Scheduling to Keep Your
Customers Happy

By John R. Dougherty, Senior Partner, Partners for Excellence

I. Introduction: The 90’s — The Era happen very often. In fact, historically we anticipation of dealing with supply and
of the Customer can see that bigger challenges usually modemand changes. Class A MRP Il would
Today every company needs and wantstivate companies to find better and morelead a company to significant decreases in
to be demand and customer driven. Ev-effective ways to take advantage of the toolsinventory and increases in reliability, flex-
eryone wants to get “closer to the cus-and technologies that were already thereibility and cost competitiveness. But that
tomer.” The universal goal is to “delight” There are many World Class companiessimply isn't enough to compete in the 90's.
the customer. Now more than ever “the using the tools we already know about in JIT is a philosophical challenge to how
customer is always right.” Customers— different, better and more rigorous ways towe do things. It doesn't settle for optimiz-
we must be focused on them, linked to achieve the benefits and goals describedng current processes (as MRP |l does) but
them, constantly communicating with above. These approaches and tools includistills a mindset and methodology in
them, more responsive to them, more flex-Manufacturing Resource Planning (MRP which everyone is always looking at chang-
ible for them, more open to their requestsll), Just-in-Time (JIT) and Customer Link- ing and improving processes. Implemented
and inputs, etc., etc., etc. ing. It's important to beware of the many by itself, it would significantly improve
These are exciting ideas. But how do consultants, software companies and praceompany flexibility, significantly lower
we measure how well we achieve them?titioners that re-name old processes to em<costs and somewhat lower inventories.
Is it simply a matter of increasing our cus- phasize or describe their improved use ofHowever, unless every one of a company’s
tomer service performance measurementshem. Thus we have Enterprise Resourcesuppliers and every one of its customers
or line item fill rates? That alone wouldn't Planning (ERP) or Supply Chain Manage- had similar systems, it wouldn’t provide the
be particularly hard to accomplish if com- ment as opposed to MRP Il. Thus we haveoptimum supply demand balancing and for-
panies could carry larger inventories, rely Reengineering, Demand Flow Planning orward planning that MRP Il would. There-
on redundant equipment and personnel forContinuous Flow Manufacturing as op- fore, most companies have learned the valu-
ultimate flexibility and scheduling, and ab- posed to Just-in-Time. Thus we have Cus-able lesson that MRP Il and JIT both work
sorb costs for last minute product rework, tomer Connectivity vs. Customer Linking best when integrated and used together to
schedule changes and the like. or Customer Communications. Much of very effectively compete on a cost and flex-
No company can afford to ignore that this new terminology is more appealing andibility basis.
the 1990's is also an era of streamlining, attractive because it better describes the = However, the third leg of the stool is
restructuring, down-sizing, rightsizing, fine tools and how they’re used in today’s com- Customer Linking. Here we're not talking
tuning, cost containing, profit improving, panies. But it's critical not to be blinded about just simplistic use of Electronic Data
etc. Increased customer satisfaction has tdy the new name and think that the proven,Interchange (EDI) to more quickly and ef-
come concurrently with improved cost and established principles and approaches ardiciently transmit requested customer de-
asset managemerithis means that short- no longer applicable. Rather, they're being livery changes and rescheduled supplier
term fixes, the latest program, process or expanded, enhanced and in many caseacknowledgments. Rather, we're talking
acronym will not be enough to get the job being used in ways that more closely re-about truly linking the information, plan-
done. These dual challenges have forcedsemble their original intentions. ning and scheduling of the customer with
companies to drastically rethink the way Given the challenges described above the supplier through every step of the pro-
they manage their assets, the flow of mate-t is particularly crucial that all three of cess. This would include customer partici-
rials and their supplier and customer part-these areas be addressed concurrently angation in product design, process develop-
nerships in a way that produces better long-integratively. For instance, MRP Il alone ment and much more detailed and timely
term value for themselves, their customerswill not produce the desired results. Evencommunication of customer long and short-
and their supply chain partners. Class A MRP Il only ensures that supply term requirements, inventories and the like.
With such a heady challenge, the temp-and demand are balanced and that currenin some cases, companies have found that
tation is strong to seek new approachesprocesses are managed in an optimal fashthey have actually eliminated the need for
new tools, new initiatives and new pro- ion. MRP Il helps companies substitute forecasting by using their customers’
grams. However, true breakthrough forward-lookinginformation rather than planned requirements to directly drive their
changes in how we manage things don’tholding redundant inventory or capacity in manufacturing schedules! Pursued alone,



this process would help. But its true power vironment is similar to this or twice as com- customers on hundreds or thousands of
comes when done in conjunction with the plex or only half as complex, the issues re-items stretched out over weeks and months
aforementioned MRP Il and JIT processes.main the same. At each step of this pro-of time.
In fact, the three should be worked on con-cess decisions need to be made about pur- The fact of the matter is that the key to
currently. JIT improvements should be pri- chasing, manufacturing, scheduling, build- effective demand planning in the 90’s is not
oritized and focused by customer require-ing and holding inventories. In other mathematical sophisticationbut rather
ments. MRP Il planning approaches shouldwords, how much “supply” is needed and practical segmentation A more refined
match and facilitate the dynamics and will be needed to support the demand ofmathematical formula which seeks to pre-
choices that the customer demands. the next customer in the chain? dict the future based on the past will ren-
This paper will describe how some As suggested by the title of this fig- der far less benefit than the ability to man-
leading edge companies use specific schedure, we believe the focus has been on theage, combine, sift and summarize the fu-
uling approaches or techniques to integratenrong question. The first question is not ture demand data that customers can pro-
these three key processes and achieve réhow much to supply;” rather, the first real vide.
markable results. guestion is how much will be “demanded.” There are various forms of segmenta-
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Il. “Demand” Chain Management

ply chain.” It shows a plant buying com-

Figure 1 shows a relatively deep “sup- order.

If as much energy was put
into managing demand as
we have put into manag-
ing supply over the last 30
to 40 years, we’d find that
the complexity and costs
of our supply processes
could have been greatly re-
duced.

When we think of de-
mand management, we
often think of forecasting
and customer order man-
agement. Why does any-
one forecast? The answer
is simply because their
customers don't give them
a long enough horizon of
orders, commitments or
requirements that allow
them to do all the supply
planning and execution
necessary to have the
product ready when the
customer wants it. In other
words, simplistically, it
takes the plant longer to

tion that will help. For instance, segment-
ing sales history bgustomerso that you
can identify trends for major customers or
groups of customers in like industries.
Additionally, historical segmentation could
be done byegional areastypes of mar-
ket or by particular product features or
optionssuch as color, size, package, label,
etc. The key here is to identify major seg-
ments of demand so that they can be pur-
sued for more individualized forecasting.
For instance, some companies attempt to
get forecasts from those customers that
represent 80% of the product volume. They
then add a factor to those numbers to come
up with a total forecast by item.

Time segmentatioiis also significant.
Here you're asking questions such as why
does demand change over time? Are there
promotional activities instigated by you,
your customers or other levels of the de-
mand chain? Are there price changes that
are announced at typical times of year that
affect demand? Do price changes neces-
sarily have to cause a spike in demand?
Could price changes be announced but the
supplier reserve the right to ship under the

buy and make than it takes the customer ta|d price 30, 60 or 90 days after the order

was received to smooth the flow of mate-

But is the customer always insensitive rig| and, in effect, not deliver it any sooner

ponents or raw materials from suppliers to the lead times of their suppliers? Thoughthan the customer wanted it anyway?
who in turn have their own network of sup- this often seems to be the case, many busi-  Should thelevel of detailbe seg-
pliers one or more levels deep. It alsonesses have improved their ability to es-mented? Does the final packaging or la-
shows the plant distributing product tablish, review and maintain longer range peling of the product need to be known 12
through both distributors and warehouses.plans. In fact, in many cases individual lev- months in the future? s it just enough to
Some of the warehouses then supplyels within a demand chain operate excel-know the total volume of base product that
smaller distributors. The distributors in turn lent MRP II, Forecasting, Customer Man- will be required? This could lead to ask-
move the product through a dealer networkagement and Distribution Resource Plan-ing customers, for instance, for a detailed
to the ultimate customer. For purposes ofning (DRP) systems. Often what's miss- |ine item forecast for the next 13 weeks by
simplicity, we have not added to this dia- ing is linking these various systems togetherproduct size, package, label, etc., then just
gram cases where the plant may ship di-over the planning horizon to better sharea monthly demand forecast by type of prod-
rect to large customers or direct to largeinformation. However, one of the chal- yct for the following six months and then
dealers, but certainly that happens in manylenges this presents is handling massivgust a quarterly forecast for the next five
cases. Whether a particular company’s enamounts of detailed data from hundreds ofquarters for an entire product family.
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In all cases this segmentation of data

has to be done in light of theailability of Total Demand Management Figure 2 shows an ex-
dataand itssignificance For instance, if panded version of a tradi-
you had a highly flexible manufacturing Weeks tional planning spread-
process where it's very easy to change prod 1l2|3la|s|6|7|a]|rota sheet often used by master
uct mix within the month, less detail would Forceas schedulers or planners. On
be needed, even if it was available. Con- (Gpion) Frecast the bottom are the tradi-
versely, in situations where you need a lot Harehouse tional MPS, projected in-
of detailed data but it simply is not avail- Regional o ventory and available-to-
able, either through historical records or P promise lines. Please note
through customer information, the choice Salss Plan that the segmented de-
there may be to begin to collect and seg- Saion Py mands are displayed and
ment the data now for use in a year or two. Blanket Order thenk s(;Jmmeoll in the line
Finally, segmenting the effect atw marked “Total Demand.”
product introduction product design In this way, a demand man-
changes product label changesnd the pctusl (Customer) ager or scheduler could ac-
like is also important. Making all this in- Interplant tually look at the detailed
formation easily identifiable in an attempt g:j::an demand information, item
to analyze past historical trends by market, Requirements by item, and determine
customer, segment, etc. and to use it fol Total_Demand where the total demand is
validation and evaluation of future planning ;’JZZ%L?ZB / ' coming from in making de-
data can be critical. P cisions on how to best
Probably none of the ideas expressed Promise cover it in the master
in the previous paragraphs would totally M - schedule.
surprise the reader. However, how many Figure 2 The Production (Op-
standard, off-the-shelf forecasting or de- tion) Forecast would be the

mand management packages provide foigroup are anticipated. Or the customersystem calculated prediction of the amount
this kind of segmentation and organization could simply express future demand as aof this product to be sold as a percentage
of information? How easy is it to inquire a percentage of past demand, showing in-of a family or product group forecast.
pre-existing database to get this informa-creases or decreases by month over time  The warehouse (DRP generated), re-
tion and analysis? Certainly the power of and showing any variation in cyclical or gional customer and blanket demands rep-
the computer is not what stands in the way,seasonal demand patterns or promotion oresent segments planned separately from
but the design of databases and softwargdricing impacts. The farther into the fu- the overall forecast. That forecast line
programs may be a hindrance. This chal-ture, the less detail the supplier companiesshould be “consumed” or lowered by these
lenge is being overcome by leading edgeshould need since they're generally only segment demands and then combined with
companies by the upgrade of both their ownplanning broad levels of internal and sup- interplant and production requirements to
and their customers demand managemenplier resources required, not the detailed,dynamically maintain total demand.

systems. weekly product mix. There may be very few items that
What does the supplier company do would have demand tracked in every one
Type of Customer Input with this information: how is it stored, dis- of these segments. But tracking whatever

The segmentation should lead a com-played and utilized to make detailed plan- different sources of demand that do exist
pany to determine what type of detailed ning decisions? In some cases customewould facilitate supply demand problem
information is desirable from customers. In demand information is converted into long- resolution by enabling selective communi-
some cases the customer can simply downterm contracts or blanket delivery agree- cations with different segments to validate
load the output of their planning system andments. These may take the form of guar-their reliability or make suggested changes.
feed it direct into the supplier company’s anteed annual amounts in annual, quarterly ~ This simple diagram shows only eight
database in the form of individual, line item or monthly detail. Various agreements weeks of information. The database would
forecasts. This would represent the actualcould exist as to the amount and frequencycertainly hold much more than this and
output of their MRP Il or DRP systems of change to these delivery amounts. Ob-should be able to store and display it in
which take into account their forecasts, viously the dynamics of these numbers will monthly or quarterly totals as time goes out
plans, current inventories and hedge fac-vary depending on the marketplace andin the future.

tors. planning skill of the customer in question.
Where this is not available or too vo- What's important for the manufacturer to “Inventory” Chain
luminous, different approaches need to beunderstand is that the quality of this data Relationships
taken. For instance, the customer couldwill vary and it should be used and moni- There are some cases when the fin-

forecast total volumes by month, by major tored in light of that quality. In other words, ished product inventory is held at various
product group and highlight only those segment the data into parts which havesteps in the “demand chain.” For instance,
cases where product mix changes within avarying reliability. a dealer is holding inventory as well as a
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CUSTOMER CONNECTIVITY
(MULTIPLE LEVEL LINKING)

PARTNER: DEALER "A"
SUPPLY SOURCE: WAREHOUSE X

PARTNER (DRP) PLACED ORD#S FOR)ZEM #9§/

WEEK 1 2 3 4 26 27 28

PARTNERS 10-07, 10-1 10-21 10-2 3-31 4-7 4-14

DEALER "A' 300 150 300 300

DEALER "B" 150 — 300 —

DEALER “C" 200 100 200 100

DEALER "D" — 200 — 200

DEALER "E" 50 100 — 100

DEALER "F" 100 — 100 50
———— —rt g
— — — T~
L TOTAL | 3500 2950 | 3200 3460 ( [ | ]

o
WAREHOUSE X SUPPL\I DEMA\D FOR I\EM #949\

NOwW 10-07 10/14 10/21 10/28 11/04 11711 11118 11/25
FORECAST o] 271 262 262 262 262 262 262 262
IN TRANSIT [0} 0 o] o] 0 o o] o] (o]
PAB 1155 884 922 810 848 886 924 812 850
SCHEDULE o 0 300 150 300 300 300 150 300

10-14 19-21

PAST
ey 1\2-07 1&-23 )) 331 | 47 4-14

v t v t

PTNR DMD - 3500 2950 3200 3460 3150 3400 2550
CUST ORD - 11500 7500 o] (o] - - -
FORECAST 13050 11490 11700 12200 12700 12400 1190
TOTAL DMD 16550 14440 14900 15660 15850 15800 14450
IN TRANSIT - ‘

PROJ AV BAL 47550 31000 16560 1660 21000

SCHEDULE
(DUE)

SUPPLIER SCHEDULE

FBure 3

distributor, a warehouse and the supplier.300 in the week of October 14th, 150 in
In these cases, the forecasted demanghe week of October 21st, etc. This plan-
should be that over and above what is al-ning into the future would be done by DRP.
ready held in inventory at each location andThe total demands placed on Warehouse
should be reflective of the lead times and by Dealers A through F and all other deal
lot size rules being followed at each. But grg totally 3500 in the first week of Octo-
perhaps just as important would be the neegher, 2950 in the second, etc. This total

to be able to communicate and summarize‘partner demand,” (coming from

Capacity Booking

As shown in Figure 2, an “available-
to-promise” (ATP) calculation can always
be kept up-to-date for a given item at a sup-
ply point. The traditional calculation is be-
ginning inventory plus schedule minus any
booked demands. In other words, it's that
portion of the on-hand and on-order which
has not been committed to customers. Its
use becomes much more sophisticated
when you segment the demand, as we have
done in Figure 2. For instance, would fu-
ture blanket requirements and future ware-
house demands lower ATP? There’s no
right answer to this question, but each com-
pany must decide for itself what it wants to
treat as “firm commitments” (those which
lower ATP) vs. what would be used for
planning purposes only. The resulting ATP
can be used for making commitments to
customer or warehouse requests when they
occur. In companies with relatively few
products, this can be done by item number,
as Figure 2 implies.

However, in some environments there
are many, many items to be promised and
many of them have similarities in that they
are made from common subassemblies or
intermediate manufactured products and
utilize common capacities or resources. In
such businesses (which often are primarily
make-to-order or finish-to-order), it often
makes more sense to summarize the ATP
for a given family of items and relate it to
its impact on available capacity. Figure 4
shows such a summary where the current
total committed demands for a family of
products is summarized by the amount of

Xthe critical capacity required to produce
~them. In this example, a fixed capacity of

240 per week is available. Currently cus-
tomer commitments have been made that

the total inventory in the system, so that ina linked “partner” DRP system) is

times of supply demand imbalance, a plan-then added to other individual “cus;
ner knows what opportunities there are fortomer orders” and a “forecast” ofl

translocation of the inventories or sug- those orders, where the warehoude

gested changes in safety stock levels or lofs shipping directly to customers
sizing policies. Figure 3 shows an examplenot through the dealer network
of this kind of linkage. Dealer Aholds Item Thus the total demand for Ware
949 in stock and sells it to the ultimate cus-house X of 16,550 in the first weeK
tomer. The detailed line item forecast by of October (or any other week) caf
week for the months of October and No- be analyzed by its segments if prob}
vember represent how much Dealer A ex-lems occur. Inventories, lead times
pects to sell. Dealer A currently has 1155|ot sizes and safety stocks for each

units in inventory and based on a weekly dealer can also be accessed whefe

demand delivery pattern, Dealer Ais pass-appropriate.
ing requirements down to Warehouse X of

Capacity Booking

WEEKS

Actual
Demand
(Scheduled)

240

254

182

140

70

Available
to Promise

-14

58

140

210

280

MPS
(Capacity)

240

240

240

280

280

280

Figure 4
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totally sell out Week 1 and actually over- done after the customer order is received customers where it would make no differ-
sell Week 2. Weeks 3 through 5 are par-The longer the customer lead time, the moreence to them whether the lead time is one
tially sold out and the ATP indicates how things can be put off until the order is re- day or two weeks. Thus the Customer
many units of capacity are left to promise ceived; and similarly, the shorter the lead Linking is not just sharing planning data,
to the next customer that wishes to order.times for the various supply functions, the but also getting to better understand how
This order promising technique slots de- more that can be put off until the customerthe customer uses your product and what
mand by capacity limitations and ensuresorder is received. dynamic forces are at work that would
that promises are made to customers in a  Of course, customer lead times in andchange their requirements for that prod-
reliable fashion. However, it presumes thatof themselves are dangerous. A long cus-4ct over time. By shortening supply cycle
a forecasting and planning process is usedomer lead time generally means that thetimes and also redefining customer expec-
to set the original schedule and ensure thatustomer also has more time to change theitations, in some cases the customer can
all proper materials and resources are availmind before final shipment. Customers be better served and the supplier can do it
able. would generally believe, with a long lead more productively and profitably in a

WHERE DO YOU MEET

THE CUSTOMER?

ORDER
DATE

CUSTOMER
LEAD TIME

TRANSPORTATION & WAREHOUSING —>»{

FINISHING ———————>»

MANUFACTURING ——————————

\J

PURCHASING

DEVELOPMENT — 5
& DESIGN

Figure 5

SHIP
DATE

time, that the supplier
should be able to accommo-
date changes inside that
lead time. The changes
could be in quantity or ship
date, but sometimes could
also be on the actual design
of the product. So fighting
for a longer customer lead
time or bigger customer
contract period in and of it-
self doesn't eliminate all po-
tential short-term changes.
The better solution is to
work on shortening the lead
times for all the supply side
functions. This is where
Just-in-Time or Continuous
Flow Manufacturing tech-
niques come in. Eliminat-
ing set-up or changeover
times, simplifying pro-
cesses, shortening cycle
times, eliminating queue
and move times represent

longer lead time..

Some companies redefine the make-
to-order (or package-to-order) vs. the
make-to-stock rules by time of year. For
instance, with a very seasonal product, it
might be planned such that it will always
be in stock during the heavy season but
be handled on a make-to-order basis (at
least beyond a certain quantity) out of the
season. This could be true for products
such as toys (Christmas), agricultural
chemicals (planting or growing seasons)
and the like.

Think of your local McDonalds. The
Fillet of Fish sandwich is make-to-order
at 10:00 in the morning, but it's make-to-
stock at noontime. They set their sched-
ule and inventory policies that way and it
becomes part of the routine.

The approach to this entire question
can also affect how products are designed.
For instance, a new product can be de-
signed in a way that makes it easy to alter
its final packaging, form, strength, color,
size, etc. at the very end of the manufac-

lll. Redefining Where Supply Meets true, permanent improvements in flexibil- turing process. In other words, design a
Demand ity, regardless of changes that the customeproduct and a process to make it easy to
Figure 5 displays major activities that asks for. finish, assemble or package to order. Then
occur for a product to be designed, pro- World Class companies are finding it offer it to the customer, with the lead time
duced and shipped to a customer. The anproductive to challenge their assumptionsneeded to do this and sell them on the ben-
swer to the question, “Where do you meetabout where they meet the customer. Forefit of their ability to specify more prod-
the customer?” is a function of the lead time instance, some are developing multi-tier sup-yct choices.
the customer gives vs. the amount of timeply approaches. For certain items for cer- The terms make-to-order vs. make-
it takes to do all of these supply functions. tain prices they guarantee delivery within to-stock can be very misleading. The fact
If you drew a vertical line down this chart one or two days. But for certain other items, of the matter is that most companies stock
atan order date that represents a typical cusand for cheaper prices (and in many casegomething. It may be raw material or may
tomer lead time, where it intersects each ofwith a lot of different options available to even be “capacity or resources.” It could
the other lines describes “where in the sup-the customer) they tell the customer thatpe semi-finished material, subassemblies,
ply process you meet the customer.” Any-they'll deliver within several weeks. Thus, finished goods or some of all of the above.
thing to the left of that vertical line indi- in this case some items in a product family Figure 6 (next page) shows some of the
cates things that need to be done in advancare make-to-stock and some of them becomenany factors that contribute to a
of receiving a customer order and there-make-, finish- or package-to-order. It may company’s choice as to where they should
fore based on a forecast or customer consound like heresy, suggesting that custom-stock. The factors, starting with “unique
tract or commitment. Anything to the right ers be asked if they're willing to wait longer, customer design” and ending in “transpor-
of the line indicates things that could be but there may be some products supplied tqation costs” are arranged on the page to
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WHERE YOU STOCK IS A (DYNAMIC)
STRATEGIC DECISION DEPENDING ON:

UNIQUE CUSTOMER DESIGN

HIGH COST OF OBSOLESCENCE
HIGH COST OF INVENTORY

LONG PROCUREMENT LEAD TIME
FORECAST VARIABILITY

MANY CUSTOMER OPTIONS

CAPACITY LIMITATIONS
PROCESS CONSTRAINTS
MANUFACTURING EFFICIENCY

SEASONAL DEMAND
EXPENSIVE TO VARY GAPACITY
COMPETITIVE LEAD TIME
CUSTOMER LEAD TIME
TRANSPORTATION COST

DESIGN-
TO-
ORDER

MAKE- FINISH
TO-
ORDER

STOCK- STOCK-
TO- IN- IN-
ORDER PLANT DISTRIBUTION

CENTER

| LONG LEAD TIME SEMI-FINISHED FINISHED
MATERIAL INTERI IATE! GOODS

- STRATEGY CAN VARY

- OVER TIME

- BETWEEN ITEMS IN A FAMILY
- DURING SEASONAL CYCLES
- AS DEMAND VARIES

- AS SUPPLY VARIES

Figure 6

forecastability of items
becomes much firmer, it
is affordable to commit to
finished goods but, in
fact, keep less of them be-

can be a way of building flexibility into a

process to allow for last minute changes to
accommodate supply or demand variation.
It is much easier to move a product in and
increase quantities when the schedule is

cause there’s less demand underloaded and other products don’t have

variation to cover. Or, as
a process begins to ex-
hibit variability with in-
creasing scrap rates and
unpredictable cycle
times, additional stocks,
before and/or after that
step in the process may be

to be moved out. The key here is to assure
that you are planning for enough of any
long lead time or upstream purchased or
manufactured materials so that they will be
available to support the last minute sched-
ule increase. This can be accommodated
through the use of planning bills where a
master schedule of a planning bill drives

needed to hedge against down dependent demand requirements on

that variability.

In environments
where many different op-
tions or choices are of-
fered to the customer, the
use of planning bills,
common parts “kits,” op-
tion bills or option “kits”
and two-level master
scheduling should be uti-
lized. The complexity of

the materials and in the mix specified. Then
when the actual item is moved into the
schedule, the amount of the overplanning
in the master schedule for the planning bill
is reduced by a similar amount.

V. Improving Supply Management
Upside Planning

Some companies have developed some
clever approaches to using the system to
help them simulate the impact of a “range

these techniques are such of outcomes” or a “high and low plan.”

represent their impact on lead time. Thethat they can't be covered in this paper, butFirst they pick a base forecast and a base
ones listed to the left and top of the pagethey are documented in many other articles.plan against which to establish their live
tend to push suppliers to a design or make-t should be noted that the use of such ap-planning system. These forecasts and mas-
to-order approach. Those on the bottomproaches for planning will grow as cus- ter schedules are used to then drive the ex-
right tend to move companies to a make-tomers are offered more choices and as thecution of the day-to-day purchasing and
to-stock or finish-to-order strategy. For lead times shorten, thus allowing compa- manufacturing activities. However, in par-
instance, on the fourth line it says “Long nies to make more and more products in aallel (again often using planning bills of
procurement time.” Below it would inter- finish- or assemble-to-order fashion. materials), they will plug in a forecast and
sect with make-to-order. In an environ- a schedule that would represent a potential
ment with long procurement times but with 1V. Supply Side Improvements upside or incremental amount of business
a lot of “forecast variability,” “many cus- Having a Class A MRP Il system op- that they're not yet sure of getting. These
tomer options” and some “capacity limi- erating as a starting point adds reliability, schedules are run through the MRP 1l sys-
tations” as listed, generally companies balance and inventory and cost optimiza-tem in a simulation mode to calculate how
can't afford to build all the variations or tion to any business. much more of key materials or capacity
products and hold them all in finished Then aggressively pursuing Just-in- would be necessary to support them and
goods stock. Therefore, the combination Time and Continuous Improvement activi- when.
of these factors would move them toward ties that attack set-up times, cycle times,  The planning bills would include only
the make-to-order approach, where longinventories, levels in the bill of material, those key materials that have traditionally
lead time materials are stocked along with process complexity, distances that materi-been a bottleneck and only those key re-
a few semi-finished items. als travel throughout the manufacturing sources that traditionally have been capac-

It is most important to consider that cycle, etc. will further optimize a ity bottlenecks. This high side plan and
this is a decision that an individual com- company’s ability to adjust supply to match what it would cost is then analyzed and
pany can make differently for different demand when thatis necessary. Below ar&sometimes leads companies to make deci-
items and product lines. It's a trade-off of described some techniques that leadingsions such as to strategically order more of
the various factors vs. the costs and risksedge companies have used to further engiven materials, find subcontract sources
of carrying inventory at various levels. hance their supply management capabili-for upside capacity, build inventories up to
That strategic decision can vary, over time, ties. a particular level in the upstream processes
between items in the family, between times in anticipation of them, etc. Typically firm
in the year and as demand or supply reli- Underloading planned orders are used at the appropriate
ability or variations begin to change. For Ironically, maintaining a schedule that |evel to schedule the additional amounts to
instance, as the demand stability or represents less than 100% of full capacity cover this simulated, upside potential. Only
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when Sales and Marketing are willing to port 60% of either option. This option this paper have been used by companies
fully commit to the upside potential is the overplanning would use firm planned or- over the last 30 years. They've been re-
actual live forecast and full master sched-ders with increased quantities scheduled afined, automated and improved, but the ap-
ule then updated. But when it is, many of the typical customer lead time. Extra op- proaches are basically the same. Even in
the materials and capacity needed to suptional material would then be ordered as athe area of Just-in-Time we could arguably
port the increases will already be built into result. say that it represents a broad scale formal-
the plan as a result of this upside planning.  The idea of overplanning options, ization of techniques that formerly were

This is a particularly useful technique though, can be applied even without two- used to expedite a given order through a
in seasonal or cyclical businesses where théevel master scheduling (for instance, onplant (streamlining changeovers, cutting
opportunity of capturing a significant make-to-stock items). Planning bills can cycle times, making lot sizes matching the
amount of extra business is very time sen-be constructed whose sole purpose is tadlemand quantities, etc.).
sitive and occurs only on an occasionalgenerate additional demands for optional The moral of the story is this. As cus-
basis. During the off season, the upsidecomponents. For instance, a company thatomers become more demanding, suppli-
planning can be done to anticipate what will provides the same product with many dif- ers must become more creative. But the
be needed to support the high plan and alsderent labels in many different languagesfirst line of creativity is to ensure that ev-
to set milestones or time targets when finaldue to regulatory requirements, may mas-eryone working in the business understands
decisions need to be made to commit to proter schedule the end products based on thand optimally applies the use of ap-
curing or hiring or acquiring additional re- forecast. But a planning bill encompass- proaches, tools and techniques that already
sources. A multi-level planning bill could ing all the different labels and packaging exist in the body of knowledge. A trained,
give warnings based on lead time offsetsvariations with the typical product mix thinking, empowered worker making the
of when extra materials and resources needpecified could then be scheduled to drivebest use of the tools available is the true
to be ordered. These milestones and decidown extra requirements for the packag-formulato Class A or World Class benefits.
sions should be tracked and reviewed ining materials. Thus, if customer order de- True breakthroughs are rare and infrequent.
monthly Sales & Operations Planning (Pro- mand shifts and a master schedule chang®/orld Class companies don't pursue them
duction Planning) meetings. needs to be made in the short term, the adat the expense of ensuring that they're get-

ditional packaging materials will already ting the most from what is already avail-

Master Scheduling Approaches be on order or in inventory as a result of able.

Some companies are able to shorterthe overplanning done through the option
the planning horizon for their detailed mas- planning bill of material.
ter schedule. They are able to do this (es-
pecially once their cycle times and lead VI. Summary
times have been reduced) by making a lot ~ Manufacturing and distribution is simi-
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of the longer term material and capacity lar to the construction industry. The basic
planning decisions from the Sales & Op- type of materials, tools and people hasn't
erations Planning production plan or from changed much over the years. However
of a master schedule at the family level uti- the level of automation and the approach
lizing a planning bill. This is a particularly to doing the job have. Therefore, the endI
good approach if there are a lot of minor results are different.

variations within a family. There may be For instance, today’s buildings and

only four to thirteen weeks of detailed mas- homes look much different than they did

ter schedules by line item. The balance ofyears ago. The construction materials are
the cumulative lead time planning horizon similar: wood, stone, brick, etc. The qual-
may be by family or product groupings ity, strength and form of these materials hag
(again using planning bills) that explode improved, thus enabling and fueling the
down dependent demands only for materi-change in customer preference for the styldg
als and capacity with lead times greater tharof buildings. The shapes and the sizes o
the four to thirteen week horizon or ones what is possible has grown as well. The
that have potential bottlenecks and need taypes of tools used to turn these materials
be constantly monitored. into buildings are also quite similar; mix-

ers, saws, hammers, screwdrivers, etc. Th¢

Option Overplanning tools are now more automated and power-
This term is normally used in conjunc- ful, but they do basically the same work.

tion with two-level master scheduling and Obviously what's changed most is the
the use of planning bills. It refers to the vision of the customer and the ability of
idea that the plan will accommodate mix the workers. That analogy also holds true
variation. For instance, if there were two in our manufacturing and distribution in-
customer options and the typical ordering dustries.
pattern is about 50/50, the plan would sup- Most of the techniques talked about in
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