TOPIC FIVE

PRODUCTION FUNCTION

5.0 Definition
Economists summarise production as: "The process of combining land, labour,
capital, and entrepreneurship to create goods and services that satisfy human
needs." In essence, production is the process of transforming inputs into outputs.
It's the core activity of any business that creates goods or services. This
transformation process can be seen in a factory making cars, a chef preparing a
meal, a software developer writing code, or even a teacher delivering a lesson. The
goal of production is to add value to create something that is more valuable than the
sum of its raw materials and efforts.
Examples:

« Uganda: Coffee beans harvested in Bugisu and processed into export-quality

coffee.
e International: Raw crude olil refined into petrol in Saudi Arabia.

5.1 Key Sub-functions / Roles of the Production Function
In most organisations, the production function is supported by specialised units:

1. Production Planning: Sets output targets, schedules, the necessary steps
involved in production and their dependencies and allocates resources to
meet demand. (e.g., Nile Breweries’ annual beer production targets).

2. Purchasing: Procures raw materials, components, and equipment to keep
production continuous. (e.g., a textile factory sourcing cotton from West Nile).

3. Stores: Manages inventories of raw materials, spare parts, and finished
goods.

4. Design and Technical Support: Develops new products or modifies existing
ones and estimates costs for different production methods.

5. Works Department: Handles actual manufacturing and service delivery (plant

maintenance).



5.2 Types of Production Processes

Businesses select production methods based on product type, demand level,

resources, and technology.

1. Job (Unit) Production
Custom-made goods or services produced to specific client requirements.

Examples: Bespoke wedding gowns in Kampala, custom-built software,
handmade jewellery in Italy.
Advantages: High quality, high customer satisfaction, flexible.

Disadvantages: Expensive, time-consuming, difficult to expand or grow.

2. Batch Production

Groups of identical products (batches) made together before moving to the next

batch, with production focusing on customised items in relatively small quantities.

Examples: Baking bread at Britania Allied Industries, producing
pharmaceutical tablets, fashion design in seasonal collections.

Advantages: Cost-efficient for medium volumes, flexible.

Disadvantages: Downtime between batches (ldle time between batches,
when production stops to clean equipment, adjust machinery, and change raw

materials or packaging), storage costs.

3. Mass Production

Large-scale production of standardised products, with provision for customisation,

using assembly lines and automation.

Examples: Car assembly at Kiira Motors Uganda, electronics manufacturing
in China, Coca-Cola or Pepsi -cola products.
Advantages: Low unit cost, fast output, consistent quality.

Disadvantages: High setup costs, little flexibility, repetitive work.

4. Continuous Production

An extreme form of mass production characterised by continuous manufacturing of

entirely non-customised (standardised) products that are in constant demand.
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Examples: Oil refining at Hoima, electricity generation at Nalubaale Power
Station, steel rolling in South Korea.
Advantages: High efficiency, reliable supply, economies of scale.

Disadvantages: High capital investment, inflexible, maintenance challenges.

Modern Trends in Production processes

To align with global and regional realities, modern businesses integrate:

1.

Automation & Robotics: Machines and Al replacing manual labour in
repetitive tasks.
Uganda:

o Coca-Cola Beverages Uganda using automated bottling lines to fill and

seal thousands of bottles per hour.

o Mukwano Industries using automated soap-wrapping machines.
International:

o Tesla using robotic arms for car assembly in the USA.

o Amazon using robots in warehouses to pick, pack, and move goods.

Lean Manufacturing: Minimising waste while maximising productivity.
(Toyota Production System)
Uganda:
o Roofings Group implementing just-in-time raw material ordering to
reduce excess steel inventory.
International:
o Toyota in Japan using the Toyota Production System to eliminate
inefficiencies (Muda, Kaizen, Jidoka)
o Dell Computers producing laptops only after customer orders to avoid
overproduction.
Sustainability & Green Production: Eco-friendly practices, solar-powered
factories, biodegradable packaging.
Uganda:
o Kayonza Growers Tea Factory using hydropower and solar energy to
reduce carbon emissions.

International:



o IKEA using sustainably sourced wood and recycling materials in
furniture.

o Patagonia making clothing from recycled plastic bottles.

4. Industry 4.0: Use of the Internet of Things (loT), artificial intelligence, and
data analytics to optimise production.
« Uganda:
o Uganda Breweries tracking production data in real time to improve beer
quality.
e International:
o Siemens in Germany using Al-driven predictive maintenance in
factories.
o GE Aviation monitoring jet engine performance globally through 1oT.
5. Flexible Manufacturing Systems: Ability to switch between different product
types quickly to meet changing consumer needs.
o Uganda:
o Several fashion designers in Kampala shifting from school uniforms to
reusable face masks during COVID-19.
« International:
o Nike altering production lines to make different shoe models without
major delays.
o Ford Motor Company shifting between SUV and pickup truck

production to match seasonal demand.

5.3 Key Production Decisions
Production decisions are critical for operational efficiency, cost optimisation, and
competitive advantage. There are three key decisions:

e Product Design — Creating goods/services that meet customer needs.

o Plant Location — Selecting the optimal site for production.

« Plant Layout — Arranging facilities for smooth workflow.
1. Product Design
Product design refers to the process of defining a product's features, appearance,
and functionality to meet customer needs, market trends, and production capabilities.

Key Considerations:



Understanding Customer Needs (User-Centric Design): Understanding the
needs, preferences, and behaviours of the target audience is paramount. This
approach ensures the product is both functional and appealing to users.
Functionality and Usability: The product must perform its intended function
effectively and be easy to use, enhancing the user experience.

Aesthetics / Appearance: Visual appeal plays a significant role in attracting
customers. Design elements such as shape, colour, and texture should align
with user preferences and brand identity.

Cost-Benefit Analysis: Evaluating whether the actual benefits (e.g., market
share, revenue) outweigh the cost of manufacturing and developing the
product.

Regulatory Compliance — Meeting industry, national and international
standards (e.g., UNBS in Uganda, EU standards).

Sustainability: Incorporating environmentally friendly materials and
processes is increasingly important. Sustainable design practices can reduce
environmental impact and appeal to eco-conscious consumers.

Cultural and social factors: Designers take into account cultural
sensitivities, social norms, and local preferences to ensure the product

appeals to its intended audience.

Global Examples:

Apple Inc.: Known for its simple and clean design, Apple products are easy to
use and visually appealing.

Tesla Motors: Produces electric vehicles that are functional, sustainable, and
environmentally friendly.

IKEA (Modular Design): Flat-pack furniture reduces production and transport

costs while allowing easy assembly.

Ugandan Context:

Kiira EV: Designed for African road conditions with solar charging capability,
focusing on sustainability, customer needs, and practical functionality.

Uganda Baati: Provides roofing solutions that withstand local climate,
showing practical and context-aware design.

Uganda Breweries Limited: Incorporates local cultural elements into

packaging such as limited-edition designs celebrating festivals, use of local



languages like Luganda, and visuals reflecting community life to appeal to

Ugandan consumers.

Global Trends in Product Design

e Circular Design (EU Green Deal):
o Designing products for reuse, repair, and recycling.
o Cuts waste and creates a closed-loop system.

o Digital Prototyping:
o Using CAD software and 3D printing to create and test virtual models.
o Drastically reduces development time and cost.
o Allows for rapid iteration and improvement before physical production

begins.

2. Plant location
Plant location refers to the process of determining the most appropriate site for
establishing a manufacturing or production facility, or to the geographical placement
of a production facility.
Why is Plant location a critical decision?

e Involves long-term commitment and high investment.

e Directly impacts operating costs, efficiency, and competitive advantage.

o Difficult and expensive to reverse.

Key Factors Influencing Plant Location:
e Proximity to Raw Materials: Minimises inbound transportation costs and
ensures a steady supply, especially for bulky or perishable materials.

o Ugandan Example: A sugar factory (e.g., Kakira Sugar Works) is
typically located near sugarcane plantations to minimize transport costs
of the bulky raw material.

o Global Example: Nestlé locates some of its factories near dairy farms
in Switzerland to ensure fresh milk supply.

e Proximity to Markets: Reduces outbound transportation costs for finished
goods and enables faster delivery to customers, crucial for perishable goods

or just-in-time delivery systems.



o Ugandan Example: Nile Breweries and Coca-Cola established plants
in Mbarara to serve western Uganda efficiently.

o Global Example: Amazon locates distribution centres near major cities
like New York to speed up delivery.

Transportation Infrastructure: Availability of reliable and cost-effective
modes of transport (roads, rail, ports, airports) is critical for both inbound and
outbound logistics.

o Ugandan Example: Coca-Cola Bottling Plant in Namanve benefits from
proximity to Kampala and major highways.

o Global Example: Toyota’'s plant in Chattanooga, USA, benefits from
good road and rail connectivity for parts and vehicles.

Utilities (Power, Water, Communication): Reliable and affordable access to
electricity, water, and telecommunications is fundamental for operations.
Power outages can significantly disrupt production.

o Example (Uganda): Industrial parks like Kampala Industrial and
Business Park (KIBP) Namanve are developed with improved utility
infrastructure to attract investment.

Labour Availability and Costs: Access to skilled and affordable workers is
essential. Labour laws and unionisation can also be factors especially on the
global stage.

o Ugandan Example: Uganda Clays locates factories in areas (Kajjansi
& Kamonkoli) with available skilled labour for manufacturing.

o Global Example: Apple assembles some products in China due to the
availability of skilled labour at competitive costs.

Economic and Political Stability: A stable local economy and political
environment to ensure uninterrupted operations and long-term investment.

o Ugandan Example: Kiira Motors invests in Jinja, where relative
political stability supports long-term operations.

o Global Example: Siemens invests in Germany and other stable
European countries to avoid operational risks.

Government Policies and Incentives: Tax holidays, subsidies, grants, and

favourable regulations can significantly influence location choices.


https://www.google.com/search?sca_esv=e77f9c08ad4d25ad&rlz=1C1OPNX_enAU1146AU1147&cs=0&q=Kamonkoli&sa=X&ved=2ahUKEwiqhdu9pIuPAxUnU6QEHSyfOnUQxccNegQIBRAB&mstk=AUtExfAXb4VmScZKyeu4BvW1GB7Jb7GMCLtZzCia2v32ilj_R50KmQ9L0gSFfn1_A1hvYIhg2sAlxE8SYfecrtpyvfY7GdCzl6elZThCBEgdf8QYJuseJp3GY0fbspKfLofx4vyyVqjcHfxY8Ia5evpOE4p0JZC94BnH5kupFZlhCA2Ks7k&csui=3

o Ugandan Example: Uganda’s Free Zones offer incentives such as
income tax exemptions, customs duty waivers on imported machinery
and raw materials, and VAT relief to encourage foreign investment.

o Global Example: Australian states offer incentives to attract
manufacturing industries to regional areas to promote employment and
economic development.

Environmental and Community Impact: Stringent environmental laws in
some regions may necessitate additional investment in pollution control,
influencing location decisions.

o Ugandan Example: Uganda Breweries implements sustainable
practices (water management and waste reduction) in its plant in Port
Bell, reducing environmental footprint.

o Global Example: Unilever's factory in Kenya incorporates waste
management systems to protect local ecosystems.

Land Availability and Cost: The price and availability of land, including
space for future expansion, influence plant location.

o Uganda Example: Kiira Motors in Jinja chose land that allowed
expansion for future electric vehicle production.

o Global Example: Amazon locates its distribution centres in areas with
ample land to accommodate growth and logistics needs.

Community Factors: Quality of life, availability of housing, schools, and
social amenities for employees can impact labour retention.

o Uganda Example: Namanve industrial area (Kampala Industrial and
Business Park (KIBP)) is located near residential areas and access to
amenities for workers.

o Global Example: Google’s headquarters in Mountain View, USA, is
situated near housing, schools, and recreation facilities to support staff
well-being.

Site-Specific Factors: Topography, soil quality, and flood risks are critical,
especially for Agro-based industries.

o Uganda Example: Kakira Sugar Works, located near fertile, well-
drained soils in Jinja District, Uganda, benefits from minimal flood risk

to ensure high-quality sugar production.


https://www.google.com/search?sca_esv=e77f9c08ad4d25ad&rlz=1C1OPNX_enAU1146AU1147&cs=0&q=Kampala+Industrial+and+Business+Park+%28KIBP%29&sa=X&ved=2ahUKEwjk0dnlrouPAxXcV6QEHQkKPQQQxccNegQIAxAB&mstk=AUtExfAnMOWKCMElTk3JOnn6hyzOgqos4SJ6k8TqbFkhXIks6VLgO3DcuZnDQ2qRSAsq_5md-NaMKcgy3ONJTxQPCWisWuQaCpxB-hYb6niREERDK7-y6TD1uVztRvidr-8Ve90mKhmVoZltsdB2QNZSOF0IWeMc1KFtFDgb7v4hUK33v_VMQ6_Sk1qFtz86TSK5QMpV&csui=3
https://www.google.com/search?sca_esv=e77f9c08ad4d25ad&rlz=1C1OPNX_enAU1146AU1147&cs=0&q=Kampala+Industrial+and+Business+Park+%28KIBP%29&sa=X&ved=2ahUKEwjk0dnlrouPAxXcV6QEHQkKPQQQxccNegQIAxAB&mstk=AUtExfAnMOWKCMElTk3JOnn6hyzOgqos4SJ6k8TqbFkhXIks6VLgO3DcuZnDQ2qRSAsq_5md-NaMKcgy3ONJTxQPCWisWuQaCpxB-hYb6niREERDK7-y6TD1uVztRvidr-8Ve90mKhmVoZltsdB2QNZSOF0IWeMc1KFtFDgb7v4hUK33v_VMQ6_Sk1qFtz86TSK5QMpV&csui=3

o Global Example: Nestlé’'s dairy farms in Switzerland are sited on well-
drained, fertile land for optimal operations.

Industrial Inertia: The tendency of new businesses to locate near existing
similar businesses because the area already has established infrastructure,
suppliers, skilled labour, and other resources that reduce operational costs
and risks.

o Uganda Example: Several banks have established branches along the
Jinja-Kampala Road, creating a financial services cluster. E.g. Housing
Finance bank, Stanbic Bank, Bank of Baroda, KCB, Diamon Trust
Bank, DFCU, Centenary Rural Development Bank etc.

o Global Example: Detroit, USA: Widely known as the historical hub of
the U.S. automobile industry, it hosts companies such as Ford, General
Motors, and Chrysler, which cluster together to benefit from shared

suppliers, skilled labour, and infrastructure.

Global Trends in Plant location

Reshoring: Bringing manufacturing or production back to the company’s
home country to reduce reliance on overseas facilities and improve supply
chain security.

Nearshoring: Moving manufacturing or production to a nearby country, often
to cut costs, shorten delivery times, and reduce supply chain risks.

Data analytics and GIS mapping: Using advanced data analysis and
geographic information systems to identify the most suitable locations by
evaluating factors such as transport links, labour availability, costs, and

market access.

3. Plant Layout

Plant layout refers to the physical arrangement of production facilities, including

machines, workstations, departments, and material handling equipment, within a

factory in most efficient manner.

Importance: An effective plant layout ensures efficient workflow and employee

safety, minimises material handling costs, facilitates efficient supervision and

enhances overall productivity.



Types of Plant Layouts

Product Layout (Line Layout): Machines and workstations are arranged in a
sequential order according to the steps involved in manufacturing a specific
product. This is often used for mass production of standardised products.
Characteristics: High volume, low variety, specialised equipment, smooth
material flow, low work-in-process.

Applications: Assembly lines for automobiles (e.g., Toyota, BMW),
continuous processing (e.g., beverage bottling plants, cement production
in Uganda like Hima Cement, Century bottling company- producers of Coca-
Cola $ Crown Bottlers Limited — producers of Pepsi products).

Advantages: High efficiency, low unit cost, easy planning and control.
Disadvantages: Inflexibility, high initial investment, risk of line stoppage if one

machine breaks down.

Process Layout (Functional Layout): Similar machines or functions are
grouped together, each performing a specific task/ activity (e.g., all
woodturnings in one department, all painting stations in another). Products
move from one department to another based on their processing
requirements.

Characteristics: Low volume, high variety, flexible, higher work-in-process.
Applications: institutions of learning and hospitals (e.g., X-ray department,
surgery ward)

Advantages: High flexibility, better utilisation of equipment, skilled labour
specialisation.

Disadvantages: More material handling, longer production times, complex
scheduling.

Fixed-Position Layout: The product remains stationary, and workers,
materials, and equipment are brought to the product. This is common for
large, heavy, or delicate products.

Characteristics: Very low volume, unique products, highly skilled labour, high
degree of project management.

Applications: Construction of buildings (e.g., Parliament of Uganda),
shipbuilding (e.g., large oil tankers), aircraft manufacturing (e.g., Boeing).
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e Advantages: High flexibility in operations, high-quality work possible due to
specialised attention.
o Disadvantages: High unit cost, complex scheduling of resources, large space

requirements, difficult supervision.

IV. Combination Layout (Mixed Layout): This layout combines features of two
or more layout types to meet the needs of complex manufacturing processes.

o Characteristics: Flexible arrangement supports both mass and batch
production, suitable for products requiring multiple processes.

e Applications: Heavy engineering industries (such as shipbuilding and car
manufacturing) involve different departments or units producing various
components. In shipbuilding, these are brought to the construction site for
assembly, while in car manufacturing, the parts are integrated through line
production to create the final vehicle.

o Advantages: High flexibility accommodates diverse production requirements,
better use of space and equipment.

o Disadvantages: Complex to design and manage, higher planning and

supervision effort required.

Qualities of a Good Plant Layout / Objectives of Good Plant Layout
An effective plant layout enhances manufacturing efficiency, reduces costs, and
improves safety and productivity. Key qualities include:
1. Efficient Workflow
o Streamlined Processes: Ensures smooth, logical movement of
materials, work-in-progress, and finished goods, minimising
backtracking.
o Minimal Handling: Reduces handling steps to lower damage, loss,
and inefficiencies.
2. Flexibility
o Adaptability: Accommodates changes in production processes,
product designs, or volumes with minimal modifications.
o Scalability: Easily adjusts to fluctuating demand.

3. Optimal Space Use
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o Efficient Layout: Arranges equipment, workstations, and storage to
maximise space without overcrowding.
o Storage Solutions: Provides accessible storage for raw materials,
work-in-progress, and finished goods.
Employee Safety
o Safe Environment: Minimises hazards, ensures clear pathways, and
complies with safety regulations.
o Emergency Provisions: Includes fire exits, first aid stations, and clear
evacuation routes.
Employee Comfort
o Ergonomics: Designs workstations to reduce physical strain and
enhance comfort.
o Facilities: Provides adequate break areas and restrooms to support
well-being.
Ease of Supervision
o Visibility: Enables supervisors to monitor operations and address
issues quickly.
o Accessibility: Ensures easy access to all plant areas for effective
oversight.
. Cost Efficiency
o Waste Reduction: Minimises waste of materials, energy, and labour.
o Lower Costs: Reduces expenses related to material handling,
maintenance, and utilities.
. Supply Chain Integration
o Coordination: Supports efficient receipt of raw materials and
distribution of finished goods.
o Loading/Unloading: Includes areas for timely delivery and shipment.
. Quality Control
o Inspection Points: Incorporates checkpoints to maintain product
standards.
o Contamination Control: Minimises cross-contamination risks in

relevant industries.

10.Sustainability
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o Eco-Friendly Design: Uses energy-efficient lighting, waste reduction
systems, and sustainable materials.
o Compliance: Meets environmental regulations and standards.
11.Communication
o Efficient Communication: Promotes coordination and timely
information sharing between workers and departments.
o Information Systems: Integrates systems for production planning,
monitoring, and control.
12.Maintenance
o Accessibility: Ensures equipment is easily accessible for maintenance
to reduce downtime.
o Cleanliness: Promotes a clean, easy-to-maintain environment.
13.Technological Integration
o Automation: Incorporates advanced technologies to boost
productivity.
o Upgradability: Supports future technological upgrades.

Factors Determining Plant Layout
1. Nature of the Product

o Product characteristics: size, type, and variety influence layout.

o Heavy or bulky items may need fixed-position layouts, while
standardised goods suit product layouts.

o Product variety often requires flexible layouts such as process layout.

2. Production Process

o Process type: batch, mass, or continuous production affects layout
choice.

o Sequence of operations determines machinery placement and
workflow e.g. for mass production, machines are usually arranged in a
line.

3. Volume of Production

o Large-scale production usually needs product layouts for efficiency.

o Low-volume or custom production suits process layouts.

o Layouts should allow for future expansion.

4. Space Availability
13



o Building size and shape limit layout options.

o Structural constraints (columns, walls) must be considered.

. Material Handling

o Layout should minimise movement of raw materials, work-in-progress,
and finished goods.

o Handling equipment (conveyors, etc.) also affects design.

. Labour and Workforce

o [Ergonomics to improve comfort, enhance employee motivation and
efficiency through a pleasant working environment.

o Compliance with labour laws is required e.g. hazardous materials and
equipment should be kept far from the workers while restricting access
to such areas to only qualified staff.

. Employee Health and Safety

o Layouts must reduce hazards and provide clear, safe pathways,
minimising the risk of workplace accidents and illnesses. Employees
working with dangerous machinery or hazardous materials should be
provided with appropriate protective equipment, and workplaces should
maintain high standards of cleanliness to safeguard health.

. Utilities and Services

o Placement of electricity, water and air supplies is essential.

o Provision for maintenance, storage, and staff facilities is required.

. Regulatory and Environmental Compliance

o Layouts must follow industry standards, safety rules, and
environmental laws.

o Consider waste management, emissions, and sustainability.

10.Technology and Automation

o Integration of advanced machinery and automation impacts design.

o Space for future upgrades should be included.

11.Flexibility and Adaptability

o Layouts should adjust to changes in product design, process, or

demand.

12.Economic Considerations

o Layouts must balance efficiency with cost.
o Budget constraints must be respected.
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13.Maintenance and Upkeep

o Equipment must be accessible for maintenance.

o Layouts should support cleanliness and order.

14.Environmental Conditions

o Climate control (temperature, humidity) may be essential e.g.
organisations ensure that storage facilities or store buildings for
delicate products are in the cooler areas of the production facility and
vice-versa.

o Layouts need to ensure protection against risks such as floods or
earthquakes.

Global Trends in Plant Layout

Lean Manufacturing: Layouts cut waste, improve continuously (Kaizen), and
streamline flow by reducing movement, inventory, and waiting time.
Global Example: Toyota Production System (Japan).

Uganda Example: Roofings Ltd applying lean practices to reduce scrap and
downtime.

Just-in-Time (JIT): Layouts support minimal inventory, with materials arriving
exactly when needed to cut storage costs and improve efficiency.

Global Example: Honda plants using JIT supply systems.

Uganda Example: Movit Products Ltd coordinating with local suppliers to
deliver raw materials in smaller, timely batches.

Flexibility: Layouts are built to adapt quickly to product, volume, or
technology changes (e.g., reconfigurable systems).

Global Example: Siemens’ modular factory designs.

Uganda Example: Mukwano Industries adjusting production lines to handle
different packaging sizes.

Automation and Robotics: Layouts support smooth integration of robots and
automated systems, with safety and material flow in mind.

Global Example: Amazon’s robot-assisted warehouses.

Uganda Example: Nile Breweries using automated bottling and packaging
lines.

Digital Twins: Firms use virtual models to test and optimise layouts before

construction, lowering risks and costs.
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Global Example: General Electric using digital twins in manufacturing plants.
Uganda Example: Uganda Breweries employing simulation software for
process optimisation.

Ergonomics: Layouts focus on worker comfort and safety, reducing fatigue,
and improving human—machine interaction.

Global Example: BMW assembly plants designed for ergonomic efficiency.
Uganda Example: Kakira Sugar Works improving workstation design to
reduce worker strain.

Sustainability: Designs reduce energy use, enable waste separation, and
maximise natural light and ventilation.

Global Example: Tesla’s Gigafactory designed with renewable energy
integration.

Uganda Example: Uganda Baati factory incorporating natural lighting and
energy-efficient system

5.4 Production Planning and Control

Production planning and control (PPC) is a core function of operations

management. It ensures that the right products are produced in the right quantity, at

the right time, and at the lowest possible cost, while maintaining quality standards. In

today’s global business environment, PPC is not limited to manufacturing, it also

applies to services, agribusiness, digital industries and others.

Production Planning

Production planning is the process of determining future production levels and the

resources required to achieve them. It involves:

Setting production targets.
Determining labour needs.
Planning for raw materials and inventory.

Allocating capacity of machines and equipment.

Uganda Example: Mukwano Industries plans its production of cooking oil by

forecasting demand during festive seasons, ensuring adequate raw materials (such

as sunflower seeds) are sourced in advance.

Uganda Example: Brookside Limited uses production planning to forecast demand

for its milk and yogurt products across different regions, ensuring collection,
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processing, and distribution are synchronised to minimise spoilage (waste) and
maximise freshness.
Global Example: Toyota uses advanced production planning systems to balance

production with global demand in its automotive plants.

Production Control
Production control is the process of monitoring actual production against planned
production and taking corrective action where necessary. It ensures efficiency,
minimises waste, and maintains product quality.
Key activities include:

o Tracking performance.

o ldentifying deviations from the plan.

« Implementing corrective measures.
Uganda Example: Uganda Breweries monitors daily production output to align with
market demand, while multinational firms such as Nestlé use real-time data systems
to ensure global production consistency.
Global Example: Toyota’s famed Just-in-Time (JIT) production system is a pinnacle
of integrated production planning and control, where components arrive on the

assembly line exactly when they are needed, minimising inventory costs.

Importance of Production Planning and Control
Effective PPC helps organisations to:

o Utilise resources efficiently.

e Reduce costs and delays.

« Improve customer satisfaction.

« Maintain consistent quality.

« Respond to market changes.
With globalisation and digitalisation, many firms now integrate PPC with technologies
such as Enterprise Resource Planning (ERP), Artificial Intelligence (Al), and the
Internet of Things (l1oT).

Types of Production Plans

PPC plans vary by horizon, aligning with strategic, tactical, and operational levels:
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Type Duration Focus Examples
Day-to-day Daily machine allocation in
Usually for one . ' .
Short-Term execution, e.g., Uganda Breweries' bottling
) year but may go _ _
(Operational) scheduling and lines to meet peak
up to 18 months _
routing. demand.
_ Expanding facilities at
, Resource planning ' .
Medium-Term . Mukwano Industries in
. 2-5 years and capacity ) .
(Tactical) ' Uganda for edible oll
adjustments. _
production.
Future-oriented Apple's global supply chain
Long-Term _ _ _ )
) 5+ years Investments, e.g., expansion, incorporating Al
(Strategic) o )
technology upgrades. |for predictive planning.

Key Activities in Production Planning and Control
Production Planning:

1. Routing: Determining the optimal path or sequence of operations through
which a product will flow from raw material to finished good. It

specifies what will be done, where, and by which machine or work centre.

Example: In garment factories, cutting, stitching, and finishing are routed

systematically for efficiency.

2. Scheduling: Establishing the timetable for production tasks. It
specifies when each operation will start and end. Common techniques
include:

o Gantt Charts: Used to visualise workloads and schedules. E.g., a
school timetable is a Gantt chart that shows which subject (the activity)
is taught in which classroom (the resource) during each specific period
of the day (the timeline).

o Critical Path Method (CPM): Used for projects with predictable tasks,
it identifies the longest sequence of activities to determine the project's
shortest possible duration. E.g., in building construction, the critical
path would include essential steps like laying the foundation before

erecting the walls.
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o Programme Evaluation and Review Technique (PERT): Designed
for complex projects with uncertain timelines, it applies multiple time
estimates to calculate a weighted average and gauge the likelihood of
meeting deadlines. E.g., it can schedule vaccine development, where
research phases are hard to predict.

3. Loading: Assigning specific work to specific machines or work centres based
on their available capacity and capabilities. The goal is to balance the load to
avoid both overloading (causing delays and machine wear)
and underloading (leading to idle time and inefficiency). Example: Assigning
workload in Nile Agro Industries Limited to match machine capacity.

4. Materials Handling: Efficient movement of raw materials and products to
minimise costs (typically 20% of production expenses).

Rules for materials handling

o Minimise handling: It is preferable to move workers rather than materials.

o Short distances: Keep the distance between operations as short as possible.

o Appropriate equipment: Use standardised equipment like robots, forklifts,
conveyor belts, automated guided vehicles. In Uganda, Agro processors like
Nile Breweries use automated conveyors to handle grains efficiently. Globally,
Amazon's warehouses exemplify robotic handling for speed and safety.

o Make the most effective use of handling equipment: Avoid machine
overload and under load.

Global Trend: The integration of Internet of Things (IoT) sensors in warehouses
enables real-time tracking of materials, improving inventory accuracy and
streamlining handling.

5. Quality Control: Quality Control (QC) is the process of ensuring products
meet specified quality standards. It is an integral part of PPC, as defects
represent a major form of waste and inefficiency. Modern approaches
emphasise:

« Total Quality Management (TQM): An organisation-wide philosophy of
continuous improvement and customer focus.

o Statistical Process Control (SPC): Using statistical methods to monitor and
control processes to ensure they operate at their full potential. Uses statistical

tools (such as control charts) to detect variation and keep the process stable.
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Six Sigma: A data-driven methodology for eliminating defects. Uses data and
structured problem-solving (DMAIC: Define, Measure, Analyse, Improve,

Control) to eliminate defects and reduce variability across processes.

Ugandan Example: Mukwano Industries employs rigorous quality control checks at

various stages of its cooking oil and soap manufacturing processes to ensure

products consistently meet national and international standards.

6.

Plant Maintenance: Keeping equipment in good working order to reduce
downtime. Maintenance is crucial for ensuring reliable equipment availability,
which is the foundation of any production plan.

Objectives: To maximise equipment lifespan, ensure operational safety,
minimise downtime, and maintain product quality.

Types of Maintenance:

o Breakdown Maintenance (Corrective): Repairing equipment after it

has failed (reactive). This is costly due to unplanned downtime,
potential for secondary damage, and rush repair fees.

Preventive Maintenance: Scheduled, regular inspection, servicing,
and parts replacement to prevent breakdowns before they occur
(proactive). This is a cornerstone of reliable planning.

Predictive Maintenance (PdM): An advanced approach using Internet
of Things (IoT) sensors and data analytics to monitor equipment
condition in real-time i.e., continuously and with virtually no delay the
moment it is generated (e.g., vibration, temperature) to predict failures
before they happen, allowing maintenance to be planned at the optimal

time.

Global Trend: Predictive Maintenance is revolutionising maintenance especially in

the developed world, moving from calendar-based schedules (preventive

maintenance) to condition-based interventions, drastically reducing costs and

downtime.

Ugandan Context: While large multinationals may use predictive maintenance,

many Ugandan manufacturers benefit more from a well-run preventive maintenance

programme, often outsourced to specialised firms on contract to ensure expertise

and cost control.

Production control:
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1. Dispatching: The release of production orders, instructions, materials, and
tools to the factory floor as per the schedule. This is the execution phase
where the plan is set in motion.

2. Follow-up (or expediting): Tracking the progress of work against the
schedule. It involves monitoring, reporting, and identifying delays, bottlenecks,
or other issues that disrupt the plan.

3. Inspection: A part of quality control, ensuring that output at various stages
meets the predefined quality standards. This is crucial for corrective action.

4. Corrective Action: The core function of production control. Analysing
deviations from the plan (e.g., machine breakdowns, delays) and taking steps
to rectify them, which may lead to re-routing, re-scheduling, or revising the

original plan.

General Global and Ugandan Perspective
e Global: Companies such as Amazon rely on sophisticated PPC systems to
manage vast supply chains and ensure timely deliveries worldwide.
« Uganda: Firms like Roofings Group and Uganda Baati apply production
planning to balance fluctuating steel demand with raw material availability. In
agriculture, coffee cooperatives plan production around seasonal harvests

while controlling quality for export markets.

Modern Trends in PPC
e Al and Internet of Things: Enable predictive analytics and real-time tracking
o Predictive Maintenance: Reduces downtime using l0oT sensors

e Just-in-Time (JIT): Minimises inventory costs

Online Video Resources
< Plant layout

https://www.youtube.com/watch?v=gKca93vGPho

7

% Types of Plant Layout, Explanation with Advantages and Dis-advantages
https://www.youtube.com/watch?v=DrO5sS51Yk8

¢ What is production planning and control?
https://www.youtube.com/watch?v=0x6A3Y XOAtY
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https://www.youtube.com/watch?v=qKca93vGPho
https://www.youtube.com/watch?v=DrO5sS51Yk8
https://www.youtube.com/watch?v=0x6A3YXOAtY

% Production Planning and Control (Step by Step Process | Key ...)
https://www.youtube.com/watch?v=HBiUsN_2nJM

% Elements of Production Planning and Control (PPC)

% https://www.youtube.com/watch?v=ygFTjc8foel

% Plant Location in Production and Operations Management
https://www.youtube.com/watch?v=Cz7PLXNKMYA

% Plant Location. A Strategic Decision for Business Success

https://www.youtube.com/watch?v=kmi7WsRPIBc

Case Study 1: Kampala Agro Processors Ltd.: Navigating Production
Challenges in Uganda's Food Industry

Kampala Agro Processors Ltd. (KAP), a mid-sized Ugandan firm based in
Namanve Industrial Park, specialises in transforming local crops like maize and
cassava into packaged snacks and flours. Founded in 2010, KAP started with small-
scale operations using manual labour to produce custom batches for local markets,
much like handmade jewellery artisans in Kampala who tailor products to individual
client specs. This job production approach allowed high flexibility but resulted in high
costs and delays, especially during peak demand seasons.

As demand grew, driven by urban consumers in Kampala and exports to East
Africa, KAP shifted to batch production, grouping similar items like maize flour packs
before switching to cassava chips. However, idle time between batches due to
equipment cleaning and adjustments led to inefficiencies, echoing challenges faced
by Britania Allied Industries in baking bread. To grow, the company invested in
automated lines for mass production of standardised snacks, similar to Nile
Breweries' bottling processes. Yet, high setup costs and repetitive tasks caused
worker fatigue and occasional breakdowns, disrupting output.

Plant location played a pivotal role; Namanve's proximity to highways and
utilities reduced transport costs for raw materials from West Nile cotton fields, but
power outages and labour shortages occasionally halted operations. Inside the
factory, a process layout grouped machines by function (e.g., grinding and packaging
stations), but this increased material handling distances, raising costs that amount to
about 20% of production expenses. KAP's management considered preventive
maintenance to avoid downtime, outsourcing it to specialists, but reactive repairs

often prevailed during busy periods.
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https://www.youtube.com/watch?v=HBiUsN_2nJM&utm_source=chatgpt.com
https://www.youtube.com/watch?v=ygFTjc8foeI
https://www.youtube.com/watch?v=Cz7PLXNkMYA
https://www.youtube.com/watch?v=kmi7WsRPIBc&utm_source=chatgpt.com

Embracing modern trends, KAP integrated lean practices to minimise waste,
like just-in-time ordering of cassava, and explored solar energy for sustainability, akin
to Kayonza Growers Tea Factory's eco-friendly initiatives. However, adapting to
Industry 4.0 technologies, such as loT for real-time monitoring, strained their budget
and skills. Despite these efforts, KAP faced fluctuating quality issues and delayed
deliveries, impacting customer satisfaction in a competitive market.

Discussion Questions:

1. Identify the key production process types evident in KAP's evolution and
discuss their advantages and disadvantages to its operations.

2. Analyse the factors influencing KAP's plant location decision and its
advantages and disadvantages.

3. Examine the plant layout issues at KAP and propose how different layout
types could improve workflow efficiency and employee safety.

4. Assess the production planning and control activities at KAP, including
maintenance strategies, and suggest ways to incorporate global trends like

predictive maintenance or lean manufacturing to address inefficiencies.

Case Study 2: The Perfect Blend Café Expansion

The Perfect Blend Café, a successful Ugandan chain known for its high-
guality Robusta coffee, plans to open a new central roastery to meet growing
demand. The management team, excited by the potential, must make several critical
production decisions. They have identified a plot for the new plant near the Kampala
Industrial and Business Park (KIBP) in Namanve, attracted by the better
infrastructure and proximity to their urban customer base. However, their primary
coffee suppliers are in the robusta-growing regions of Central and Western Uganda.
The Operations Manager is concerned that this location might increase inbound
transportation costs for the bulky, raw coffee beans, a key factor in plant location.

Furthermore, they are debating the production process. Their current Kampala
café uses batch production for small-batch, artisanal roasting, which is flexible and
maintains quality. For the new roastery, some managers advocate for a mass
production approach with an automated, product-layout assembly line to achieve the
low unit costs and high output needed for supplying supermarkets. Others worry this
will sacrifice the unique, high-quality taste their brand is known for and make the

process inflexible.
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Finally, the Production Manager insists on investing in a rigorous preventive
maintenance programme for the expensive roasting equipment. The Finance
Director questions this upfront cost, suggesting they could simply repair machines as
they break down. The Production Manager argues that unplanned downtime from a
breakdown could halt the entire production line, leading to missed orders and
damage to their reputation for reliability.

Discussion Questions:

1. Evaluate the proposed location in Namanve. Using the factors influencing
plant location, what are the potential advantages and disadvantages of this
site compared to a location closer to the coffee farms?

2. What are the trade-offs (advantages and disadvantages) between adopting a
batch production versus a mass production process for The Perfect Blend
Café's new roastery? Which method would you recommend and why?

3. Contrast breakdown and preventive maintenance strategies. What are the
long-term implications for cost, efficiency, and product quality if the company
chooses the Finance Director's suggestion over the Production Manager's?

4. How might the decisions on location, process, and maintenance interlink and

impact the overall success of the company's expansion?
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