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Abstract:

Manufacturing is constantly evolving, driven by the need for increased efficiency, improved
quality, and reduced costs. Automation plays a crucial role in achieving these objectives.
However, implementing automation requires careful evaluation of existing processes. This white
paper outlines a structured approach to evaluating processes for automation, considering
technical feasibility, economic viability, and strategic alignment.

1. Introduction:
Automation offers significant potential benefits to manufacturers, including:

e Increased productivity: Automated systems can operate 24/7, leading to higher
throughput.

¢ Improved quality: Consistent and precise operations minimize defects and rework.

e Reduced labor costs: Automation can reduce the need for manual labor, particularly for
repetitive or hazardous tasks.

e Enhanced safety: Automating dangerous tasks protects workers from potential injuries.

o Improved data collection and analysis: Automated systems generate valuable data that
can be used for process optimization.
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However, not all processes are suitable for automation. A thorough evaluation is essential to

determine the feasibility and potential return on investment (ROI) of automation.

2. Evaluation Framework:

The evaluation process should consider the following key aspects:

2.1 Technical Feasibility:

Process Complexity: Simple, well-defined processes are generally easier to automate.
Complex processes requiring high levels of dexterity or judgment may pose a challenge.

Data Availability and Quality: Automation relies on data for control and monitoring. The
availability of accurate and reliable data is crucial.

Overall Equipment Effectiveness (OEE): is a widely used metric in manufacturing to assess the

performance of a machine or production line. It takes into account availability, performance,

and quality.

OEE = Availability x Performance x Quality

Availability: Measures the percentage of time the equipment is available to run.

Availability = (Planned Production Time - Downtime) / Planned Production Time

Performance: Measures how close the actual output is to the maximum possible output.

Performance = Actual Output / Maximum Possible Output

Quality: Measures the percentage of good output (without defects) compared to the total

output.

Quality = Good Output / Total Output

Technology Maturity: The chosen automation technology should be mature and
reliable, with proven performance in similar applications.

Integration Capabilities: The automation system must be compatible with existing
equipment and systems.
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e Scalability: The system should be scalable to accommodate future growth and changes
in production volume.

2.2 Economic Viability:

e Return on Investment (ROI): ROl is a key metric for evaluating the financial benefits of
automation. It is calculated as:

ROI = (Net Profit - Cost of Investment) / Cost of Investment * 100%

Where:
o Net Profit represents the increase in profit resulting from automation (e.g., reduced
labor costs, increased throughput).
o Cost of Investment includes the cost of equipment, installation, integration, and
training.
e Payback Period: The payback period is the time it takes for the investment to
generate enough revenue to cover its cost.

Payback Period = Cost of Investment / Annual Net Profit
Example Calculation:

Let's say a company invests $500,000 in an automation system. They project annual net profits
from the automation to be $150,000.

ROI = ($150,000 - $500,000) / $S500,000 * 100% = -70% (after the first year)
Payback Period = $500,000 / $150,000 = 3.33 years

This simple example shows the importance of projected profit over time when considering ROI.
While the first-year ROl is negative, the payback period suggests the initial investment will be
recovered in just over three years. Continued profit generation after the payback period will
then contribute to positive overall ROI.
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o Total Cost of Ownership (TCO): TCO considers all costs associated with the automation
system over its entire lifecycle, including acquisition, operation, maintenance, and
disposal.

o Sensitivity Analysis: It's crucial to perform sensitivity analysis to understand the impact
of variations in key parameters (e.g., production volume, labor costs, equipment costs)
on the ROI and payback period.

Here's a breakdown of the simplest sensitivity analysis for understanding the impact of
variations in key parameters on ROl and payback period:

A) ldentify Key Parameters:

Start by listing the most critical factors that could affect your investment's financial
performance. Common examples include:

Production Volume: Changes in demand or capacity utilization.
Labor Costs: Fluctuations in wages, benefits, or productivity.
Equipment Costs: Unexpected repairs, maintenance, or upgrades.
Material Costs: Price increases for raw materials or components.
Selling Price: Changes in market demand or competition.
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Interest Rates: Impact on borrowing costs or the time value of money.

B) Determine a Range for Each Parameter:

For each key parameter, establish a realistic range of potential values. This could be based
on historical data, market research, expert opinions, or best/worst-case scenarios.

For example:

Production Volume: -10% to +15%
Labor Costs: -5% to +8%
Equipment Costs: -2% to +10%

C) Create a Simple Model (e.g., Spreadsheet):

Set up a spreadsheet or other basic model to calculate ROl and payback period based on
your initial assumptions. Include formulas to easily adjust the values of your key parameters.
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D) Perform "What-If" Analysis:
One-at-a-Time Sensitivity:

a. Change the value of one parameter at a time within its defined range.
b. Observe how the ROI and payback period change.
c. Repeat this for each key parameter.

E) Visualize the Results (Optional):

Create charts or graphs to illustrate the sensitivity of ROl and payback period to changes in
each parameter. This can make it easier to understand the impact and communicate the
results.

Example:

Let's say you're analyzing a project with an initial investment of $100,000. Your base-case
assumptions result in a 20% ROl and a 3-year payback period.

Scenario 1: Increase production volume by 10%. Observe the new ROl and payback period.
Scenario 2: Increase labor costs by 5%. Observe the new ROl and payback period.
Scenario 3: Decrease equipment costs by 2%. Observe the new ROl and payback period.

F) Interpret the Results:

a. ldentify the parameters that have the most significant impact on ROl and
payback period.

b. Determine which scenarios pose the greatest risk or offer the most potential
upside.

c. Use this information to make informed decisions about the project, such as:

1. Risk Mitigation: Develop strategies to address potential negative
impacts (e.g., negotiating better contracts with suppliers).

2. Opportunity Seizing: Explore ways to capitalize on positive scenarios
(e.g., investing in marketing to increase demand).
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2.3 Strategic Alighment:

Business Objectives: The automation project should align with the overall business
objectives, such as increasing market share, improving customer satisfaction, or reducing
time-to-market.

Competitive Advantage: Automation can provide a competitive advantage by enabling
faster production, higher quality, and lower costs.

Long-Term Vision: The automation strategy should consider the long-term vision for the
company and its future growth.

3. Evaluation Steps:

1.

Process Mapping: Create detailed process maps of the existing manufacturing processes
to identify areas for potential automation.

Data Collection: Gather data on key process parameters, such as cycle time, throughput,
defect rate, and labor costs.

Technology Assessment: Research and evaluate available automation technologies that
are suitable for the identified processes.

Cost-Benefit Analysis: Conduct a cost-benefit analysis to determine the economic
viability of automation, considering ROI, payback period, and TCO.

Risk Assessment: Identify and assess potential risks associated with automation, such as
technical challenges, integration issues, and workforce displacement.

Implementation Plan: Develop a detailed implementation plan, including timelines,
resource allocation, and training requirements.
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4, Conclusion:

Evaluating processes for automation is a critical step in continuous improvement. By following a
structured approach and considering technical, economic, and strategic factors, manufacturers
can make informed decisions about automation investments and maximize their potential
benefits. Remember that automation isn't a "one size fits all" solution. The right approach
depends heavily on the specific processes, the business goals, and the available technology.



