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Abstract: Engineered Hours Per Vehicle (EHPV) is an important metric used in the manufacturing industry to measure the time it takes 

to produce a vehicle, considering all engineering-related work processes. These processes encompass design, assembly, logistics, quality 

control, and testing. EHPV plays a crucial role in evaluating the efficiency of manufacturing operations and helps in cost control, 

productivity benchmarking, and overall optimization of the production process. This white paper discusses the significance of EHPV, how 

to calculate it, its role in improving manufacturability, and strategies to optimize it for better manufacturing outcomes. 
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1. Introduction 
 

In today’s highly competitive manufacturing environment, 

efficiency is key. Manufacturers, especially in industries like 

automotive production, need precise metrics to gauge the 

productivity of their operations. One such metric, 

Engineered Hours Per Vehicle (EHPV), is an essential tool 

for manufacturers to assess the total time it takes to produce 

a vehicle, considering all the engineered activities required. 

By measuring and monitoring EHPV, companies can make 

data-driven decisions to improve operational efficiency, 

reduce costs, and increase profitability. 

 

This white paper delves deeper into the EHPV metric, 

offering a comprehensive understanding of its importance in 

manufacturing and how it relates to broader strategies like 

lean manufacturing, cost reduction, and process 

optimization. 

 

2. Purpose of the white paper 
 

EHPV is a time-based metric representing the total hours 

spent on engineered tasks to produce a single vehicle. These 

tasks encompass the entire scope of production, from the 

initial design to the final quality checks. To break it down 

further: 

 

2.1 Components of Engineered Hours: 

 

• Design and Engineering: This involves the hours 

engineers spend designing the vehicle, selecting the 

components, and conducting the necessary engineering 

analysis to ensure manufacturability. This step may also 

include the time spent on engineering simulations and 

prototyping. 

• Assembly Operations: These hours account for the actual 

assembly time required on the production line. This 

includes manual labor, assembly robots, conveyor 

systems, and other automation equipment. It measures the 

complexity and efficiency of the assembly line processes. 

• Quality Control and Testing: Quality assurance and 

testing time is crucial in ensuring the product meets 

required standards and specifications. This includes 

inspections, functionality tests, and verifying that each 

vehicle is assembled correctly. 

• Logistics and Materials Handling: The efficiency of 

material handling directly impacts the overall time spent 

on production. Delays in materials arriving or inefficient 

storage can increase the time needed for assembly. This 

part includes the logistical flow of materials and 

components. 

 

2.2 Variability in EHPV 

 

The time spent in each stage can vary depending on the 

complexity of the vehicle design, the production system in 

place, the automation level, and the suppliers' efficiency. 

Thus, EHPV offers insights into various stages of the 

production process. 

 

3. The Importance of EHPV in 

Manufacturability 
 

EHPV is a critical metric because it provides manufacturers 

a tangible way to evaluate their production processes. 

Several factors make EHPV particularly important: 

 

3.1 Measuring Production Efficiency 

 

EHPV helps measure how efficiently the vehicle is being 

produced. If the EHPV is higher than expected, the process 

is inefficient and resources (labor, time, and materials) are 

being overutilized. This metric allows manufacturers to 

pinpoint bottlenecks and areas where improvements can be 

made. 

 

3.2 Cost Control 

 

A lower EHPV can lead to significant cost savings. Reduced 

engineered hours result in lower labor costs, lower overhead, 
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and less time spent on expensive assembly equipment. 

Manufacturers who continuously track EHPV can identify 

areas for cost-cutting and optimize their budgets by 

streamlining production operations. 

 

3.3 Productivity Benchmarking 

 

By tracking EHPV over time or across different 

manufacturing plants or models, companies can benchmark 

their productivity. They can also compare their performance 

against industry standards or competitor data. Benchmarking 

against such metrics fosters a culture of continuous 

improvement within the organization. 

 

3.4 Lean Manufacturing and Waste Reduction 

 

EHPV is central to lean manufacturing efforts. A high EHPV 

indicates inefficiency and potential waste, which lean 

principles aim to eliminate. Manufacturers can reduce waste 

and lower production costs by identifying inefficiencies and 

streamlining workflows, thereby increasing profitability. 

 

3.5 Strategic Planning and Capacity Management 

 

Manufacturers must accurately forecast production capacity 

to meet demand efficiently. EHPV is integral to this process. 

By understanding how much time is required to produce a 

single vehicle, manufacturers can better allocate resources, 

plan workforce requirements, and schedule production more 

effectively to avoid delays. 

 

4. Calculating EHPV 
 

Calculating EHPV is a straightforward process, but it 

requires detailed data on each segment of the production 

process. The formula is: 

 

EHPV=Total Engineered Hours for ProductionNumber of 

Vehicles ProducedEHPV = \frac{{\text{Total Engineered 

Hours for Production}}}{{\text{Number of Vehicles 

Produced}}}EHPV=Number of Vehicles ProducedTotal En

gineered Hours for Production  

 

4.1. Example Calculation: 

 

Assume a factory operates for a week and produces 500 

vehicles. If the total time spent on engineered activities 

(design, assembly, testing, etc.) is 10,000 hours, then the 

EHPV can be calculated as follows: 

 

EHPV=10,000500=20 hours per vehicle 

EHPV = \frac{{10,000}}{{500}} = 20 \text{ hours per 

vehicle}EHPV=50010,000=20 hours per vehicle  

 

This means that, on average, 20 hours of engineered labor 

were required to produce each vehicle. By comparing this 

value against past performance or industry standards, 

manufacturers can determine whether their production is 

efficient. 

 

4.2. Granularity of EHPV Calculation: 

 

Manufacturers can calculate EHPV at different levels: 

• Per Vehicle Model: Different vehicle models may have 

different designs and assembly processes, leading to 

varying EHPV values. 

• Production Line: EHPV can be calculated for specific 

production lines to assess the performance of different 

parts of the factory. 

• Factory Level: Overall factory efficiency can also be 

measured by averaging the EHPV across all products 

produced. 

 

5. Applications of EHPV 
 

EHPV is used in various aspects of manufacturing, helping 

to optimize performance at multiple levels of the production 

process. 

 

5.1 Process Improvement 

 

Manufacturers can use EHPV data to identify inefficiencies 

in their processes. If the EHPV is higher than expected, it 

may indicate bottlenecks or overly complicated procedures. 

For example, assembly line inefficiencies or longer-than-

expected quality testing times could be detected and 

addressed by focusing on root causes and improving 

workflows. 

 

5.2 Product Design Optimization 

 

Design engineers can use EHPV to refine product designs. If 

a vehicle design requires an unusually high number of 

engineered hours, this could signal that the design is too 

complex or difficult to manufacture. By simplifying the 

design or selecting different materials, EHPV can be reduced 

without compromising quality. 

 

5.3 Supplier Management 

 

Suppliers can influence EHPV through the quality and 

timeliness of parts they provide. Long lead times or defective 

parts can create delays on the assembly line. By monitoring 

EHPV and correlating it with supplier performance, 

manufacturers can identify problematic suppliers and either 

collaborate to resolve issues or switch suppliers to improve 

overall production efficiency. 

 

5.4 Labor Management 

 

EHPV can be used to assess the productivity of the labor 

force. If certain tasks require more time than expected, it may 

indicate a need for retraining, process adjustments, or 

improvements in workplace ergonomics. Efficient use of 

labor directly correlates with reduced engineered hours and 

increased profitability. 

 

6. Optimizing EHPV 
 

To reduce EHPV and improve manufacturability, 

manufacturers can implement various strategies, including: 

 

6.1 Automation and Robotics 

 

By integrating automation, manufacturers can reduce the 

number of manual labor hours required to assemble a 
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vehicle. Robotics can speed up repetitive tasks and reduce 

human error, ultimately lowering EHPV and improving 

consistency in production. 

 

6.2 Lean Manufacturing Techniques 

 

The application of lean techniques such as Kaizen 

(continuous improvement), Six Sigma, and Just-in-Time 

(JIT) can help eliminate waste and streamline production. 

These techniques focus on reducing idle time, improving 

workflows, and optimizing every step of the production 

process. 

 

6.3 Process Simulation and Modeling 

 

Advanced simulation tools allow manufacturers to model 

their production processes before implementation. This helps 

identify potential inefficiencies and optimize production 

before committing to full-scale operations. Manufacturers 

can identify areas where EHPV can be reduced by simulating 

different scenarios. 

 

6.4 Collaborative Design and Manufacturing 

 

Collaboration between engineers, designers, and 

manufacturers is critical to reducing EHPV. Early 

engagement between design and manufacturing teams 

ensures that designs are optimized for manufacturability, 

reducing the need for costly rework or redesigns during 

production. 

 

7. Conclusion 
EHPV is a critical metric for evaluating and optimizing 

manufacturing efficiency. By tracking and reducing EHPV, 

manufacturers can lower costs, improve productivity, and 

increase profitability while maintaining high-quality 

standards. As manufacturing becomes more complex and 

competitive, utilizing EHPV to make data-driven decisions 

will continue to be a key to success. Implementing 

automation, lean manufacturing, and process optimization 

strategies is crucial for ensuring that EHPV remains low and 

manufacturing processes remain efficient. 

 

References  
 

[1] Taho Yang and Chao Ton-Su (Nov 2020), “Systematic 

layout planning: A study on semiconductor wafer 

fabrication facilities,” International Journal of 

Operations & Production Management. Vol. 20 No. 11, 

pp. 1359-1371. 

[2] Wang Yao and Guohua Gao and Yang Li (September 

2022), “Research on digital design and simulation of 

factory based on SLP”, International Conference on 

Mechanical Design and Simulation (MDS 2022), 

Volume 122614x2022. 

[3] Lisiane Bitencourt and Karoline dos Santos 

Baldez(2024), “Proposta de layout para uma fábrica de 

alfajores utilizando o método SLP”, Revista Produção 

Online,Volume 24(1):5131. 

[4] Yuxian Song and Xiyu Zhang and Zhuwei Xu (2023), 

“Layout Optimization of M Hospital based on SLP,” 

Academic Journal of Management and Social Sciences, 

3(2):100-106. 

[5] Borsato M, Filippini R, Gamberi M, Pilati F Al-Ali AR, 

Al-Najjar B,“Industry 4.0: A Complete Overview”, J 

Eng Appl Sci. 2017;12(15):3829-3838. 

[6] Darrag, M., Khidir, A., & Tawfik, A. (2021),”Industry 

4.0 in Manufacturing Learning Factories: A Review,” 

Procedia Manuf. 2020;48:1011-1017 

[7] Springer, Cham. ElMaraghy, H. A. (2016),”Improving 

Manufacturing Productivity Using Industry 4.0 

Technologies: A Review,” In Advances in 

Manufacturing Engineering and Materials (pp. 477-

488). 

[8] Kumar, S., Bhushan, B., Kumar, S., & Kumar, V. 

(2021),” Changing manufacturing paradigms: The 

dawn of the fourth industrial revolution. Procedia 

CIRP, 54, 226-231. 

[9] Lödding, H., Albers, A., & Esdar, T. (2015) ,” Past, 

present and future of Industry 4.0—a systematic 

literature review and research agenda proposal,” 

International journal of production research, 55(12), 

3609-3629. 

[10] Mourtzis, D., Doukas, M., & Bernidaki, E. (2018 

,”Industry 4.0: State of the art and future trends. 

International Journal of Production Research,” 55(12), 

3609-3629. 

[11] Sengottaiyan, Krishnamoorthy, and Manojdeep Singh 

Jasrotia. "SLP (Systematic Layout Planning) for 

Enhanced Plant Layout Efficiency." International 

Journal of Science and Research (IJSR) 13, no. 6 

(2024): 820-827. 

[12] Jasrotia, Manojdeep Singh. "Unlocking Efficiency: A 

Comprehensive Approach to Lean In-Plant Logistics." 

International Journal of Science and Research (IJSR) 

13, no. 3 (2024): 1579-1587. 

[13] Sengottaiyan, Krishnamoorthy, and Manojdeep Singh 

Jasrotia. "Relocation of Manufacturing Lines 

Structured Approach for Success." International 

Journal of Science and Research (IJSR) 13, no. 6 

(2024): 1176-1181. 

[14] Jasrotia, Manojdeep Singh. "Digital SMED: 

Revolutionizing Setup Time Optimization using 

Industry 4.0."International Journal of Engineering 

Research & Technology (IJERT)Vol. 14 Issue 01, 

January-2025 

[15] Zhang, T. (2021). Consumer Feedback in Automotive 

Benchmarking: Enhancing Customer Satisfaction 

Through Design. International Journal of Consumer 

Research, 32(6), 421-434. 

 

Paper ID: SR25409032129 DOI: https://dx.doi.org/10.21275/SR25409032129 824 

https://www.ijsr.net/



