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‘Development and Commissioning of a Regional Logistics Distribution Warehouse in UK’
[bookmark: _Toc220202053]Introduction and Background to Project
The project is a mid-sized regional logistics distribution warehouse with planned construction, commissioning of operational activities in the Midlands region in the United Kingdom which is a good region as it is near major motorways networks like M1 and M6. The facility will also serve a fast-growing supply chain of e-commerce and retail in the UK in response to growing demand of customers to receive quicker fulfilment of orders and prompt distribution of products over a shorter distance.
The suggested warehouse is estimated to cover 18,000 square metres and shall be the central distribution centre of the retailers in England and Wales. Its main operations will comprise bulk storage, automated processes of fulfilling orders, checking quality, packaging, and coordination of outbound transportation. Other aspects that are involved in the project include the modern elements of logistics which includes warehouses management systems (WMS), automated picking technology, and family loading bays, which are used to facilitate high volume freights.
The sponsor of the project is a private logistics developer who provides the project in accordance with the UK planning regulations, Health and Safety Executive (HSE) standards, and Building regulations 2010. The total process aim is to provide a complete functional warehouse facility in a stipulated time and financial constraint to be ready to hand-over to the operational group of the client upon completion.
[bookmark: _Toc220202054]Network diagram and Gantt chart Construction Listing Individual Activities and Critical Path
In order to be able to cope with the complexity of the warehouse development, formal techniques of project scheduling were used. A network diagram and Gantt chart were elaborated to recognise individual activities, logical dependencies as well as the critical path. These tools will help to carry out proper planning, monitoring and control of the project start to commissioning.
[bookmark: _Toc220202055]Description of Network Diagram
Site mobilisation and planning (A-B, A-C) such as clearance and regulatory approvals are the beginning of the project. This is followed by core construction which encompasses structural works and loading bay preparation (B-D, B-E, C-E) then culminates in with systems integration (F-G, F-H, G-I, H-I) and quality and safety audits (E-K, K-L, D-M, M-N).
	Act.
	Activity
	Dur (Wks.)
	ES
	EF
	LS
	LF
	Slack

	1
	A–B
	5
	0
	5
	0
	5
	0

	2
	A–C
	3
	0
	3
	2
	5
	2

	3
	B–D
	2
	5
	7
	9
	11
	4

	4
	B–E
	3
	5
	8
	5
	8
	0

	5
	C–E
	3
	3
	6
	5
	8
	2

	6
	D–F
	3
	7
	10
	11
	14
	4

	7
	E–F
	6
	8
	14
	8
	14
	0

	8
	F–G
	2
	14
	16
	14
	16
	0

	9
	F–H
	3
	14
	17
	15
	18
	1

	10
	G–I
	4
	16
	20
	16
	20
	0

	11
	H–I
	2
	17
	19
	18
	20
	1

	12
	I–J
	3
	20
	23
	20
	23
	0

	13
	E–K
	2
	8
	10
	18
	20
	12

	14
	K–L
	3
	10
	13
	20
	23
	10

	15
	L–J
	2
	13
	15
	21
	23
	8

	16
	D–M
	2
	7
	9
	13
	15
	6

	17
	M–N
	3
	9
	12
	15
	18
	6

	18
	N–I
	2
	12
	14
	18
	20
	6

	19
	J–O
	2
	23
	25
	23
	25
	0

	20
	O–P
	3
	25
	28
	25
	28
	0

	21
	P–Q
	2
	28
	30
	28
	30
	0

	22
	O–R
	2
	25
	27
	26
	28
	1

	23
	R–S
	3
	27
	30
	28
	31
	1

	24
	Q–T
	1
	30
	31
	30
	31
	0

	25
	S–T
	1
	30
	31
	30
	31
	0

	26
	T–U
	2
	31
	33
	31
	33
	0

	27
	U–V
	1
	33
	34
	33
	34
	0

	28
	V–W
	2
	34
	36
	34
	36
	0

	29
	W–Y
	1
	36
	37
	36
	37
	0

	30
	Y–Z
	2
	37
	39
	37
	39
	0



[bookmark: _Toc220202080]Table 1. PERT/CPM Analysis for a Logistics Warehouse Development Project (30 Activities)
Table 1 presents the PERT/CPM analysis for a logistics warehouse development project comprising 30 activities. The table summarises each activity’s duration, early start (ES), early finish (EF), late start (LS), late finish (LF), and total slack, providing a complete overview of the project schedule and sequencing. Following system integration, the project enters commissioning (I–J, J–O). Final stages involve stakeholder approvals (O–P, P–Q) and administrative closure (Q–T through Y–Z). 
[image: ]
[bookmark: _Toc220202081]Figure 1a. CPM Network Diagram with Activity-on-Arrow (AoA) notation
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[bookmark: _Toc220202082]Figure 1b.  Network diagram
[bookmark: _Toc220202056]Critical Path
The Critical Path, which determines the 39-week duration, follows: A → B → E → F → G → I → J → O → P → Q → T → U → V → W → Y → Z. As illustrated in Figure 1, activities O–R and R–S are parallel non-critical tasks. With a calculated slack of 1 week, these activities provide managerial flexibility for staff readiness without delaying the final handover.
[bookmark: _Toc220202057]Gantt Chart
In the Gantt chart given below, the construction and commissioning of a regional logistics warehouse is presented in a schedule form (see table 2). It depicts all the project activities, their timeframes, starting date and deadline, and critical or non-critical tasks. This critical path will give a project duration of 39 weeks as A-B - B-E - E-F - F-G - G-I - I-J - J-O - O-P - P-Q - Q-T - T-U - U-V - V-W - W-Y - Y-Z. Events that are non-critical have slack time, which implies that they can be postponed without any impact on the end completion date. Parallel activities (including O-R and R-S) are introduced to provide some flexibilities as major construction, systems integration and end of project approvals advance to project handover.
	Act.
	Activity
	Dur (Wks.)
	Start Date
	Finish Date
	Status

	1
	A–B
	5
	02-Feb-26
	09-Mar-26
	Critical

	2
	A–C
	3
	02-Feb-26
	23-Feb-26
	Non-Critical

	3
	B–D
	2
	09-Mar-26
	23-Mar-26
	Non-Critical

	4
	B–E
	3
	09-Mar-26
	30-Mar-26
	Critical

	5
	C–E
	3
	23-Feb-26
	16-Mar-26
	Non-Critical

	6
	D–F
	3
	23-Mar-26
	13-Apr-26
	Non-Critical

	7
	E–F
	6
	30-Mar-26
	11-May-26
	Critical

	8
	F–G
	2
	11-May-26
	25-May-26
	Critical

	9
	F–H
	3
	11-May-26
	01-Jun-26
	Non-Critical

	10
	G–I
	4
	25-May-26
	22-Jun-26
	Critical

	11
	H–I
	2
	01-Jun-26
	15-Jun-26
	Non-Critical

	12
	I–J
	3
	22-Jun-26
	13-Jul-26
	Critical

	13
	E–K
	2
	30-Mar-26
	13-Apr-26
	Non-Critical

	14
	K–L
	3
	13-Apr-26
	04-May-26
	Non-Critical

	15
	L–J
	2
	04-May-26
	18-May-26
	Non-Critical

	16
	D–M
	2
	23-Mar-26
	06-Apr-26
	Non-Critical

	17
	M–N
	3
	06-Apr-26
	27-Apr-26
	Non-Critical

	18
	N–I
	2
	27-Apr-26
	11-May-26
	Non-Critical

	19
	J–O
	2
	13-Jul-26
	27-Jul-26
	Critical

	20
	O–P
	3
	27-Jul-26
	17-Aug-26
	Critical

	21
	P–Q
	2
	17-Aug-26
	31-Aug-26
	Critical

	22
	O–R
	2
	27-Jul-26
	10-Aug-26
	Non-Critical

	23
	R–S
	3
	10-Aug-26
	31-Aug-26
	Non-Critical

	24
	Q–T
	1
	31-Aug-26
	07-Sep-26
	Critical

	25
	S–T
	1
	31-Aug-26
	07-Sep-26
	Non-Critical

	26
	T–U
	2
	07-Sep-26
	21-Sep-26
	Critical

	27
	U–V
	1
	21-Sep-26
	28-Sep-26
	Critical

	28
	V–W
	2
	28-Sep-26
	12-Oct-26
	Critical

	29
	W–Y
	1
	12-Oct-26
	19-Oct-26
	Critical

	30
	Y–Z
	2
	19-Oct-26
	02-Nov-26
	Critical



[image: output (2)]
[bookmark: _Toc220202083]Table 2. Gantt Chart
[bookmark: _Toc220202058]Communication Role in Project Management
In the implementation and commissioning of the Regional Logistics Distribution Warehouse, communication forms an integral part which is the nervous system of the project. Considering that the given venture requires a complex combination of construction crews, IT systems integrators, regulation agencies, and e-commerce stakeholder, any malfunction of the information flow may result in disastrous delays or structural preferences.
[bookmark: _Toc220202059]Strategic Value of Communication
Good communication makes sure that the project goals are consistent throughout the levels of organisation. Communication plays the primary role in the management of interdependences of tasks in a 39-week project where 30 different activities have been well-defined. An example is when structural works (Activity B-E) is to be transformed into systems integration (Activity F-G), it would need to be coordinated carefully. The communication between the construction team about the loading bay flooring being uncured may make the IT team arrive and instal automated sorting sensors, and the result is a waste of labour costs and equipment loss.
[bookmark: _Toc220202060]Enhancing the Current Performance
A centralised Project Management Information System (PMIS) would help a lot in the current project structure. Through the status of the critical path (A -B -E -F -G -I - J...), all the stakeholders will be able to see the status in real time with the help of real-time dashboards. As it is, the non-critical tasks, including Activity D-M (site safety audits), have a slack of 6 weeks. Lack of better communication may result in what is known as Student Syndrome (Aljaz and Aljaž, 2023); these tasks are placed on the teams until the last possible minute, which may turn a non-bottleneck task into a bottleneck provided something wrong happens.
[bookmark: _Toc220202061]Impact on Performance
There is a direct relationship between performance and the aspect of improved communication (Nyandongo and Davids, 2020); this is as follows:
· Cutting down on Rework: The errors in the warehouse design are minimised with the aid of shared specifications through digital blueprints.
· Stakeholder Buy-in: There should be regular updates of the clients of the retail supply chain to the effect that the ultimate commissioning (Activity Y-Z) is tailored to suit the clients peculiarities of operation.
· Conflict Resolution: Resources clashes can be solved through the identification of the conflict early (e.g. shared heavy machinery between B-D and B-E) and is feasible through proactive rescheduling instead of in-reaction to the crisis.
[bookmark: _Toc220202062]Use of PERT Analysis and Risk Management Methods
Project management, in itself, is an uncertain study (Cleden, 2017). In the case of the warehouse project, we use PERT (Programme Evaluation and Review Technique) and structured risk management models in order to protect the 39-week schedule.
[bookmark: _Toc220202063]Risk Assessment
Various risks of high impact occur in a project of this scale:
· Supply Chain Disruptions (Activity B-D/B-E): Any stalling of the critical path could be caused by delays in steel or specialised automation hardware.
· Regulatory Hurdles (Activity A-B): A negligence in the acquisition of local planning permits would ensure that the whole project was delayed at the beginning.
· Integration Failure (Activity G-I): The software which manages the fulfilment of the orders may not work in tandem with the physical hardware.
[bookmark: _Toc220202064]Risk Management Models
In order to deal with these, we use the Probability-Impact Matrix (see table 3). In this model, risks are divided into groups according to their probability of occurrence and extent of impact on the project completion date (Al-Zuheri et al, 2019). 
	Risk Category
	Mitigation Strategy
	Technique Applied

	Technical
	Rigorous testing during Activity F–G
	Failure Mode and Effects Analysis (FMEA)

	Environmental
	Buffer periods in construction phases
	PERT Three-Point Estimating

	Operational
	Cross-training staff in Activity O–R
	Contingency Planning


[bookmark: _Toc220202084]Table 3. Probability-Impact Matrix
[bookmark: _Toc220202065]PERT Statistical Analysis
PERT analysis will help the management deal with uncertainty in project scheduling through incorporation of optimistic (O), most likely (M), and pessimistic (P) time estimates of each activity (Itani, 2023). The probable time required in an activity is calculated by using the formula. This weighted average focuses more on the probably used duration and still takes into consideration variability possible. In this project, the PERT formula is considered to the identified activities in the network diagram where the critical path is applied because these have a direct impact on the overall time of the project completion.



	Activity (Critical Path)
	O (Optimistic)
	M (Most Likely)
	P (Pessimistic)
	Tₑ (Expected Time)
	Variance (σ²)

	A–B (Mobilisation)
	4
	5
	12
	6.00
	1.77

	B–E (Structural Works)
	2
	3
	10
	4.00
	1.77

	E–F (Construction)
	5
	6
	13
	7.00
	1.77

	G–I (Fulfilment Systems)
	3
	4
	11
	5.00
	1.77

	Subsequent Critical Tasks
	Var
	Var
	Var
	22.00
	0.97

	Project Total
	—
	—
	—
	44.00
	8.05


[bookmark: _Toc220202085]Table 4. PERT Expected Time and Variance for Critical Path Activities
The PERT expected time is 44 weeks as opposed to 39 weeks (from the original Gantt chart). This explains that when it comes to building constructions, negative delays tend to prevail over positive early finishes. Mathematically, it has a 4 per cent chance of reaching the 39 weeks without falling.
[bookmark: _Toc220202066]Costs of Individual Activities and Cost of the Project
The economic sustainability of the warehouse will be determined by proper estimating of expenses in construction, technology, and administration (see table 5).
	Activity
	Description
	Weekly Cost (£)
	Duration (Wks.)
	Total Cost (£)

	A–B
	Site Mobilisation
	15,000
	5
	75,000

	B–E
	Structural Works
	60,000
	3
	180,000

	E–F
	Core Construction
	85,000
	6
	510,000

	F–G
	Systems Integration
	40,000
	2
	80,000

	G–I
	Order Fulfilment Setup
	50,000
	4
	200,000

	I–J
	Commissioning
	30,000
	3
	90,000

	J–O
	Operational Readiness
	25,000
	2
	50,000

	O–P
	Stakeholder Approval
	10,000
	3
	30,000

	Other
	Non-Critical Tasks
	Variable
	—
	385,000

	Total
	Grand Total
	
	
	£1,600,000


[bookmark: _Toc220202086]Table 5. Complete Cost of Activities & Project 
[bookmark: _Toc220202067]Use of Crash Costing Techniques
The management should make an intervention in the critical path to decrease the project by 1 week (7 days). Crashing entails the intentional trade off with elevated variable costs (overtime or extra equipment supporting high shipping costs) to reduce the time taken in activities (see table 6). Critical Path activities only can be crashed because minimising non-critical activities will not compromise the project cost as it will not expedite the final date (Kresis et al., 2019). The table below determines the compression activities to be compressed and the financial implication:
	Activity
	Status
	Normal Duration
	Crashed Duration
	Time Saved
	Normal Cost (£)
	Crash Cost per Day (£)
	Total Crash Cost (£)

	E–F
	Critical
	6 Weeks
	5.2 Weeks
	4 Days
	510,000
	15,000
	60,000

	G–I
	Critical
	4 Weeks
	3.4 Weeks
	3 Days
	200,000
	10,000
	30,000

	Totals
	—
	10 Weeks
	8.6 Weeks
	7 Days
	710,000
	—
	90,000


[bookmark: _Toc220202087]Table 6. PERT Expected Time and Variance for Critical Path Activities
[bookmark: _Toc220202068]Selection Rationale
· Activity E-F (Core Construction): The reason, and conceptualization behind the selection of the task was the fact that this activity is the longest duration task on the critical path. Massive construction will support resource smoothing, in which additional work time (night and weekends) can be recruited efficiently to earn 4 days of gain.
· Activity G-I (Order Fulfilment Setup): It was chosen as a tech-intensive stage since this process supports parallel processing. The software calibration and hardware testing would be done in parallel with the internal team and would thus save 3 days by outsourcing the services of an external specialist firm.
[bookmark: _Toc220202069]Final Project Financial Implication
After using the methods of crash costing, the overall project budget will have to be realigned according to the accelerated schedule:
· Original Project Cost: £1,600,000
· Total Crash Premium: £90,000
· New overall cost of project: £1,690,000.
· New Project Duration: 38 Weeks
Although the price has risen by 5.6 the early launch will leave the warehouse earning revenue a week sooner a week and now, due to the scale of e-commerce operations, would generally offset the premium imposed by the crushing by earning better first-month logistics throughput.
[bookmark: _Toc220202070]The Reflection of Project Handover Issues
The most delicate stage is the handover whereby a construction site is converted to a live operation.
· Documentation and Training: The client should be sensitised on the Operating Manuals of the automated systems. One such problem is the KG. We are able to address this by introducing the Activity R-S (Staff Training) in the last few weeks.
· Snagging and Latent Defects: The Snag List will be developed during Activity Y-Z. The client must know that he/she can solve minor cosmetic problems after hand over even though the system is functional.
· Regulatory Compliance: Final handover will be done upon having the Certificate of Occupancy. The client should be advised on the weights and fire suppression requirements to be included in the building infrastructure.
[bookmark: _Toc220202071]Conclusion
The project of Regional Logistics Warehouse shows that time, cost, and risk need to be balanced. Although the network diagram gives the 39-week roadmap, the PERT analysis reveals that the more sensible window is the 44-week one. With the implementation of crash costing, the project may be expedited at a £90,000 premium. The end result is success based on a well-developed communication plan and a smooth transition to have the client operational as soon as possible.
[bookmark: _Toc220202072]Recommendations
A number of recommendations are suggested to complete successfully the Regional Logistics Distribution Warehouse basing on the theory of project management. To begin with, it is recommended to adopt a centralised Project Management Information System (PMIS) which will enable real-time contact between construction, systems integration and operational teams which is in line with the focus of the project management on the effective management of communications stated in PMBOK (Mahmood et al., 2024). This saves on mistakes, duplication, and enhances stakeholder purchase. Secondly, risk management procedures are to be used throughout the project life cycle. 
The adoption of tools like Probability-Impact Matrix and Failure Mode and Effects Analysis (FMEA) will help in the detection of technical, operational and regulatory risks, prioritisation (A. Kassem et al., 2020), and prevention on the basis of proactive risk identification which is in line with the principles of PRINCE2 risk identification (Lewandowska-Ciszek, 2019). Third, the critical path tasks need to be closely monitored, crash costing can be selectively used over high impacts activities to ensure timely achievement of timely delivery of all activities without affecting quality. Lastly, it is necessary to plan handover in structure involving training, documentation, snag lists, and cheques on regulatory compliance, which is consistent with the framework of best practises. These suggestions are all efficiency enhancing, uncertainty reducing and satisfaction increasing on the side of clients when outsourcing a complex logistics facility.
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PERT / CPM Network Diagram with Critical Path Highlighted
(Critical Path = Solid Lines)
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Upside-Down Alternative Gantt Chart (Ordered by Finish Date)
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