CLASS 23

Selection of best items (machine) amongst two:

In operations research and management, selecting the best machine or item from two alternatives
is a crucial decision that directly affects productivity, cost-efficiency, and long-term operational
performance. The decision process generally involves evaluating multiple factors, including
initial cost, operating and maintenance costs, efficiency, lifespan, salvage value, and the

changing value of money.
Factors to Consider

1. Inmitial Cost — The purchase price of the machine is the first consideration, though it
should not be the sole deciding factor.

2. Operating and Maintenance Costs — High maintenance costs may outweigh a low
initial price, making a more expensive but reliable machine more economical over time.

3. Efficiency and Productivity — A machine with higher operational speed or lower
downtime can produce more output, increasing revenue and reducing per-unit costs.

4. Lifespan and Depreciation — The expected working life and residual value at the end of
use are critical in evaluating the total cost of ownership.

5. Time Value of Money — Future costs and revenues must be discounted to present value
using financial models such as net present value (NPV) or equivalent annual cost
(EAC) to account for inflation and opportunity cost.

6. Risk and Reliability — The probability of breakdowns or operational failures is factored

into the selection to avoid disruptions in production.
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Methodology

Operations research provides several systematic approaches for selecting the best machine

among two options:

e Replacement Analysis / Life Cycle Costing — Compares total costs over the expected
life of each machine.

e Net Present Value (NPV) or Present Worth Method — Calculates the present value of
all costs and benefits for each machine.

e Payback Period and Rate of Return Analysis — Evaluates the time required to recover
the investment.

e Decision Matrix or Weighted Scoring — Incorporates qualitative and quantitative

factors, assigning weights based on managerial priorities.

Example: A manufacturing company needs to choose between Machine A, which costs 50,000
Rs with low operating costs but moderate speed, and Machine B, which costs 70,000 Rs but is
faster and more energy-efficient. Using life cycle cost analysis, the company calculates total
costs over a 10-year period, factoring in maintenance, energy savings, and expected production
output. Although Machine B has a higher initial cost, its lower operating costs and higher
efficiency result in a lower overall cost per unit produced. Therefore, Machine B is selected as

the optimal choice.

Remarks: Selecting the best machine among two alternatives is not solely a matter of purchase
price but requires a holistic evaluation of costs, efficiency, risk, and financial factors. By
applying operations research techniques, managers can make data-driven, economically sound

decisions, ensuring optimal utilization of resources and long-term profitability.
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