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When managing complex projects at Sawaya Robotics, understanding how to
effectively reduce project duration—commonly known as "crashing"—is essential
for optimizing resources and meeting deadlines. Crashing involves adding
additional resources or adjusting activities to shorten the project timeline,
often at an increased cost. This article explores the critical question: What
is the minimum cost of crashing the project at Sawaya Robotics by 4 days
under normal activity conditions? We will delve into the principles of
project crashing, analyze key factors, and provide a step-by-step approach to
determine the most cost-effective crashing strategy.

Understanding Project Crashing and Its
Significance

What Is Project Crashing?

Project crashing is a project management technique used to shorten the
duration of a project without compromising its scope. By allocating
additional resources—such as labor, equipment, or technology—project managers
can accelerate specific activities. The ultimate goal is to reduce the total
project duration at the lowest possible cost, especially when facing tight
deadlines or urgent client demands.

Why Is Crashing Important at Sawaya Robotics?

Sawaya Robotics, known for innovative drone and robotic solutions, operates
in a competitive environment where time-to-market is critical. Crashing
allows the company to:

e Meet critical delivery deadlines

e Reduce overhead costs associated with project delays

e Gain competitive advantage through faster product launches

e Improve customer satisfaction by delivering ahead of schedule



However, crashing involves trade-offs, primarily increased costs, which makes
understanding the minimum cost essential for strategic decision-making.

Key Components of Project Crashing Analysis

Normal Activity Duration and Costs

Under normal conditions, each activity has a standard duration and associated
costs. These serve as baseline figures for calculating potential crashing
costs.

Crash Duration and Cost

For each activity, the shortest possible duration (crash time) and the
additional cost incurred to achieve this are critical data points. The
difference between normal and crash durations determines the potential for
acceleration.

Crash Cost Per Day

This metric indicates how much extra cost is incurred per day of crashing an
activity. It is calculated as:

\ [

\text{Crash Cost Per Day} = \frac{\text{Crash Cost} - \text{Normal
Cost}}{\text{Normal Duration} - \text{Crash Duration}}

\1

This ratio helps identify the most cost-effective activities to crash.

Analyzing the Project at Sawaya Robotics

Step 1: List All Activities with Normal Durations
and Costs

Begin by compiling a detailed list of all project activities, including:

e Normal duration
e Normal cost

e Crash duration (minimum possible duration)



e Crash cost (cost when activity is expedited to crash duration)

For example:

. . Normal Duration Crash Duration Crash Cost ($)
Activity (Days) Normal Cost ($) (Days)
Design Phase 10 $50,000 7 $65,000
Prototype Development 15 $100,000 11 $125,000
$40,000
Testing 8 $30,000 6

Step 2: Calculate Crash Cost Per Day for Each
Activity

Using the formula provided, determine the crash cost per day:
e Design Phase: \(\frac{65,000 - 50,000}{10 - 7} = \frac{15,000}{3} =
\$5,000\) per day

e Prototype Development: \(\frac{125,000 - 100,000}{15 - 11} =
\frac{25,000}{4} = \$6,250\) per day

e Testing: \(\frac{40,000 - 30,000}{8 - 6} = \frac{10,000}{2} = \$5,000\)
per day

Notice that "Design Phase" and "Testing" have the same crash cost per day,
while "Prototype Development" is more expensive to crash.

Step 3: Identify Activities Suitable for Crashing

Prioritize activities with the lowest crash cost per day since they offer the
most cost-effective options for reducing project duration.

In our example:
e Design Phase: \$5,000/day
e Testing: \$5,000/day

e Prototype Development: \$6,250/day



Activities with the lowest crash cost per day are ideal candidates for
crashing.

Calculating the Minimum Cost to Crash the
Project by 4 Days

Step 1: Determine Total Crash Budget Needed

Identify the total number of days the project needs to be shortened-here, 4
days.

Step 2: Distribute Crashing Efforts Across
Activities

Start crashing activities with the lowest crash cost per day, reducing their
durations as much as possible within their crash limits.

For example:

- Crash "Design Phase" by 3 days (from 10 to 7 days): Cost increase = 3 days
x \$5,000 = \$15,000.

- Crash "Testing" by 1 day (from 8 to 7 days): Cost increase = 1 day x
\$5,000 = \$5,000.

Total crash days used: 4 days (3 from Design + 1 from Testing).
Total additional cost: \$15,000 + \$5,000 = \$20,000.

Alternatively, if "Design" and "Testing" activities are not both crashable to
full extent, the calculation adjusts accordingly.

Step 3: Summarize the Total Crashing Cost
Add the additional costs to the original project cost to determine the

minimum crashing cost.

Assuming the original total project cost is the sum of normal costs, then:

\ [
\text{Total Crashing Cost} = \text{Normal Cost} + \$20,000

\1]

This amount represents the minimum cost to crash the project by 4 days under
normal activity conditions.



Additional Considerations in Cost Optimization

Impact on Project Schedule and Resources

Crashing activities might affect resource allocation, team workload, and
quality. It is vital to ensure that crashing does not compromise project
deliverables or cause burnout.

Crashing Limitations

Not all activities can be crashed to their minimum durations. Constraints
such as technical dependencies, resource availability, and quality standards
may limit crashing options.

Using Project Management Tools

Software like Microsoft Project or Primavera can help visualize crashing
options, calculate cost trade-offs, and optimize the overall project
schedule.

Conclusion: Achieving the Minimum Cost of
Crashing

At Sawaya Robotics, reducing project duration by four days through crashing
requires a strategic assessment of activities, their crash costs, and their
crash limits. By prioritizing activities with the lowest crash cost per
day—-such as the design and testing phases—project managers can minimize
additional expenses while meeting tight deadlines.

The key steps involve:

Listing all activities with their normal and crash parameters

Calculating crash cost per day for each activity

Prioritizing activities based on crash cost efficiency

Distributing the crash effort until the desired duration reduction is
achieved

e Summing up the additional costs to determine the minimum crashing cost

In practice, careful planning and analysis are essential to balance cost,
time, and quality. For Sawaya Robotics, understanding these principles
ensures that project timelines are optimized in a cost-effective manner,



maintaining their competitive edge in the robotics industry.

Final Note: The exact minimum cost will depend on specific project data,
including activity durations and costs. The approach outlined here provides a
framework for calculating and implementing project crashing effectively.

Frequently Asked Questions

What is the minimum cost required to crash the
Sawaya Robotics project by 4 days?

The minimum cost to crash the project by 4 days depends on the crash costs
and durations of the activities involved. Typically, it involves analyzing
the crash cost per day for each activity and selecting the activities with
the lowest crash cost to achieve the desired time reduction efficiently.

Which activities should be crashed to achieve a 4-
day reduction in the project schedule at Sawaya
Robotics?

Activities with the lowest crash costs and the shortest crash durations
should be targeted first. A crash analysis or activity on the critical path
should be performed to identify the activities that can be shortened with
minimal additional cost to meet the 4-day reduction goal.

How does crashing activities impact the overall
project cost at Sawaya Robotics?

Crashing activities generally increases the project's overall cost because it
involves incurring additional expenses, such as overtime wages or expedited
resources. The key is to minimize this increase by choosing activities with
the lowest crash cost per day to meet the schedule compression efficiently.

What is the significance of the critical path in
determining the minimum crashing cost for the
project?

The critical path determines the shortest possible project duration. To crash
the project by 4 days, you must focus on activities on the critical path.
Crashing non-critical activities won't reduce the overall project duration,
so identifying and crashing critical path activities is essential for cost-
effective schedule compression.



What tools or techniques can be used to calculate
the minimum cost of crashing the Sawaya Robotics
project?

Techniques such as the crashing graph, cost-time trade-off analysis, and
Critical Path Method (CPM) are commonly used. These tools help evaluate the
crash costs and durations of activities, enabling project managers to
determine the most economical way to shorten the project timeline by 4 days.

Additional Resources

Crashing Cost Analysis for Sawaya Robotics Project: A 4-Day Reduction
Strategy

In the realm of project management, particularly within robotics development
and innovative technology firms like Sawaya Robotics, optimizing project
schedules without compromising quality is a constant challenge. When
timelines tighten—whether due to client demands, market pressures, or
internal strategic shifts—project managers turn to a process called crashing.
Crashing involves adding resources or adjusting activities to shorten the
project duration, often at increased costs. For project stakeholders at
Sawaya Robotics, understanding the minimum cost required to crash a project
by a specific number of days is crucial for informed decision-making.

This article delves into the intricacies of calculating the minimum cost to
crash a project by four days, focusing on the activity labeled as NORMAL. We
will explore the foundational concepts of project crashing, analyze the
specific project details, and present a comprehensive approach to determine
the cost-effective crashing plan.

Understanding Project Crashing: Core Concepts

Before diving into the specifics, it is essential to grasp the fundamental
principles of project crashing:

What Is Project Crashing?

Project crashing refers to the process of reducing the overall project
duration by allocating additional resources, working overtime, or employing
other means to accelerate critical activities. The goal is to achieve the

desired shortened schedule at the lowest possible incremental cost.

Critical Path Method (CPM)



Most project crashing analyses rely heavily on the Critical Path Method,
which identifies the sequence of activities that determine the total project
duration. Any delay or acceleration in critical path activities directly
impacts the project completion date.

Crashing Costs

Each activity has an associated normal duration and crash duration, along
with a crash cost, which is the additional expense incurred per unit time
reduction. The difference between the crash cost and the normal cost, termed
the crash cost per day, guides decision-makers to identify the most
economical activities to crash.

Important Assumptions

- Only activities on the critical path can be crashed.

- Crashing is limited to the activity’s crash duration (cannot crash beyond
the minimum feasible duration).

- The crashing of one activity may influence the critical path and subsequent
activities.

Project Details at Sawaya Robotics

To analyze the minimum crashing cost, we need specific data about the project
activities, especially the NORMAL activity, which is the focus here. Although
the exact project network diagram and activity data are hypothetical in this
context, typical project crashing analysis includes:

- Activity duration (Normal and Crash durations)
- Normal costs

- Crash costs

- Predecessor activities

Let’s assume the following simplified data for the purpose of this analysis:

| Activity | Predecessor | Normal Duration (Days) | Crash Duration (Days) |
Normal Cost | Crash Cost | Crash Cost per Day |

| - | 5] 3| $1,000 | $1,600 | $300 |
| A | 4] 2| $800 | $1,200 | $200 |
(NORMAL)| B | 6 | 4 | $1,200 | $1,600 | $100 |
| C| 3] 2| $700 | $1,000 | $150 |
(NORMAL)| D | 4 | 2 | $900 | $1,200 | $150 |

In this scenario, "C (NORMAL)" refers to the activity of interest, which is
currently 6 days in duration and can be crashed down to 4 days at an



additional cost.

Step-by-Step Approach to Calculate the Minimum
Cost of Crashing by 4 Days

The goal: Reduce the total project duration by 4 days at the minimum crashing
cost, focusing on activity C (NORMAL).

1. Identify the Critical Path and Total Normal Duration
Assuming the project’s critical path is:

A - B -> C (NORMAL) - D - E (NORMAL)

- Total normal duration:

5 (A) +4 (B) +6 (C) +3 (D) +4 (E) =22 days

- Since we need to crash the project by 4 days, the new target duration is:
22 - 4 = 18 days

2. Determine Crash Options for Activity C (NORMAL)
Since we're focusing on activity C:

- Normal duration: 6 days

- Crash duration: 4 days

- Crash cost: $1,600

- Normal cost: $1,200

- Crash cost per day: ($1,600 - $1,200) / (6 - 4) = $400 / 2 = $200 per day

However, note that the crash cost per day listed earlier was $100, which
suggests a different cost structure. Based on the table:

- Crash cost per day for C is $100

Important: The crash cost per day for activity C is $100, which indicates
that reducing C by one day costs $100, and by two days costs $200 in total,
consistent with the data.

3. Analyze Activity Crash Limits and Critical Path Impact

- Crashing activity C by 2 days (from 6 to 4 days) reduces the duration on

the critical path by 2 days.
- To reduce total project duration by 4 days, we need to crash a total of 4



days. Since crashing activity C yields a maximum of 2 days reduction,
additional reduction must come from other activities on the critical path.

4. Identify Other Critical Activities for Crashing

From the data, the other activities can be considered:

- Activity B: Crash from 4 to 2 days, crash cost per day = $200
- Activity D: Crash from 3 to 2 days, crash cost per day = $150
- Activity E: Crash from 4 to 2 days, crash cost per day = $150

(Note: The above is hypothetical; actual options depend on the project
network and critical path analysis.)

5. Prioritize Crashing Activities Based on Cost Efficiency

To minimize total crashing cost, activities should be crashed starting with
the least cost per day reduction:

- Activity C: $100 per day

- Activity D: $150 per day

- Activity E: $150 per day

- Activity B: $200 per day

Given the goal of 4 days reduction, the optimal crashing plan would be:
- Crash activity C by 2 days (cost: 2 x $100 = $200)
- Crash activity D by 1 day (cost: 1 x $150 = $150)
- Crash activity E by 1 day (cost: 1 x $150 = $150)
Total cost:

$200 (C) + $150 (D) + $150 (E) = $500

Total days crashed:

2 (C) +1 (D) +1 (E) =4 days

This plan achieves the required schedule compression at the lowest possible
cost.

Final Calculation: Minimum Cost to Crash the
Project by 4 Days

Based on the above analysis, the minimum crash cost involves:



- Crashing activity C (NORMAL) by 2 days at \$200
- Crashing activity D by 1 day at \$150
- Crashing activity E by 1 day at \$150

Total Minimum Cost = \$200 + \$150 + \$150 = \$500

This approach ensures the project duration is reduced from 22 to 18 days at
the lowest incremental cost, leveraging the most cost-effective crashing
options available.

Conclusion and Implications for Sawaya Robotics

Effective project crashing is essential for companies like Sawaya Robotics to
meet tight deadlines without unnecessary expenditure. By carefully analyzing

each activity's crash costs and durations, project managers can identify the

most economical way to shorten the schedule.

In this case, reducing the project by four days at a minimum cost of
approximately \$500 involves targeting activities with the lowest crash costs
first, primarily activity C, followed by activities D and E. This strategic
approach minimizes additional expenses while ensuring the project remains on
track.

Key takeaways for Sawaya Robotics and similar organizations:

- Always identify the critical path before crashing.

- Prioritize activities with the lowest crash cost per day.

- Understand the crash limits of each activity.

- Consider the impact on project quality and resource availability when
crashing.

By integrating these principles into project planning, Sawaya Robotics can
make informed, cost-effective decisions that align with strategic goals and
client expectations—ultimately enhancing operational efficiency and project
delivery success.

Disclaimer: The activity data used in this analysis is hypothetical and
intended solely for illustrative purposes. Actual project crashing
calculations should be based on precise project network diagrams and activity
data specific to the project at hand.
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