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Abstract. Inventories represent for most businesses a wide
improvement area: shrinking the amount of inventories, indeed brings a
lot of benefits.
Henry Ford used to say: "I know that half the money I spend on
advertising is wasted. My only problem is that I don’t know which half” .
Rephrasing this statement, we can say that in many businesses a big
portion of inventories is useless and the real issue is to know which one.

Introduction
In spite of the wider processes automation, the use of advanced ERP and
growing forecast employment, warehouses of businesses working in
make-to-stock systems or in distribution markets are full of raw
materials, semi-finished goods, “slow moving” finished products and
obsolescences.

It is a phenomenon that negatively affects companies' profitability both
in terms of costs and revenues. Indeed, in terms of costs it may cause
problems of space, cash tied-up but also an increase in the level of
taxation - given that tax authorities consider the stocks of semi-finished
and finished products as potential income.

On the other hand, talking about revenues, it’s self-evident that lack of
products (stock out) is the main cause of lost sales.



Problem Definition
So, to better frame the point let's start with a question:

What is the right quantity of product (or
semi-finished product, or raw material) to keep in
stock?

As mentioned before, manufacturing companies have sophisticated
machines, automated processes and software for production planning;
distributors and retailers, in turn, make use of ERP systems and
forecasting algorithms that should make it possible to know “exactly”
the quantity of product to be delivered to "points of consumption" (which
can be a store or a company) and the precise moment of the "delivery".
Nonetheless, most companies still face inventory problems throughout
the distribution chain, no matter the power of technology they have in
place.

The PUSH logic
We all know that when a customer wants to buy is unwilling to wait,
therefore companies strive to make products available at the customer's
closest point, in a logic defined as push. To do this, they must
necessarily rely on forecasting to define where, when and how much
stock it’s needed.

Unfortunately, no matter how accurate and sophisticated forecasting is,
it is almost impossible to provide effective forecasts on the level of
demand; first of all for a purely "statistical" property: actually, the
smaller the scope of analysis the less accurate the result will be. That
means that answering the question "how much will product X sell at that
point of consumption Y?" is very poor compared to answering "how
much will product X sell overall?". If you think about it, it’s easy to grasp
that fluctuations are the reason for this behaviour: aggregating the sales
forecasts of a certain product over 100 "points of consumption" leads to
completely different values   compared to the same forecast made in
terms of overall sales.

Furthermore, there is a problem in data analysis due mostly to the use
made of statistical data: basing our decisions on “averaged” data means
that while some "points of consumption" will suffer from a lack of
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product (shortage) - and therefore will lose sales, others will find
themselves in excess of inventory, creating problems in terms of space
and capital tied-up.

Finally, no forecasting process is able to predict sudden changes in
behavior patterns, which on the other hand is happening more and
more often in hyper-competitive environments such as the one we live
in. A concrete example of this phenomenon is well depicted in the
"Bullwhip Effect" i.e. the occurrence for which a small fluctuation in
final demand (+/- 5%) is interpreted by components of the distribution
chain as a very high variation (up to +/- 40%!!).

The PULL logic
However, overcoming difficulties related to the PUSH logic is possible:
what is needed is to adopt a replacement solution based on producing,
distributing and supplying a certain product ONLY when consumption
occurs (PULL logic).

So, looking back at the initial question with this new perspective (what’s
the "right" quantity to keep in stock), the answer should be intuitive: we
need a sufficient quantity to meet customer's request (a customer here
can be a downstream department in the production process, a company
or the final consumer). Breaking down this statement, we can identify at
least three elements that need to be clearly detailed:
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● Customer's needs (the "demand")
● Quantity to keep in stock
● "Lead Time", or the period of time necessary to procure the goods

Let's start with the last of these elements: lead time is of fundamental
importance because it directly affects the quantity to be kept in stock; if
we have to wait 4 weeks to have a certain product, the stock quantity
must consider it.

Lead time, as a reminder, is the period of time needed to produce and
distribute a certain product. Hence, it is the sum of the days required for
reordering (Order Lead Time, i.e. the frequency of replenishment of a
specific item), making (Production Lead Time), bringing it to
distribution centers and, possibly, delivered to the point of consumption.
(Transportation Lead Time).

Each of these elements should be checked and critically analyzed, with
the aim of minimizing the Replenishment Lead Time (RLT); in
particular, the Order Lead Time should tend to ZERO, it means that for
each item sold, a replacement order should be issued on the same day.
Cutting replenishment times means:

● significantly reduce the level of fluctuations
● better forecasting capacity, having to foresee shorter periods
● response time faster than market demand
● lower stock level

It is not uncommon, however, that the reduction of RLT (supply days) is
being "opposed" for different reasons ranging from discounts offered for
purchasing in quantities, to the crave for shipment optimization.
However, with a little common sense, you could easily find a "trade-off",
a balance point between the additional costs to bear, due to a greater
shipping frequency, and the cost of unavailability or excessive stocks:
this is a point we’ll discuss later.

So, at this stage the level of demand can be easily determined: working
with a "PULL" logic, and a replacement order is issued for each product
sold by end of the day, we can identify the demand needed analyzing the
sales for a period equal to lead time. Let's consider the following
example: our company buys and resells a product P, whose lead time is

Via Abetone 47, Lido ● 55041 Camaiore (LU) ● T +39 0584 1716806 ● P.Iva IT02416780464 ● info@menicucci.co

mailto:info@menicucci.co


10 days; pretending that during this period we have sold 100 pieces, this
is the level of demand.

As a result of this, we can easily calculate the quantity to keep in stock:
provided that within this period we find a "sales peak", the quantity to
be kept in stock will be equal to the highest quantity times the number
of days needed to supply that particular product. Also, to ensure a
safety margin, we can apply a “correction factor” according to the
market type, seasonality and the product itself.

Dynamic Inventories Management
Let's have a look at the whole process: in the previous example our
company buys and resells a product P, whose lead time is 10 days; so we
will look back at the last 10 days of sales quantities, starting from today
(a time equal to the lead time). Then we’ll look for a sales peak (if any)
which, let's pretend is 3 pieces. We also assume that our company has
established a safety margin of 10% for the products marketed; with
these data the quantity to be kept in stock for product P will be

3 x 10 x 1,10 = 33 pieces

that is (max qty sold) x (days for replenishment) x (safety margin).

In the logic of TOC (Theory of Constraints), referred to a "distribution"
environment, the quantity that we want to keep in stock is defined as a
buffer, while the missing quantity of the buffer is defined as
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"consumption" of the buffer itself (Buffer Penetration) . This allows us
to define different buffer "zones", colored according to the level of
penetration reached according to the formula (total buffer - missing) /
(total buffer):

● less than 33% penetration: GREEN
● between 33 and 67% penetration: YELLOW
● between 67 and <100% penetration: RED
● 100% penetration: BLACK

The coloring of the zones is functional to provide immediate indications
regarding the need to proceed with a replacement order: the GREEN
label suggests indeed that the quantity in stock is enough to cover the
demand; the YELLOW label leads to the need to restock while the RED
shows the need to request delivery (if the order has already been issued)
or to issue an urgent order. Finally, the BLACK label highlights a
situation of "stock out" with consequent loss of turnover!

In the previous example, the buffer is equal to 33; if the stock, at a
certain time, was 20 pieces (and therefore 13 are missing to reach 33) we
would have had a penetration of 40% (13/33), therefore we would be in
the yellow zone; instead, if the stock was 10 pieces, the penetration
would have been 70% (red color).

With this mechanism (called Dynamic Buffer Management) we can
continuously compare the value calculated with the actual stock,
checking that we have the right stock. Furthermore, in a logic of
continuous improvement, it would be possible to check how long a
given product would stay both in the GREEN zone (for example for a
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period longer than the supply period (RLT) and in the RED zone. An
excessive buffer (too much staying in GREEN zone) for example, would
suggest reducing the buffer by at least one third. However, before
cutting it, it would be useful to consider how strategic the product is,
and make an assessment with the following questions:

● Has demand dropped?
● Did supplier has significantly improved their lead time
● Did we set the initial buffer too large?
● Does demand fluctuate too much (in this case it is advisable to

widen the analysis period before lowering the buffer!)

Similarly, in the event that the product remains excessively in the RED
zone, the buffer must be raised, always taking into consideration the
strategic nature, criticality and riskiness of the product itself.

Conclusions
Inventory management is clearly an area of great improvement, whose
benefits can positively affect companies, both in terms of "agility" of the
structure and in terms of working capital that, in turn, improves cash
flow.

It is a matter of trying to adapt and change perspective, moving from the
"traditional" logic (push) to a more adequate one, able to manage the
variability and uncertainty typical of current markets. The use of
"buffers" becomes a systemic measure, valid for all people/departments
involved in management and hence allows to align and bring
continuous improvements with regards to the global goal.
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