented, the harmful effects on health and the 

environment will be mitigated. 

 

: Discussion of results  .3 

      The research focused on calculating the cost of raw materials used in battery manufacturing 

at the General Company for Automobiles and Equipment, Battery Factory in Babel 2. The 

researchers employed the continuous improvement technique following the Japanese approach, 

where four materials in the battery manufacturing process in the grid stage (copper, lead, 

antimony, and arsenic) were replaced with a Calcium-Aluminum alloy. This substitution led to 

cost reduction in the raw materials component, lowering the battery's temperature, increasing its 

resistance, capacity, and extending its productive lifespan. Moreover, it reduced the inter-

material harm resulting from the previous four materials in the grid, thus mitigating or 

minimizing pollution. 

                                               

4. Conclusions: 

The most important conclusions reached include: 

 The use of the continuous improvement technique results in cost reduction and the production 

of a safer product that poses no threat to humans or the environment. 

 Implementing the Japanese approach of continuous improvement and replacing hazardous 

materials in the grid (copper, lead, antimony, and arsenic) works to reduce environmental harm, 

combat or minimize environmental pollution, consequently reducing costs. 

 The utilization of the continuous improvement technique led to a reduction in the cost of raw 

materials used in battery manufacturing by an amount equivalent to (8907.86) dinars per battery, 

annually, which totals (28,897,098) dinars, given that the annual battery production for 2022 is 

(3244) batteries. This reduction is associated with the cost component, which, when reduced, 

contributes to an overall cost reduction for the battery. 

 Employing the continuous improvement technique preserves the health of workers in the 

factory and protects consumers from hazards and environmental pollutants that occurred as a 

result of the presence of the previous four materials in the grid, thereby mitigating the harmful 

effects on health and the environment. 
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 : البحثمسحخلص 
حعشضج انعذَذ يٍ انىحذاث الاقخصبدَت خلال انغُىاث الاخُشة نخغبئش َخُدت نغهغهت يٍ انعىايم انذاخهُت 

وانخبسخُت انخٍ ادث لاسحفبع حكبنُفهب يقبسَت ببلاَشاداث انًخىقعت َخُدت اعخخذاو يىاد راث حكبنُف يشحفعت فضلًا عٍ اثبسهب 

بهذف يعبندت هزِ انًشكهت قبيج انببحثت بأعخعًبل حقُُت انخحغٍُ انًغخًش انبُئُت انكبُشة َخُدت اَخبخهب يخهفبث حصُُع و

واعخعًبل انًذخم انُبببٍَ و ححذَذ انًىاد الاونُت راث انخكبنُف انعبنُت فضلًا عٍ كىَهب ضبسة فٍ انبُئت وانخٍ حخًثم )انُحبط 

انخٍ بذوسهب ادث انً حخفُض انخكبنُف انبطبسَت وانقصذَش والاَخًُىٍَ وانضسَُخ( واعخبذنهب بغبُكت انكبنُغىو الانًُُىو و

وحًبَت انبُئت وقبيج انببحثت ببنًعبشُت انًُذاَُت نهششكت انعبيت نصُبعت انغُبسث وانًعذاث )يصُع انبطبسَبث( فٍ يعًم بببم 

شساً ببنبُئت, وحىصهج بهذف ححذَذ كهفت انًىاد الاونُت انذاخهت فٍ صُبعت انبطبسَت واعخبذانهب بًىاد اخشي اقم كهفت واقم ض 2

انببحثت انً يدًىعت يٍ انُخبئح أهًهب اٌ اعخعًبل حقُُت انخحغٍُ انًغخًش َؤدٌ انً حخفُض انخكبنُف وانعًم عهً اَخبج يُخح 

ايٍ ولا َشكم خطشاً عهً الاَغبٌ وانبُئت كًب واٌ اعخعًبل انًذخم انُبببٍَ ببنخحغٍُ انًغخًش واعخبذال انًىاد )َحبط 

خًُىٍَ وصسَُخ(  بًىاد اقم كهفت فضلًا عٍ كىَهب اقم ضشساً ببنبُئت  يًب َؤدٌ انً حقهُم انخهىد انبُئٍ وفٍ َفظ وقصذَش واَ

 انىقج حخفُض انخكبنُف.

 

 بحثُتَىع انىسقت : وسقت 

 انخحغٍُ انًغخًش , حخفُض انخكبنُف :المصطلحات الزئيسة للبحث
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