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ABSTRACT 
Kaizen, a Japanese term meaning "change for the better," is a core Lean management philosophy focused on continuous, 

incremental improvement. Unlike radical overhauls, Kaizen emphasizes small, daily changes made by every employee—from the 

shop floor to the executive suite—to cumulatively drive significant gains in productivity and quality. As a Lean technique, Kaizen 

functions as the primary engine for eliminating waste (Muda), reducing variability, and optimizing process flow. It relies on a 

participatory culture where frontline workers are empowered to identify inefficiencies and propose solutions at the source of 

work, known as the Gemba. The methodology is typically operationalized through the Plan-Do-Check-Act (PDCA) cycle, 

ensuring that improvements are data-driven, tested, and standardized to prevent regression. The implementation of Kaizen within 

a Lean framework results in measurable benefits, including reduced lead times, lower defect rates, and enhanced employee 

morale. Ultimately, Kaizen transforms an organization into a "learning enterprise" capable of sustaining long-term competitive 

advantages without requiring massive capital investment. 
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INTRODUCTION 

Kaizen (改善) is a Japanese business philosophy that translates to "change for the better" or continuous improvement. It is a mindset 

and a practical system focused on making small, incremental changes every day to improve efficiency, quality, and productivity 

while eliminating waste. It gained prominence in Japan post-World War II, most notably within the Toyota Production System (The 

Toyota Way). It was popularized globally by Masaaki Imai in his 1986 book, Kaizen: The Key to Japan’s Competitive Success. 

Lean Manufacturing is a production process based on an ideology of maximising productivity while simultaneously minimising 

waste within a manufacturing operation. the lean principle sees waste is anything that doesn't add value that the customers are 

willing to pay for. Lean Manufacturing techniques have increasingly been adopted in the automotive lighting sector to enhance 

efficiency, reduce waste, and improve product quality. This project explores the application of Lean methodologies in automotive 

lighting production, focusing on key practice of Kaizen (continuous improvement). The study highlights how this practice evaluate 

waste, streamline operations, minimize process costs, and enhance productivity. 

Kaizen is often implemented using several structured methodologies: 

i. PDCA Cycle: A continuous loop consisting of Plan (identify a problem), Do (test a solution), Check (evaluate results), and 

Act (standardize the change).  

ii. The 5S Framework: A system for workplace organization: - Seiri (Sort): Remove unnecessary items. Seiton (Set in Order): 

Arrange necessary items for easy access. Seiso (Shine): Keep the workspace clean. Seiketsu (Standardize): Create high-

standard practices. Shitsuke (Sustain): Maintain discipline and habits. 

iii. The 5 Whys: A root-cause analysis technique where you ask "why" five times to drill down to the actual cause of a problem. 

iv. Muda (Waste): Kaizen focuses on eliminating eight types of waste, including overproduction, waiting, unnecessary 

transportation, and defects. 
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Fig.1: Kaizen Method 

PROJECT PLANNING 
In this paper, project planning has been done by referring international journals articles of various research and books. After 

referring journals and having a discussion with an industry expert, we found the area of research. Once identifying the area of the 

research problem was defined with the help of the project guide. After discussion, the data related to the research area was collected. 

By understanding the reliability process methodology, scope, tools used were identified. After this Kaizen methodology was 

implemented and the result was analysed. [2] 

 
Fig.2: Project Planning [2] 

LITERATURE REVIEW 
(1) P. M. Rojarsra, M. N. Qureshi, "Performance Improvement through 5S in Small Scale Industry: A Case study ", International 

Journal of Modern Engineering Research (IJMER), Vol.3, Issue 3, pp-1654-1660, 2013, (2) Adhau Ruchika Anil et al. - 

Implementation of lean manufacturing tools to enhance the productivity of agro equipment industry – IJMR (Volume 4, Issue 6) 

(3) Hudli and Inamdar (2010) - described the development of key areas which could be used to assess the adoption and 

implementation of lean manufacturing practice also presented some of the key areas developed to evaluate and reduce the most 

optimal project so as to enhance their production efficiency. (4) Khedkar et al. (2012) worked on implementation of 5S on plastic 

molding industry. 5S is used in small (2010) described the steps undertaken for the implementation of 5S emphasizing on the benefit 

of an organization. Also described the initiation and benefit of implementing the 5S. (5) Reflector Coatings in Automobile 

Lighting—Their Performance Requirements, Substrates, Materials and Processing - L. Xu, R.E. Goltz, J.L. Holbrook, and S.H. 

Passwater, Guide Corporation, Pendleton, IN - © 2001 Society of Vacuum Coaters 505/856-7188 85, 44th Annual Technical 

Conference Proceedings—Philadelphia, April 21–26, 2001. (6) Automotive Lighting and Human Vision - Originally published - 12 

November 2007, Authors -Peter Boyce, Burkard Wördenweber, Donald D. Hoffman, J. Wallaschek. (7) Kaizen: The Key to Japan's 

Competitive Success - Originally published 1970, Author - Masaaki Imai. (8) Jeffery K. Liker. The Toyota Way. 14 Management 

Principles from the World's Greatest manufacturer. ISBN 13:978-0-07-139231-9. The McGraw-Hill. 2004. (9) Hassan Abdulmouti. 

The Key to Japan's Competitive Success "Toyota Philosophy/Japanese Culture".  
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Japan International Cooperation Center (JICE). Official Program of Japan-Saudi Arabia Academy Center (JSAAC) with KAUST 

(King Abdullah University of Science and Technology). Riyadh, KSA. 31st Aug.-4th Sept. 2010. 

COMPANY BACKGROUND 
Varroc is a leading global auto technology company with a product portfolio covering a wide range of electrical, electronics, lighting, 

polymer, metallic, after-market and advanced safety solutions. In plant there are various process are done to manufacture the 

Automotive exterior lamps – like plastic component moulding, decorating process such as – basecoat, metallizing, hard coating, 

Assembly of the components of the lamp & dispatch the final product to customers like TATA Mahindra, VW etc. The lamps are 

ornament of the vehicle & has high level of aesthetic as well as performance requirements. Hence the product quality of the lamps 

is quite critical to deliver. One of the critical operations is reflector made of glass filled thermoset that needs to apply the base-coat 

for the highly surface finish to produce the good light distribution. 

PROBLEM STATEMENT 
Major energy consumption contributor in decorating is basecoat. The current process is time consuming with low production rate 

& high energy consumption. One reflector is processed at a time. A robotic hand carries the reflector under base-coat nozzle for 

application. 

 
Fig. 3: Energy consumption data 

KAIZEN STRATEGY 
Value Stream Mapping 

Value Stream Mapping (VSM) as explained in literature review is a visual tool used in lean manufacturing and lean management to 

analyse the problem definition and revisit the design of flow of materials and processes required to on done on a reflector. The goal 

was to identify and eliminate waste, improve efficiency, and streamline processes. 

 
Fig 4: Value stream mapping 

Gemba 

We followed Gemba methodology which is often used for the shop floor to see the actual problem that needs to be addressed. We 

made some fact findings as below -   

i. Two basecoat machine was running with full capacity each with 3 shifts. 

ii. Fixture capacity not enough produce desired productivity. 

iii. Electricity unit consumption was very high per unit volume of reflector. 

iv. High consumption of electricity due to use of UV based technology. 

v. Static conveyor being used instead of new technology i.e. dynamic painting conveyor. 

vi. Static bell cup gun was used in base coat 1 due to which single reflector was being painted at one time. 

Ishikawa 

An Ishikawa diagram, also known as an fishbone diagram or cause and effect diagram, is a tool used to identify the root causes of 

a problem. It is named after Japanese quality control expert Kaoru Ishikawa, who developed the concept in the 1960s. Organizations 

across a variety of industries, including manufacturing, healthcare, and service use the Ishikawa diagram to identify and analyse the 

factors that contribute to a particular problem or issue. 

Teams typically use a Ishikawa diagram to identify all of the possible causes of a specific problem or effect. You construct it by 

drawing a horizontal line with the problem or effect written at the end, and then drawing lines coming off of the central line to 

represent the different categories of causes. Teams typically label it with the major contributing factors, such as people, equipment, 

materials, environment, and methods. With the methodology as explained above an Ishikawa diagram was prepared with the facts 

observed during Gamba and plotted as below – 
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Fig. 5: Fishbone Diagram 

Cause Validation 

 
Inference 

Total 15 probable causes identified, all have been validated and found 2 significant causes as above. 

Root Cause & Action 

i. Root cause - Failure of static bell cup not considered in FMEA – for base coat application the static bell cup is used. 

The setup was a carry forward design from previous application. The process requirement is dust free chamber to avoid 

any quality concerns to the reflective surface. Only one part was processed at a time in the chamber. 

 
Fig. 6: Static Nozzle 
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ii. Action Plan – Based on the research it was observed that the Potential failure mode of static bell cup can be revised 

and replaced with dynamic spray gun to increase productivity and reduce energy consumption. The setup requirement 

was dust free, but the entire room is sealed now & the base coat process can be done easily using robotic arm. It will 

help to cover a greater number of parts to be base coated. 

 
Fig. 7: Dynamic (Robotic) Spray gun 

iii. Root cause - Fixture cavity design with low capacity – as the earlier setup was carry over the reflector holding fixture 

were made accordingly with single reflector mounting concept. It was designed considering the base coat application 

requirement with any defects such as dust accumulation leading to rejection of the parts at next process station. This 

takes a lot of time for a production batch & also consumes a lot of electricity. 

 
Fig. 8: Dynamic (Robotic) Reflecor Holder & single part fixture 

iv. Action Plan: With the change in the base coat application process from static bell to dynamic spray gun, the reach of 

the movable arm is increased. It allows us to add more number of reflectors in one basecoat setup. The fixture was 

modified by providing multiple cavities to increase basecoat reflector productivity and reduce energy consumption. 
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Fig. 9: Multicavity fixture design 

RESULTS AND DISCUSSION 
It was a great success achieved by applying lean techniques to propose the change as per the research data. That’s the KAIZEN 

philosophy - "change for the better". The result was presented to management and are well appreciated. The involvement of all the 

cross functional teams makes it easy. We achieved –  

i. Increase in productivity  

ii. Reduce energy consumption - Total Energy saving = ~ 22 %. 

iii. One base coat machine is completely stopped and only one base coat running with two shifts (Total 4 shift energy saving). 

iv. Customer lines are secured, and any new plan is being approached within the time span. 

v. Master fixtures help us to maintain application issues. 

vi. Capacity increased and available for new business. 

Table 1: Data from each product line 

 

 
Fig 10: Graph - Data from each product line 

Energy Saving  

Sr. No Part Name 
Per Day 

Requirement 

Before After 

Energy Consumption 

KWh/ Day 

Energy Consumption KWh/ 

Day 

1  Reflector Line 1 525 350 64 

2  Reflector Line 2 525 350 127 

3  Reflector Line 3 630 210 38 

4  Reflector Line 4 630 210 25 

5  Reflector Line 5 735 160 22 

6  Reflector Line 6 420 140 51 

7  Reflector Line 7 420 140 25 

8  Reflector Line 8 525 120 21 

Total 1680 373 
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CONCLUSION 
The study of Kaizen implementation within Varroc Engineering Ltd demonstrates that sustainable operational excellence is not 

achieved through massive, one-time capital investments, but through the relentless pursuit of continuous, incremental 

improvements. 

By successfully fostering a culture of "Change for the Better," the organization has moved beyond mere manufacturing to a state of 

lean synchronization. The core findings of this project highlight three critical success factors are elimination of Waste (Muda): 

Through the disciplined application of Kaizen tools (such as Gamba, Ishikawa, and Value stream mapping), the company 

significantly reduced non-value-added activities, leading to optimized process of base coat application and reduced lead times. It 

represents truly  

a "people-centric" philosophy. Success was driven by involving shop-floor workers in problem-solving, which boosted morale and 

ensured that improvements were practical and long-lasting. By standardizing successful improvements, the company created a stable 

baseline for the next wave of innovation. 
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