Case Study: Technology Selection in the Automotive Industry

Example: Robotic Welding Systems vs. Manual Welding

Background

A leading automotive manufacturer, AutoPro Inc., is facing a critical decision in its production
process. The company currently uses manual welding for assembling car bodies but is considering
switching to robotic welding systems to improve efficiency and quality. The decision involves
evaluating the trade-offs between cost, flexibility, and quality.

Current Situation

* Manual Welding:
» Skilled workers perform welding tasks using handheld tools.
* Labor-intensive and time-consuming.
* High variability in weld quality due to human factors.
* Limited ability to scale production during peak demand.

* Robotic Welding Systems:
* Automated robots perform welding tasks with high precision.
* Requires significant upfront investment in equipment and programming.
* Consistent weld quality and faster production speeds.

* Limited flexibility for small-batch or customized production.

Key Factors Influencing the Decision
e Cost

* Manual Welding:
* Lower initial investment (no need for expensive robots).
* Higherlong-term labor costs (wages, benefits, and training).
* Increased costs due to rework and defects.

* Robotic Welding:
* Highinitial investment (purchase, installation, and programming of robots).
* Lower long-term labor costs (fewer workers needed).

* Reduced costs due to fewer defects and rework.



Discussion:

While robotic welding requires a significant upfront investment, the long-term cost
savings in labor and defect reduction may justify the expense.

AutoPro Inc. must evaluate its financial capacity and long-term production goals to
determine if the investment is feasible.

*  Flexibility

Discussion:

Manual Welding:
* Highly flexible for small-batch or customized production.
» Easierto adapt to design changes or new models.
Robotic Welding:
* Less flexible for small-batch or customized production.

* Requires reprogramming for design changes, which can be time-consuming.

If AutoPro Inc. produces a wide variety of car models or frequently updates designs,
manual welding may offer greater flexibility.

However, if the company focuses on high-volume production of standardized models,
robotic welding may be more suitable.

* Quality

Discussion:

Manual Welding:
*  Weld quality depends on the skill and experience of workers.
* Higherrisk of defects due to human error.

Robotic Welding:
* Consistent and precise welds, ensuring high-quality output.

* Reduced risk of defects and rework.

Robotic welding offers superior quality and consistency, which can enhance AutoPro
Inc’s reputation for reliability.

The company must weigh the importance of quality against the flexibility and cost
considerations.

Decision-Making Process

AutoPro Inc. must consider the following steps to make an informed decision:

* Cost-Benefit Analysis:



* Compare the upfront and long-term costs of robotic welding with the ongoing expenses

of manual welding.
* Evaluate the potential return on investment (ROI) of robotic welding.
*  Production Volume and Flexibility Needs:

* Assess whether the company’s production volume and product variety justify the
switch to robotic welding.

* Consider the potential impact of design changes on production flexibility.
* Quality Requirements:
* Determine the importance of weld quality in the company’s overall product strategy.

* Evaluate the potential impact of defects on customer satisfaction and brand
reputation.

*  Workforce Implications:

* Consider the impact of automation on the workforce, including potential job
displacement and the need for retraining.

Recommendation
Based on the analysis, AutoPro Inc. should consider the following:
* Adopt Robotic Welding if:
* The company focuses on high-volume production of standardized models.
* Long-term cost savings and quality improvements outweigh the initial investment.
* The workforce can be retrained to operate and maintain robotic systems.
* Retain Manual Welding if:
* The company produces a wide variety of models or frequently updates designs.
* The upfrontinvestment in robotic welding is not financially feasible.

* Flexibility and customization are more critical than cost savings and quality.

Discussion Questions

* How does the choice between robotic and manual welding impact AutoPro Inc.s
competitiveness in the automotive market?

* What role does workforce training play in the successful implementation of robotic welding?
* How can AutoPro Inc. balance the need for flexibility with the benefits of automation?

*  What other factors (e.g., environmental impact, customer demand) should AutoPro Inc.
consider in its decision?



