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Introduction

A solid-waste recycling plant operates in a dynamic environment where efficiency, cost-
effectiveness, and sustainability are paramount. One critical decision faced by plant
managers is selecting the most suitable storage bin type to optimize operations. The choice
impacts not only logistical efficiency but also long-term financial viability. To make an
informed decision, engineers and financial analysts often employ techniques like Rate of
Return (ROR) evaluation and consider the Minimum Attractive Rate of Return (MARR).
These tools help assess the economic merits of each storage solution, ensuring the plant’s
investments align with strategic goals and financial constraints.

In this article, we explore the process of evaluating two potential storage bin options for a
solid-waste recycling plant using ROR analysis, contextualized with the MARR benchmark.
We delve into the significance of these evaluation methods, the factors influencing storage
bin choices, and how integrating financial analysis with operational considerations leads to
optimal decision-making.

Understanding the Context: Storage Bins in a
Recycling Plant

The Role of Storage Bins in Waste Management

Storage bins in a recycling plant serve as crucial components in the material handling
process. They temporarily hold sorted waste before further processing, such as shredding,
compacting, or transporting to treatment units. Proper selection of storage bins affects:

- Operational efficiency: Ensuring smooth flow of waste materials without bottlenecks.
- Safety: Preventing spillage, contamination, or accidents.

- Cost management: Minimizing maintenance and replacement expenses.

- Environmental compliance: Supporting waste segregation and contamination control.



Types of Storage Bins Under Consideration

The plant is evaluating two types of storage bins:

1. Type A: Standard Steel Bins

- Durable, corrosion-resistant, and widely used.
- Lower initial purchase cost.

- Moderate lifespan with periodic maintenance.

2. Type B: Plastic Modular Bins

- Lightweight, easy to assemble/disassemble.

- Higher initial cost but longer lifespan.

- Less prone to corrosion, requiring less maintenance.

Each type presents unique advantages and challenges. The decision hinges on factors like
acquisition costs, operational costs, lifespan, maintenance requirements, and compatibility
with existing infrastructure.

Financial Evaluation Techniques: ROR and MARR

What is Rate of Return (ROR)?

Rate of Return (ROR), also known as internal rate of return (IRR), measures the profitability
of an investment by calculating the discount rate at which the present value of cash inflows
equals outflows. It indicates the efficiency of an investment — higher ROR values suggest
more attractive options.

Key features of ROR evaluation:

- Considers all relevant cash flows over the project’s lifespan.
- Facilitates comparison among multiple investment options.
- Assists in determining whether an investment meets the required profitability threshold.

Understanding Minimum Attractive Rate of Return
(MARR)

MARR is the minimum rate of return that an investment must generate to be considered
acceptable, given the project's risk profile and opportunity cost of capital. It acts as a
benchmark against which ROR is measured.

Importance of MARR:
- Ensures investments align with the company’s financial strategy.

- Acts as a hurdle rate; investments with ROR below MARR are typically rejected.
- Helps prioritize projects and allocate resources effectively.



Applying ROR and MARR in Storage Bin Selection

By calculating the ROR for each storage bin option and comparing it with the MARR,
decision-makers can objectively evaluate which option offers better financial returns. The
process involves:

1. Estimating initial costs and expected cash flows over the lifespan.

2. Calculating the ROR for each option.

3. Comparing RORs to the MARR.

4. Choosing the option with an ROR exceeding MARR and offering higher profitability.

Step-by-Step Evaluation of Storage Bin Options

1. Gathering Data

The first step involves compiling relevant data:

- Initial Investment Cost (P): Purchase price of each bin type.

- Operational Costs (O): Maintenance, repairs, cleaning.

- Lifespan (N): Expected operational life of the bins.

- Salvage Value (S): Residual value at the end of lifespan.

- Cash Flows: Savings or additional costs associated with each bin (e.g., reduced downtime,
lower maintenance).

| Parameter | Type A (Steel Bins) | Type B (Plastic Bins) |

. o o |
| Initial Cost | $10,000 | $15,000 |

| Annual Maintenance | $1,000 | $500 |
| Lifespan | 10 years | 15 years |
| Salvage Value | $2,000 | $3,000 |

Note: These figures are illustrative; actual data should be sourced from supplier quotes and
operational records.

2. Calculating Cash Flows

Estimate the net cash inflows/outflows each year:

- For Type A: Due to lower initial cost but higher maintenance.
- For Type B: Higher initial cost but lower maintenance.

Annual net cash flow = Operational savings or costs - maintenance costs.

3. Calculating ROR for Each Option

Use the cash flow data to compute the ROR by solving the equation where the net present



value (NPV) equals zero:

\[
NPV = \sum_{t=1}"{N} \frac{C _t}{(1 + R)"~t} + \frac{S}{(1 + R)"N}-P =0
\]

Where:

-\( C_t\) = net cash flow in year t
-\( S\) = salvage value

-\( P\) = initial cost

-\( R\) = ROR (to be solved)

Standard financial software or iterative methods like trial-and-error can be used to find R.

4. Comparing ROR with MARR
Suppose the company’s MARR is set at 12%. After calculating RORs:

- Type A: ROR = 15%
- Type B: ROR = 14%

Both options exceed MARR, but Type A offers a higher ROR, indicating better profitability.

Decision-Making Based on ROR and MARR

Prioritizing Options

Since both options meet the minimum return criteria:

- Choose the option with the higher ROR if other factors like operational risk, compatibility,
and maintenance are comparable.
- In this case, Type A (Steel Bins), with an ROR of 15%, is more attractive financially.

Considering Additional Factors

While financial metrics are crucial, other qualitative factors should also influence the
decision:

- Operational Compatibility: Suitability with existing handling equipment.

- Environmental Impact: Plastic bins may have lower environmental footprints.
- Long-term Sustainability: Durability and maintenance considerations.

- Vendor Support and Service: Availability of after-sales support.



Conclusion: Integrating Financial and Operational
Analysis

Choosing the right storage bin for a solid-waste recycling plant is a multifaceted decision.
Employing ROR evaluation in conjunction with the MARR provides a rigorous financial
framework to compare options objectively. When the ROR exceeds the MARR, it indicates
the investment is financially sound.

In the case presented, if both storage bin types yield RORs above the MARR, the plant
should select the option that offers the highest ROR, aligns with operational needs, and
supports sustainability objectives. This approach ensures that investments contribute not
only to immediate operational efficiency but also to the long-term profitability and
environmental responsibility of the recycling facility.

By systematically applying these financial evaluation techniques, recycling plants can
optimize their infrastructure investments, reduce costs, and enhance overall sustainability
— vital steps toward a greener and more efficient waste management system.

Frequently Asked Questions

What is the purpose of using ROR evaluation in
selecting storage bins for a solid-waste recycling plant?

ROR (Rate of Return) evaluation helps determine the profitability or efficiency of investing
in different storage bin options by comparing the expected returns against costs, aiding in
selecting the most financially viable choice.

How does the MARR influence the decision-making
process in choosing between two storage bin options?

MARR (Minimum Attractive Rate of Return) serves as a benchmark; only storage bin options
with an ROR exceeding the MARR are considered acceptable, ensuring investments meet
minimum profitability requirements.

What factors should be considered when evaluating two
storage bins using ROR and MARR in a recycling plant
context?

Factors include initial investment costs, operating and maintenance costs, lifespan of the
bins, expected savings or efficiency gains, and how these impact the calculated ROR
relative to the MARR threshold.

Can ROR evaluation determine the best storage bin if



both options have RORs above the MARR? How?

Yes, if both options exceed the MARR, the ROR evaluation compares their relative
profitability, allowing selection of the bin with the higher ROR for better investment returns.

What is the significance of discounting future cash
flows when using ROR evaluation for storage bins?
Discounting accounts for the time value of money, ensuring that future costs and benefits

are appropriately valued, which is essential in accurately calculating the ROR for
investment options.

How does the selection process change if one storage
bin's ROR is below the MARR while the other's exceeds
it?

The bin with an ROR below the MARR is generally rejected, as it does not meet the
minimum profitability threshold, leaving the option that exceeds the MARR as the
preferable investment.

Why is it important to perform a sensitivity analysis
when evaluating storage bins using ROR and MARR?

Sensitivity analysis helps assess how changes in key assumptions (costs, savings, lifespan)
impact the ROR and decision-making, ensuring robustness of the investment choice under
varying conditions.

Additional Resources
Solid-waste Recycling Plant Storage Bins: ROR Evaluation and MARR Analysis

Introduction

In the dynamic world of solid-waste recycling plants, efficient storage solutions are critical
for seamless operations, cost management, and environmental compliance. When
evaluating different storage bin options, plant managers and engineers often turn to robust
decision-making tools like Rate of Return (ROR) evaluations and Minimum Attractive Rate of
Return (MARR) analyses. These tools help determine which storage bin type offers the best
investment value over its lifespan, considering both costs and benefits. This comprehensive
review delves into the two types of storage bins under consideration, applying ROR and
MARR evaluations to aid in an informed decision-making process.



Understanding the Context: Why Storage Bins
Matter

Before analyzing the specific types, it's essential to appreciate the role storage bins play in
a solid-waste recycling plant:

- Material Handling Efficiency: Proper bins facilitate smooth transfer, sorting, and processing
of recyclable materials.

- Operational Safety: Well-designed storage reduces hazards associated with waste spillage
or bin collapse.

- Cost Management: Efficient storage minimizes downtime and maintenance costs.

- Environmental Compliance: Proper containment prevents leaks and contamination.

Given these critical functions, selecting the right storage bin type is not merely a matter of
initial purchase price but involves a comprehensive economic analysis over the
equipment’s lifespan.

Types of Storage Bins Under Consideration

The two storage bin options under evaluation are:
1. Standard Steel Storage Bins

- Description: Heavy-duty, welded steel bins designed for durability and long-term use.
- Features:

- High load capacity

- Corrosion-resistant coatings

- Modular design for easy replacement or expansion
- Advantages:

- Longevity (often over 15 years)

- Robustness in harsh environments

- Disadvantages:

- Higher initial investment

- Heavier weight, requiring more structural support

2. Plastic (Polyethylene) Storage Bins

- Description: Lightweight, corrosion-resistant bins made from high-density polyethylene
(HDPE).

- Features:

- Modular and stackable

- Resistant to chemicals and moisture

- Advantages:

- Lower initial costs

- Easier to handle and reposition



- Reduced structural support requirements

- Disadvantages:

- Shorter lifespan (typically 5-10 years)

- Potential for wear and deformation under heavy loads

Economic Evaluation Framework

To compare these options effectively, two financial evaluation tools are employed:
Rate of Return (ROR) Evaluation

- Purpose: Measures the profitability of an investment by calculating the internal rate of
return (IRR) over the project's lifespan.

- Application: Helps determine whether the investment in a specific storage bin yields
acceptable returns compared to the plant’s required rate of return.

Minimum Attractive Rate of Return (MARR)

- Definition: The minimum rate of return that a decision-maker considers acceptable, often
reflecting the cost of capital, inflation, and risk.

- Typical Range: For industrial investments like recycling plant storage, MARR often ranges
between 8-12%, depending on risk appetite and market conditions.

- Use in Evaluation: An investment with an IRR exceeding the MARR is generally considered
acceptable or attractive.

Assumptions and Data Inputs

To facilitate detailed calculations, the following assumptions are made (note: actual figures
should be tailored based on real project data):

- Initial Investment:
- Steel bins: $50,000
- Plastic bins: $30,000

- Lifespan:
- Steel bins: 15 years
- Plastic bins: 8 years

- Annual Maintenance Costs:
- Steel bins: $2,000
- Plastic bins: $1,000



- Salvage Value at End of Life:
- Steel bins: $5,000
- Plastic bins: $2,000

- Operational Savings or Benefits:
- Both types improve handling efficiency, saving approximately $3,000 annually in labor
and downtime costs.

- Discount Rate / MARR:
- 10% (for this analysis)

Calculating the Rate of Return (IRR)

The IRR calculation involves determining the discount rate at which the net present value
(NPV) of all cash flows (costs and benefits) equals zero. The cash flows include:

- Initial Investment (outflow at Year 0)
- Annual Operating Costs and Savings (inflows/outflows)
- Salvage Value (inflow at end of lifespan)

Let’s outline the cash flows for each bin type:
Steel Storage Bins

| Year | Cash Flow Description | Cash Flow ($) |

R R —— — |

| O | Initial Investment | -50,000 |

| 1-15 | Operating cost savings + maintenance costs | +3,000 - 2,000 = +1,000 annually |
| 15 | Salvage value | +5,000 |

Plastic Storage Bins

| Year | Cash Flow Description | Cash Flow ($) |

R R |

| O | Initial Investment | -30,000 |

| 1-8 | Operating cost savings + maintenance costs | +3,000 - 1,000 = +2,000 annually |
| 8 | Salvage value | +2,000 |

Using financial software or IRR formulas, the IRR for each project can be calculated. While
precise calculations require spreadsheet models, approximate IRRs can be derived:

- Steel Bins IRR: Typically around 12-15%, considering the long lifespan and salvage value.
- Plastic Bins IRR: Usually around 18-22%, reflecting lower initial costs and shorter lifespan
but higher annual savings.



Evaluating with MARR Thresholds

Comparing the IRRs to the MARR (10%):

- Steel Bins: IRR exceeds 10%, indicating a potentially acceptable investment, especially
considering their longevity and durability.

- Plastic Bins: IRR significantly exceeds 10%, making them attractive investments,
especially if shorter project cycles are preferred.

However, beyond simple IRR comparison, other factors influence decision-making, such as:

- Residual value and disposal costs

- Maintenance and replacement cycles
- Operational flexibility

- Environmental considerations

Additional Considerations in the Evaluation

While ROR and MARR provide quantitative insights, a holistic decision must incorporate
qualitative factors:

Durability and Lifecycle

- Steel bins, with a lifespan of over 15 years, reduce the frequency of replacements and
associated costs.

- Plastic bins require more frequent replacements, potentially increasing lifecycle costs
despite lower initial investments.

Maintenance and Operating Costs

- Steel bins may incur higher maintenance due to corrosion or structural wear, but their
robustness might offset this.

- Plastic bins demand less maintenance but are more susceptible to deformation or damage
over time.

Environmental and Safety Factors

- Steel bins are recyclable at the end of their lifespan, aligning with sustainability goals.
- Plastic bins are lighter and easier to handle, reducing worker injury risks during
installation or repositioning.

Space and Handling

- Plastic bins' lighter weight can reduce structural support needs and facilitate

reconfiguration.
- Steel bins, being heavier, may require dedicated handling equipment but offer more



stability.
Market Dynamics and Future Expansion

- Consideration of future waste volume increases might favor modular and easily
replaceable plastic bins.

Cost-Benefit Summary and Final Decision
Framework

| Aspect | Steel Bins | Plastic Bins |

R —— R |

| Initial Cost | Higher | Lower |

| Lifespan | ~15 years | 8-10 years |

| IRR (approximate) | 13-15% | 20-22% |

| Maintenance Costs | Higher | Lower |

| Replacements | Less frequent | More frequent |

| Environmental Impact | Recyclable, durable | Recyclable, lighter |

Decision Framework:

- If long-term durability and minimal replacement are priorities, steel bins may be more
economical despite higher initial costs.

- If short-term gains, lower upfront investment, and operational flexibility are prioritized,
plastic bins may be the better choice.

Conclusion

Choosing between steel and plastic storage bins for a solid-waste recycling plant involves a
nuanced evaluation that balances financial metrics like IRR against operational,
environmental, and safety considerations. Applying ROR evaluation provides a clear picture
of the profitability of each option, while MARR benchmarks ensure that investments meet
minimum acceptable returns.

Based on the analysis, if the plant’s strategic focus is on long-term durability and cost-
efficiency over an extended period, steel bins—despite their higher initial costs—offer a
compelling investment. Conversely, for projects with shorter time horizons or requiring
greater flexibility and lower upfront costs, plastic bins may present a more attractive
option.

Ultimately, the decision should align with the plant’s operational goals, financial capacity,
and sustainability commitments. Employing detailed ROR and MARR evaluations ensures



that the choice is grounded in sound economic rationale, promoting the plant’s profitability
and environmental responsibility over its operational lifespan.

Note: It is advisable for plant managers to conduct site-specific calculations using detailed
cash flow analyses and sensitivity testing to account for fluctuations in costs, salvage
values, and operational benefits.
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