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Topic 10: What is covered?

These are the topics covered in Topic 10:

u

10.1. Just in time (JIT) and just in case (JIC)
10.2. Lean production

1 0 Commercial 10.3. Computer-integrated manufacturing (CIM)
production 10.4. Quality management

10.5. Economic viability
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10.1 Just In Time (JIC) & Just In Case (JIC)

Essential ldea: Just in time and Just in case a2 opposing production strategies utilized by the manufacturer,

Notes / Activities

Concepts and principles:
e Justin case (JIC)
e Justin fime (JIT)

Guidance:
e Advantages and disadvantages of JIC and JIT

Aims:
An in-depth knowledge and understanding of the potential success of a product can lead manufacturers to
decide in favour of JIC or JIT. This can vary from one product to the next and requires experience and
intuition.

Nature of Design:
While inventory creates a safety net for companies, maintenance and potential waste of resources can have
significant impfications for companies and the environment. Manufacturers must evaluate and analyse each
market and determine whether a JIT or JIC strategy is the best to follow.

Theory of knowledge:
Manufacturers decide whether to pursue JIT or JIC as a production strategy depending on their perception
of where the market is going. To what extent do different areas of knowledge incorporate doubt as a part of
their methods?

Just-in-Case (JIC) -

Just in Case (JIC) manufacturing is the traditional model of preduction, in which preducts are created in advance
and in excess of demand. According fo the principles of lean production, the JIC mode! wastes resources because
inventories must be maintained. The just-in-time JIT mode! of manufacturing was developed to eliminate the
wastefulness of the traditional mode!l. Companies will chose a strategy based on the nature of the market and the
nature of the economy.

Advantages of JIC Disadvantages

Every customer becomes a sale

e Shop owners have to hold a lot of inventory
The manufacturer has a "buffer’ of goods in stock in e Alarge investment at the start of business Notes / Activities
case of unforeseen circumstances; e.g. non delivery e Itoccupies a lot of space, which can be expensive
of supplies e These praducts might spoll leading 1o waste
e The manufacturer can respond quickly to a demand o Iftrends change you coukd be left with a jot of
for a product unseliable products

e The manufacturer can produce a steady flow of
product and have a stable workforce

e Less capital costs than JIT e.g. information and
communication technology systems, stock control
systems

e Able to stock pile supplies or finished products

A situation where a company keeps a small stock of
components (or complete items) or ones that take a

long time to make, just in case of a rush order

Lompein have 1o hotd » kot of nverery




Just in time (JIT) Notes / Activities

A situation where a company does not allocate space to the storage of components or completed items, but
instead orders or manufactures them when required. Large storage areas are not needed and items that are
not ordered by customers are not made, Companies will chose a strategy based on the nature of the market
and the nature of the economy.

Advantages Disadvantages
e Production to order with materials being supplied JIT o ¢ any of the stock is faulty then more has to be
culs down on storage space ordered from a supplier which could slow down the
e Reduced capital invesiment as capital is not bed up lead time and production process
in unused raw matenals or unsold products « Companies may not benefit for economies of scale if
e Reduced work in progress they are purchasing smaller quantities

e Increased efficancy
e Improved stock control

JIT is used on production lines- components arve when recuired

A situation where a firm does not allocate space to
the storage of components or completed items, but
instead orders them (or manufactures them) when
required, Large storage areas are not needed and

items that are not ordered are not made c DIgRNAtS

Push or pull? it's a fundamental guestion for
manufacturers. Pushing Is a manufactunng method that
emphasizes storing a lot of products in order to have
them ready to push 10 customers at a moment's notice.
This results in high carrying costs and potentially more
unusable inventory as it passes its expiration date -t
emphasises Just in Case (IIC)

Pulling is more efficient than pushing. It emphasizes IIT
{Just In Time) shipping and only ordering parts and
products when customer orders come in. This cuts
down on carrying costs and leads to a more
streamlined operation, It is slower than the push
method, so there is a trade-off,

International Mindedness

Effective business processes and practices developed in some countries have been exported
successfully,

Read page 278 in your textbook

Theory of knowledge

Manufacturers decide whether to pursue JIT or JIC as a production strategy depending on their
perception of where the market is going. To what extent do different areas of knowledge
incorporate doubt as part of their methods?

Read pages 278/279 in your textbook




Exam style questions

2019.

32. What is true of just-in-case [JIC) inventory management?
S —— a—

A. Guarantees that products will be available

B. Reduces inventory costs

C. Enables lean production

D. Efficient use of materials

2018

33, The ideal situation in a just in time {JIT) environment is piece per process, which equates to one
plece ordered, one plece processed and ane plece shipped, All inventory held aver and above this
quantity is urg.\!ded 45 waste

However, this is not always possible or practical, Which of the following allows the inventory to be
minimised as far as passible?

A, Carry parts that are expensive

B. Carry parts that are likely to become obsolete

C. Carry pants critical to manufacture

D. Carry parts that another local company can also sell

2017

33. Which of the following Is a disadvantage of just in case (JIC) production?
A. The avallabllity of a buffer of goods

B. The ability to respond to demand

C. Having to hold inventory

D, Greater supply chain flexibility

34. Which waste is reduced by moving from just in case (JIC) to just in time (JIT) production?
A. Waiting

8. Defects

C. Overproduction

D. Transporting

2016

34. Which waste would be eliminated by moving from just in case {JIC} to just in time {JIT) production?
A. Waiting

B. Defects

C, Overproduction
D, Transporting

Notes / Activities




10.2 Lean Production

Essential Idea: Lean produclion aims lo aéliminat

werspactive of the consumer

Concepts and principles:
o Charactenstics of lean production .

Principles of lean production

Value stream mapping

Workflow analysis .

Product family

Role of the workforce

Kaizen

Lead time

The 5 Ss. sorting, stabilizing, shining, .

standardizing, sustaining the praclice

e The 7 wastes: overproduction, waiting, .
transportang, inappropriate processing,
unnecessary Inventory, unnecessany/excass .
motion, defects

Alms!

] product t

Guidance:

Characteristics of lean production include JIT supplias; highly trained
multi-skilled workforce; quality control and continuous improvement.
zero defects, zero inventory

Principles of lean production include: eliminating waste; minimizing
mventory; maximizing flow: pulling production from customer demand;
meeting customer requirements; doing # right first bme; empowering
workars; designing for rapid changeover; partnering with supplers;
creating a culture of continuous iImprovement (kazen)

The role of the workforce Includes training, devolution in power relating
10 process improvement and kazen

Consider the contribution of value stream magpping and workflow
analysis to the design of an effective lean production method
Advantages and disadvantages of lean production

The role of the workforce In lean production s paramount. relying on the wisdom and experience 1o improve the process,
reducing waste, cost and production time. Recognizing this resulls in motivated workforces whose interests are n the success

of the product,

Nature of Design:

Lean production considers product and process design as an ongoing activity and not a one-off task, and should be viewed as

a long-erm siralegy.

Theory of knowledge:

The importance of the individual Is recognized in design processes. Is this the case In other areas of knowledge?

Characteristics of lean production

Lean production aims to eliminate waste and maximize the value of a product based on the perspective of the
consumer. Characteristics of lean production includes:

1 - JIT supplies
Getting the right amount of material to the
production line Just In Time.

2 - Highly trained multi-skilled workforce
Having experts in place to ensure that no time is
wasted.

3 - AQuality control
improvement

Checks are made at every stage of production
to quickly identify and fix any problems that
arise. Improvements to the system are actively
sought.

and continuous

4 - Zero defects
Ensure that time, material and energy are not
wasling producing a sub-standard product.

5 - Zero inventory
Products are manufactured Just In Time to be
sold.

Lean
Manufacturing

A long-term production strategy that considers
product and process design as an ongoing activity, it

focusses on continual feedback and incremental
improvement

Notes / Activities

Notes / Activities




Principles of Lean Production

There are many advantages and disadvantages to lean production for a company. Consider these in
relation to the 10 principles of lean production.

Notes / Activities

1 - eliminating waste 6 - doing it ight first time

2 - minimizing Inventory 7 - empowering workers

3 - maximizing flow | 8 - designing for rapid changeover

4 - pulling production from customer demand | 9 - partnering with suppliers

5 - meeting customer requirements 10 - creating a culture of continuous improvement

(kaizen)

Toyota was inspired by the model of Just-in-Time supermarkets in the United States. They figured that if they
could get all materials used in the manufacture of their vehicles to ammive just in time for production, they could
reduce waste and speed up production,

They also went about looking for other ways to reduce waste (time, energy or materiais) in

order to produce a truly efficient manufacturing system, What they created came 1o be he
model for ‘Lean Production’.
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Toyota Producton System

Value Stream Mapping

Value stream mapping is a lean production management ool used to analyse current and future
processes for the production of a product through to delivery to the consumer. Consider the contribution
of value stream mapping to the design of an effective lean production method
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Value stream mapping allows production managers to plan the manufacture of a product from start
(purchase of raw materials) to finish (sale to customer) and identify potential problems in the system

This ‘'big picture’ view provides production
managers with the necessary overview o plan
where they can make improvemnents 1o the
process in order to speed it up.

A lean production management tool used Lo analyse
current and future processes for the production of a
product through to delivery to the customer

Workflow Analysis

Workflow analysis is the review of workflow processes in order to identify potential improvements.

Where as value stream mapping provides a 'big picture’ of the manufacturing process, workflow analysis
is concerned with the details of the production line.

Workflow analysis considers the sequence, tools and even worker movement to ensure the highest possible
efficiency In the system.
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The review of processes in a workflow In
order to identify potential impr ents
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Product Family

The concept of standardised specifications or components or assembles within a product family or associated
brands allows companies to create a competitive advantage. Often based around 'product platform' or
'standardised architecture' a product family gives the manufacturer the opportunity to preduce customised or
alternative designs through the addition, subtraction or substitution or parts

Product family is a group of products
using similar processing methods

Advantages of a product family inciude

Increased modularity

Reduced design effort

Reduced time to market for products

Less manufacturing processes

Reduction of the number of suppliers needed

Less diversity of stock materiai

Waste from one product can be used to manufacture

a different product

e Easily adapt production to meet demand for a
particular family member

Role of the Workforce

The development of a highly skilled workforce can bulld deep understanding of how the production process
works and allow workers at all levels to identily areas of the workflow 1o be improved.

WViasta from one product. Anpla unbocy

Companies striving for a lean production system ensure that all members of the workforce are able to
contribute to the design of the system. This stireamlines processes and reduces costs and also empowers
the workforce and gives them a sense of ownership and loyalty to the company.

Role of the workforce in fean production
focuses on training, devolution in power
relating to process improvement and kaizen

Kaizen

Kaizen (%) Japanese for “improvement” or “change for the best".

A culture of continuous improvement originating in Japan and considerad an
important aspect of an organization's long-lerm strategy. Il is a philosophy
and commitment to continuous process and product improvement of
processes in manufacturing. engineering, business management or any
process,
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Improvement
(Kaizen)

Topota smployeos hoes tha storty 33 Aak the sntine productien Lne s are sspecied
wyviam

10 AUGEANT ways to IM@rows the mamefactinng . . ’
A culture of continuous improvement ariginating e
in Japan and considered an important aspect of an

organization's long-term strategy

Notes / Activities




Kanban
Kanban - translated from Japanese it means 'sign board’. Kanban is a way of managing knowledge (and or in
this case stock. orders and quality).

Developed by Talichi Ohno, at Toyota, to improve and maintain a high level of production. Kanban is one
method through which JIT is achieved.

One way in which Kanban is used if for parts bins. When the parts bin reaches a low level (for example 20 left)
the Kanban label is submitted to the accounts department to autematically order and deliver another batch of
parts just in time

Lead Time

Lead time refers to the time quoted to customers (usually in days or weeks) between the date of purchase
and the date of delivery.

Order processing Production Lead Time Delivery Lend Time

rnad — lll‘l"%EEE
9 ¢

The time between the initiation and the
execution of a process

A lead time s the latency between the initiation and execution of a process. For example, the lead time
between the placement of an order and delivery of a new car from 8 manufacturer may be anywhere from 2
weeks to 6 months. In industry, lead time reduction is an important part of lean manufacturing

g s Topio 11
The 5'S’s
The Five S's is a formal approach to cleaning & erganising the workplace involving these five steps

—

SHINE

Clean the work
arca, equipment
and tools. Find and
climinate sources
of contamination
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sorting, stabilizing {set In
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The 7 ‘Wastes’ Notes / Activities

Of all these wastes, overproduction is the worst as it inherently incorporates all the of the others.

When you manufacture a product that will never be sold

The raw material used is wasted

The energy of the manufaclure is wasted,

The time and movement of workers is wasled.

The transportation of the raw material and the finished product is wasted.

Many of these same wastes are repeated when manufacturing a product that cannot be sold due to a defect.

The 7 wastes are:

. Overproduction

. Waiting

. Transporting

. Inappropriate processing

. Unnecessary inventory

. Unnecessary/excess motion
. Defects

SN A WN -

s whal wary & ‘Unsetessary molion’ @ wasie?
In what wary = ‘walting’ 8 wante 7

Advantages and Disadvantages of Lean Production

Lean production aims to eliminate waste and maximize the value of a product based on the perspective of the
consumer.

Advantages of Lean Production Disadvantages of Lean Production
e Minimises waste (and therefore recduces e One problem in production stops the whole process
cost) o Manufacturers rely on suppliers, one mistake by
e Less impact on the environment them halts production
o Quickly adaptable to market pushes e More suitable for large scale production
e Little capital is tied up in raw material or * When a certain level of refinement is met, using lean
unsold stock methods to squeeze more economy from production
e Increased autonomy for workers - leading can discourage workers, reversing positive
ta higher moral motivation and undermining your feadership.

12




10.3 CIM (Computer Integrated Manufacture)

Essential idea: C puter-intsqrated nutactunng usa OMPUtErs (u utomatically m tor and T N

1a pr

Concepts and principles:
e Elements of CIM: design, planning, purchasing, cost accounting, inventory control, distribution
e CIM and scales of production

Guidance:
e Advantages and disadvantages of CIM in relation to initial investment and maintenance
e Advantages and disadvantages of CIM in relation to different production systems

Aims:
The integration of computer control into manufacturing can streamline systems, negating the need for
time-consuming activities, such as stock taking, but also reducing the size of the workforce.

Nature of Design:
When considering design for manufacture (DfM), designers should be able to integrate computers from the
earliest stage of design. This requires knowledge and expernence of the manufacturing processes available
to ensure integration is efficient and effective. Through the integration of computers, the rate of production
can be increased and errors in manufacturing can be reduced or eliminated, although the main advantage is
the ability to create automated manufacturing processes.

Theory of knowledge:
Technology has a profound influence in design. How have other areas of knowledge been influenced by
technology?

Computer integrated Manufacture

Computer- integrated manufacture (CIM) takes the [ ero | o

concept of integration of separate manufacturing —— —
technolegies and combines these with all aspects of

a company's operations, not just those that are e

directly involved in manufacture. . ,

Under a CIM system, all teams can share the same _..;',_ <

information and easily communicate with one T !
another. — ) F——. 5 .

|Am-r- 1 —rn.r-.

A CIM system uses computer networks to integrate ”ﬂ | | |
‘ ' .l.—
the processing of production and business

| cooguner ot 4 |

information with manufacturing operations 10 Create  ciw wsises Lo Marsibaciieg aed 4T
cooperative and smooth- running production lines

A system of
manufacturing that uses
computers to integrate

the processing of

production, business and
manufacturing in order
to create more efficient
production lines

Notes / Activities
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Elements of CIM: Design. Planning, Purchasing

Design

In a CIM system this is accomplished by a design
department through computer aided design while
considering the product requirements

When the design & complete il is tested or is
funclions simutated on screéen belore even a
protolype is made. If a circuil is involved it is
designed by using software and ested on screen,
Improvements / alterations are made to the design
using the same CAD software.

Prototypes are then manufactured on machines
such as 30 printers which produca an accurate
30D model. CNC routers and laser cutters may also
be used to produce a reakstic mode!. Somabmes
working models are manufactured.

Complex designs are usually carried out by
several design teams working simultaneously,
located often in different parts of the world. The
design process is constrained by the costs that
will be incurred in actual production and by the
capabilties of the avaiable production equipment
and processes. The design process creates the

Planning

The planning department take
the design and on the computer
systemn and database
established by the design
department and enriches # with
production data and information
1o produce a plan for the most
efflicient method production of
the product.

Planning Invoives saveral
subsystems dealing with

matenials, faciity, procass, tools,
manpower, capacity. scheduling,

oulsourcing, assembly,
inspection, logistics etc.

in a CIM system, this planning
process would be constramed
by the production costs and by
the producbon equipment and
process capabiity, in order to
generate an oplimized plan,

Purchasing

The purchase department through the
computer system orders the necessary
materials 1o manufacture the product,
Keeping costs to # minimum. The ‘just in
time’ philosophy is appéed. This means
that materials / components are ordered
as needed, Very little is stored at the
factory. Usually only enough materials
are stored 1o keep the factory going for a
small number of days. Matenals are
automatically reordered when required,
to keep the factory working smoothly and
continuously.

The computer system is used 1o
purchase orders and follow up, ensure
quakty m the production process of the
vaendor, log the received the items,
arrange for inspection and supply the
iterns to the stores or armange timely
delivery depending on the production
schedule for eventual supply 1o
manufacture and

database required to manufacture the part, assembly.

Elements of CIM: cost accounting, Inventory control, Distribution

Cost accounting inventory control Distribution

Computerised inventory control

The finance department uses a
systems make It possible to

Distnbution {or warehousing) uses the computer
oompuler system to deal with the integrate the various functional system 1o aid In organizing the storage and
financal resources of & comgany, subsystems that are 3 part of the ratnaval of raw materials. components, finished
Planning of investment, working capital,  jnvantory management Into a single  900ds as well as shipment of flems

and cash flow control, realization of cohesive system,
recaipls, accounting and allocation of

tunds are the major tasks of the finance AN Invantory control system
deparments. encompasses all aspects of from the manufacturing area to storage. The

"‘;ZZ?‘W a company’s inventonies computer systems keep track of every Individual
including:

The components of cost accounting are: 9 product. Products are bar coded which are
constantly scannaed and recorded by the

All storage |s automated using computer
controbied vehicles move the finished product

e Inventory valuation : g::;::;mg computer system, Tha product is automatically

e Cost of goods sold valuation o Receiving moved from store o awaitng lories / trucks for

o Constraint analyss o Tracking distribution to the customer

. in anal

- mm anz:zs ® Warchousing and storage In today’s complex outsourcing scenario and the

o  Budgeting e Tumover need for just-in-time supply of components and
e Reordering subsystems, logistics and supply chain

management assume great importance,

CIM: case study Order from custome

Production Planning
Identify the elements of CIM in the case study above: i i1 10

Accounting

Motorota has beon using a computer-integrated process since 1988, A Motorola sales ropresentative takes an order, for
example, 150 black Brave pagers to be delivered on a certain date, types the order into a laptop computer and requests
delivery in two weeks

I'he order passes to a mainframe computer in their new factory in Flarida, USA. The computer automatically schadules the
150 pagers for production, (having calculated this s sulficient time for the pagers to be manufactured. It orders the proper
compononts, and, on the day after assembly, informs the shipping docks to express-mail It to the company who erder them,
By connecting each aspect of the manufacturing process vie compuler links, costly time delays and lack of communication
betwoen sales representatives and production engingers (often a problem when sales persons are not aware of their
company's production potential and product cagahilities) can be brought to a minimurm. This i possible because the
miuchines and computers found in the factory use the seme language as the computers used In sales and shipping.

T'he result for Motocala is that the Boynton Beach facility can produce the HBravo pocket pager at the sane cost as the
Singapore plant. which has cheaper labor and is not integrated, und can dellver, oves-night, custom-bullt pagers that used to

take nearly six weeks (o supply. An additional benefit Is that Motorola was able 10 use mastly the same machines that were in

its older factory, meaning they did not incur great expense In develaping and/or purchasing new equipment.
hntphorzenunceduw/prolects/OTHL-2 tachLhitm]

Notes / Activities
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Notes / Activities
CIM and scales of production

Given the high cost of implementing CIM systems, manufacturing scales of production have
to sufficiently large enough enough to justify the cost. Most often CIM is implemented in
factories with large production runs,

CIM Is particularly advantageous for complex manufacturing operations and complex
products - such as cars.

CIM can also be suited to Batch production where repetitive actions take place., It is suited
because the system is flexible and because of the automated coordination of setup and
changeovers.

CIM is not only for complex, capital-intensive manufacturing such as car making, but also for
fast response manufacturing which requires fiexibility such as textiles and fashion.

CIM and scales of production

Scale of Producton Advantages Disaovartagss

- Costs are 100 1o high 10 be used

e~ el aclis s Not usted for non-complex products

o Suited for batch due to the high Pexibility and
automation of CIM sy=tems
®  Suited for volume and mass due to the fully

ut M
tomated nature o4 C. High Initlal investment ana persannel

o Monitoring of 1ystem at all times : Training cost
Bateh, Volume or Mass o  Fawerarrors and waste e Jobiosses

®  Imorovements in productlvity and cuality control e  Lackof individuslity

o Grester consistency and cheaper products :

®  Parts eazdy manufactured and changed

»  Leszload time and lezs fabour

. Higher quality ot finish

o Candesigninown requirements

s Chesper products s Highinitial investment and perzonnel
Mass Customisation o Parts easily manufactured and changed e Training cost

¢  Random introduction of parts e Joblozzes

®  Lesslead time

o Higherquality ot finish

Computer Integrated Manufacturing

Advantages Disadvantages

Production time is reduced Each company has to come up with its own system and
integrate all the CIM components together

Reducing labour cost Initial investment and maintenance costs can be high

Reducing inventory cost No guarantee success in the market even though you have
quality products

Minimising waste

CIM components ensure higher quality in the p ipies of Lea
end products

CIM equipment allows production flexibility

15




Exam style questions Notes / Activities

2012 Multigle choice

35. Which of the following is an example of how design can be included in computer integrated
manufacturing (CIM)?

A. Functions are simulated in the virtual environment before prototypes are made

B. Components are ordered and traced by the computer system

C. Production is tracked by computerised inventory centrol

D. Retrieval and storage of parts is organised by the system

1. The image shows a barcode being scanned using a handheld scanner as part of the

Stocktaking process

1a) Outline how the integration of computer control into manufacturing canstreamline
systems such as stock taking. [2 Marks]

2. The image shows an exploded view of the camera on a smartphone, highlighting the
numpber of ipdividual parts used in the manufacture of a relatively small product.

2a) Outline the advantages of using computers to integrate the planning stage of the
manufacturing process [2 Marks]

3. Outline the importance of integrating computers into manufacturing in terms of inventory
for a company using a Just in Time strategy. [2 Marks]

4. The image shows a number of different ways individual parts required for manufacture and
the finished products might be distributed from supplier to manufacturer and from
manufacturer to customer.

4a)Outline the advantage of
integrating computers into the
manufacturing process in terms
of distribution. {2 Marks]

5. List 5 areas of manufacturing where computers might be integrated
[5 Marks]

6. The image shows a craftsman making a one-off specialist table. This craftsman specialises
in making made-to-arder furniture designs

6a) Explain why CIM would not
provide many, if any advantages
for this context

[3Marks]

7. Outline how Computer Aided Design might be utilized in a computer integrated
manufacturing company [2 Marks] 16
8. Outline why workers at a CIM facility need to be highly skilled [3 Marks]




10.4 Quality Management

Concepts and principles:
e Quality Control (QC)
e Statistical Process Control (SPC)
e Quality Assurance (QA)

Guidance:
o How QC at source eliminates waste from defects
* How continucus monitoring ensures that machines perform to the pre-determined standard/quality
e How QC, SPC and QA contribute to quality management
e The differences between QC, SPC and QA

Aims:
The Implementation of quality management strategies requires a critical and complete understanding of the needs of
a product, To ensure efficiency and efficacy, these measures need to be designed into the product and its production
system.

Nature of Design:
Designers should ensure that the quality of products is consistent through development of detailed manufacturing
requirements. They also need to focus on the means to achieve it. The importance of quality management through
quality controf (QC), statistical process control (SPC) and quality assurance (QA) reduces the potential waste of
resources.

Theory of knowledge:
Thera are commonly accepted ways of assuring quality in design. How do other areas of knowledge ensure the
quality of their outputs?

Quality Control (QC)

Quality control: Tojerances are defined at the design stage of the machinery, Parts not within tolerance
need to be reworked or scrapped. Continuous monitoring ensures thal the machines perform to the
pre-determined standard/quality. Quality control at the source eliminates waste from defects as workers are
responsible for the quality of the work they do,

Questions

How can QC at source eliminate waste from defects?

How could continuous monitoring ensures that machines parform to the pre-determined standard/quality?
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Notes / Activities
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Statistical process control (SPC) Notes / Activities

Statistical process control: This is a quality control tool that uses statistical methods to ensure that a
process operates at its most efficient. This is achieved through measuring aspects of a component to ensure
that it meets the required standard throughout its production in order to eliminate waste

Applicaticn of SPC

Quality measures
3 icati £ i s !
The application of SPC involves three main phases o Attribut
activity; # product characteristic that can be

evaluated with a discrete response
Phase 1. Stablisation of the process by the identification

and elimination of special causes (this means that
ariabl

something was different and the component will need Vanable

rapairing) a product characteristic that s continuous

and can be measured

weight - length

good - bad; yes - no

hitp:/iwww.endsoftheearth, comVSPC/Chap i htm

Pebe Acyen
Temt Aan
B P Capaiy

CIEN

Phase 2: Active Improvement efforts on the process
itself, 1.e. tackling common causes (this s a controlled Q

variation) ————n |
Phase 3! Monitoring the process to ensure the * m

Improvements are maintained, and incorporating D Cutates Hasteinee
additional improvements as the opporiunity arises a

Statistical process control (SPC) continued

Hospilais

limeliness and quickness of care, slafl responses to reguests, accuracy of [ab tests, cleanhness, courlesy,
accuracy of paperwork, speed of admittance and checkouts

Grocery Stores

waiting time to check oul, fraquency of out-ol-stock tems, quality of food items, cleankiness, customer
complaints, checkout register erors

Airlines

flight delays, lost luggage and Iugga?a handling, waiting time at ticket counters and chack-in, agent and flight
attendan! courtesy, accurate fight Information, passenger cabin cleaniiness and maintenance

Use of charts to track SPC

Procass has a tendency to go out of
control and 15 particulary harmful and
coslly If it goes out of control
Example;

At the beginning of a process itis a
wasle of ime and money to begin
production process with bad supplies
before a cosily or Irreversible pont,
after which the product is difficult to
rework or correct before and after
assambly or painting operations thal
might cover defects before the

final ar service is
g:zggurr‘e%r product or service i$ " 2 R S =

Quality assurance (QA)

Quality assurance. This covers all activites from design 1o documentation. It also includes the
roguiation of the quality of raw materials, assemblies, products and components, services
related 1o production, and managemaoent and inspection processes

Whal ars the differences?
e Quality Assurance makes sure you are doing
the night things, the right way
e« Quality Control makes sure the results of what
you've done are what you expected

We hav ) product and lound that

It wam not of a good quality What do you suppose wes \ p

the problam with it - design, matenals, manufacture é

msembtily ar finmh? Wan there a guarantee with it? \> -

Using your product analysas sklis tevel Unit i

(see pages 3-9), outline the quality ngtoa ¢
-

product that you are famifiar with
NAILED IT 18




Notes / Activities

How do QA, QC & SPC contribute to quality
management

By defintion, guality assurance is the process of verilying or determining whedher prodict o services meet or excesd cusiomes
satisfaction, ¥ has fowr cycies - PLAN, DO, STUDY and ACT,

Plan Plan invoives usng SPC 100ty o help you idecsly
G probleme and possibie causes
/ \ Do invalves executing te plan and making changes o
cormect or improve the situation
Act Do Study Fvolves examring the aff (\
] "] afiect of the changes (with

tre halp af gonirel charks)

Act involves slandard@ing tha changas and woming cn

< Aarthar avgrovaments of, IMEplamenang canaf Comacive
>tudy actions

Quakty assirancs teamns PLAN cn haw to produce a product or servioe that wil meat customar satisfacton. Afler planning,
EXECUTION of (v plan tekas place and deliverables sre STUDIED for confomity of varianca. Any abnormality |s then ACTED
UPON by the taasn for comection

Quakty control on the other hand & a Process emplaysd ta ensure 8 certam leval of guality in & product or senvica, Tha goal of 3
quality controt iam & lo denlify prodhucts or services that do not meel 8 company's specified standards of qualty. If a probiem is
dontified, e job of 8 quaity control Seam or professlonal may Involve Wempatarty stopping production or smplamentaton which
can minimize waste from dedects. Depending on the particular senice or praduct, or the type of problem identified, production ar
implamantation may not caase entiraly

Simply pul, quality assurance &nsures a product or service s manufactured, iImplemanted, crealed, of producad in the Aght way,
whita quaity contral evaluates whathar or not the end rasust s satsfactary,

How do QA, QC & SPC contribute to quality
management continued

Quality Assurance is an overall davaelopment
and management process whilst Quality Control
is product orlented and comes as part of the
overall Quality Assurance package on offer to the
customer,

Quality Assurance includes a planned system of
review procedures conducted by personnel not
directly involved in the development process
preferably by third parties should be performed

Quality Control is a system of rouline
technical activities, to measure and control
the quality of the Inventory as it is being
developed.

Quality Control includes general methods
suth as accuracy checks on data
acquisition and calculation and the use of
approved standardised procedure for
emission calculations, measurements,

estimating uncerainties, archiving
Informations and reporting.

upon the finafized inventory after the
implementation of QC Process,

Quality control process stops:

1. Choose control subject

2. Establish Measurement

3. Establish standards of performance
4. Measure Actual Performance

5. Compare to Standards (Interpret the
difference)

6. Take action on the difference

How do QA, QC & SPC contribute to quality
management continued

The International Standards Organisation

ISO %000
( - The ISO 9000 family addrosses various aspects
o of quality management and contains some of
v:..—.-.—L-.......:r IS0's best known standards
wereniawn wllh € oot
—_— The standards provide guidance and tools for
r—‘—”_,_,__ e T companies and organizations who want 1o ensure
l {[ that their products and services consistently meet
— cusiomer’'s requirements. and that quality Is
ot ___-_' AR consistently Improved
i~ e
. e Standards In the ISO 9000 family include:
7N Pt T e IS0 9001:2008 - sets out the requirements
P it E mermaw certem fone om sopomt
e e b D e, of a quality management system
. N ety rene e IS0 9000:2006 - covers the basic concepts
[’E and language
FSEEET—) Fonarers sy ] e [SO 9004:2009 - focuses on how to make a
SRR 1o v
| et Dy over I- B e qualily management systermn more efficient
L—;— and effective
1 S| r?:-"._.m_ . .DSO 19011:2011 - sats out guidano_eon
'] [ framie internal and external audits of quality 19

management systems.

LU\ Cat e o et b 0 -
\
/

. tHp jisafiso 9



The differences between QA, QC & SPC

QA is process cnented while QC is product onented
QA deals in developing processes and systems that align with QMS
QC on the other hand deals with meaitoring products

For example, 8 QA enginear would develop a quality plan tased on custamer requiremeants and a QC
engineer would monitar and ensure that a8 requirements of the guality plan are met during manufacturing.

A QA engmeer may be involved in developing packaging & shpping requiramants or provide guality
specifications to purchasing. The QC engineer would only focus on making sure product mesats the
reguireaments of quality plan as sat by QA

QA 1= the part of QM Tocussed on providing confidence that quality requirements will be Tulfilled
QC is the part of QM focussed on fulfilling quality requiremants

Qc (=) QC Exnrrples OA Exnrnplos
Prodct Procwss Wakireough sty mucht

I uca;lv.n :-\ o-actve -h:v:‘\ng Llulrr;; pocess
Line Tunction S5t funsction Inspecticn Seloction of woks
Find dwiwcty Provwes dulechs Chechpant mvew Tramng

The differences between QA, QC & SPC
continued

SPC uses statistical tools to observe the

performance of the production process o detact
significant variations before they rasult in the
production of a sub-standard article. m"::no S - fm—— e sk
SPC is applied to reduce or eliminate process e e

waste and can reduce time required to produce

the product. SPC decreases the likelihood the .?.:’."....""’.;‘1. % Wc.-:mm
finished product will need to be reworked and

can also identify bottienecks, waiting times, and

other sources of delays within the process

SPC emphasizes early detection and prevention m

of problems, rather than the correction of

problems after they have occurred.

Team Worsfow Technology

MERE  MARSENRT o

A
;‘gf’” ISy
etLEm
T e WAL
CARL
S

AN NEASUEE Mo sd PAALLUNE.

6M's, 7P’s and 5S's

Cause and effect - The Ishikawa Diagram
Common uses of the Ishikawa diagram are product
desian and quality defect prevention, to identify
potential factors causing an overall effect. Each
cause or reason for imperfection is a source of
variation. Causes are usually grouped into major
categaories to identify thess sources of vanation,

Variables for cause and effect in the
Marketing, Manufacturing and Service Industries

The 6Ms (used in manufacturing industry)

Machine  {Technology)
Method (Process)
Material (Includes Raw Matenal, Consumables and Information. )

Manpower (Physical work/Mind Power: Kaizens, Suggestions
Measurement (Inspection)
Mothar Nature (Environment)

The original 6Ms used by the Toyota Production System have been expanded by some to include
the following and are referred to as the 8Ms
* Management/Money Power

The 5Ss (used in service industry)
s Maintenance

e Surroundings

The 7Ps (used in marketing . Supphers
industry) ) Systt_ams

e Product/Service : g:{l‘l;y

e Price

e Place

e Promotion @

e Paople/personnel S TOYOTA

e Positioning

e Packaging

Notes / Activities
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EXAM QUESTIONS

2016

3. Read the case study. Answer the following question.

In 1889, Edouard Michelin took over a company that made farm
machinery and rubber balls and renamed it Michelin et Cie. After a
chance mesting with a cyclist, he developed the first pneumatic
(air-filled) bicycle tyre (see Figure 3 below), which was used ina
long distance race in 1891.

Following the success of this tyre, Michelin developed a pneumatic
tyre for a car that was used in the Paris-Bordeaux-Paris race of
1895.

Although the newly patented tyres were parceived as a major
development, the market for them was very small as there were
few motorists on the road.

In 1800 the Michelin brothers decided to promote the excitement
and romance of travel by car by producing travel guides and maps.
The guides contained information on places to visit, obtain fuel,
accommodation and good food. The guides were given away for
free and quickly became popular,

EXAM QUESTIONS

Question 3 continued

A further development was the Michelin star (*) rating which grades
restaurants with one, two or three stars based on the standard of food from
very good to outstanding. A Michelin star is very difficult to achieve and is
highly prized by restaurants around the world.

The Michelin Man (Figure 5) is one of the world's oldest trademarks,
originating in 1898, and has evolved over time.

Today, Michelin produces 10 million maps and guides each year which are
sold in 170 countries, Michelin also spends in excess of $700 million each
year on research and development (R&D), employing 6000 people in this
area alone,

Figure 4 shows an illustration of the Michelin brothers gaining inspiration for
the Michelin Man trademark from a stack of tyres in 1898 Figura 5 shows the
Michelin Man (Bibendum) trademark,

(e) Discuss how Michelin has used market penetration, product development
and product diversification as growth strategies to develop its market over the
past 125 years. [9]

Notes / Activities
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10.5 Economic Viability

Essential idea and understanding

Essential Idea - Designers must consider the economic viability of their designs
for them to gain a place in the market.

Essential understanding - Designers need to consider how the costs of
materials, manufacturing processes, scale of production and labour contribute
to the retail cost of a product. Strategies for minimising these costs at the
design stage are most effective to ensure that a product is affordable and can
gain a financial return.

Economic viability

How do companies set the price of a product? If they get it wrong their
product could be a disaster:

e Too high and nobody will buy it

e Too low and you won't cover your costs

Identify a product which was not successful because the price was
considered too high by the target market

Cost effective

Cost effectiveness is the most efficient way of designing and producing a product
from the manufacturer's point of view.
Costs that the manufacturer my incur are
- Marketing
distribution,
Transportation
- government taxes,
energy consumption,
overhead expenditures,
research and development,
- capital costs (plant and machinery),
warehousing and inventory storage,
-  profit margins value and price of raw materials
time manufacturing { hourly rates for employees)

Cost effective

Designers can make their products more cost effective by:

- Reducing the number of components
- Standardizing components for use in a product family . T———
Reducing the number of processes
Using automated or low-skilled processes

Identify a simple product and discuss which components
could be removed and explain how this would affect the
cost of manufacturing the product

Notes / Activities
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Value for money Notes / Activities

Value for money is the relationship between
what a product is worth (or perceived to be
worth) and what it costs.

A product can only be successful if customers
believe they are getting good value for money
when they purchase a product and if it is
manufactured in a cost-effective way.

Costing versus pricing

Itis important to note the difference between cost and

price. For a product to achieve profit, the price of a

product has to be higher than its cost.

Price is the amount a customer pays for that product

or service, The difference between the price that is GBSTIIB

paid and the cost that is incurred is the profit the and PRICING
business makes when the item sells. If a customer pays

$10 for an item that costs the company $5 to produce

and sell, the company makes a $5 profit. audhies

Fixed costs and variable costs

In economics, fixed costs and variable costs are business
expenses that are not dependant on the level of goods or  Tew
services produced by the business, They tend to be time- e
refated such as salaries or rents being paid per month,

and are often referred as overhead costs.

Outpat

Fixed costs do not vary with sales, usually are costs that l PSP Bl MR e -}g

must be paid out before production starts,

Variable costs change in proportion to the good or F

service the business produces. These include, materials o e (D
{processed and raw), utilities {electricity, water etc), T iR
wages, storage, distribution. : ™ B~ —— oy
Fixed costs and variable costs make up the two

Mo {

components of total cost. - A s ' x
Fixed costs and variable costs
e ’ Fixed Coste va, Variable Conts ,’:?»':

Assume your Design Prototype went into
commercial production. Identify the fixed costs and
the variable costs associated with its production.

Cost analysis

Cost analysis involves the evaluation of the
separate elements of cost {fixed, variable, total
and price),

Cost analysis is used to determine if a product
fits within a fair and reasonable price range. It
is used by manufacturers to determine the
break-even point for a product, It allows the
economic feasibility of a product to be
established.

Identify reasons / factors which lead to a
product being considered not economically 23
feasible




Break even

When the sales revenue exceed the cost of production
we get a profit. Until that point we will be operating at a
loss.

| Beesk-Even Point
Because of high set-up costs (fixed costs) most
businesses do not make a profit until after their 5th year.

Break-even

Break-even Is the point of balance between profit and
loss. It represents the number of sales of a product
required to cover the total costs (fixed and variable).

This is the point in time when sales revenues overtake
production costs and companies move from loss to profit.

UnitSales

Pricing strategies

Designers must consider economic feasibility of their designs.
When companies calculate the price of their products they use Pricing Strategies described below,
Often more than one strategy would be used.

Price minus The market demand determines the product selling price before manufacturing begins.
Then all commerncial costs (manufacture, profits, etc) are determined and the company works within
these constralnts,

Retail pricing It is the recomenended retail price (RRP) suggested by the manufacturer [MSRP] that the retailer
should sell the product for,
It is to standardise prices
Same retallers will <ell below the RRP 1o Jure customers.

Wholesale price  The cost of a product soéd by the wholesaler —

The procuct costs more than the mansfacturer but less than the retailer.

Typical It is the total costy (vartable and fixed) to manufacture the product.

manufacturing Divide the total manufacturing/product costs by the total

price products/items produced to get the average cost/price per Lnit.
Once total costs are determined then a profit margin is added,

The goal is to maximise profit.

Pricing strategies

Target cost It Is desired final cost of a product Is determined befare manufacturing begins,
This is based an the competing pricing.

Profit is then removed to determine initial cost.

The product is design or designed to meet it

Return on Receiving a profit (return) on money invested into the product or service

investment Usually expressed as a percentage.
The higher the ROI the better returmn

Unit cost The costs a company incurs to produce store and sell one product (item).
This is calculated as an average cost.
These inchude fixed and variable costs

Sales volume It Is the amount of products sold In a specitied time peried during regular working operations of a
company.

They can be annual, quarterly, ete sales
Can also be based on demographics, geographic regions, etc

Financial return It is the profits generated from a sale or investment into a company.

Exam style questions

The image shows an exploded view of a Converse shoe, A designer &
is considering increasing the thickness of the canvas sides so the Eyoless o4 :
eyelets are no longer necessary. e\ £ )

o\ S A

(&)W ) "/. 4 Carwas

N
Outline how the redesign of the shoe could make them more cost
effective in terms of manufacture. = N A
2 Marks] | e

Notes / Activities
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Exam Style questions Notes / Activities

The image shows a fixed and variable cost graph
State whether as volume of production increases, total
fixed costs increase, stay the same or decrease. (1 mark)

Price
Total Cost

_~ Varigble Cost

K B —’ Fiwed Cast

Units

The image shows a fixed and variable cost graph Price
As the number of units increase the fixed costs stay Total Cost
constant,

State what happens to the cost per unit when the
number of units produced increases from 10 to 50
[1 Mark]

Variable Cos?

-t Fised Cost

0 10: :20. 30 40 B0 V™

Explain why Standardizing components for use in a product family impraves the cost
effectiveness of manufacturing the products [3 Marks]

Exam style questions

The image shows the automated production line for a
drinks manufacturer,

Outline how automation in a manufacturing system can
help improve the cost effectiveness

[2 Marks] &

I

Define Value for Money [1 Mark]

The following are costs that were incurred by Nike, Inc.

Determine which costs are fixed (F) and which are variable (V).

rubber for the sole of the shoe, $6 per shoe

rent on the manufacturing facility building, $188,000 annually

sales manager salary, $127,000 annually

worker who operates the machine that puts the shoe together, $2 per shoe
shoe laces, $1.80 per shoe

worker who puts the shoes in the shoe box, $0.20 per shoe

insurance on the manufacturing facility, $23,000 annually

water and utilities, $22,000 per month consistently

depreciation on manufacturing equipment, $18,000 each month

10. already contracted advertising on television, $1,800,000 annually

11. sales commission paid to salespeople based on 5% of sales

12. office supplies, usually approximately $3,000 per month

13. paper for the copier in the executive offices, usually about $1,200 per month
14. glue used in the shoe, approximately $0.18 per shoe

15. company jet lease, $14,000 per month 5
16. [15 Marks]
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Many companies such as Apple Inc. subcontract the Notes / Activities

manufacture of their products to countries such as China
and Vietnam

Qutiine why these companies choose to do this, in relation
to Economic Viability

[2 Marks)

Exam style questions

The image shows where different parts of the
Airbus A380 are manufactured before being
assembled in Toulouse, France

Outline how Airbus could improve the cost
effectiveness of the Airbus A380 [2 Marks)

In lean production there are 7 different wastes. Outline how a company can become more cost
effective by reducing each of them [14 Marks]

Exam style questions

The image compares the price of an iPhone 7 and . ) J!

an Oppo F1s.
Outline why some consumers think the iPhone is Appla IPhone 7 Oppo Fis
still value for money even though the Oppo is
more than half the price and has similar specs
[2 Marks] T 41,007 2 17,990
Buy Now Suy Now o
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Topic 10. Summary Notes

Topic 10: Commercial production

Just in time (JIT) and just in case (JIC)

JIT and JIC are two production strategies used by manufacturers that have both advantages and disadvantages to them. A
manufacturing company will choose one of these strategies to follow for many reasons that include the products they are
producing, the nature of the market and the nature of the economy.

. Just in time: A situation where a company does not allocate space to the storage of components or completed items,
but instead orders or manufactures them when required. Large storage areas are not needed and items that are not
ordered by customers are not made.

o Just in case: A situation where a company keeps a small stock of components or products or ones that take a long time
to make, just in case of a rush order.

Lean production - Lean production considers product and process design as an ongoing activity and not a one-off task. It
should be viewed as a long-term strategy that focuses on continual feedback and incremental improvement. The
characteristics of lean production include:

. JIT supplies

o a highly trained, multi-skilled workforce
o quality control and continuous improvement
. zero defects, zero inventory.

There are many advantages and disadvantages to lean production for a company. Students will need to consider these in
relation to the 10 principles of lean production.

1. Eliminating waste

2. Minimizing inventory

3. Maximizing flow

4, Pulling production from customer demand
5. Meeting customer requirements

6. Doing it right first time

7. Empowering workers

8. Designing for rapid changeover

9. Partnering with suppliers

10. Creating a culture of continuous improvement (Kaizen)

Kaizen - The practice of continuous improvement. The concept was originally introduced to the West by Masaaki Imai in
his book Kaizen: The Key to Japan's Competitive Success, in 1986. Today, Kaizen is recognized worldwide as an important
pillar of an organization's long-term competitive strategy.

28



Kaizen helps to improve the efficiency of the production process by focusing on continuous
improvement of the production process. It involves all employees and the supply chain and

by improving efficiency it aims to reduce waste. This means that it is complementary to a philosophy of
lean production.

eg A company which manufacturers a range of computer accessories is considering future strategies in
product development and the management of the production process. The company has used the
graph in Figure 1 to try and decide on its pricing policy for products and Kaizen has been discussed as a
possible strategy to improve production.

Graph of predicted sales compared to price

250 000 R

200 000 T~
150 000 TN

100 000 N
50 000 —

0

£0 £5 £10 £15 £20 £25 £30
The pricing strategy used here is known as ‘demand pricing’ — the volume of sales is based on the
correlation (connection) between price and consumer demand.

e the break-even point for each level of sales needs to be calculated in order to choose the price
which will provide the best profit

Cost Plus Pricing - estimates the average cost of producing and marketing a product and
then adding a mark-up to make a profit;

Value stream mapping is a lean production management tool used to analyse current and future

Using this tool, a cross functional team can produce:

¢ avisual map of the ‘current state’ (ie how things operate now),

¢ identifying all the steps in a construction pathway - from service user to supplies used.

¢ The team then focus on the “future state' which often represents a significant change in the
way the system currently operates.

¢ This means that the team need to develop an implementation strategy to make the future
state a reality.

increased quality.
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Workflow analysis is the review of processes in a workflow, for example, a production line, in_

e Streamlining manual business processes to make them more efficient.
e Automating business processes.

Consider how value stream mapping and workflow analysis contribute to an effective lean
production method.

Method: describe:

¢ Value stream mapping

o Work flow analysis
e Explain How do they work together to meet lean production targets

In terms of lean production, a product family is a group of products using similar processing methods.

Eg — if you design a range of furniture it would be a product family if the same fixings and fittings
were used for across the range of products.When considering the role of the workforce in lean
production, students will need to focus on three particular areas.

e Training
e Devolution in power relating to process improvement
« Kaizen: a philosophy and commitment to continuous process and product improvement

The development of a highly skilled workforce can build deep understanding of how the production
process works and allow workers at all levels to identify areas of the workflow to be improved.
Understanding that the best people to identify improvements of a product or system are those who
use it — ask your employees - companies striving for a lean production system ensure that all
members of the workforce are able to contribute to the design of the system.

the workforce and gives them a sense of ownership and loyalty to the company.

Lead time refers to the time quoted to customers (usually in days or weeks) between the date of
purchase and the date of delivery.

The 5S5s is a formal approach to cleaning and organizing the workplace involving five processes:

sorting

stabilizing

shining

standardizing
sustaining the practice.

NRwe
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The seven wastes are:

overproduction

waiting

transporting

inappropriate processing
unnecessary inventory
unnecessary/excess motion
defects.

N, AawNeE

Computer-integrated manufacture (CIM)
CIM is a system of manufacturing that uses computers to integrate the processing of production,

facilitates:

s sharing of data to create a more flexible and efficient manufacturing system.

When considering the advantages and disadvantages of CIM, students need to do so in relation to
initial investment — fixed costs - and maintenance — variable costs.

CIM can be applied to different scales of production.

Student task: consider the advantages and disadvantages of CIM in relation to different production
systems.

Craft:

Batch:

Volume:

31




Quality management

» Quality control: Tolerances are defined at the design stage of the machinery. Parts not within
tolerance need to be reworked or scrapped. Continuous monitoring ensures that the machines
perform to the pre-determined standard/quality. Quality control at the source eliminates waste
from defects as workers are responsible for the quality of the work they do.

» Statistical process control: This is a quality control tool that uses statistical methods to ensure
that a process operates at its most efficient. This is achieved through measuring aspects of a
eliminate waste.

* Quality assurance. This covers all activities from design to documentation. It also includes the
regulation of the quality of raw materials, assemblies, products and components, services
related to production, and management and inspection processes.

» HACCP — Hazard And Critical Control Points

Economic viability

Cost effectiveness is the most efficient way of designing and producing a product from the
manufacturer’s point of view — manufacturer evaluation criteria

Value for money is the relationship between what a product is worth and what it costs. — customer
evaluation criteria

It is important to note the difference between cost and price. For a product to achieve profit, the price

and manufacturing the product, and getting it to the point of sale.

» Fixed costs are the costs that must be paid out before production starts, for example,
machinery. These costs do not change with the level of production.

* Variable costs are costs that vary with output, for example, fuel or raw material.

* Cost analysis is a tool used to determine the potential risks and gains of producing a product. It
is used by manufacturers to determine the break-even point for a product and can be used to
create multiple scenarios for a product. It allows the feasibility of a product to be established.

» Break-even is the point of balance between profit and loss. It represents the number of sales of
a product required to cover the total costs (fixed and variable).

There are many strategies available for calculating prices of a product and often more than one
strategy is used to determine a correct price. These strategies are used in conjunction with the price
setting strategies listed in sub-topic 9.3: Marketing mix.

Price-setting strategies include:

.. » product line pricing
* cost-plus p.rlc?lng s psychological pricing.
» demand pricing

» competitor-based pricing Pricing strategies include:

e price-minus strategy

o retail price

+ wholesale price

s typical manufacturing price
s target costs

¢ return on investment

* unit cost
¢ sales volume
+ financial return. 32
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Exam Practice Questions

Figure 12 shows the first transparent toaster to go into commercial production. It 1s called

Le Toaster Vision and i1s manufactured by Magimix. A user can see when the toast 1s
brown enough. Four infra-red heating tubes provide the heat to toast the bread. The transparent

walls comprise two panels of double insulated glass.

Figure 12: Le Toaster Vision by Magimix.

(1) Duscuss the criteria that a consumer might apply to evaluate Le Toaster Vision for
value for money before purchase, during initial use and after long-term use. [9]
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Figure 7 shows the award winning Ole chair designed by Ludovica and Roberto Palomba and
manufactured by Crassevig company from plywood with a hardwood (oak) surface veneer.

Figure 7: The Ole chair

Explain three important quality control considerations for the mamufacture of the
Ole char. e
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9.  Figure 15 shows a double-winged lever design corkscrew patented by Dominick Rosati
in 1930. The corkscrew is placed over the lip of the bottle and the worm screwed into the
cork so that the wings lift up. When the worm 1s far enough into the corkscrew, the wings are
pushed down and the cork is lifted out of the bottle, A force of 360N is required to remove
the cork from the bottle. Figure 16 shows an Alcssi Anna G novelty corkscrew designed by
Alessandro Mendini. It works on the same principle as the corkscrew in Figure 15.

Figure 15: Adouble-winged lever design corkscrew Figure 16: Alessi Anna G Corkscrew

(1) Describe how the concept of break-even relates to the production of the
Alessi Anna G corkscrew. [2]

(1)  Outline one advantage to the consumer of cars produced by just-in-time (JIT). [2]
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9.  Figure 6 shows a traditional design of a wooden pencil manufactured by the German company
Faber-Castell. Faber-Castell have manufactured wooden pencils since 1761. The softwood
casing 1s bonded to the graphite lead with epoxy resin glue. Although wooden pencils are
very cheap nowadays, they were extremely expensive in 1761. Since 1761 the company
has expanded its range of pencils to include ones with integrated sharpeners and erasers,
cosmetic pencils and mechanical pencils. Figure 7 shows a solid silver mechanical pencil
from the Faber-Castell range. The silver casing has a space for a name to be engraved on it.
It 1s an internationally-agreed legal requirement that all solid silver products are hallmarked.
A hallmark identifies the manufacturer, the date and place of manufacture, and the silver content.

Figure 6: Faber-Castell wooden pencil  Figure 7: Faber-Castell solid silver mechanical pencil

//

% FABER-CASTELL

(11)  Outline one quality assurance feature of the silver pen. 2]

(1) Compare a wooden pencil produced in 1761 with the silver pencil produced in 2010
in relation to value for money for the consumer in each case. [9]
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(a) Outline one advantage of a computer-integrated manufacturing (CIM) system for
consumers. [2]

(b) Outline one disadvantage of adopting a CIM system for a small manufacturing company. /2]
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Glossary of Terms

Topic 10: Commercial production

Term Definition

Computer A system of manufacturing that uses computers to integrate the
integrated processing of production, business and manufacturing in order to
manufacturing create more efficient production lines.

(CIm)

Cost-effectiveness = The most efficient way of designing and producing a product from
the manufacturer’s point of view.

Environmental A tool designed to identify and predict the impact of a product on
impact assessment  the environment.

matrix

Just in case (JIC) A situation where a company keeps a small stock of components (or

complete items) or ones that take a long time to make, just in case of
a rush order.

Just in time (JIT) A situation where a firm does not allocate space to the storage of
components or completed items, but instead orders them (or
manufactures them) when required. Large storage areas are not
needed and items that are not ordered are not made.

Kaizen A culture of continuous improvement originating in Japan and
considered an important aspect of an organization's long-term
strategy.

Lead time The time between the initiation and the execution of a process.

Lean production A long-term production strategy that considers product and process

design as an ongoing activity. It focusses on continual feedback and
incremental improvement.

Quality assurance This covers all activities from design to documentation. It also

(QA) includes the regulation of quality of raw materials, assemblies,
products and components, services related to production, and

| management and inspection processes.

Quality control (QC) Involved in development systems to ensure that products or services
are designed and produced to meet or exceed customer
requirements and expectations.

Statistical process A quality control tool that uses statistical methods to ensure a

control (SPC) process is operating at its most efficient.

Value for money The relationship between what something, for example, a product, is
worth and the cash amount spent on it.

Value stream A lean production management tool used to analyse current and

mapping future processes for the production of a product through to delivery
to the customer.

Workflow analysis  The review of processes in a workflow in order to identify potential
improvements.
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