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The Breakaway plant in Tulsa, Oklahoma manufactures medium voltage circuit
breakers to customer specifications. The company understates its product line when
it advertises it offers two basic models. Because of the many options available to
customers, numerous product configurations can be built and sold to a broad
customer base. Thus, Breakaway is recognized for its wide selection despite its
simplistic appeal. It also is known for its unique, innovative designs and for the high
quality of its products.

The Tulsa plant is departmentalized into the following areas: fabrication, ma-
chine shop, plating and painting, subassembly, final assembly, and testing and
packing, Parts fabrication, subassembly, and final assembly all do their own weekly
scheduling of production, and each operates duplicate lines for processing. Further-
more, all three areas are trying to increase lot sizes in order to gain economies of
scale. The production planners charged with determining the lot sizes are very
enthusiastic about improving productivity. Department heads have set forth produc-
tivity goals for their respective areas.

One reason the department heads are keen on long production runs is the
prevailing attitude at Breakaway toward production changeovers. Setups at Break-
away are viewed as production interferences. For example, a typical setup in sheet
metal fabrication is estimated to take one hour away from production time.
Changeovers in metal fabrication are done by individuals who must adjust different
dies without assistance. Because of the many differences in the heights of the dies,
the changeovers vary in procedure and duration. Changeovers are complicated not
only by the compensations for die heights but also by the awkwardness and rigidity
of some of the clamping devices which must be adjusted.

One of Breakaway’s corporation consultants thinks the Tulsa plant would be a
good starting place for studying productivity improvements which eventually could
be copied at other plants. The consultant wants to focus on inventory reduction as a
key to improving productivity throughout the entire organization. Because of recent
familiarity with the potential benefits of just-in-time (JIT), the consultant wants the
Tulsa plant to commit itself to a JIT program. The JIT principle to receive the
greatest emphasis is the elimination of inventory waste.

1. What problems will be encountered in implementing a JIT program at the
Tulsa plant? Are any of these common to most organizations embarking on a
JIT program?

2. What factors may be critical to the success of a JIT program (at Breakaway in
particular and at any other organization)? If such a program were successful,
what results could be expected?

3. Do you recommend a JIT program for Breakaway’s Tulsa plant? If so, on
what scale? What introductory steps should be taken during a JIT implemen-
tation?
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® reduce lead times

® organize effectiveness

® use all the expertise available (i.e. people who do the jobs plus
technical backup).

These are the fndamental changes which lead to JIT - all good inventory
‘management techniques. The most important of these improvements has
been in quality, particularly in management processes — quality of records,
supply, delivery, forecasting and target setting.

Holding inventory shows we don’t have control.

Stock controllers have been sceptical about the efficiency of frequent
deliveries of smaller batches without investigating all the options and the
potential. There are many instances where the accepted delivery quantity is
now much smaller than it was a few years ago, and is destined to continue
to be reduced. Some of the contrasting features of managing conventional
stock control and JIT control are shown in Table 4.1.

Table 4.1 Contrasts between conventional and JIT inventory control

d with the status quo Continuous improvement
Lead time is fixed Reducing eud time s s contining challenge
ct range s a sales issue luct range reduction is an inventory issue
Mansgement proide methods Optr-wrs are responsible for practices
ock in case of customer demand Purchased to meet demand rate
o purchase batch size Buy singly or small quantities

Just in time works as a pull system whereas conventional stock control
and material requirements planning are essentially push systems. In the
push system the stock is provided for the next stage of supply, ¢.g. buying
items for sales to sell or starting manufacture without having the total
production path clear. The philosophy with push systems could often be
thought of as packing so much into the warehouse or production plant that
they will have to send some items out because there is only limited
space!

With a pull system the first action in the chain is that the item is
demanded. To satisfy this demand there is an item in stock. As soon as this
stock is used up, then another item is supplied, either from outside or from




[image: image3.jpg]N-TIME MANAGEMENT 61

a production process. The supply is organized so that the effective supply
lead time is very short (under one day) and the quantity supplied is small
~a few minutes up to a week’s worth of demand. In production the demand
filters backwards through the processes creating a demand down the bill of
materials, and ending up with issue of one product’s worth of raw
‘material.

Continuous improvement processes are associated with JIT including
product quality, process efficiency, information systems and operating
value-added activities more effectively while eliminating non-value-added
activities.

Who can use JIT?

Quality process improvement is usually thought of as a continuous journey
of improvement, with no definite ending, since there is always more
potential. From the point of view of material flow the principle of JIT is
obviously ideal but it is often difficult to implement in practical situations
unless the conditions are right. Of course, the right conditions do not
happen by accident and anyone looking for the benefits has to work hard to
create the appropriate situation. Just-in-time supply should be considered
as a quality process, although most of the objections to JIT are based on
lack of quality in some aspect of supply or demand. If stock levels are
incorrect, this is often the result of complacency or lack of understanding
(usually both). There is no perfect solution to stockholding but, like any
other quality improvement process, JIT operations gradually develop an
existing unsatisfactory situation into an improved one. A decrease in lead
times and simplification of processes should be the aim of all inventory
managers. From the viewpoint of JIT, time is a value-added commodity and
wasting it is unprofitable. The more time saved the better, and continuous
improvement means reducing the timescales.

JIT results from best practice in inventory control.

The definition of just in time presented so far can apply to any material
‘management process which actively minimizes timescales. The purist would
think that there is more to JIT than this simple concept and there are some
specific concepts for achieving this reduction in timescales, particularly:

@ desire to improve
 simplification
 demand-led supply (pull)
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© quality conformance
» devolution of responsibility.

If these concepts are put into practice, then an operation has a JIT
philosophy (most of these concepts are fundamental to good inventory
management anyway). Supported by improvements in communications
and driven by the need for better service and lower costs, the influence of
JIT has been felt in all types of business and has fuclled change.

FIT in manufacture and warehousing

Just in time was taken up by some sectors of manufacturing originally as a
space efficient method of production. For some supply chains, the
application of JIT is natural because of the nature of the products or the
processes, ¢.g. in fast-cycle manufacture, where a stage in the production
process takes very little time. In a high-volume manufacture, delays
between processes would cause large stockholding (or, more specifically,
work in progress). In other businesses JIT techniques are less easy to apply.
Retail shops find it important to hold stock so that the customer can have
a choice of several options, so JIT supply would not be appropriate for this
stage of supply without changing the nature of the relationship. If the
customer were buying the same item by mail order, then there is a very
good opportunity to use JIT techniques.

Although the original impetus for JIT was for space saving, the greatest
benefits are financial. In Chapter 1 (section on profit through inventory
‘management) the benefits of lower stock on profits were illustrated. This
‘magnitude of improvement is likely to occur for a second time as a result of
applying JIT.

Consider the example used in Chapter 1 with cach of the companies
having a £5 million turnover. Often companies find that half their costs are
in purchased materials; let us assume that the same is true for these
companics.

If these companies are distributors, then the stock cover for The Slack
Company is 52 weeks and for M. Tight Ltd is 10.4 wecks. If the application
Oof JIT on selected lines (product types) could reduce the overall stock cover
to 1 week, then this would result in an inventory holding of only £48 000,
a saving of £202000 even for M. Tight Ltd. The stock cover and relative
inventory investment are shown in Table 4.2 for a turnover of £5 million.
The decrease in inventory values is large when the initial stock cover is high.
However, as stock cover becomes low the potential savings are lower and
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Table 4.2 Warchouse stockholding.

52 weeks 2500
10.4 wecks 500
6 weel 288
42 weeks 202
1week 48
1 day 10
1 hour 13

the risks greater. It is then not the value of inventory that is the driving
factor toward zero inventory, but the operational cost savings.

Applying the same logic to a manufacturing situation shows additional
benefits through the savings in planning resource. The operational situation
is more complex in manufacturing. The material cost starts out as, say, 50
per cent of turnover but then collects added value until it is worth typically
70 per cent of sales value. For simplicity let us assume that there is an equal
balance of inventory throughout manufacture, so that the average inventory
value is 60 per cent of sales value.

Lead time should be reduced
it results from a planning problem

A further aspect of manufacturing is the number of jobs in progress. It is

typical for a company with a turnover of £5 million to issue about fifty new.
jobs to production each week. (The logic of the following discussion works
just as well for companies with different numbers of jobs and turnover
values.)

Using this figure a manufacturer’s performance table can be created as
shown in Table 4.3. Stock cover in manufacturing is required for the
duration of average throughput time. For The Slack Company the £2.5
million inventory equates to 43.3 weeks’ cover and a total of 2167 jobs in
work (assuming that all the inventory value is in work in progress ~ WIP).
For Tight Ltd the WIP equates to 8.7 weeks’ cover and 433 jobs.

The advantage of reduced lead times in manufacturing is twofold, as can
be seen from Table 4.3. Inventory investment is reduced as well as the
number of jobs and the complexity of the materials management. It takes a
great deal of effort to control 433 jobs, but much less to track fifty.
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Table 4.3 Effect of throughput time on manufacturing inventory

4334 weeks 25000
8.66 weeks 4160
6 weeks 2880
4.2 weeks 2020
1week 480
1 day 100
1 hour

Table 4.3 shows that major cost savings go hand in hand with reductions
in manufacturing complexity. Inventory cost savings in particular can be
achieved by cutting the lead time down to a few weeks, days or hours - and
then benefits flow from other operating costs, such as less shop-floor space
required, improved flexibility, less expediting, more control and less
material handling. There is a similar simplification in warehousing where
Tower stocks means less to count and less to control.

JIT environment
The ideal situation

Over the years the perception of lead time has c)lnnged in most businesses.
Lead times dueto fluence of cust
accountants, the former wanting faster service and the latter lower
inventory. This has been a gradual culture change, but the move to true JIT
requires a further leap in thinking. An atitude of ‘we’re doing alright, don’t
risk it has to be replaced by ‘this is what we need to do, now how do we
make it happen?” - i.c. continuous development. Just-in-time individuals
have to create an environment where things do not go wrong and their
positive attitude is the basis of JIT philosophy, whose essence is reliability
and consistency. Ideally this reliability must pervade the whole of the
‘material control operation, not just one stage. Performance is dependent
upon a number of factors, for example suppliers, the market, the company
itself and the individuals within it, and these factors will always throw up a
problem of some sort. (These should be considered as the challenges of
everyday stock control.)

Business needs to use JIT to remain competitive
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In high-volume manufacture it s easy to see how items can be transferred
from operation to operation, and lead times and cycle times can be kept
very low. In distribution operations where the demand is variable and
uncertain, then the application of JIT is rather more difficult, but not
impossible.

Typical features of the ideal company where JIT concepts could be
applied would be:

narrow product range
manufacturer

igh volume
stable market
influential
good quality management
local, reliable suppliers
dependent suppliers
fast-cycle processes
affluent.

The one major clement which was left out of this ideal list is personal
commitment, and although comparison with one’s own current business
profile might prompt many to discard JIT as inappropriate, a positive
attitude will prompt others to consider how close their business is to these
ideals and how JIT can work in reality. This is a major factor because
successful JIT depends on commitment by a core of people at operational
level and equal dedication of managers and directors. As in all good
management, it is useful to have monitors for success. These are local
targets decided upon by the local team to set and manage their own
performance and criteria for success. Quality and throughput will be part of
these measures.

Repetitive processes

Just in time can be seen to work best in reperitive processes, whether in
warehousing or in manufacturing. Of course, almost all of business is based
on continuity of supply, so this is not really a major constraint. For a usage
of twenty per month, a traditional approach could be to buy twenty at a
time, whereas JIT would require one per day. Such a small order rate may
not appear economic for one item, but it would be when dealing with a
large number of items.
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Consider a packing or manufacturing line that cach week completes

® 2000 of item a
® 3000 of item b
® 4000 of item ¢
® 2500 of item d
© 1000 of item e.

Instead of working on cach type of item in turn, it would be better to
provide cach item at the rate at which they are required. This can be
achieved in two ways:

 produce at a balanced hourly rate across the whole range
® produce to order and adjust the rate to suit demand.

For the first option the rate of production is consistent. The supply rate is
shown in Table 4.4. For this option to work, there has to be a very consistent
demand or a buffer stock somewhere in the system. This is generally the
way that JIT operates in warchousing and manufacture where internal
planning is on a fast-cycle basis, but customer demand is on a slower-cycle
basis 5o that demand fluctuations can be smoothed out over the customer
supply cycle.

Examples of this situation are the automotive industry and high
technology equipment manufacture. In these cases the supply can be
geared to a constant rate of output and the resources organized to efficient
and cost effective supply (and production where appropriate). In Table 4.4
the options for the stores or production unit are to have a single throughput
channel which completes an item every 11 seconds, or to have a multiple of
channels which deal with a single or a limited range of items.

Table 4.4 Continuous supply cycle times

A 2000 400
B 3000 600
c 4000 800
D 2500 500
E 1000 200 135

Toual 12500 2500 n
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By making manufacturing repetitive planning capacity
and materials is easy.

Example

In the automotive industry there is generally one production line

making the variety of processes at the same time but on one car at a

time (with a parallel line for flexibility and offsetting the effects of

changeover or plant failure). In a mail-order warehouse the capital

investment per line is not so great, and stock items are more diverse,
| 0 thet genraiy there ks & xmbr of apaciatzed packinfnes.

In warehousing it is important to apply JIT where it is easiest to use, and the
conditions discussed earlier in this chapter point toward the A class items
with high usage, more consistent demand patterns and significant benefits
from inventory reduction. The items sold can be split into two types:

® those controlled conventionally
© those using JIT.

The major items will be JIT controlled and the wide variety of low turnover
value items controlled conventionally.

When we have achieved full control through conventional means (see
Chapter 7 for methods) the control for the second option (JIT) becomes an
extension of this. Here the customer requires the items on a fast-cycle basis.
This means that fluctuations in demand have to be taken up by varying the
capacity available. This is less efficient for the use of resources, but may
avoid inventory build-up elsewhere in the supply chain.

HIT supply

Processes can be considered to be suitable for JIT if the timescale is in
hours rather than days. For most suppliers this requires special arrange-
‘ments for feedback of demand and issue of items within a short timescale.
Effective JIT supply requires the same approach as that used for single
source suppliers (see Chapter 8): there has to be a longer-term agreement
on anticipated throughput levels, quality management and commitment by
the supplier to provide an infallible supply of specified items. The supplier
should be treated like an integral part of the organization.
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One of the changes in attitude that this brings is the approach to
transport. Often the suppliers organize delivery so that they incur the cost.
With JIT supply there is an advantage if the customer collects the items at
a time convenient to them (the pull system being extended in this way
through the transport system), since the transport cost would be incurred
in the final product cost whichever company pays for it.

For a fast pull-type relationship to work, then the supplier has to be local
to the customer, otherwise the reactivity is not good enough. Location is of
significant importance, and some suppliers have moved to the vicinity of a
‘major customer in order to ensure close cooperation.

JIT and distribution

Just in time requires more frequent deliveries from suppliers but this does
not automatically lead to higher transport costs, although it could do so if
no changes are made to mode and arrangement of supply. Simple examples
of where there is definitely no extra transport cost a

 when the freight is charged simply by weight
 when a wider variety of items is put into cach shipment and these
compensate for the reduced amount of bulk orders
 where freight is charged at a flat contract rate.
Costs might increase where:

the same deliver

 method is used more frequently
batches of items are bought separately from different suppliers
a flat rate per consignment is charged

.
.
.
 transport is arranged one journey at a time.

Change transport method and get frequent supply. |

So these situations are to be avoided.

Just-in-time philosophy requires close co-operation with suppliers of
distribution services as well as of goods. By moving toward longer-term,
higher-volume commitments with suppliers, prices can be reduced based
on the total traffic volume over an extended period. The distributor requires
a continuity of demand and the opportunity to work out routes, loads and
schedules well ahead and this will reduce the operating costs as long as the
business is significant for the distribution partner.

Many people are sceptical about increasing the number of deliveries
without increasing the overall costs. Others who have actually tried
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increasing the delivery frequency have found distribution partners who can
provide the service without increasing financial disadvantage, and there is a
‘growing number of companies working this way.

The general cost savings produced by JIT are discussed below. The
economics of frequent deliveries can be added to these savings for delivery
processes. Some of the typical benefits are:

1 Smaller delivery quantity means smaller loads, which enable different
transport methods to be used (parcel post instead of lorry load). Small
bulk transport often costs considerably less, since the operating costs are
reduced.

2 Frequent fixed route deliveries enable a carrier to have a base load upon
which to build other business.

3 Frequent deliveries do not require planning effort once
set up.

4 Discounts on contracts can be very significant.
Standard pack quantities and containers are smaller, less expensive and
recycle faster.

JIT saves costs if it is organized properly.

The secret of success in saving costs on frequent JIT deliveries is to:

® pl at the last minut

(this i easi JIT since the is

 be bold - radical changes in delivery methods are required if costs are
to be minimized (this often means a complete change in transport
‘method)

negotiate carefully ~ transport costs are adjustable because they
contain a large fixed element of cost. The apportionment of this cost
(e.g. running a lorry from A to B) can be carried out in any way.
Transport suppliers may be persuaded to apportion the costs away
from routine major deliveries

be open ~ the size frequency and costs of delivery required should be
shared with the transporter. Their relevant costs should also be known
in order to ensure that their service is viable.

Quality management

Concurrent with the development of JIT has been a great move to improve.
quality. This has taken two forms.
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First there was the move toward consistency through the development of
quality standards (including 1SO 9000) which were instrumental in
providing reliable performance not only for the products provided, but also
for procedures and paperwork. These standards have changed attitudes
within industry and there is now an expectation that items provided shall be
correct to specification.

The second was the development of the TQM philosophy, which does
not accept current quality and strives always to provide gradually improving
quality. When this philosophy is applied to the operating processes of the
organization, the key concerns arc the elimination of waste and operating
effectiveness. Total quality management then becomes a practical approach
to i ion of pr and packaging,
improvement of the quality of delivery on time, record accuracy informa-
tion and operating effectiveness, and the complete operating processes of
the company.

[Suppliers should pay a penalty for poor quality. |

Quality management principles integrate well into stock control methods
and operations because itis a basic assumption of stock control systems that
the items supplied are fit for their purpose. If a delivery batch is not
acceptable, then it has to be replaced immediately for the stock control
calculations to be correct. Delivery in smaller batch quantities often
reduces the overall effect of rejected supply since it impacts on fewer
customers’ orders and leaves less time before the next delivery. Non-
conformances will cause extra work, especially:

@ creation and holding of extra records as a cross-check

quality inspection on goods inward (also causing booking delays)

 sales personnel requiring physical stock checks rather than relying on
the recorded quantities

o time spent investigating and checking

o arranging replacements and priority deliveries.

Formal of inventory p enables them to
be reviewed and identified for quality management processes. As time is
costly, the allocation of time to administration has to be done sparingly. The
cost and benefit accrued by maintaining full records and checking
procedures has to be balanced against their added value benefits. Non-
essential activities have to be avoided (such as paperwork and manual
systems where there are computer records). Procedures have to be
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improved and rationalized continuously, to maintain the impetus of the
quality improvement.

Customer support

Supplier quality is not only measured by the acceptability of the product,
but also by the customer support provided. Rating of suppliers should
include:

© delivery performance
* packaging and labelling
« information systems and communication

o flexibility.

Supplier quality issues are discussed fully in Chapter 8.

Advantages of JIT
Operational benefits

How can it be more efficient to deliver in small quantities, manufacture
in small batches and increase the amount of administration? These are
often the queries from those brought up in the traditional school of
thinking. Equally, someone who only knows JIT would ask:

 Why do you buy things when you don’t need them?
© How do you know what the demand is so far ahead?
© What use is a warchouse?

The accounts of a conventional company show a large investment in
inventory. In the case of the two companies in Chapter 1, the profits
were increased by a low stock philosophy. If M. Tight Ltd were to adopt
a JIT philosophy this could bring the stockholding down even further to
one or two days’ worth, say £20000 total stock value. This would release
a further £480000 cash for the business and increase the return on
assets from 16.7 per cent to 20 per cent as a minimum. (As a move to
JIT will eliminate the stores and some overheads, the real improvement
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will be greater than calculated here.) In this case each company had a
large investment in fixed assets. For a distributor with rented ware-
housing the increases in profitability are very large, even if the average
stock value turns out to be weeks’ worth rather than days’ worth.

The operational benefits arising from JIT are:

® inventory investment
‘supply to order’ instead of ‘provision for stock’ (see Chapter 7,
section on managing lead times)

easier forecasting so less slow moving stock

better flexibility

simplified administration

waste elimination

less serap should there be a problem.

For each of these operational benefits there is a corresponding cost
benefit which can be offset against any additional costs which arise.
These additional costs usually occur because methods have not been
changed to suit JIT. For instance, if an item is delivered in a batch once
per month, it can be invoiced, delivery documentation produced and
payment made. If through a change to JIT the item is delivered every
day, then it would not be sensible to place a purchase order for each
load, to raise delivery paperwork and to arrange separate payments for
each load. Information is still required for control, but the information
system has to be re-created to meet the new conditions. In the short
term this may not be possible and, so, extra costs can arise. As JIT
embodies the process of continuous improvement, the inefficiency will
eventually be eliminated.

Efficiency benefits

Just in time supports the continuous output of a variety of different
items, which in turn creates a variation of items going through the
processes (picking, manufacture, packing, etc.) Flexibility is essential,
but conventional thinking is that changeovers are to be avoided since
they take up time and use resources. The JIT approach is to find the
output rates as illustrated in Table 4.4 and then determine how to
achieve the throughput and mix. Changeover time is therefore considered
as a variable and this s a basic difference in the JIT approach. Normally
the changeover time is associated with a particular product.
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Example

Conventional logic is that f it takes ten minutes to change over for a
particular item type, there is no point in making just one (which takes
fiteen seconds); better to make at least eighty to be efficient.
Accountants usually back up this type of simplistic logic with financial
break-even analysis (see for example economic order quantity ~EOQ

~in Chapter 8). This results in large batches being produced and high
stocks being held. The real situation is that changeover time is a
variable depending on what the change is from and fo.

for lower ing. On a packing
line, the change from one (yp: of item can be fast if they are packed in the
same type of box, but slow if the box size has to be changed. The secret of
success is therefore to always run the right job sequence so that the number
of short ill be large and I . This requires
planning and load balancing which is difficult when forecasting for weeks
ahead, but easier when looking ahead a few hours as required by JIT.

Cyclic sequencing reduces overheads.

Assuming that the items in Table 4.4 are all processed on the same process
line, then one item needs to be completed every 11 seconds (5.6 per
‘minute). If the process is carried out on a cyclic basis as shown in Table 4.5,
then the cycle is repeated every 4.5 minutes. The number of each item in
the cycle is shown, together with the output rate required to cope with the
average demand. If the 4.5-minute cycle is to be carried out most
efficiently, then the changeover times between the items need to be
reduced. There are two ways in which the changeover time can be reduced,
namely:

 Improve the planning of production sequences.
© Reduce the time per changeover.

Considering these two options, the improvement of product planning of
sequences can make most changeovers minor. Within a short repetitive
cycle it is much easier to sequence the production to optimize the setup
time than it would be with conventional priority planning. The quantity of
each item can be varied to suit the demand required if this varies, and items
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Table 4.5 Cyclic production

Iem A 0o 4
Item B 13 6
Item C 18 8
Item D 11 5
Item E 04 2
Toul 56 2

‘Times per complete cycle = 4.5 mins

with the same setup can be substituted should this be required by the
programme.

Changing the production philosophy from weekly batch quantities (see
‘Table 4.4) to cyclic JIT production (Table 4.5) will reduce stock levels by
a factor of twenty, and also save overall cost. Just in time organizations often
have small teams with few levels. This i a result
of the JIT process itself. The planning operation is simple and the
management is largely a repetitive activity which does not require a great
deal of managing, especially as the direct process control is carried out by
the direct operators.

From an accountancy viewpoint, if the cost of supply is split under the
headings of materials, labour and overhead, the major impact of JIT can be
in the lower overheads resulting from the simpler operations. The
proportion of overheads applied to the direct costs are much lower in JIT
operations.

Stock control using JIT
Lead time reduction

Inventory control has to work under the conditions imposed by the market,
To get the stock levels right calculations are based on the real information
which is available and not on idealized valucs. This situation can be
improved because JIT gives potential to improve, particularly the potential
to shorten supply lead times. In working with a dedicated supplicr effective
lead times can be changed. The supplier and customer can work together
and share the risk.

Lead times are a result of queuing, distribution and sometimes process
time (see Chapter 7.) For JIT suppliers, the demand is assured by the
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agreement with the customers, but the demand timing and quantity varies.
As the JIT demand is frequent, the effects of these variations cause only
minor stockholding and delays - days’ worth not weeks® worth. Small
stocks enable the supplier to meet the small daily fluctuations of the
customer very rapidly. Lead times can therefore be reduced.

To set up an effective JIT supply:

 the customer must smooth the forecast

® the supplier needs a regular demand for the item in order 10 estimate the
average demand rate

® the supplier also needs a good estimate of the long-term demand for
their planning in order to understand the supplier’s constraints.

JIT results from making other things reliable.

Suppliers can extend some aspects of their service and struggle to meet
other aspects:

© Greater understanding improves the match between the needs of the
two companies and builds confidence.
© Trust is the major ingredient for effective collaboration in order to
maximize supplier resources.
If suppliers know the volume of demand then they can react much
more quickly to individual requirements. For instance a supplier of
painted items could often paint and deliver within a few hours, as long
as the demand for the item is expected and the choice of paint colours
has been agreed previously. This enables them to offer flexibility in
demand changes.
As short-term demand is always variable, an agreement is needed to
ensure the extent to which demand can be raised or reduced. This
avoids failures in the JIT supply. It is therefore necessary to
communicate and monitor.

Close liaison between the two parties involved is essential. It involves
regular meetings for assessment and review between people at operational
level.

Reducing the lead time is a continuous process starting with the A class
items. These have the greatest cost benefit and are also amongst the
simplest to change. They have most importance to the businesses and are
among the easiest to forecast.
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Pull systems

‘The essential difference between the JIT approach to material control and
the stock planning approach is in the mechanism for triggering replenish-
ment. Conventional inventory control predicts demand, works out how
much stock is required to supply it and then procures that quantity. Just-in-
time operations only acquire stock as a result of demand. This can be
thought of as a ‘pull’ process, with the issue of an item triggering the
demand for another — the number of triggers depends upon the rate at
which demands are received. Stock-level systems purchase items to cover
forecast demand (in larger quantities) and then try to supply the items to
the customers (a ‘push * system). The advantage of the pull system is that
only sufficient stock is held to meet the immediate demand for a few hours
o days. The effective supply lead time is arranged to be short (JIT) and the
deliveries frequent, therefore the stock can be very low.

In inventory management simplicity of operation is the key to success.
Kanban is an operational method, consisting simply of a ticket, which
achieves a pull system from within the company or from a supplier. When
an item is demanded a request must be passed back to the source to provide
another. This information can be a kanban card or a simple signalling
system. The card will identify the item, the quantity required (ideally one,
but possibly more) and where it is required. It will also state times so that
performance can be monitored. This ticket or traveller has to be provided to
the source very rapidly if the supply is to be prompt.

‘The ticketis held with the physical goods and i an casily maintained and

supply. Using the ps
ofthe tickes,there are other trigger mechanisms which can be used instead,
such as coloured lights or sound. Fax or network communications can be
used for external supply. The way information is transferred is immaterial so
long as the process is instantaneous, completely reliable and accurate.

An obvious application of JIT is for manufacturers producing large
quantities of similar products. They can set up a flow line and have in-line
stocks of a single item or a small batch between each process stage. The
trigger for manufacture is simply ‘use one so make one’ starting from the
last process and feeding back gradually to the first. The restructuring of
production into a flow line is a most effective way to manufacture. Where
the product range is wider and the process routes differ, cellular production
is more applicable, and the pull system is used between the cells and by the
cell operators for processes within the cells.

For purchased items the supply is triggered in the same way but with
larger batches. The delivery batch would be expected to meet the demands
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for a few hours or a day. As the lead time is normally over an hour, a
supplier kanban does not run out before signalling. It has a residual stock
10 cover the demand during the supply lead time.

Just in time has made a major impact on manufacturing and the
reduction of lead times is changing the whole of inventory control. The
changes will provide competitive advantage for those companies with the
best ongoing developments of JIT.

Key points

© JIT supply is the aim of best practice in inventory control.

* JITis a result of improving the quality of everything and organizing
flow’

© JIT business is fundamentally different from the traditional. The key
concepts are:
~ pull ~ only buy when needed (kanban)
~ one — only make or buy small quantities
~ flow  balance movement throughout supply chain
~ simplicity — operating controls should be simple and visible

| - quality — high reliability for supply, products and control

processes.
® Apply JIT to where it is most beneficial - A class.





Problems

1)
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The zero inventory philosophy

Conventional and JIT approaches

Stock exists because items have been bought before they are required. It is
normally uncertainty or overcaution that causes inventory. The principle of

JIT s simply that we have items when they are needed and none when they
are not needed.

JIT supply is a result of high-quality supply.

‘The idea may be simple but the application of JIT has given the opportunity
to decimate stockholding without affecting customers. Instead of trading
availability and stockholding as discussed in Chapter 2, the trade-off is
between organization and stockholding. The better organized and con-
trolled the supply chain, the less inventory is required.

Companies which are considering how JIT can work in their business, or
avoiding it in a Canute-like manner, should realize that JIT is an outcome
of other techniques, not a technique of its own. It s the logical aim of tight
inventory control, effective process planning and plant design, workforce
motivation, cost reduction, logistics and even material requirements
planning (MRP). The optimization of these together inevitably leads to the
JIT approach. The elements of JIT are the techniques to be developed, for
example:

 supply what is required
 supply the quality required




[image: image20.jpg]JIT purchasing, relevant benefits, relevant costs. (CMA, adapted) Agri-
Corp sells farm equipment. AgriCorp’s Service Division provides spare parts to
various repair centres that repair AgriCorp’s equipment. In an effort to reduce
inventory costs, the Service Division implemented a JIT inventory program on
January 1, 19_7. On January 1, 19_8, Janice Grady, the Service Division con-
troller, decides to evaluate the effect the program has had on the Service Divi-
sion’s financial performance. Grady documents the following results:

@ The Service Division’s average inventory declined from $550,000 to
$150,000.

# Projected annual insurance costs of $80,000 declined 60% owing to the
lower average inventory.

@ A leased 8,000-square-metre warehouse, previously used for materials
storage, was not used at all during the year. The division paid $11,200 an-

nual rent for the warehouse and was able to sublet the building to several
tenants for $15,000.

¢ Two warehouse employees whose services were no longer needed were
transferred on January 1, 19_7, to the Purchasing Department to assist in
the coordination of the JIT program. The annual salary costs for these
two employees totalled $35,000.

¢ The Service Division used overtime to manufacture 7,500 spare parts.
The overtime premium incurred amounted to $5.60 per part manufac-
tured. The use of overtime to fill spare parts orders was immaterial prior
to January 1, 19_7.

@ Lost sales due to stockouts totalled 3,800 spare parts. The contribution
margin per spare part is $10.

AgriCorp’s required rate of return for investment in inventory is 15% per
year.
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1. Calculate the cash savings (loss) of AgriCorp’s Service Division for 1%
that resulted from the adoption of the JIT inventory program.

2. Identify and explain the nonfinancial and qualitative factors that
be considered by AgriCorp’s Service Division before it implements 2
program.

JIT purchasing, choosing suppliers. The Flavio Corporation and
Tyrus Corporation manufacture fairly similar remote-controlled toy
The Thurston Corporation, a retailer of children’s toys, expects to buy
sell 4,000 of these cars each year. Both Flavio and Tyrus can supply 2%
Thurston’s needs, and Thurston prefers to use only one supplier for &
cars. An electronic hookup will make ordering costs negligible for &
supplier. Thurston wants 80 cars delivered 50 times each year. Thurstom
tains the following additional information.

Flavio

Purchase price of the car $50 S49
Relevant incremental carrying costs of insurance,

materials-handling, breakage, etc. per car

per year $11 $10
Expected number of stockouts per year resulting

trom late deliveries 20 cars 150
Stockout costs per car $25 $26
Expected number of cars sold that will be returned

owing to quality and other problems 40 cars 140
Additional costs to Thurston of handling each

returned car $21 $21
Inspection costs per delivery $20 28

Thurston requires a rate of return of 15% per year on investments in &
tory.

REQUIRED

1. Which supplier should Thurston choose? Show all calculations.

2. What other factors should Thurston consider before choosing &
plier?






