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Certificate in Production Planning and Control (United Kingdom)

Production Planning Fundamentals

Production Planning is the systematic process of determining what to produce, in what quantities, and when
to produce it, so that a firm can meet customer demand while minimising cost and maximising efficiency. It
sits at the heart of the supply chain and links together strategic decisions such as market forecasting with
operational activities on the shop‑floor. In the context of a Certificate in Production Planning and Control,
learners must become fluent in the specialised vocabulary that underpins every decision they will make. The
following explanation presents the essential terms, their definitions, practical examples, typical applications,
and common challenges that students may encounter in real‑world settings.

Master Production Schedule (MPS) – The MPS is a detailed plan that specifies the quantities of each finished
product that must be completed in each time period, usually weeks or months. It translates higher‑level
demand forecasts into a concrete production timetable. Example: A furniture manufacturer forecasts a
demand for 500 dining tables in the next quarter. The MPS will break this demand down into weekly targets
– for instance, 150 tables in week 1, 120 in week 2, and so on – taking into account existing inventory and
planned maintenance outages. Practical application: The MPS is the primary input to material requirements
planning (MRP) systems, which calculate the raw material and component needs. Challenges: Maintaining
the MPS when demand is volatile can lead to frequent revisions, causing “schedule instability” that disrupts
suppliers and shop‑floor workers.

Bill of Materials (BOM) – A BOM is a hierarchical list of all the raw materials, sub‑assemblies, intermediate
parts, and quantities required to manufacture a finished product. It may be single‑level (flat) or multi‑level
(indented). Example: For a motorbike, the top‑level BOM lists the frame, engine, wheels, and electronics. The
engine entry itself contains a sub‑BOM that details pistons, crankshaft, valves, etc. Practical application: The
BOM feeds directly into MRP calculations, enabling the system to explode demand from the MPS down to
component level. Challenges: Keeping the BOM accurate when product designs change (engineering
revisions) is a major source of data integrity problems.

Routing – Routing defines the sequence of operations, work‑centres, and resources required to transform
raw materials into a finished product. It includes operation codes, machine identifiers, labor skill levels,
processing times, and setup times. Example: A metal‑stamping part may require three operations: (1)
Cutting, (2) forming, and (3) deburring, each performed on a different machine. Practical application:
Routing information is used to calculate labour and machine capacity requirements, and to estimate
production lead times. Challenges: Inflexible routing can hinder the adoption of new technologies, while
overly detailed routing may overwhelm the planning system with unnecessary complexity.

Lead time – Lead time is the total elapsed time from the moment a production order is released until the
finished product is ready for shipment. It includes order processing, material procurement, set‑up,
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processing, inspection, and delivery. Example: If a customer order for 200 units is received on Monday,
materials are ordered on Tuesday, machining starts on Thursday, and final inspection is completed on
Friday, the lead time is five days. Practical application: Accurate lead‑time estimation is critical for setting
realistic delivery promises and for determining safety‑stock levels. Challenges: Variability in any sub‑process
(e.G., Supplier delays) can cause lead‑time overruns, leading to stockouts or expediting costs.

Capacity Planning – Capacity planning involves determining the ability of production resources (machines,
labour, facilities) to meet forecasted demand. It answers the question “Do we have enough capacity, and if
not, how do we adjust?”
Example: A bottling plant forecasts a 20 % increase in demand for a new beverage. Capacity analysis shows
that the existing bottling line can only handle a 10 % increase, prompting the manager to schedule overtime
and consider a second shift. Practical application: Capacity planning informs decisions on investment in new
equipment, workforce hiring, and shift patterns. Challenges: Capacity is often constrained by fixed assets;
over‑investment can lead to under‑utilisation, while under‑investment creates chronic bottlenecks.

Demand Forecasting – Demand forecasting is the process of estimating future customer demand based on
historical sales data, market trends, seasonality, and promotional plans. Methods range from simple moving
averages to sophisticated statistical models such as ARIMA or exponential smoothing. Example: A retailer
uses three‑month moving averages to predict the demand for winter coats, adjusting the forecast upward
after a major promotional campaign is announced. Practical application: Forecasts feed directly into the
MPS, influencing production volumes, inventory targets, and procurement plans. Challenges: Forecast errors
can be high for new product launches or during periods of market disruption, leading to either excess
inventory or stockouts.

Inventory Management – Inventory management encompasses the policies and processes for ordering,
storing, and controlling raw materials, work‑in‑process (WIP), and finished goods. Key performance
indicators include inventory turnover, days of inventory on hand, and fill‑rate. Example: A car‑parts supplier
maintains a safety stock of 5 % of average monthly demand for critical bearings to protect against supplier
lead‑time variability. Practical application: Effective inventory management reduces holding costs while
ensuring product availability. Challenges: Balancing the trade‑off between high service levels and low
inventory costs is a perpetual tension.

Safety Stock – Safety stock is a buffer inventory held to protect against uncertainties in demand and supply.
It is calculated based on forecast error, lead‑time variability, and desired service level. Example: A
manufacturer of electronic components calculates safety stock using the formula: Safety stock = Z × σ × √L,
where Z is the z‑score for a 95 % service level, σ is the standard deviation of demand, and L is the lead‑time
in weeks. Practical application: Safety stock is especially important for items with long supplier lead times or
high demand volatility. Challenges: Excessive safety stock ties up capital, while insufficient safety stock
increases the risk of stockouts.

Reorder Point (ROP) – The reorder point is the inventory level at which a new order should be placed to
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replenish stock before it falls below the safety‑stock threshold. It is typically calculated as: ROP = (average
demand × lead time) + safety stock. Example: If a company consumes 100 units of a component per week,
the supplier lead time is two weeks, and safety stock is 200 units, the ROP is (100 × 2) + 200 = 400 units.
Practical application: The ROP triggers automatic purchase orders in ERP systems, ensuring continuous
replenishment. Challenges: Inaccurate demand or lead‑time estimates can cause the ROP to be set too high
or too low, leading to overstock or stockouts.

Economic Order Quantity (EOQ) – EOQ is a formula that determines the optimal order quantity that
minimises the total cost of ordering and holding inventory. The classic EOQ formula is: EOQ = √(2 × D × S /
H), where D is annual demand, S is the ordering cost per order, and H is the holding cost per unit per year.
Example: A paper mill with an annual demand of 50,000 sheets, an ordering cost of £150 per order, and a
holding cost of £0.25 Per sheet calculates EOQ = √(2 × 50,000 × 150 / 0.25) ≈ 5,477 Sheets per order.
Practical application: EOQ helps set order quantities for items with relatively stable demand and constant
ordering/holding costs. Challenges: The assumptions of constant demand, fixed costs, and instantaneous
replenishment rarely hold in dynamic environments, limiting EOQ’s practical relevance.

Just‑In‑Time (JIT) – JIT is a production strategy that seeks to minimise inventory by receiving goods only as
they are needed in the production process, thereby reducing waste and improving flow. Example: An
automotive assembly line receives engine blocks from suppliers exactly on the day they are required for
installation, eliminating the need for on‑site storage. Practical application: JIT enables lean manufacturing,
shortens lead times, and reduces carrying costs. Challenges: JIT is highly vulnerable to supply‑chain
disruptions; any delay from a supplier can halt production.

Lean Manufacturing – Lean manufacturing is a philosophy that focuses on creating value for the customer
while eliminating all forms of waste (overproduction, waiting, transport, excess inventory, motion, defects,
and under‑utilised talent). Example: A textile factory implements 5S (Sort, Set in order, Shine, Standardise,
Sustain) to organise workstations, thereby reducing motion waste and improving productivity. Practical
application: Lean tools such as value‑stream mapping, Kaizen, and pull systems are used to continuously
improve processes. Challenges: Cultural resistance, lack of leadership commitment, and inadequate training
can impede lean adoption.

Bottleneck – A bottleneck is a stage in the production process where the capacity is less than the demand
placed upon it, causing a slowdown that limits overall throughput. Example: In a bakery, the oven can only
bake 500 loaves per hour, while the mixing and shaping stages can each produce 800 loaves per hour,
making the oven the bottleneck. Practical application: Identifying bottlenecks allows managers to apply
techniques such as drum‑buffer‑rope, increase capacity, or re‑balance workloads. Challenges: Bottlenecks
can shift over time as demand patterns change or as capacity improvements are made elsewhere.

Work‑in‑Process (WIP) – WIP inventory consists of items that have entered the production system but are
not yet completed. Managing WIP levels is crucial for maintaining flow and preventing over‑accumulation at
any stage. Example: A printed‑circuit‑board (PCB) assembly line holds 200 partially assembled boards in the

Read online: https://certificates.gsbf.co.uk/guides/5296857/
production-planning-fundamentals

Greenwich School of Business and Finance · 26 Jun 2026



G U I D E

soldering station, representing WIP inventory. Practical application: Controlling WIP through techniques
such as kanban limits helps to smooth production flow and reduce lead times. Challenges: Excessive WIP
increases handling costs and ties up space, while insufficient WIP can cause idle time and under‑utilisation
of resources.

Throughput – Throughput is the rate at which a system generates finished goods. In a manufacturing
context, it is often measured in units per hour or per shift. Example: A bottling plant produces 10,000
bottles per hour, representing its throughput capacity. Practical application: Throughput analysis is used in
the Theory of Constraints (TOC) to identify the limiting factor and improve overall system performance.
Challenges: Throughput is constrained by bottlenecks, equipment reliability, and variability in input quality.

Takt Time – Takt time is the pace at which a product must be produced to meet customer demand. It is
calculated as the available production time divided by the required quantity. Example: If a factory operates
480 minutes per day and must produce 240 units, the takt time is 2 minutes per unit. Practical application:
Takt time is used to design line balancing and to allocate tasks to workstations. Challenges: Fluctuating
demand or unexpected downtime can render the original takt time inaccurate, requiring frequent
adjustments.

Cycle Time – Cycle time is the total time required to complete one unit of production from start to finish,
including processing, setup, and transfer times. Example: A machining operation that takes 3 minutes per
part, with a 1‑minute setup, has a cycle time of 4 minutes per part. Practical application: Reducing cycle time
is a common objective in lean initiatives, often achieved through equipment upgrades or process redesign.
Challenges: Shortening cycle time without increasing defects or compromising quality can be difficult.

Batch Size – Batch size is the quantity of units processed together in a single production run. Larger batches
can improve machine utilisation but increase inventory and lead times. Example: A paint manufacturer
produces pigment in batches of 5 000 kg to achieve economies of scale, even though demand is only
1 000 kg per week. Practical application: Determining optimal batch size involves trade‑offs between setup
costs, holding costs, and demand variability. Challenges: Large batch sizes may create excess WIP and
reduce responsiveness to market changes.

Lot Sizing – Lot sizing refers to the decision rules used to determine the size of production or purchase
orders. Common lot‑size techniques include EOQ, least‑cost, period‑order quantity, and Wagner‑Whitin.
Example: Using the Wagner‑Whitin algorithm, a company calculates the exact order quantities for each
period that minimise total cost while satisfying demand. Practical application: Accurate lot sizing reduces
total cost by balancing ordering and holding expenses. Challenges: Complex lot‑size calculations can be
computationally intensive for large product families, requiring software support.

Push vs Pull – A push system schedules production based on forecasted demand, pushing materials
through the system regardless of actual consumption. A pull system, in contrast, produces only in response
to actual demand signals (e.G., Kanban cards). Example: In a push environment, a clothing manufacturer
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builds inventory based on seasonal forecasts; in a pull environment, a fast‑food restaurant prepares meals
only after a customer order is placed. Practical application: Hybrid systems often combine push for
long‑term planning and pull for short‑term execution. Challenges: Transitioning from push to pull can
require significant redesign of processes and information flows.

Enterprise Resource Planning (ERP) – ERP is an integrated software platform that consolidates core business
functions such as finance, procurement, production planning, inventory control, and sales. Example: An ERP
system like SAP ECC links the MPS module with the material procurement module, automatically generating
purchase requisitions when the ROP is reached. Practical application: ERP provides real‑time data visibility,
enabling more accurate planning and faster decision‑making. Challenges: Implementation costs, data
migration issues, and user resistance can impede successful ERP adoption.

Material Requirements Planning (MRP) – MRP is a computer‑based method for calculating the materials and
components needed to manufacture a product. It uses the MPS, BOM, and inventory data to generate
planned orders. Example: An aerospace parts supplier runs MRP weekly; the system recommends the
purchase of 2 000 aluminium billets to meet the upcoming production schedule. Practical application: MRP
helps reduce stockouts and excess inventory by aligning procurement with production needs. Challenges:
MRP is highly sensitive to data accuracy; errors in the BOM or inventory records can cascade into incorrect
order quantities.

Manufacturing Resource Planning (MRP II) – MRP II extends MRP by incorporating additional resources such
as labour, machine capacity, and financial planning into the decision‑making process. Example: A plastics
company uses MRP II to simulate the impact of a new product launch on capacity utilisation, labour costs,
and cash flow. Practical application: MRP II provides a more holistic view of the production system,
facilitating strategic capacity planning. Challenges: The increased complexity of MRP II models can require
specialised expertise and robust data governance.

Demand Management – Demand management involves shaping or influencing customer demand through
pricing, promotions, product design, and service levels to better align with supply capabilities. Example: A
seasonal fruit distributor offers early‑bird discounts to shift demand from peak periods to off‑peak periods,
smoothing production loads. Practical application: Effective demand management reduces the need for
costly overtime or emergency procurement. Challenges: Predicting the impact of demand‑shaping
initiatives on actual sales can be difficult, and poorly designed promotions may backfire.

Forecast Accuracy – Forecast accuracy measures the closeness of a forecast to actual demand, often
expressed as a percentage or using error metrics such as MAD (Mean Absolute Deviation) or MAPE (Mean
Absolute Percentage Error). Example: A retailer achieves a MAPE of 8 % for its weekly sales forecast,
indicating high accuracy. Practical application: High forecast accuracy improves MPS reliability, reduces
safety‑stock requirements, and enhances service levels. Challenges: Accuracy tends to deteriorate for
longer‑term forecasts and for new product introductions where historical data is lacking.
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Demand Variability – Demand variability describes the fluctuations in customer demand over time, captured
by the standard deviation or coefficient of variation of demand data. Example: A specialty chemicals
producer experiences high demand variability (CV = 0.45) Due to irregular orders from research laboratories.
Practical application: High variability necessitates larger safety stocks or more flexible production systems.
Challenges: Managing high variability without inflating inventory costs requires responsive supply‑chain
practices.

Service Level – Service level is the probability that demand will be met from stock on hand without
backordering. It is often expressed as a percentage (e.G., 95 % Service level). Example: A retailer sets a 98 %
service level for its core SKU, meaning it aims to fulfil 98 % of orders immediately from inventory. Practical
application: Service level targets drive safety‑stock calculations and influence order‑point policies.
Challenges: Higher service levels increase inventory holdings, impacting cash flow and storage capacity.

Order Fulfilment – Order fulfilment encompasses all activities from receiving a customer order to delivering
the product, including picking, packing, shipping, and invoicing. Example: An e‑commerce business uses a
warehouse management system to optimise pick routes, reducing order fulfilment time from 48 to 24 hours.
Practical application: Efficient order fulfilment improves customer satisfaction and reduces logistics costs.
Challenges: Coordination between production planning and warehouse operations is essential;
misalignment can cause delays or excess WIP.

Production Scheduling – Production scheduling determines the start and finish times for each operation,
assigning resources to meet the MPS while respecting constraints such as capacity, setup times, and
precedence relationships. Example: A job‑shop schedules a CNC‑turning operation at 08:00, Followed by a
grinding operation at 10:30, Ensuring that the part is completed by the due date. Practical application: Gantt
charts or advanced planning and scheduling (APS) tools are used to visualise and optimise schedules.
Challenges: Frequent changes in demand or machine breakdowns can cause schedule instability, leading to
overtime or missed deliveries.

Finite Scheduling – Finite scheduling takes into account actual capacity limits, ensuring that the schedule
does not exceed available resources at any point in time. Example: An apparel manufacturer uses finite
scheduling to avoid assigning more sewing operations to a line than the number of available sewing
machines permits. Practical application: Finite scheduling produces realistic production plans that can be
executed without overloading resources. Challenges: Complex capacity constraints and multiple product
families can make finite scheduling computationally intensive.

Infinite Scheduling – Infinite scheduling assumes unlimited capacity, generating an idealised schedule that is
later adjusted for real constraints. It is often used as a preliminary step before detailed capacity analysis.
Example: A planner creates an infinite schedule that simply orders jobs by due date, then later adds capacity
checks to resolve conflicts. Practical application: Infinite scheduling provides a quick, high‑level view of
order sequencing. Challenges: The resulting schedule may be unrealistic, requiring substantial re‑work
during the finite‑scheduling phase.
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Setup Time – Setup time is the period required to prepare a machine or work‑centre for a new production
run, including activities such as tool changes, cleaning, and calibration. Example: Changing a die on a
stamping press takes 30 minutes, representing the setup time for the next batch. Practical application:
Reducing setup time is a core objective of SMED (Single‑Minute Exchange of Die) initiatives, enabling
smaller batch sizes and more flexible production. Challenges: Setup time reduction often requires capital
investment in equipment and extensive operator training.

Work‑Center – A work‑center is a specific location within a plant where a set of similar operations is
performed, typically equipped with the necessary machines, tools, and personnel. Example: The “Assembly
A” work‑center houses a series of workstations where sub‑assemblies are joined together. Practical
application: Work‑center capacity is a key input for capacity planning and scheduling. Challenges: Balancing
load across multiple work‑centers while minimising idle time can be complex, especially in multi‑product
environments.

Manufacturing Execution System (MES) – An MES is a software platform that monitors and controls
shop‑floor activities in real time, bridging the gap between ERP/MRP systems and the physical production
environment. Example: An MES tracks the real‑time status of each CNC machine, providing operators with
alerts when a tool wear threshold is reached. Practical application: MES data improves the accuracy of
production reporting, quality control, and traceability. Challenges: Integration with legacy equipment and
ensuring data consistency across systems are common obstacles.

Quality Management – Quality management involves establishing processes and standards to ensure that
products meet specifications and customer expectations, encompassing inspection, testing, and corrective
actions. Example: A pharmaceutical manufacturer implements a statistical process control (SPC) chart to
monitor batch potency and trigger investigations when limits are exceeded. Practical application: Quality
management systems (QMS) are often linked to production planning to prevent rework and scrap.
Challenges: Balancing rigorous quality controls with the need for speed in lean environments requires
careful process design.

Scrap – Scrap is material that is discarded or recycled because it does not meet quality standards. It
represents a loss of raw material and additional disposal costs. Example: During a metal‑forming operation,
2 % of the produced blanks are rejected due to surface cracks and become scrap. Practical application:
Monitoring scrap rates helps identify process inefficiencies and opportunities for improvement. Challenges:
High scrap rates can erode profit margins and may indicate deeper issues such as poor equipment
maintenance or inadequate operator training.

Rework – Rework is the process of correcting defective items to bring them back into conformance with
specifications, often at additional cost and time. Example: A printed circuit board that fails an electrical test
is sent to a rework station where faulty components are replaced. Practical application: Tracking rework
costs helps assess the impact of quality issues on overall production cost. Challenges: Excessive rework can
disrupt the production schedule and increase lead times.
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Throughput Accounting – Throughput accounting is a management accounting approach that focuses on
the contribution of each product to overall profitability, emphasizing the impact of constraints on cash flow.
Example: A manufacturer calculates throughput as sales revenue minus variable costs, using this metric to
prioritise high‑throughput products when capacity is limited. Practical application: Throughput accounting
supports decisions on where to allocate scarce resources for maximum profit. Challenges: It requires
accurate identification of truly variable costs and may be at odds with traditional cost‑allocation methods.

Constraint Management – Constraint management, derived from the Theory of Constraints (TOC), involves
identifying the system’s limiting factor and systematically improving its performance. The five focusing steps
are: (1) Identify the constraint, (2) Exploit the constraint, (3) Subordinate everything else to the constraint, (4)
Elevate the constraint, and (5) Repeat the process. Example: In a garment factory, the sewing department is
the constraint; the manager schedules all other activities to feed the sewing line continuously, then invests
in additional sewing stations to elevate the constraint. Practical application: Constraint management directs
improvement efforts where they will have the greatest impact on overall throughput. Challenges:
Constraints can shift quickly, requiring ongoing monitoring and flexibility.

Kanban – A kanban is a visual signalling system used to trigger production or replenishment when inventory
reaches a predefined level; it is a cornerstone of pull‑based production. Example: A colour‑coded card is
attached to a bin of finished goods; when the bin is emptied, the card is moved to the “reorder” column,
prompting a new production run. Practical application: Kanban limits WIP, improves flow, and reduces the
need for complex MRP calculations in certain environments. Challenges: Incorrect kanban sizing can lead to
frequent stockouts or over‑production.

5S – The 5S methodology (Sort, Set in order, Shine, Standardise, Sustain) is a systematic approach to
workplace organisation that enhances efficiency, safety, and visual management. Example: A machining cell
implements 5S by removing unnecessary tools (Sort), arranging essential tools in shadow boards (Set in
order), and establishing daily cleaning routines (Shine). Practical application: 5S supports lean goals by
reducing motion waste and improving equipment reliability. Challenges: Sustaining 5S requires ongoing
discipline and management support.

Value‑Stream Mapping (VSM) – VSM is a lean tool that visualises the flow of materials and information
through the entire production process, identifying value‑adding and non‑value‑adding activities. Example:
A VSM of a shoe‑making process reveals that the stitching operation adds significant waiting time,
prompting a redesign to parallel‑process some steps. Practical application: VSM provides a roadmap for
eliminating waste and improving lead time. Challenges: Accurate data collection for VSM can be
time‑consuming, especially in complex, multi‑site operations.

Kaizen – Kaizen refers to continuous, incremental improvement activities that involve all employees, from
top management to shop‑floor operators. Example: A line team holds weekly Kaizen meetings to suggest
small changes, such as repositioning a tool to reduce reach distance, resulting in a measurable time saving.
Practical application: Kaizen fosters a culture of problem‑solving and can lead to cumulative performance
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gains. Challenges: Without proper follow‑through, Kaizen ideas may be generated but not implemented,
limiting impact.

Standard Operating Procedure (SOP) – An SOP is a documented set of instructions that defines how a
specific task should be performed to ensure consistency and quality. Example: The SOP for machine
calibration details the exact steps, tools, and acceptance criteria required before the machine can be used
for production. Practical application: SOPs are essential for training new staff and for maintaining
compliance with regulatory standards. Challenges: SOPs can become outdated if not regularly reviewed,
leading to deviations from best practice.

Overall Equipment Effectiveness (OEE) – OEE is a composite metric that measures the percentage of
planned production time that is truly productive, combining availability, performance, and quality. Formula:
OEE = Availability × Performance × Quality. Example: A machine with 90 % availability, 95 % performance, and
98 % quality yields an OEE of 0.90 × 0.95 × 0.98 ≈ 84 %. Practical application: OEE helps identify the biggest
sources of loss and prioritize improvement projects. Challenges: Isolating the root cause of each loss
component (e.G., Breakdowns vs. Slow cycles) requires detailed data collection.

Maintenance Management – Maintenance management involves planning, scheduling, and executing
activities to keep equipment in optimal condition, including preventive, predictive, and corrective
maintenance. Example: A preventive maintenance schedule dictates that a CNC spindle is inspected every
500 hours of operation to avoid unexpected failures. Practical application: Effective maintenance reduces
unplanned downtime, improves OEE, and supports reliable production scheduling. Challenges: Balancing
maintenance windows with production requirements can be difficult, especially in high‑utilisation
environments.

Production Lead‑Time Reduction – This initiative focuses on shortening the total time from order receipt to
product delivery, often by streamlining processes, reducing batch sizes, and improving information flow.
Example: A consumer‑electronics plant implements a cross‑functional team to map the order‑to‑cash
process, identifying and eliminating redundant approvals that shave two days off the lead time. Practical
application: Faster lead times increase customer satisfaction and reduce the need for large safety stocks.
Challenges: Lead‑time reduction projects may encounter resistance if they threaten established
departmental boundaries or require significant change.

Demand‑Driven MRP (DDMRP) – DDMRP is a modern planning methodology that combines traditional
MRP with pull‑based principles, using strategically placed buffers to decouple supply and demand. Example:
A chemical producer establishes five strategic inventory buffers based on product criticality, allowing the
system to react quickly to demand spikes without over‑ordering. Practical application: DDMRP improves
responsiveness and reduces the bullwhip effect in volatile markets. Challenges: Determining appropriate
buffer sizes and locations requires detailed analysis and may involve trial‑and‑error.

Supply‑Chain Visibility – Visibility refers to the ability to track and monitor the status of inventory, orders,
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and shipments throughout the entire supply chain in real time. Example: An ERP‑integrated dashboard
displays the real‑time location of inbound raw‑material shipments, enabling the planner to adjust
production schedules proactively. Practical application: Greater visibility supports more accurate MPS
updates and reduces the risk of unexpected disruptions. Challenges: Achieving end‑to‑end visibility often
requires data sharing agreements with external partners and investment in tracking technologies.

Bullwhip Effect – The bullwhip effect describes the phenomenon where small fluctuations in consumer
demand cause progressively larger variations in orders upstream in the supply chain. Example: A retailer
experiences a 5 % increase in sales of a particular toy; the distributor, interpreting this as a trend, orders
20 % more from the manufacturer, leading to excess inventory at the factory. Practical application: Reducing
the bullwhip effect improves forecast accuracy, lowers inventory costs, and stabilises production.
Challenges: The effect is amplified by factors such as order batching, price promotions, and lack of
information sharing.

Lot‑For‑Lot (LFL) Ordering – LFL is a lot‑size technique where the order quantity for each period equals the
exact demand for that period, eliminating holding costs but possibly increasing ordering costs. Example: A
company with a weekly demand of 500 units orders exactly 500 units each week, resulting in no inventory
carry‑over. Practical application: LFL is suitable for high‑value, low‑holding‑cost items or when ordering
costs are minimal. Challenges: Frequent small orders may burden suppliers and increase transportation
costs.

Periodic Review System – In a periodic review system, inventory levels are examined at regular intervals, and
orders are placed to raise the inventory up to a target level. Example: Every Monday, a warehouse reviews
the stock of a component and orders enough to bring the inventory up to 1 000 units. Practical application:
This system simplifies ordering for a large number of items and aligns with regular supplier delivery
schedules. Challenges: The interval length must be carefully chosen to balance ordering frequency with
stock‑out risk.

Continuous Review System – A continuous review system monitors inventory levels in real time and triggers
an order as soon as the inventory falls below the reorder point. Example: An automated system monitors
the level of a critical fastener and generates a purchase requisition the moment the quantity drops below
200 units. Practical application: Continuous review provides high responsiveness and is ideal for high‑value
or high‑turnover items. Challenges: Requires accurate real‑time inventory data and may generate many
small orders if demand is erratic.

Supply‑Chain Collaboration – Collaboration involves sharing information, jointly planning, and
synchronising activities with suppliers, customers, and logistics partners. Example: A manufacturer shares its
MPS with a key supplier via a web portal, allowing the supplier to align its production schedule with the
manufacturer’s demand. Practical application: Collaboration reduces lead‑time variability, improves forecast
accuracy, and enables joint cost‑reduction initiatives. Challenges: Trust, data security, and aligning differing
performance metrics can hinder effective collaboration.
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Production Flexibility – Flexibility refers to the ability of a production system to adapt quickly to changes in
product mix, volume, or technology. It is often classified as volume flexibility, mix flexibility, and routing
flexibility. Example: A contract manufacturer re‑tools a CNC machine within a single shift to switch from
producing metal brackets to plastic housings, demonstrating mix flexibility. Practical application: High
flexibility supports a make‑to‑order environment and reduces the need for large safety stocks. Challenges:
Achieving flexibility often requires investment in modular equipment, cross‑trained labour, and adaptable
processes.

Automation – Automation involves the use of machines, robotics, and control systems to perform tasks with
minimal human intervention, increasing speed, consistency, and safety. Example: A robotic arm assembles
electronic modules, performing repetitive pick‑and‑place operations at a rate of 200 units per minute.
Practical application: Automation can reduce labour costs, improve product quality, and increase
throughput. Challenges: High capital costs, integration complexity, and the need for specialised
maintenance staff can be barriers.

Capacity Utilisation – Capacity utilisation measures the degree to which available production capacity is
being used, expressed as a percentage of total possible output. Formula: Capacity Utilisation = (Actual
Output ÷ Design Capacity) × 100 %. Example: A plant with a design capacity of 10 000 units per month
produces 7 500 units, achieving 75 % capacity utilisation. Practical application: Monitoring utilisation helps
identify under‑used resources and informs decisions on scaling production. Challenges: High utilisation may
indicate over‑loading and risk of bottlenecks, while low utilisation suggests inefficiency and higher per‑unit
costs.

Work‑Force Planning – Work‑force planning aligns labour supply with production requirements, considering
factors such as skill levels, shift patterns, overtime, and training needs. Example: A seasonal peak in demand
for a holiday product leads the planner to schedule additional temporary workers and arrange overtime for
existing staff. Practical application: Accurate workforce planning avoids labour shortages that could delay
production. Challenges: Predicting labour needs in a volatile market and managing labour laws, union
agreements, and employee morale are complex tasks.

Shift Scheduling – Shift scheduling determines the allocation of workers to specific time blocks, ensuring
continuous production while complying with regulations on working hours and rest periods. Example: A
24‑hour plant adopts a three‑shift pattern (day, swing, night) each of 8 hours, rotating staff weekly to
distribute night‑shift work evenly. Practical application: Proper shift design balances production coverage
with employee fatigue and overtime costs. Challenges: Shift handover communication and maintaining
consistent quality across shifts can be difficult.

Backorder – A backorder occurs when customer demand cannot be fulfilled from available inventory, and
the order is placed on a queue until stock becomes available. Example: A retailer experiences a backorder
for a popular smartphone model when the warehouse runs out of stock, prompting customers to wait for
the next shipment. Practical application: Monitoring backorder levels helps assess service performance and
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identify supply‑chain constraints. Challenges: Excessive backorders damage customer satisfaction and may
lead to lost sales.

Expediting – Expediting refers to the process of accelerating the delivery of materials or components to
meet urgent production needs, often incurring additional costs such as premium freight charges. Example:
When a critical component is delayed, the planner arranges air freight at an extra cost to prevent a
production line shutdown. Practical application: Expediting is a short‑term solution to mitigate the impact of
supply delays. Challenges: Frequent expediting can erode profit margins and may indicate deeper systemic
issues in supply planning.
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