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Understanding project networks is fundamental for effective project management, especially when it
comes to identifying critical activities, potential bottlenecks, and overall project sensitivity. In this article,
we will explore what makes a project network sensitive, how to analyze it, and the importance of
sensitivity analysis in project management. Whether you're a project manager, a student, or a
professional involved in planning and scheduling, grasping these concepts will enhance your ability to

manage complex projects efficiently.

What Is a Project Network?

A project network is a visual or diagrammatic representation of all the activities involved in completing
a project, along with their dependencies and sequences. It helps to illustrate the flow of activities,
durations, and constraints, enabling project managers to plan, schedule, and monitor progress

effectively.

Key Components of a Project Network

- Activities: Tasks or work items that need to be completed.
- Dependencies: Relationships indicating the sequence in which activities should occur.

- Nodes or Events: Points representing the start or completion of activities.



- Durations: Estimated time taken to complete activities.

Common types of project network diagrams include Precedence Diagramming Method (PDM) and

Arrow Diagramming Method (ADM).

Understanding Network Sensitivity

Network sensitivity refers to how responsive or vulnerable a project schedule is to changes in activity
durations or dependencies. A sensitive network is one where small variations in activity durations can

lead to significant shifts in the overall project timeline.

Why Is Network Sensitivity Important?

- It helps identify critical activities whose delays can impact the entire project.
- It aids in risk assessment by pinpointing activities that require close monitoring.
- It supports resource allocation by focusing efforts on sensitive areas.

- It facilitates contingency planning for potential disruptions.

Analyzing Network Sensitivity

To determine if a project network is sensitive, project managers need to analyze various aspects,

including the critical path, float times, and the structure of dependencies.

Steps to Analyze Network Sensitivity

1. Identify the Critical Path: The longest sequence of dependent activities that determines the minimum
project duration.

2. Assess Activity Floats: The amount of slack or float available in non-critical activities.



3. Conduct Sensitivity Analysis: Simulate variations in activity durations to observe effects on project
completion time.
4. Evaluate Dependency Structures: Complex dependencies may increase sensitivity.

5. Determine Critical Activities: Activities with zero float that directly influence project duration.

Tools and Techniques for Sensitivity Analysis

- What-If Analysis: Examining how changes in activity durations affect the project.
- Monte Carlo Simulation: Running multiple simulations with varied inputs to assess risk and sensitivity.
- PERT (Program Evaluation and Review Technique): Using probabilistic durations to analyze

uncertainty.

Is the Network Sensitive? How to Find Out

To determine if a specific project network is sensitive, you should examine the structure and

parameters:

Indicators of a Sensitive Network

- Multiple Critical Paths: More than one path with the same duration increases sensitivity.

- Low Float in Critical Activities: Little or no slack means delays quickly impact the project.

- Highly Interdependent Activities: Complex dependencies can amplify sensitivity.

- Long Duration Activities with High Variability: Activities with uncertain durations can cause schedule

shifts.

Practical Approach to Evaluation

- Map out the project network in detail.

- Calculate the critical path(s) and floats.



- Perform scenario analysis by varying activity durations.
- Observe how these variations influence the project's end date.
- Identify activities where small changes cause large schedule shifts—these are key indicators of

network sensitivity.

Strategies to Manage Network Sensitivity

Once identified, managing a sensitive project network involves strategic planning to mitigate risks and

enhance robustness.

Key Strategies Include:

- Buffer Management: Incorporate contingency buffers in critical activities.

- Resource Flexibility: Allocate resources that can be reallocated quickly in response to delays.

- Parallel Activities: Where possible, perform activities in parallel to reduce dependency on sensitive
paths.

- Regular Monitoring: Keep close track of critical activities and update schedules frequently.

- Risk Management: Identify high-risk activities early and develop mitigation plans.

Case Study: Sensitivity in a Construction Project

Imagine a construction project with activities such as foundation laying, framing, wiring, and finishing.
The network diagram shows several dependencies, with foundation laying and framing on the critical

path.

- If foundation laying takes longer due to unforeseen issues, the entire project may be delayed.
- The network is sensitive because the foundation activity has no slack, and delays directly impact

subsequent tasks.



- Sensitivity analysis reveals that even a 2-day delay in foundation work can shift project completion by
5 days.
- Therefore, project managers may decide to add buffer time or allocate extra resources to foundation

activities to reduce sensitivity.

Conclusion: Is This Network Sensitive?

Determining whether a project network is sensitive requires careful analysis of its structure, activity
durations, and dependencies. Sensitive networks are characterized by features such as multiple critical
paths, low float, and complex dependencies. Recognizing these features allows project managers to

implement strategies that mitigate risks, optimize schedules, and ensure successful project delivery.

In summary, understanding the sensitivity of a project network is essential for proactive planning. By
systematically analyzing the network, identifying critical activities, and applying appropriate
management techniques, you can control project uncertainties and improve the likelihood of completing

your project on time and within scope.
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Frequently Asked Questions

What does it mean for a project network to be 'sensitive'?

A sensitive project network is one where small changes in activity durations can significantly impact

the overall project completion time, indicating high sensitivity or criticality of certain activities.

How can analyzing the project network help determine its sensitivity?

Analyzing the network’s critical path, float times, and activity dependencies can reveal how delays or
accelerations in specific activities affect the total project duration, thus indicating the network’s

sensitivity.

What role does the critical path play in assessing network sensitivity?

The critical path represents the sequence of activities with zero float; if the critical path is narrow or

changes frequently with small activity duration adjustments, the network is considered sensitive.

Can a project network be both sensitive and flexible at the same
time?

Generally, a highly sensitive network has limited flexibility because small changes can cause
significant delays, whereas a less sensitive network allows more buffer; thus, these qualities are

typically inversely related.

What steps should be taken to evaluate whether a project network is
sensitive?

To evaluate sensitivity, analyze the critical path, examine activity float, perform 'what-if' scenarios with

duration changes, and identify activities that have the greatest impact on overall project duration.
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In the intricate world of project management, understanding the dependencies and relationships
between various activities is paramount. A well-constructed project network not only provides a visual
roadmap for project execution but also offers insights into potential risks, bottlenecks, and critical
points that could impact the entire timeline. Among the essential analyses performed on such networks
is assessing their sensitivity—determining how susceptible the project’s schedule is to changes in
activity durations or dependencies. This article delves into the concept of project network sensitivity,
exploring how to interpret activity tables, identify critical paths, and evaluate the overall robustness of a

project’s schedule.

Understanding Project Networks and Their Components

Before assessing sensitivity, it’s vital to comprehend what constitutes a project network and its core

components.

What Is a Project Network?

A project network is a graphical representation that illustrates the sequence of activities required to
complete a project. It depicts activities as nodes (or boxes) and dependencies as arrows or lines
connecting these nodes. This visual tool enables project managers to identify the critical path,

determine scheduling constraints, and visualize the flow of work.

Key Elements in a Project Network Table

Typically, a project network table lists activities with associated data, such as:



- Activity ID/Name: Unique identifier for each task.

- Duration: Estimated time to complete the activity.

- Predecessors: Activities that must be completed before this one can start.

- Successors: Activities that follow this one.

- Earliest Start (ES) / Earliest Finish (EF): The soonest an activity can begin/end.

- Latest Start (LS) / Latest Finish (LF): The latest an activity can start/end without delaying the project.

- Slack/Float: The amount of delay permissible without affecting the project completion date.

This data forms the backbone for scheduling analysis and sensitivity assessment.

Critical Path Method and Sensitivity

The Critical Path: Heart of Project Sensitivity

The critical path is the longest sequence of activities that determines the minimum project duration.

Any delay in activities on this path directly impacts the overall project completion date.

- Why is it important?
The critical path identifies activities that have zero slack—meaning they cannot be delayed without
affecting the project deadline. Understanding which activities lie on this path is essential for resource

allocation and risk management.

What Does Sensitivity Mean in This Context?

In project management, sensitivity refers to how changes in activity durations or dependencies
influence the project’s overall schedule. A sensitive network is one where small variations can cause

significant shifts in timelines, potentially jeopardizing project success.

- For example, if a minor delay in a critical activity extends the project deadline, the network is



considered sensitive.
- Conversely, if delays in non-critical activities do not affect the end date, the network shows

robustness or insensitivity.

Analyzing the Given Activity Table for Network Sensitivity

Suppose you are presented with a table listing various activities, their durations, dependencies, and

calculated early/late start and finish times. How do you determine whether this network is sensitive?

Step 1: ldentify the Critical Path

Begin by calculating the earliest and latest start and finish times for each activity—commonly through

forward and backward pass methods.

- Forward Pass:

Determines the earliest start and finish times by moving through the network from start to finish.

- Backward Pass:

Calculates the latest start and finish times by moving from the project's end back toward the start.

The activities where ES equals LS and EF equals LF are on the critical path.

Step 2: Examine Activity Durations and Slack

- Activities with zero slack are on the critical path.

- Activities with positive slack are not critical and can be delayed without affecting the overall project.

If the table shows multiple activities with zero slack, the network might have several critical paths,

increasing its sensitivity.



Step 3: Assess the Number of Critical Activities

- A network with a single critical path tends to be less sensitive; delays are confined to that path.
- Multiple critical paths or activities with minimal slack make the network more sensitive, as delays in

any of these can impact the project timeline.

Step 4: Evaluate Activity Durations and Variability

- Consider the stability of activity durations. Are they based on optimistic estimates?
- High variability or uncertainty in durations increases sensitivity, especially for activities on the critical

path.

Step 5: Conduct "What-If" Analyses

- Simulate delays in critical activities to observe their impact.
- Use sensitivity analysis tools or Monte Carlo simulations to assess how variations affect project

completion.

Is the Network Sensitive? Practical Indicators

Based on the analysis, several indicators can help determine the network’s sensitivity:

- Multiple Critical Paths:
If the project has more than one critical path, it’s more sensitive because delays can occur on any of

these paths, compounding risk.

- Low or Zero Slack in Multiple Activities:
Activities with negligible slack introduce higher sensitivity since even minor delays can affect the

schedule.



- High Activity Duration Variability:

Uncertain or fluctuating activity durations make the network more sensitive to changes.

- Resource Constraints and Bottlenecks:
Limited resources can cause delays, especially if resource allocation is tied to activities on the critical

path.
- External Factors:

External risks (e.g., supplier delays, regulatory approvals) impacting critical activities heighten

sensitivity.

Strategies to Manage and Reduce Network Sensitivity

Understanding sensitivity is only part of the process; managing it is equally vital. Here are approaches

to enhance network robustness:

1. Buffer Management

- Incorporate contingency buffers in critical activities to absorb unexpected delays.

2. Resource Allocation Optimization

- Prioritize resources for critical activities to prevent delays.

3. Parallelization of Tasks

- Where feasible, convert sequential activities into parallel tasks to shorten the critical path.



4. Regular Monitoring and Updating

- Continuously track activities and adjust schedules in response to real-time developments.

5. Sensitivity Analysis and Scenario Planning

- Use modeling tools to simulate various delay scenarios and prepare mitigation plans.

Conclusion: Is Your Project Network Sensitive?

Determining whether a project network is sensitive hinges on a thorough analysis of its structure,
activity durations, slack times, and dependencies. A network with a single, well-defined critical path
and sufficient slack demonstrates robustness—resilient to minor fluctuations. Conversely, a network
characterized by multiple critical paths, minimal slack, and high activity variability is inherently

sensitive, requiring proactive management strategies.

In practice, project managers must not only identify the critical activities but also continually assess the
network’s sensitivity. Doing so ensures that risks are mitigated early, resources are optimally allocated,
and project deadlines are achievable despite uncertainties. As projects grow in complexity, leveraging
analytical tools and sensitivity assessments becomes indispensable, transforming the project network

from a simple schedule into a resilient blueprint for successful delivery.

Understanding the nuances of project network sensitivity is crucial in today's dynamic project
environments. By systematically analyzing activity data, identifying critical paths, and evaluating
potential risks, project managers can craft strategies that safeguard project timelines and deliver

successful outcomes.
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