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Planning Technology and Applications

Introduction

Nearly two years after the publication of my
series, “The Manager’s Guide to Supply Chain
Planning Tools and Techniques,” things are as
confusing as ever. If my stated goal was to help
people understand how the different supply
chain planning tools and techniques fit togeth-
er, to contribute in some small measure to the
overall level and quality of supply chain knowl-
edge and competency, then | failed miserably. It
remains a challenge for even the supply chain
planning gurus themselves to sort through all
the breathtakingly ambiguous pronouncements
about “we can optimize your supply chain” and
“your passport to world class supply chains”
that are trumpeted without embarrassment
across hundreds of Web sites and thousands of
sales brochures.

Since neurotic obsession is an integral
cycling phase of every aspiring software devel-
oper’s psychological Carnot cycle, | must refuse
to give up. This white paper will attempt to
make some small progress in seeing both the
“forest for the trees” and the real business issues
for the software tools. What’s more, we must
identify what part of the forest we are going to
be operating in, as it’s a wide world of simulat-
ed firs and optimized evergreens out there. Our
approach, therefore, must be to identify the
parts of the forest in which we will not be camp-
ing, before setting out on our orientation hike
in our own neck of the woods.

Our neck of the woods happens to be sup-
ply chain strategic planning. It is not “execu-
tion” or planning in general, and definitely not
“supply chain reengineering,” but instead, deci-
sion-making and business-planning problems
considered strategic by the companies that deal
with them.

Objectives and Agenda

We will begin by exploring the current state of
supply chain planning and improvement think-
ing. What are the “strategic” supply chain plan-
ning questions? What are the main approaches
used by consultants to answer these questions?
How are process-based and operational-based
approaches different?

Next we will discuss a methodology for
integrating the use of the most advanced prob-
lem solving tools for our neck of the woods:
strategic decision making. Supply chain strategic
planning questions often require multiple tech-
niques to get at the best answer. We will dive
into some good detail about how these tools
work, what they do, and what they don’t do.

Finally, we will highlight examples from
several companies, to show you how the thought
leaders in this area are putting these technologies
into practice. We have a lot of ground to cover,
but it will be worth the journey!

Here’s a disclosure note: You need to know
that the company | work for, LLama-Soft, is one
of the vendors with tools cited in this article.
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Hopefully, it will become apparent that
this report has not been written as a sales-
oriented or promotional article, but rather
as an educational piece that attempts to
clarify and elucidate, rather than to color
and obfuscate. Obviously, we believe we
provide an important missing piece in the
supply chain strategic planning market.
However we are kept honest by the fact
that LLama-Soft is not the only answer, and
indeed, can’t provide the answer to every
single problem in this extremely impor-
tant and diverse area.

What are Supply Chain
Strategic Planning
Problems?

Every company that manufactures, distrib-
utes, transports, or stores inventory to sell
to customers has to make many, many
decisions about how its operations will
run. An office products company, assum-
ing that it is already currently in business,
must decide each day what will be pro-
duced on Line 2, Plant 1. It must decide
how much of each product, and in what
sequence. Another company is grappling
every day with how many widgets to pull
out of inventory and put on the truck to
Cleveland. Companies make millions of
these decisions every day. They are impor-
tant, but they assume that very little in the
overall situation can change. This makes
them “operational” decisions.

Other, higher-level decisions, don’t
make the same kind of assumptions. If you
free up the decisions, if you let the inven-
tory target for SKU AGO01011 target

Supply Chain @
Innovations

change, or if you can select to ship from
one of several warehouses by different
modes of shipment, then you are dealing
with tactical decisions. Tactical decisions
assume that core structural components of
the network, such as products and sites, are
fixed, but how the components interact,
and the rules for interaction that the sites
follow, are allowed to change.

Finally, for strategic planning deci-
sions, anything can change — except, of
course, the external demand market. The
goal of strategic planning is to arrive at the
most efficient, highly profitable supply
chain system that serves customers in a
market.

Of the three types of decisions (all of
which overlap with the other two), supply
chain strategic decisions involve the largest
capital expenditures, the biggest risks, and,
if made poorly, the most dire results.
Strategic supply chain decisions often pose
such significant questions as:

e How many plants and warehouses
should I own?

« Should I close any of them?

e Should | stock inventory? For which
products? In which locations?

« Should I outsource the task of transport-
ing goods throughout my network?

 Should | make the key subassemblies, or
purchase them? From where?

As you can see, from strategic decisions all
else flows. Can you truly optimize the pro-
duction schedule at the Detroit plant if you
don’t even know whether you should man-
ufacture products in the U.S.? Can you seek
optimal safety stock levels while deciding
whether inventory should exist?

It’s a little — no, it’s a lot — like making
sure your boat crew is moving your craft as
fast as possible, without bothering to check
which direction you are pointed in.

Two Paradigms to Supply
Chain Strategy

Technology vendors are making the situa-
tion worse. Promises to optimize and
improve your supply chain without analyz-
ing and understanding the supply chain’s
complexities and dynamics at best rely on
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chance, and at worst border perilously on
fraud.

| dare you to do aWeb search on sup-
ply chain optimization. You will find IBM
promising “Supply Chain Optimization”
by Web-enabling your enterprise, a book
from CSC Consulting on supply chain
optimization, and i2 and Manugistics
offering “solutions” that optimize your
supply chain. Are these guys speaking the
same language?

Actually, they’re not! All of these
companies, and the many others you will
find, all do something different. Most of
them do what they do extremely well.
Most of them truly can help improve vari-
ous aspects of supply chain performance.
None of them do everything, and if they
tell you they do and you believe them, call
me immediately — I've got some beautiful
beachfront Utah property to sell you.

To understand where all of these
companies are coming from, you must
understand where they have been. Over
the last few years, supply chain vendors
and supply chain ideas have evolved into
two camps, or tribes: the IT Tribe and the
Logistics Tribe.

The IT Tribe

The larger tribe is the IT Tribe. Members of
this tribe believe that information is the
key to supply chain improvement. They
focus on collaborative planning, sharing
information, and getting companies syn-
chronized with their suppliers and their
customers. They also focus on getting
internal departments and divisions syn-
chronized so that they can be centrally
controlled and coordinated. This tribe is
incredibly good at marketing.

The Logistics Tribe

The smaller, more ancient tribe, is the
Logistics Tribe. The Logistics Tribe focuses
on applying high-powered numerical
analysis to large data sets to solve huge
planning problems through analysis and
optimization. The Logistics Tribe has been
around for several decades, and knows a
lot about things like industrial engineer-
ing, logistics, and operations research. This
tribe is incredibly bad at marketing.



Perhaps surprisingly, both tribes are
right in their core theses. Both tribes have a
lot to offer the modern enterprise. | find it
useful to differentiate between the two
tribes by how they orient their focus on
the enterprise: the IT Tribe has an external
focus, keying in on interactions with other
enterprises, while the Logistics Tribe has an
internal focus, and hones in on operations
within the enterprise itself.

You can also differentiate the two
Tribes by skin color, if you wish. The typi-
cal Logistics Tribe member looks a little
pale and is comfortable with 1950s fluo-
rescent industrial lighting technology. He
or she rarely leaves the building. The typi-
cal IT Tribe member just got back from
vacationing on St. Thomas before leaving
for training in Germany or the
Netherlands.

The point here, and there is one, is
that the two tribes of supply chain
improvement are both essential and com-
plementary. A company that is looking for
improvement dollars by coordinating their
production schedules with their customers
will likely find dollars. The company that is
seeking to trim yen outlays by increasing
manufacturing flexibility and optimizing
their distribution network cost structure
will probably be able to do so. The most
powerful approach, and the approach that
will be the standard in the future, is to
leverage the external and the internal
focused efforts, to make the two tribes
work together.

Strategic Decision-Making:
Qualitative vs. Quantitative
Orientations

Now that we understand the lay of the
land, and the strange native peoples that
inhabit that land, let’s start to focus back in
on the strategic planning issues.

We have already talked about supply
chain strategic planning problems, and
pointed out that they were the most impor-
tant, biggest dollar (and hence highest risk)
problems facing companies. We also dis-
cussed the two tribes’ approaches to solving
them. An important implication, which |
want to state explicitly, is that strategic plan-
ning problems are also the most difficult to

analyze and solve rationally.

It is often the case that high-level dis-
cussions of supply chain strategy are com-
pletely devoid of facts. High-level deci-
sions about how to organize company
operations and logistics end up being a
forum for political gaming and salesman-
ship, with outcomes decided by personal
charisma and volume, rather than rational-
ity and science.

It’s no wonder that supply chain strat-
egy often boils down to who has the
biggest gun. Supply chain strategic prob-
lems have been nearly impossible to
model and analyze rationally. The prob-
lems involve huge data sets, with complex
data interrelationships and a great deal of
uncertainty. There is no single computa-
tional approach simply to “solve” a strate-
gic planning problem, which leaves a void.
Non-quantitative or “soft” arguments can
win on the gray battlefield of murky logic
and guesswork.

Imagine that instead of discussing
how to improve global supply chain strate-
gy, company executives were discussing,
say, global weather patterns. The engineer-
ing-minded folks would bring up their
computer models, talk about butterflies
over the Sea of Japan, and the need to
model individual air molecules. The non-
technical folks would argue that the weath-
er has “always worked this way” and that
“I've been in the weather business for 20
years, and | know how the weather oper-
ates.” Let’s face it, when fact vacates the dis-
cussion, everyone left arguing sounds like a
yapping poodle or a silly clown.

The Next Generation:

Operational Strategy

This problem is common to many compa-
nies across many industries. The need is
present for tools and technologies that can
help move the discussion into a fact-based
approach. The tools and techniques that
perform this function are, in fact, the next
generation of supply chain software appli-
cations. These tools will leverage the data
provided by IT, but will use powerful
engineering and operations research algo-
rithms to move supply chain strategic
planning decisions into an orientation |

call Operational Supply Chain Strategy.

Increasingly, the IT Tribe will pose
supply chain strategy questions that must
be answered using Operational Strategy
approaches. Take the case of a global merg-
er between two large companies. The wiz-
ards in the CFO’s office determine that the
merger is good business and makes sense
financially. IT is brought in to “integrate
the supply chains.”

Historically, the result would be a fix-
ation on linking ERP systems, a project
that aligns and combines corporate data-
bases with little or no thought to how the
actual supply chain operations of the new
combined company can be improved.
Simply linking IT systems will not provide
the cost-cutting measures or efficiency
improvements that the CFO is looking for.
The architects of the merger must analyze
and arrive at an operational strategy for
the new company, based on the physical
reality of the business.

There are many reasons why
Operational Strategy and real operational
improvement are not part of the typical IT
reengineering effort or ERP implementa-
tion today. One is the issue of tribal affili-
ation raised earlier. Another is the fact that
these IT-based projects are so complex and
sweeping, an attitude gets promoted that
“we should just get the system in place,
then figure what to do with it.” While this
attitude is understandable, the problem is
that it is the operational changes that will
provide the ROI promised by the IT pro-
ject in the first place! This is why many
companies implement ERP or supply
chain planning software packages looking
for an ROl that doesn’t materialize.
Automating a process doesn’t improve it,
but just makes it automated.

Real improvement comes from mak-
ing a change to the way business gets
done, both from a process standpoint and
from an operational standpoint.

Introduction to Operational
Strategy

The operational strategy to supply chain
strategic planning can, from a macro-level,
be thought as a four-step process.
Remember that in strategic planning
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almost anything goes; therefore, we have
to start from the few things that can’t be
changed, the most important thing being,
of course, customer demand.

From customer demand, we need to
go through four different steps or phases
to analyze and make the big decisions. The
four phases are network optimization, net-
work simulation, policy optimization, and
design for robustness.

Network Optimization

From customer demands, we need to
decide on the basic structure of the net-
work. Which sites will be included (out of
the hundred of candidate site locations) and
who will supply whom?What is the funda-
mental network configuration that will best
minimize the total cost of servicing the
demands (which we can’t really control,
but which we can better manage through
our external collaboration improvement
efforts)? The task of structural design means
being able to evaluate millions and millions
of potential structures, and selecting the
single least cost network.

This is exactly what “network opti-
mization models” do very well. Utilizing
huge math models and highly advanced
solution-finding technologies, network
optimization tools have been widely used
for strategic planning. The leading vendors
are companies such as INSIGHT, Intertrans
(now part of i2), and CAPS Logistics (now
part of Baan).

Network Simulation
The problem with network optimization is
that in order to evaluate millions of mod-
els the models are greatly simplified to
basically cost-focused math models. When
it comes to finalizing the proposed design,
or selecting which network design is best
out of the three or four alternative designs,
we need to better predict how each design
will really operate in the real world. For
this we use “network simulation.”
Network simulation uses a very detailed
and complicated model which will tell
you how well a proposed supply chain
will run, but will not tell you how to
change it to make it better.

There are many vendors who provide
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“general discrete event simulation”” model-
ing tools that can be used to build these
complicated models. Additionally, a new
class of “supply chain simulator” tools is
emerging. These supply chain simulators
are specific to supply chain problems and
are usually based on an existing modeling
platform. LLama-Soft, Inc., with through
its tool “Supply Chain Guru,” provides, at
this time, the only fully “off-the-shelf”
application of this kind, but there are sev-
eral others tools likely to be released and
marketed in the next few years.

Policy Optimization

Once a network design is finalized, and the
sites and products are set in place, the task
is to come up with the best “operating
rules” or policies for the supply chain
structural objects to follow. Policies include
rules about whether inventory should be
kept for various products, whether full
truckload shipments suffice, or whether
LTL shipments are needed to achieve the
necessary customer service; should we
make or should we buy for each of our
products and main sub-assemblies?

Policy optimization is a very difficult
task, and there are currently no tools that
are both detailed enough to predict net-
work performance and intelligent enough
to prescribe what policies to use. There are
really two main technologies available that
come close. First, there are network opti-
mization models that apply multi-time
period analysis or more detailed produc-
tion planning constraints. Second, and
more promising, are those tools that apply
optimization or goal-seeking methods to
simulation models, to attempt to prescribe
how the simulation model can best be
improved. Eventually, even higher level
intelligent design tools will apply combi-
nations of simulation and optimization
models in tandem to truly design how net-
works should be designed and how they
should operate.

Design for Robustness

The fourth phase of supply chain strategic
planning is the geekily named “Design for
Robustness.” Basically, for the first three
phases of operational strategic planning,
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we have focused our efforts on designing
the best supply chain based on what we
expected to happen. In design for robust-
ness, we attempt to evaluate if there are
things that might happen, to ensure that
our network doesn’t perform poorly
under “other than expected” conditions.

This is a difficult concept for most
people to grasp. Think of it this way: the
goal of supply chain management is not
just to be profitable — there is an implicit
goal to avoid extremely bad performance
even under conditions that are unlikely but
possible. Optimal supply chain designs,
arrived at through the first three phases,
often tell us to close warehouses, or move
plants, or to make other “big ticket item”
changes. What if we were wrong about
demand? What if the cost of supply dou-
bles? What seemed like a good idea given
our forecasted conditions may Kill us
under other conditions.

It leads us to the paradox: optimal
answers are not necessary the best
answers. Our job is not only to succeed,
but also to avoid failure. This fourth step is
the most difficult to grasp because it forces
us to consider unpleasant possibilities and
unplanned events. However, it is exactly a
“robustly designed” supply chain that will
ensure your company’s survival under
nearly any circumstance.

One Final Note on the Four-Step
Methodology

Rarely will a company go from phase to
phase completely. Rather, most companies
already have a network structure they wish
to modify, as opposed to starting with a
complete “blank sheet of paper.” Sometimes
many of the policies are fixed, but we want
to do contingency planning. Perhaps we
need to identify whether our current struc-
ture can handle what we expect to happen,
but if “that other thing” happens, what will
the new optimal structure be? Strategic
planning, at its core, cannot simply be
“automated.” Since the context and the
problem are so completely intertwined,
you can never take the man out of the loop
— and that is exactly what makes strategic
decisions so difficult to make properly.



