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Application of Project Management Techniques to Improve Logistics Process Performance

[bookmark: _Toc220506677]Introduction 
This is a project aimed at improving processes in a distribution logistics centre in the UK that deals with daily orders by customers. In the recent past, the organisation has been recording high levels of order fulfilment lead times in various operations that the organisation operates. These delays also lower the service reliability and have adverse impacts on customer experience and the level of satisfaction. Low level of customer satisfaction and brand strength is closely associated with poor service experiences (Bodaghi Khajeh Nobar and Rostamzadeh, 2018). Long lead times in fulfilment also enhance the cost of operation due to overtime working and poor use of resources. Variation of lead times also interferes with the coordination in the supply chains and reduces the overall performance of the operation (Mohammed and Mandal, 2024).
The prime project goal is to minimise the order fulfilment lead time by twenty per cent. The other goal is to enhance the cooperation between the information technology teams, transport, and warehouse teams. Another focus of the project is to bring in organised process changes within a stipulated time of delivery. The use of continuous improvement methods is appropriate as it assists in promoting efficiency, consistency, and the improvement of performance over the long run (Khan et al., 2019).
The reason why this project is a suitable project management analysis is that it is complex in terms of its operations. The work entails various stakeholders, interrelated activities, scarce resources and diversity in the implementation. These states mandate well-laid-out planning, scheduling, risk management and effective cost control. Practical implementation of the network planning, critical path analysis and risk management techniques is made possible through the project. These points are directly related to learning module outcomes and transferable professional management skills.
[bookmark: _Toc220506678]Project Scope and Work Breakdown Overview
The project scope aims at enhancing order fulfilment business at an already established logistics distribution centre. In-scope activities involve process mapping in detail to detect delays and inefficiencies in the existing workflows. Upgrades of the systems are also provided to enhance the flow of information between transport and warehouse activities. Training also accompanies the staff to guarantee that the employees know and implement new processes appropriately (Nzimakwe and Utete, 2024). This set of activities promotes operational enhancement and does not interfere with the regular distribution services.
Several tasks are identified as out of scope to manage complexity and project risk. Construction of new warehouses is not an option as it involves a large capital formation and future consideration. Replacement of suppliers is also not given as the project focuses on improving internal processes. The specific lines of scope control and stay focused.
The project is run on time, cost, resource and operation constraints. An established delivery period restricts the scheduling and sequencing of activities. The budget constraints will limit the level of the technology upgrades and the external consultancy support. The scarcity of resources means that the employees must juggle between project activities and normal operational functions. These assumptions of scheduling and costing are anchored on the standard working hours as well as existing systems.
A structured work breakdown approach is used in decomposing the project into thirty or forty activities. The phases are used to group activities and enhance control and visibility in the planning phase. Parallel running of some activities helps reduce the time frame and enhances the usage of resources.
[bookmark: _Toc220506679]Construction of Network Diagram, Gantt Chart, and Critical Path 
Activity Identification
The project activities were divided into six main phases to give the project lifecycle some structure and clarity. The initiation phase involves project approval and definition of initial requirements confirmation. The planning phase includes planning of schedule, resources, identification of risks. Design activities are regarding technical design, layout preparation and specification development. The implementation phase is the primary phase of execution of the project and involves system development and operational changes. The testing phase includes aspects of quality assurance, system testing, and required corrections. The closure phase includes documentation, approvals and handover. This phased structure enhances control, coordination and effective monitoring of project progress.

Network Diagram Development.
[image: ]
Figure 1: Project Network Diagram Showing Activity Dependencies
Slack values are brought in Network Diagram to differentiate the critical and non-critical activities in the project. Activities having zero slack compose the critical path. The network diagram of the project displays the logical sequence of activities and their interdependencies (using the Critical Path Method approach). Earliest Start, Earliest Finish, Latest Start, and the Latest Finish times are given for each activity to facilitate the proper analysis of the schedule. Total float values are presented to differentiate the critical and non-critical activities from each other. Activities that have zero slack comprise the critical path and directly affect the overall project completion time. Non-critical activities have scheduling flexibility which do not impact the final deadline. The updated diagram helps to improve schedule visibility, effective monitoring and helps in better control over project risks and resources.
Critical Path Analysis: The network diagram of the project determines the vital path calculated based on the earliest and latest activity lengths. Activities that have a total float of zero will become the critical path as indicated by the slack values in the diagram. Any delay in these activities will directly delay completion time of the entire project. The critical path is the longest path of dependent activities and dictates the shortest project duration. Activities outside of the critical path have positive slack and allow for some flexibility in scheduling the activities without changing the final deadline of the project. The inclusion of Earliest Start, Earliest Finish, Latest Start and Latest Finish values enhances the visibility and control of the critical activities in a schedule.
Gantt Chart Interpretation

Figure 2: Gantt Chart Highlighting the Project Critical Path
The Gantt chart is also a good visual representation of the project schedule over time. The horizontal axis shows the project days, whereas the vertical axis represents all the project activities. The initiations, period, and completion of an activity is depicted by each bar. The critical path activities are brought into focus using red colour, and the non-critical activities are indicated using green colour, and that is where there can be a visual distinction at first glance. The activities overlap, they are carried out concurrently, and sequenced among phases, which are evident in the chart. The main milestones are observed where several activities come to an end. This graphic software helps in tracking progress, managing time and can be used to communicate with the stakeholders. All in all, the Gantt chart does make good job of connecting the theory of planning with the actual implementation of the project, and it successfully incorporates the use of scheduling strategies.
[bookmark: _Toc220506680]Role of Communication in Project Management
Importance of Communication in Projects
Communication is a major centre of control and coordination in complicated projects. Effective communication assists in task coordination, project updates, and contributes to timely decision-making. Communication assists in enhancing group insight and minimising the level of uncertainty in undertaking a project. Well-developed communication practices also minimise operational risks by having mutual expectations and obligations. According to the research, communication has a direct impact on the project performance and the effectiveness of the coordination between the teams (Dietrichson et al., 2022). Formal communication facilitates cooperation among functions and enhances the general project governance.
Communication Challenges in the Current Project
The present project entails cross-functional teams of the warehouse, IT and transport teams. Every operation requires the availability of information on time to ensure that operations are not delayed. The delay of information among teams leads to the high likelihood of schedule gaps and resource wastage. The misunderstandings can lead to rework, cost overruns and even missed milestones. The challenges of cross-functional collaboration usually occur in cases where communication lines are not apparent or official (APAC Business Standard, 2024). Ineffective coordination can also raise a problem of uncertainty in terms of cost and schedule control (Judson and Paul, 2019).
Communication Improvement Strategies
An organised stakeholder communication plan facilitates transparency, responsibility and uniformity of information. Clear reporting lines assist in proper tracking of progress and the raising of problems. It should involve regular meetings that allow reviewing risks, schedules, and dependencies between functions. Dashboards promote real real-time status view of project status and major milestones. Documentation standards guarantee the consistency of information and minimise errors in the interpretation. Formal communication planning enhances coordination and alignment of the stakeholders (Brown et al., 2021). 


Impact on Project Performance
Better communication benefits better time, cost and quality outcomes control. The exchange of information in time saves time and makes it possible to forecast and be risk-averse. Effective communication enhances coordination and efficiency and ensures the delivery of the project.
[bookmark: _Toc220506681]Application of PERT Analysis and Risk Management Techniques
Identification of Project Risks
The logistics process improvement project is subject to a number of categories of risk that can impact successful delivery. Operational risks such as warehouse congestion, disruption in transport schedules and process breakdowns may cause a delay in order fulfilment. Technical risks concern upgrades to the system, issues with integrating data, and possible failures of warehouse management systems. Some of the risks associated with human resource issues include resistance of employees to change, skills deficit, and low staff availability at critical implementation time. The external risks are third-party logistics providers, supplier reliability problems, and potential law changes that could potentially disrupt the coordination and planned activities (Volkov, 2022). 
PERT Analysis Application
PERT analysis only considers the activities that lie on the critical path because delays in these activities have a direct impact on the duration of the project. For each of the critical activities, time estimates are provided (optimistic, most likely, and pessimistic) to capture uncertainty in the logistics operations. The optimistic estimates rely on efficient coordination and stable systems, while the pessimist estimates consider potential delays that may occur due to technical failures or lack of resources. The most likely estimate represents normal operating conditions. Expected activity duration is calculated using the PERT formula TE = (O + 4M + P) / 6, while variance is calculated using ((P − O) / 6) ². Activities with higher variance contain higher risks to schedule and need to be monitored more closely. Applying PERT is only on the critical activities to provide better idea of forecasting and better reliability of the schedule in the complex logistic environments (Majka, 2024).
Comparison of Project Duration
The project duration computed based on most-likely activity times is 112 days, as can be seen in the deterministic project schedule. With PERT expected times applied to the critical path activities, the total project duration is higher than the most-likely estimate of the project. This increases is the result of the impact of uncertainty in the form of optimism, most likely, and pessimistic time estimates for critical activities. The PERT-based duration permits a more realistic scheduling, as it does consider potential delays that have to do with operational, technical, and resource related risks. Comparing the two durations points out that basing completion time on the most likely times can possibly underestimate the completion time; however, PERT analysis aids more risk-wary and dependable project planning.
Risk Assessment Models
A structured risk register is created to record identified risks, risk causes, likelihood of risk, impact of risk and risk ownership. This tool supports continuous monitoring during the life of the project. Risks are further prioritised in a probability-impact matrix, making it feasible to concentrate on high probability and high impact risks. High-risk critical activities are identified with the use of PERT variances and wide optimistic-pessimistic time ranges. Qualitative assessment is useful for making effective judgements when there is a lack of extensive numerical information in early stages of a project (Alexander, 2025).
Risk Identification
Based on the PERT analysis, some critical path activities have high uncertainty and are, therefore, seen as high-risk activities. These activities have massive differences between optimistic and pessimistic time estimation, so they have higher variance value. Such variance means a higher probability of delays over the most-likely duration. Since these activities are on the critical path, any delay in these activities would effectively affect the overall completion time of the project. Identifying high-risk activities using the variance of PERT helps recognise schedule threats in advance and focus on them for monitoring and proactive risk management.
Risk Mitigation Strategies
Risk mitigation strategies specifically are created for activities with high risks on the critical path as determined by the PERT variance analysis. Additional skilled resources are assigned to key activities with a high level of uncertainty that can delay the activities as a result of technical or operational problems. Schedule buffers are incorporated to absorb potential overruns on high variance critical activities without an impact on the overall completion of a project. Where this is possible, the selected tasks are run in parallel to reduce dependency delays and provide improved schedule flexibility. Continuous monitoring of critical activities is done through frequent progress reviews and tracking of milestones in order to ensure that any deviations from the schedule are detected early. Lower impact risks are accepted but closely monitored and human resource risks are managed through staff involvement and targeted skills to support stable project implementation (Weiwei, 2018).
Impact on Business Performance
Risks that are not controlled may have a serious impact on the delivery reliability, cost, and reputation of the organisation. Risk management has a beneficial effect on the level of constant services, the cost, and the increase in operational resilience, which leads to sustainable business performance and customer trust (Stryker, 2024).
[bookmark: _Toc220506682]Costs of Individual Activities and Total Project Cost
Cost Estimation Approach
The total cost of the project was estimated through a bottom-up method, depending on individual activities. The larger percentage of the budget is made up of labour costs and was estimated as on the daily rates and working time. Estimates were made on warehouse staff and project coordination to be in the range of 250 per day, and IT specialists at 400 per day. As an example, an implementation task that would take four days costs the organisation 1,600 pounds of the IT labour. Technology and systems charges are system integration and software upgrades and are projected as a fixed cost of £6,000. The estimated cost of training and consultancy was 3,500 pounds, which would help train the staff and standardise the processes within the staff. To reflect the current cost management practice in terms of control and flexibility, a contingency allowance of ten per cent was included to reflect uncertainty and the unexpected costs (Chang, 2024).
Activity-Based Costing
Costs were allocated by individual project activities using the Activity-Based Costing. Both activities were allocated a cost of labour, technology, and training depending on the real use of resources. Indicatively, design activities used larger IT resources when compared to training activities, which used consultancy resources. The method enhances visibility of cost throughout a project lifecycle and facilitates proper comparison of planned and actual costs. Activity-Based Costing allows the managers to recognise high-cost activities and implement specific control measures in the necessary cases (Kenton, 2024).
Total Project Cost Calculation
The overall project cost was obtained by summing up all the activity costs. The cost of labour in all the activities was 28,000. The sum of money spent on technology and systems was a cost of £6,000, and training, as well as consultancy, came to a total cost of £3,500. There was hence a subtotal project cost of £37,500. A ten per cent contingency was added to give a total project cost of 41250. Cost aggregation facilitates a sizeable budget perspective and expenses activities of individuals on projects in accordance with project goals at large (KnowledgeHut, 2024).
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Table 1: Detailed Project Cost Calculations

Cost Control Considerations
This was developed as a baseline cost of £41,250 as a guide to continued cost control. Planned costs are compared to actual costs on a regular basis to detect variances at an early stage. The use of simple cost tracking methods can ensure corrective measures and minimise the chances of cost overruns when implementing the project (Fanny, 2019).
[bookmark: _Toc220506683]Application of Crash Costing Techniques
Need for Schedule Compression
The project necessitated schedule compression to attain the previous benefit of operation and responsiveness in services. The fact that the total project time has been shortened by seven days helps in accelerating the process improvements and enhancing competitiveness. A shorter schedule will lower the likelihood of exposure to uncertainty and indirect overheads as well. Crash costing was thus chosen as a reasonable management reaction to time strain and, at the same time, to control the total project spending (Staff, 2025).
Identification of Crashable Activities
Crashable activities were identified based on those from the critical path activity only, as the non-critical activities can shorten, but it would not decrease overall project duration. The selected activities were labour intensive implementation, testing activities that permitted additional resources to be applied without changing technical scope. These activities could be brought forward by overtime, extra staffing or parallel execution of tasks. Selection was based on the activities having the lowest incremental cost per day to satisfy schedule reduction in the most cost-effective way (Aayush Koirala, 2026). 
Crash Cost Calculations
Under normal conditions, several critical activities selected required several days for execution at a mean daily labour cost. Through an increase in labour input, durations of activities were reduced, leading to additional crash costs per day. Implementation and testing activities together were reduced by seven days altogether, resulting in incremental costs linked with overtime and temporary resources assignment. The total cost of the crash was acceptable when it was compared to the time savings on the time spent, which has demonstrated a favourable time-cost trade-off (Alavipour and Arditi, 2019).








For purpose of costing clarity, internal activity codes are used in the crash costing table, although the labels for the activities are not displayed in the revised network diagram.
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Table 2: Crash Costing Calculations and Schedule Reduction
Revised Project Duration and Cost
The crash costing analysis is focused on an important phase of the project implementation while the full improvement of the logistics programme takes a total duration of 112 days. The initial schedule of thirty-two days of the project was cut to twenty-five days. It cost the original project's typical cost of 41250; crash costs were applied, and the project cost was increased to 43600. The updated cost was also found to be reasonable in comparison with the time saved.
	Item
	Before Crashing
	After Crashing

	Project Duration (Days)
	32
	25

	Base Project Cost (£)
	41,250
	41,250

	Total Crash Cost (£)
	—
	1,700

	Final Project Cost (£)
	41,250
	42,950


Table 3: Project Duration and Cost Comparison
Evaluation of Trade-offs
Analysis of the time costs trade-off indicates that even a moderate rise in costs can provide substantial schedule cuts. Nevertheless, crashing also poses threats like employee fatigue and coordination stress, which should be addressed thoroughly to safeguard the quality and safety results (Mohamed et al., 2021).
[bookmark: _Toc220506684]Project Handover Issues
Handover Process
The project handover is the effective reporting of the project team to the operational teams. Control, systems, and processes ownership are handed over to ensure continuity in the daily operations. John suggests that proper documentation is needed to support good knowledge transfer and lessen the reliance on the project staff. Training programmes are also provided to the operational users so that they will be confident and competent to handle the new processes. Organised handover strategy promotes responsibility and sustainability of operations (Aion Law Partners, 2024). 
Key Handover Risks
Unless handled closely, several risks can impact on successful handover. The loss of knowledge may take place when a project's expertise is not documented or shared completely. Change resistance can also be experienced when operational employees are too late or feel that they were disregarded during the initial phases of the project. The failure to accept completely might be caused by the inability of users to realise new duties or the system operation. These risks might decrease project value and alter post-project performance.
Client Awareness and Controls
There are clear acceptance criteria that are used to verify that the deliverables are in the agreed requirements. The understanding of the clients is assisted by briefings, user guides, and demonstration sessions. The post-implementation reviews assist in the measurement of problems and benefits realisation. Short-term support helps to achieve quick resolution of problems and builds confidence among the users on the transition side, making the handover more effective and adopted in the long-term (Legaspi et al., 2022).
[bookmark: _Toc220506685]Conclusion
The project has shown how structured project management skills could be used successfully in an intricate operational setting. Such tools as network diagrams, critical path analysis, Gantt charts, risk management, cost estimation, and crash costing were used consistently to help in planning and control. Project objectives were largely reached, where improvements were explicit and schedule, and costs became more transparent, and risk visibility was also improved. Crash costing was effective in the project, reducing the project duration, whereas the cost impacts were properly considered and explained. The management of risk and communication planning were helpful in the coordination and minimising team uncertainty. By and large, this project brings out the importance of systematic project management methodologies in reducing complexities, aiding decision making processes and contributing to the performance outcome in the initiative of operational improvements.
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Cost Item Calculation Calculation Cost (8)
Basis

Warehouse & Coordination | £250 perday | 112 days x £250 28,000

Labour

IT Specialist Labour £400 perday | Included  within _ activity | Included
estimates

Technology & Systems Fixed cost Software upgrade + system | 6,000
integration

Training & Consultancy | Fixed cost Staff training and external | 3,500
consultancy

Subtotal Project Cost — 28,000 + 6,000 + 3,500 37,500

Contingency _ Allowance | Risk provision | 10% 37,500 3,750

(10%)

Total Project Cost — 37,500 + 3,750 41,250
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