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Preface
Back in May 1996, I was a (relatively) young assistant professor

who had joined the faculty at the University of Tennessee almost
three years earlier, following my graduate school years in Chapel Hill,
North Carolina. My field was, and is, marketing. I had worked for
several years in sales with IBM before going back to school to get my
Ph.D., and I was doing research and teaching in various areas of sales
force management. That day in May 1996, we had just finished the
spring semester, and I was looking forward to a summer of writing
and revising articles, playing a little golf, and hanging out with my
young sons. I remember so clearly sitting in my office, minding my
own business, when the most prominent of our senior faculty stopped
by, stuck his head in the office, and asked me a question that changed
the course of my career. That senior faculty member was Tom Men-
tzer, and the question he asked was, “Would you like to do some work
with me on forecasting? I've got a company that needs a forecasting
audit, and I'm wondering if you'd like to help out.” Well, when you're
an assistant professor, three years into your career, and someone with
the stature of Tom Mentzer stops in and offers you an opportunity to
work together, no one in his right mind would say no. So I said, “Sure,
Tom. What's forecasting?” He smiled, walked back to his office, and
returned a few minutes later with about 20 of the articles he had writ-
ten on the subject, 20 or so articles that others had written on the
subject, and a couple books. He suggested that I read as much of that
pile as I could in the next week, because we were due in Kingsport,
Tennessee, a week later to begin doing a forecast audit for Eastman

Chemical Company.

So Tom and I, along with two of our doctoral students—]John
Kent and Carlo Smith—spent the next few weeks driving the 90 miles
back and forth from Knoxville to Kingsport, and thus began my edu-
cation into forecasting. We completed our assessment for Eastman

Chemical, and then in quick succession completed forecasting audits
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for DuPont Agricultural Products, Hershey Foods, Michelin Tire,
and AlliedSignal Automotive Products. In the 16 years since that day
in May, I've learned a lot. Tom and I worked with a lot more com-
panies—34 companies in total—before his tragic and untimely death
in 2010. I then joined forces with my colleague Paul Dittmann and
others, and audited another eight companies, bringing the total to 42.
Along with a variety of co-authors, I've written a lot of articles about
forecasting, and joined forces with Tom Mentzer on a second edi-
tion of his well-known and well-respected forecasting textbook. I've
also taught forecasting and demand planning to a lot of students—
undergraduate and MBA students at the University of Tennessee, the
Bordeaux Ecole de Management in Bordeaux, France; and working
forecasters and demand planners at companies such as Union Pacific
Railroad, Corning, Orbit Irrigation Products, BASF, 3M, and Hon-
eywell. T've traveled the world learning about forecasting practices
and teaching executive audiences—{rom various places in the United
States, to Canada, Mexico, China, Switzerland, France, the Nether-
lands, England, Ireland, Singapore, Taiwan, and Belgium. I learned

a lot about best practices, and I learned a lot about worst practices.

Interestingly, in the course of that journey, I came to see forecast-
ing in a different light from the light that Tom saw it in. I came to see
that demand forecasting in and of itself was not particularly helpful
for a company. I came across many companies that were pretty good
at forecasting, but they still struggled with their inventories, fill rates,
and costs. The reason they struggled with these problems was not that
they were not forecasting well. Rather, it was because they were not
doing a good job of translating their forecasts into good business deci-
sions. Sales and marketing were not communicating well with their
supply chain colleagues, and vice versa. In other words, I came to
see that forecasting wasn’t the only thing that companies needed to
work on. They also needed to work on those integrating processes
that facilitate communication between the demand side of the firm

(sales and marketing in a manufacturing context, and merchandising
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in a retailing context) and the supply side of the firm (the supply chain

organization, or logistics, procurement, and operations).

This realization fit in extremely well in my home department at
the University of Tennessee. I am a proud member of the Depart-
ment of Marketing and Supply Chain Management. It might seem
strange to some people that an academic department in a College
of Business Administration would be a combination of marketing
and supply chain management. At Tennessee, these two units were
put together back in the 1970s for purely cost-saving reasons—save
a couple of administrative assistants if you smash two departments
together. For many years, those two units didn’t have much to do with
each other. But once again, I invoke the name of Tom Mentzer, who
was an extremely prominent scholar in both marketing and supply
chain management. He was at various times in his career the presi-
dent of both the Council for Logistics Management (now the Council
for Supply Chain Management Professionals) and the Academy of
Marketing Science. His larger-than-life personality, and the force of
his convictions, helped our department to see the synergy between
marketing and supply chain management, and thanks to his leader-
ship, we developed a vision of business practice that we refer to as
Demand and Supply Integration (DSI). Tom helped us get started
developing this vision, and since his passing, those of us who remain
at Tennessee have continued to develop and refine this DSI vision.
We've written articles, both academic and practitioner-oriented, that
articulate our thoughts about how demand (sales and marketing) and
supply (supply chain) need to be integrated through culture, pro-
cesses, and tools, for the betterment of the enterprise as a whole. This
book is meant to articulate an important element of that integration,
namely the processes that I refer to as DSI (Demand/Supply Integra-
tion) and the demand-side contribution to that DSI process, namely
the Demand Forecast. In this way, I am attempting to take forecasting

out of the realm of statisticians and bring it into the realm of strategic
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decision makers. Thus, as the title of this book suggests, Demand/

Supply Integration, or DSI, is the key to excellence in demand fore-

casting. As I say in later chapters, an accurate forecast and 50 cents

will buy you a cup of coffee. Without the DSI process as the founda-

tion, then the demand forecast isn’t worth the paper it’s written on.

What This Book Is, and What It Is Not

The following table provides a summary of what you can expect

from this book, and what you cannot expect.

What This Book Is

What This Book Is Not

A guide for those who develop and man-

age the DSI processes in an organization

A book only about forecasting

A guide for business professionals on
how to manage their forecasting pro-
cesses

A comprehensive textbook about all
things forecasting

Helpful advice on how companies mea-
sure performance in practice, and how
they use those performance measure-
ments to drive behavior and make good
business decisions

A detailed discussion of all possible
ways to measure forecast accuracy

Guidance on how best to combine the
insights that come from examination of
historical demand patterns (statistical
forecasting) with the insights that come

from the qualitative judgments of knowl-

edgeable businesspeople

Based on 16 years of working with hun-
dreds of forecasting professionals, learn-
ing what works and what doesn’t

A detailed discussion of statistical
forecasting, along with formulas,
assumptions, and tests

Rigorously “proven” academic theo-
ries about forecasting or demand/
supply integration

A few summary comments:

e If you're looking for a textbook that teaches statistical forecast-

ing, in all its nuances, this ain’t it. Many other excellent books
have been published that will do that much better than I can.
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However, if you're looking for practical advice on how to suc-
cessfully combine the insights from statistical forecasting with
the insights from qualitative judgment, you'll find that here.
You'll also find some pitfalls of using the wrong statistical tools,
and some of the problems associated with use of simple statisti-
cal methods that sometimes do more harm than good.

e In the same vein, if you're looking for a book that articulates ev-
ery possible way to measure forecast accuracy, this also ain’t it.
Once again, I focus on practical advice for working forecasting
professionals, giving instruction about how to measure perfor-
mance, but also insight about why you measure performance.

e This book is written for practicing managers. It is intended to
be, above all else, practical and useful for those practicing man-
agers. It's based on what I've seen that works well, and what
I've seen not work well. There are no hypotheses tested in this
book—ijust practical advice for managers.

* This book is mostly about forecasting, but in the context of
Demand/Supply Integration. The first chapter is dedicated to
Demand/Supply Integration, and the last chapter brings the
reader back to that super-process, but everything in-between
is intended to give managers of forecasting processes practical

advice on how to do demand forecasting better.

How This Book Is Organized

I begin and end this book with a discussion of demand/supply
integration. Chapter 1, “Demand/Supply Integration,” articulates the
goals of DST and explains how DST is different from Sales and Opera-
tions Planning, or S&OP. I articulate common aberrations from the
ideal state of DSI, and discuss an ideal sequence of subprocesses that
need to be in place to support the “super-process” of DSI. Chapters
2 through 7 focus on demand forecasting. In Chapter 2, “Demand
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Forecasting as a Management Process,” I make the point that demand
forecasting is a management process, which must be planned, exe-
cuted, and controlled like any other management process. In this
chapter, I introduce concepts such as the definition of a forecast, the
definition of demand, the forecasting hierarchy, and the information

technology systems that support forecasting excellence.

Chapters 3 and 4 are dedicated to forecasting techniques. Chap-
ter 3, “Quantitative Forecasting Techniques,” is a discussion of quan-
titative, or statistical, forecasting, with emphasis placed on the “why,”
rather than on the detailed “how.” Chapter 4, “Qualitative Forecasting
Techniques,” discusses the process of enriching the statistical forecast
with input that comes from those individuals who might have insight
about how the future might look different from the past. Chapter 5,
“Incorporating Market Intelligence into the Forecast,” expands the
discussion of qualitative insight begun in Chapter 4 by discussing the
role that market intelligence plays in the forecasting process, as well
as the useful contribution that can come from customer-generated

forecasts.

In Chapter 6, “Performance Measurement,” I discuss the impor-
tance of, and the steps required, to measure forecasting performance.
Like any other management process, if you can’t measure it, you
can’t manage it. Chapter 7, “World-Class Demand Forecasting,” then
describes, in considerable detail, the vision we have developed at
the University of Tennessee of world-class forecasting. This chapter
allows you to do a self-assessment of your own forecasting processes,
and see where you should focus your re-engineering efforts. The book
concludes with Chapter 8, “Bringing It Back to Demand/Supply Inte-
gration: Managing the Demand Review,” where I bring the discussion
back the demand/supply integration, or DSI. It covers the demand
review, which is the culmination of the forecasting process, and how
to prepare for, and effectively manage, that critical piece of DSI.

One brief note on terminology: Throughout this book, I wan-
der back and forth between the pronouns I and we. Although I am
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officially the sole author of this book, it’s a very collaborative effort.
Hundreds of colleagues—ranging from other faculty at the University
of Tennessee, to doctoral students, to people at the companies with
whom we’ve worked, to other students—have helped me form the
ideas documented in this book. There are times when I feel com-
pelled to use we, because so many of these ideas are the results of so
much collaboration.

So with all that said, let’s get into it. I hope you enjoy this guide
through demand forecasting in a demand/supply integration context.
If you find things you don’t like, or don’t agree with, or are simply

wrong, let me know. And, Go Vols!

Mark Moon
Knoxville, TN
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Demand/Supply Integration

One of the companies that participated in the DSI/Forecasting
Audit research was in the apparel industry. This company, a manu-
facturer and marketer of branded casual clothing, had very large
retail customers that contributed a large percentage of overall rev-
enue. Understandably, keeping these large retail customers in stock
was very important to the success of this company. If these retailers’
orders could not be filled, then out-of-stock conditions would result,
with not only lost sales as the consequence, but also potential finan-
cial penalties for failure to satisfy these retailers™ stringent fill-rate
expectations.

As is the case for many companies in this industry, considerable
manufacturing capacity had been offshored to sewing operations in
Asia. This strategy helped to keep unit costs down, but it also had a
negative impact on the company’s responsiveness and flexibility. At
the time of our audit, the research team heard about a communica-
tion disconnect between the supply chain and the sales organizations
at this company. A variety of problems had left the company with
significant capacity shortages. Although these problems were solvable
in the long run, in the short term, the company was having significant
fill-rate problems with some of its largest, most important retail cus-
tomers. Some of the most popular sizes and styles of clothing were in
short supply, and customers were not happy. Supply chain personnel
were working hard to address these problems, but in the short term,
there was little to be done. Although these supply chain problems

were impacting the company’s largest, most important customers,

1
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personnel from the field sales organization were being incentivized to
open new channels of distribution and locate new customers to carry
their brands. As one supply chain executive told this story, she said in
exasperation, “We're out of stock at Wal-Mart, and they're signing up

new customers! What the hell is going on here?”

This example is a classic illustration of what can happen when
Demand/Supply Integration, or DSI, is not a part of the fabric of an
organization. This chapter explores the essence of DSI, distinguishes
it from Sales and Operations Planning (S&OP), articulates from a stra-
tegic perspective what DST is designed to accomplish, describes some
typical aberrations from the “ideal state” of practice, and describes

some characteristics of successful DSI implementations.

The Idea Behind DSI

Demand/Supply Integration (DSI), when implemented effec-
tively, is a single process to engage all functions in creating aligned,
forward-looking plans and make decisions that will optimize resources
and achieve a balanced set organizational goals. Several phrases in the
preceding sentence deserve further elaboration. First, DSI is a single
process. The idea is that DSI is a “super-process” containing a num-
ber of “subprocesses” that are highly coordinated to achieve an overall
aligned business plan. These subprocesses include demand planning,
inventory planning, supply planning, and financial planning. Second,
it is a process that engages all functions. The primary functions that
must be engaged for DSI to work effectively are sales, marketing,
supply chain, finance, and senior leadership. Without active, commit-
ted engagement from each of the functional areas, the strategic goals
behind DSI cannot be achieved. Third, it is designed to be a pro-
cess that creates aligned, forward-looking plans and makes decisions.
Unfortunately, when DST is not implemented well, it often consists of

“post-mortems,” or discussions of “why we didn’t make our numbers
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last month.” The ultimate goal of DSI is business planning—in other
words, what steps will an organization take in the future to achieve its

goals?

Our research has shown that three important elements must be
in place for DSI to operate effectively: culture, process, and tools.
An organization’s culture must be focused on transparency, collabo-
ration, and commitment to organization—wide goals. Processes must
be clearly articulated, documented, and followed to ensure that all
planning steps are completed. Effective tools, normally thought of
as information technology tools, are also needed to provide the right

information at the right time to the right people.

How DSI Is Different from S&OP

Many authors have, over the last 20+ years, written about Sales
and Operations Planning (S&OP), and to some, the earlier descrip-
tion of DSI might sound like little more than a rebranding of S&OP.
Unfortunately, S&OP has a bit of a “bad name,” thanks to ineffec-
tive process implementation. In our observation of dozens of S&OP
implementations, we've seen several common implementation prob-
lems that have contributed to a sense of frustration with the effective-

ness of these processes.

First, S&OP processes are often tactical in nature. They often
focus on balancing demand with supply in the short run, and turn into
exercises in flexing the supply chain, either up or down, to respond
to sudden and unexpected changes in demand. The planning horizon
often fails to extend beyond the current fiscal quarter. With such a
tactical focus, the firm can miss out on the chance to make strategic
decisions about both supply capability and demand generation that
extend further into the future, which can position the firm to be pro-

active about pursuing market opportunities.
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Second, S&OP process implementation is often initiated, and
managed, by a firm’s supply chain organization. In our experience,
these business-planning processes are put into place because supply
chain executives are “blamed” for failure to meet customer demand in
a cost-effective way. Inventory piles up, expediting costs grow out of
control, and fill rates decline, causing attention to be focused on the
supply chain organization, which immediately points at the “poor fore-
casts” that come out of sales and marketing. The CEO gets excited,
S&OP is hailed as the way to get demand and supply in balance, and
the senior supply chain executive is tasked with putting this process
in place. Where the disconnect often takes place, however, is with
lack of engagement from the sales and marketing functions in the
organization—the owners of customers and the drivers of demand.
Nothing can make S&OP processes fail any faster than having sales
and marketing be non-participants. In more than one company we’ve
worked with, people describe S&OP as “&OP”—meaning that “Sales”

is not involved.

Third, the very name “Sales and Operations Planning” carries
with it a tactical aura. As argued in an upcoming section, many more
functions besides Sales and Operations must be involved in order
for effective business planning to take place. Without engagement
from marketing, logistics, procurement, and particularly finance and
senior leadership, these attempts at integrated business planning are

doomed to being highly tactical and ultimately disappointing.

Thus, although the goals of S&OP are not incompatible with the
goals of DSI, the execution of S&OP often falls short. Perhaps a new
branding campaign is indeed needed, because in many companies,
S&OP carries with it the baggage of failed implementations. Demand/
Supply Integration is an alternative label and a new opportunity to

achieve integrated, strategic business planning.
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Signals that Demand and Supply Are Not
Effectively Integrated

As our research team has worked with dozens of companies over
the past 15 years, we have witnessed many instances where demand
and supply are not effectively integrated. Commonly, our team is
called in to diagnose problems with the forecasting and business plan-
ning processes at companies because some important performance
metric—often inventory turns, carrying costs, expedited freight costs,
or fill rates—have fallen below targeted levels. After we arrive onsite,
we frequently hear about problems like those in the following list. Ask

yourself whether any of these situations apply to your company:

* Does manufacturing complain that sales overstates demand
forecasts, doesn’t sell the product, and then the supply chain

gets blamed for too much inventory?

* Does the sales team complain that manufacturing can’t deliver

on its production commitments and it’s hurting sales?

* Does manufacturing complain that the sales team doesn’t
let them know when new product introductions should be
scheduled, and then they complain about missed customer

commitments?

* Does the sales team initiate promotional events to achieve end-
of-quarter goals, but fail to coordinate those promotional activi-

ties with the supply chain?

* Does the business not take advantage of global supply capabili-
ties to profitably satisfy regionally?

* Are raw material purchases out of alignment with either pro-

duction needs or demand requirements?

* Does the business team adequately identify potential risks and
opportunities well ahead of time? Are alternatives discussed
and trade-offs analyzed? Are forward actions taken to reduce

risk and meet goals, or are surprises the order of the day?
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If these are common occurrences at your company, then the case
might be that your Demand/Supply Integration processes might not
be living up to their potential. The case might also be that one or
more of the critical subprocesses that underlie the DSI “superpro-

cess” might be suffering from inadequate design or poor execution.

The Ideal Picture of Demand Supply
Integration

Figure 1-1 represents an “ideal state” of DSI. The circles repre-
sent functional areas of the firm, the rectangle represents the super-
process of DSI, the dark gray (dark purple in the e-book) arrows
leading into the DSI process represent inputs to the process, and the

lighter gray (red in e-book) arrows leading out of DSI represent out-
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Figure 1-1 Demand/Supply Integration: the ideal state

It all begins with the two dark gray (dark purple) arrows labeled
“Demand Forecast” and “Capacity Forecast.” As future chapters

clearly articulate, the demand forecast is the firm’s best “guess”
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about what customer demand will consist of in future time periods.
It should be emphasized that this is indeed a guess. Short of having
a magic crystal ball, uncertainty exists around this estimate of future
demand. Of course, the further into the future one estimates demand,
the greater the uncertainty that exists. Similarly, the “Capacity Fore-
cast” represents the best “guess” about what future supply capabil-
ity will be. Just as is the case with the demand forecast, uncertainty
surrounds any estimate of supply capability. Raw material or compo-
nent part availability, labor availability, machine efficiency, and other
supply chain variables introduce uncertainty into estimates of future
capacity levels.

Let’s begin with a simple example as a way of explaining how the
DSI process needs to work. Assume that the “Demand” side of the
business—typically sales and marketing, with possible input from
channel partners—goes through an exercise in demand forecasting,
and concludes that three months from the present date, demand will
consist of 10,000 units of a particular product. Let’s further assume
that this demand forecast is reasonably accurate. (I know; that may
be an unrealistic assumption, but let’s assume it regardless!) Now,
concurrently, the “Supply” side of the business—operations, logistics,
procurement, along with input from suppliers—conducts a capacity
forecast and concludes that three months from the present date, sup-
ply capability will consist of 7,500 units. Note that this outcome is far
from atypical. The fact is that demand and supply are usually NOT in
balance. So, more demand exists than supply. The question is, “What

should the firm do?P”

Several options exist:

e Dampen demand. This option could be achieved in a number
of ways. For example, the forecasted level of demand assumes
a certain price point, a certain level of advertising and promo-
tional support, a certain number of salespeople who are selling
the product with certain incentives to do so, a certain level of

distribution, and so forth. Any of these demand drivers could
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be adjusted in an effort to bring demand into balance with sup-
ply. Thus, some combination of a price increase or a reduction
in promotional activity could dampen demand to bring it in line
with supply.

e Increase capacity. Just as the demand forecast carries with it
certain assumptions, so, too, does the capacity forecast. Capacity
could be increased through adding additional shifts, outsourc-
ing production, acquiring additional sources of raw materials or
components, speeding up throughput, and so forth.

¢ Build inventory. Often, the case is that in some months, capac-
ity exceeds demand, whereas in other months, demand exceeds
capacity. Rather than tweaking either demand or supply on a
month-by-month basis, the firm could decide to allow some
inventory to accumulate during excess capacity months, which

would then be drawn down during excess demand months.

These are all worthy options for solving the “demand is greater
than capacity” problem. The question, of course, is “Which one is
the best for solving the short-term problem, while at the same time

achieving a variety of other goals?”

The answer is, “It depends.” It depends on the costs of each alter-
native and the strategic desirability of each alternative. Because each
situation is unique, with different possible alternatives that carry with
them different cost and strategic profiles, the need exists to put these
available alternatives in front of knowledgeable decision-makers who
can determine which is the best course of action. This is the pur-
pose of Demand/Supply Integration, represented as the rectangle
in Figure 1-1. The “Financial Goal” arrow represents the financial
implications of each alternative, and the “Strategic Direction” arrow
represents the strategic implications of each alternative. All these
pieces of information from all these different sources—the Demand
Forecast, the Capacity Forecast, the Financial Goal, and Strategic
Direction—must be considered to make the best possible decisions

about what to do when demand and supply are not in balance.
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This simple example could be turned in the other direction. Sup-
pose that the demand forecast for 3 months hence is 10,000 units, and
that the capacity forecast for that same time period is 15,000 units.
Now, the firm is faced with the mirror image of the first situation.
Instead of dampening demand with price increases or reduced pro-
motional support, the firm can increase demand with price reductions
or additional promotional support. Instead of increasing production
with additional shifts or outsourced manufacturing, the firm can
reduce production with fewer shifts or taking capacity down for pre-
ventive maintenance. Instead of drawing down inventory, the firm
can build inventory. Once again, the answer to the question of “What
should we do?” is “It depends.” Again, the correct answer is a complex
consideration of costs and strategic implications of each alternative.
The right people need to gather with the right information available

to them to make the best possible decision—once again, DSI.

To further illustrate this “ideal state” of DSI, consider another
example. This time, assume that the demand forecast for 3 months
hence, and the capacity forecast for 3 months hence, are both 10,000
units (an unlikely scenario, but assume it anyway). Further, assume
that if the firm sells those 10,000 units 3 months hence, the firm will
come up short of its financial goals, and the investment community
will hammer the stock. Now what? Now, both demand side and sup-
ply side levers must be pulled. Demand must be increased by chang-
ing the assumptions that underlie the demand forecast. Prices could
be lowered, promotional activity could be accelerated, new distribu-
tion could be opened, and new salespeople could be hired. Which
choice is optimal? Well, it depends. Simultaneously, supply must be
increased to meet this increased demand. Extra shifts could be added,
production could be outsourced, or throughput could be increased.
Which choice is optimal? Well, it depends. The right people with the
right information need to gather to consider the alternatives—again,
DSI.
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So far we have covered the inputs to the DSI process. An uncon-
strained forecast of actual demand is matched up against the fore-
casted capacity to deliver products or services. Within the Demand/
Supply Integration process, meetings occur where decisions are made
about how to bring demand and supply into balance, both in a tacti-
cal, short-term context and in a strategic, long-term context. Finan-
cial implications of the alternatives are provided from finance, and
strategic direction is provided by senior leadership. However, Figure
1-1 also contains arrows that designate outputs from the DSI process.
You should look at these outputs as business plans. Three categories

of business plans result from the DSI process, as follow:

* Demand plans represent the decisions that emerge from
the DSI process that will affect sales and marketing. If prices
need to be adjusted to bring demand into balance with supply,
then sales and marketing need to execute those price changes.
If additional promotional activity needs to be undertaken to
increase demand, then sales and marketing need to execute
those promotions. If new product introductions need to be
accelerated (or delayed), then those marching orders need to
be delivered to the responsible parties in sales and marketing.
The vignette from the beginning of the chapter represented a
disconnect associated with communicating and executing these
demand plans.

* Operational plans represent the decisions from the DSI
process that will affect the supply chain. Examples of these
operational plans are production schedules, inventory planning
guidelines, signals to procurement that drive orders for raw
materials and component parts, signals to transportation plan-
ning that drive orders for both inbound and outbound logistics
requirements, and the dozens of other tactical and strategic
activities that must be executed in order to deliver goods and

services to customers.
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* Financial plans represent signals back into the financial plan-
ning processes of the firm, based on anticipated revenue and
cost figures that are agreed to in the DSI process. Whether the
activity is financial reporting to the investment community or
acquisition of working capital to finance ongoing operations,
the financial arm of the enterprise has executable activities that
are dependent upon the decisions made in the DSI process
about how demand and supply will be balanced. Lastly, those
signals come back to the senior leadership of the firm that the
decisions that have been reached align with the strategic direc-
tion of the firm. These signals are typically delivered during the
executive DSI meetings, which are corporate leadership ses-
sions where senior leaders are briefed on both short- and long-

term business projections.

Thus, in its ideal state, DSI is a business planning process that
takes in information about demand in the marketplace, supply capa-
bilities, financial goals, and the strategic direction of the firm, and

makes clear decisions about what to do in the future.

DSI Across the Supply Chain

Up until now, we have talked about the need to integrate demand
and supply within a single enterprise. In other words, how can insights
about demand levels that might be housed in sales or marketing be
shared with those who need to plan the supply chain? DSI processes
are the answer. However, the ideal state of DSI doesn’t need to be
limited to information sharing within a single enterprise. Figure 1-2
represents a vision of how DSI can be expanded to encompass an

entire supply chain.
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Figure 1-2 Demand/Supply Integration across the supply chain

Figure 1-2’s representation of DSI is a simpler version of Figure
1-1 depicted in a simplified supply chain. The straight, vertical arrows
show the possibilities for collaboration. First consider the arrow that
leads from the customer’s “Demand Plan” to the manufacturer’s
“Demand Forecast.” Imagine, for example, that the “customer” in
Figure 1-2 is a computer company, and the “manufacturer” is a com-
pany that produces microprocessors for the computer industry. The
computer company’s demand plan will include various promotional
activities that it plans to execute in future time periods to take advan-
tage of market opportunities. The manufacturer, the microprocessor
company, would benefit from knowing about these promotional activ-
ities, because it could then be able to anticipate increases in demand
from this customer. Such knowledge would be incorporated into the

demand forecast for the microprocessor company.
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Next consider the arrow that points from the manufacturer’s
“Operational Plan” to the customer’s “Capacity Forecast.” When the
microprocessor company cornpletes its DSI process, one output is an
operational plan that articulates the quantity of a particular micro-
processor that it intends to manufacture in future time periods. The
customer, the computer company, would benefit from knowing this
anticipated manufacturing quantity, particularly if it means that the
microprocessor company will not be able to provide as much prod-
uct as the computer company would like to have. Such a shortage
would need to be a part of the computer company’s capacity forecast,
because this shortage will influence the results of the DSI process at
the computer company. Thus, the outputs of the DSI processes at one
level of the supply chain can, and should, become part of the inputs to
the DSI process at other levels of the supply chain.

This same logic would apply if the “customer” were a retailer and
the “manufacturer” were a company that sold its products through
retail. The retailer’s promotional activity, as articulated in the retail-
er’'s demand plan, is critical input to the manufacturer’s demand fore-
cast. Also, the manufacturer’s projected build schedule, as articulated
in the manufacturer’s operational plan, is critical input to the retailer’s
capacity forecast. Companies use a variety of mechanisms to support
this level of collaboration across the supply chain. These mechanisms
can be as simple as a formal forecast being transmitted from the “cus-
tomer” to the “manufacturer” on a regular basis. The mechanism can
also be much more formalized, and conform to the Collaborative Plan-
ning, Forecasting, and Replenishment (CPFR) protocol as articulated
by Voluntary Interindustry Commerce Solutions (VICS). Regardless
of how this collaboration is executed, the potential exists for signifi-
cant enhancements to overall supply chain effectiveness when DSI

processes are implemented across multiple levels of the supply chain.
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Typical DSI Aberrations

The “ideal state” of DSI as depicted in both Figures 1-1 and 1-2
are just that—ideal states. Unfortunately, a variety of forces often
result in actual practice being far removed from ideal practice. I have
observed a variety of “aberrations” to the ideal states articulated ear-

lier, and three are so common that they are worth noting.

The first, and perhaps most insidious, of these DSI aberrations is
depicted in Figure 1-3. The figure is simplified to highlight the aber-
ration, which is known as plan-driven forecasting. Previously in this
chapter, I discussed the not-uncommon scenario where forecasted
demand fails to reach the financial goals of the firm. In the ideal state
of DSI, that financial goal is one of the inputs to the DSI process,
where decisions are made about how demand (and if necessary, sup-
ply) should be enhanced to achieve the financial goals of the firm.
In a plan-driven forecasting environment, however, the financial goal
does not lead to the DSI process. Rather, it leads to the demand fore-
cast. In other words, rather than engaging in a productive discussion
about how to enhance demand, the message is sent to the demand
planners that the “right answer” is to simply raise the forecast so
that it corresponds to the financial goal. This message can be simple
and direct—"raise the forecast by 10%"—or it can be subtle—"the
demand planners know that their forecast had better show that we
make our goals”—but either way, the plan-driven forecasting aberra-
tion is insidious because it results in a forecasting process that loses its
integrity. If downstream users of the forecast—those who are making
marketplace, supply chain, financial, and strategic decisions—know
that the forecast is simply a restatement of the financial goals of the
firm, and not an effort to predict real demand from customers, then
those users will stop using the forecast to drive their decisions. I have

observed two outcomes from plan-driven forecasting:
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* Supply chain planners go ahead and manufacture products
that correspond to the artificially inflated forecast; the result is

excess, and potentially obsolete, inventory.

* The supply chain planners say to themselves, “T know darn well
that this forecast is a made-up number and doesn’t represent
reality. And since I own the inventory that will be generated
by overproducing, I'm just going to ignore the forecast and do
what I think makes sense.” Here, the result is misalignment

with the demand side of the company.

In both cases, plan-driven forecasting results in a culture where
the process loses integrity, and forecast users stop believing what

forecasters say.
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Figure 1-3 Typical DSI aberration: plan-driven forecasting

Figure 1-4 shows the second DSI aberration, what I call DSI as
a tactical process. In this scenario, the responsibility of the demand
side of the enterprise is to come up with a demand forecast, which is
then “tossed over the transom” to the supply side of the enterprise,
which then either makes its plans based on the forecast, or not. Often,

no DSI process really is in place—no scheduled meetings where
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demand-side representatives and supply-side representatives inter-
act to discuss issues or constraints. When this aberration is in place,
significant risk exists for major disconnects between sales and mar-
keting and supply chain. Without the information-sharing forum that
a robust DSI process provides, both sides of the enterprise usually
develop a sense of distrust, neither understanding nor appreciating
the constraints faced by the other. In addition to the siloed culture
that results from this aberration, the lack of engagement from either
senior leadership or finance makes this approach to DSI extremely
tactical. Oftentimes, the forecasting and planning horizons are very
short, and opportunities that might be available to grow the business
might be sacrificed, because demand and supply are not examined
from a strategic perspective. In this scenario, it is nearly impossible
for DSI to be a process that “runs the business.” Instead, it is limited
to a process that “runs the supply chain,” and engagement from sales

and marketing leadership becomes very challenging.
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Figure 1-4 Typical DSI aberration: DSI as a tactical process

Figure 1-5 shows the final common aberration to the ideal state of
DSTI: lack of alignment with sales and marketing. In this situation, little,
if any, communication gets back to the demand side of the enterprise
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concerning the decisions made in the DSI process. This aberration is
most problematic when capacity constraints are in force, resulting in
product shortages or allocations. Recall the scenario described at the
beginning of this chapter, where the sales organization at the apparel
company was incentivized to sign up new accounts, while production
problems were affecting deliveries to the firm’s largest, most impor-
tant current customer. As previously illustrated, the discussions that
occur in the DSI process often revolve around what actions should be
taken when demand is greater than supply. However, if no effective
feedback loop exists that communicates these decisions back to the
sales and marketing teams, then execution is not aligned with strat-

egy, and bad outcomes often occur.
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Figure 1-5 Typical DSI aberration: lack of alignment with sales and marketing

The aberrations described here are examples of typical problems
faced by companies when their DSI processes are not executed prop-
erly. Aberrations like these often exist, even when the formal process
design is one where these aberrations would be avoided. However,
siloed cultures, misaligned reward systems, lack of training, and inad-
equate information systems can all conspire to undermine these pro-

cess designs. The reader is encouraged to look carefully at Figure 1-1,
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which represents the ideal state of DSI, and carefully think through

each of the input and output arrows shown in the figure. Wherever an

arrow is missing, or pointed at the wrong place, an aberration occurs.

Identifying gaps in the process is the first step to process improvement.

DSI Principles

Now that the ideal structure of DSI has been described, along

with typical aberrations to that ideal, discussing some of the guiding

principles that should drive the implementation of DSI at any com-

pany is appropriate. Three guiding principles are that

e DSI should be demand driven. Many years of supply chain

research conclude that the most successful and effective supply
chains are demand driven. In other words, supply chains are
most effective when they begin with the voice of the customer.
DSI processes should reflect this demand-driven orientation.
The “Demand Forecast” arrow in Figure 1-1 represents this
principle. The demand forecast is the voice of the customer
in the DSI process. However, in too many instances, this cus-
tomer voice is not as well represented as it should be, because
sales and marketing are not as committed to or engaged in
the process as they need to be. Because of culture, driven by
measurement and reward systems, the weak link in many DSI
implementations is the engagement from sales and market-
ing. Chapters 4, “Qualitative Forecasting Techniques™ and 5,
“Incorporating Market Intelligence into the Forecast,” explore

this phenomenon in greater detail.

DSI should be collaborative. Figure 1-1 indicates that inputs
to the process come from a variety of sources, both internal
and external: sales, marketing, operations, logistics, purchas-
ing, finance, and senior leadership represent the typical inter-

nal sources of information, and important customers and key
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suppliers represent the typical external sources of information.
For this information to be made available to the process, a
culture of collaboration must be in place. This culture of col-
laboration is one where each individual who participates in the
process is committed to providing useful, accurate information,
rather than pursuing individual agendas by withholding or mis-
construing information. Establishing such a culture of collabo-
ration is often the most challenging aspect of implementing an
effective DSI process. Senior leadership must play an active

role in developing and nurturing such a culture.

e DSI should be disciplined. When I teach undergraduate
students, who often have little experience working in complex
organizations, I often make the point that “what goes on in
companies is meetings. You spend all your time either prepar-
ing for meetings, attending meetings, or doing the work that
results from meetings.” DSI is no different. The core of effec-
tive DSI processes are a series of meetings, and for DSI to be
effective, the meetings that constitute the core of DSI must
also be effective. This means discipline. Discipline comes in
several forms. The right people must be in attendance at the
meetings, so decisions about balancing demand and supply can
be made by people who have the authority to make those deci-
sions. Agendas must be set ahead of time and adhered to dur-
ing the meetings. Discussion must focus on looking forward in
time, rather than dwelling on “why we didn’t make our num-
bers last month.” To develop and maintain such discipline, an
organizational structure must be in place where someone with
adequate organizational “clout” owns the process and where
senior leadership works with this process owner to drive pro-
cess discipline. Once again, this points to organizational culture

being critically important to DSI process effectiveness.

When these principles are embraced, then the “magic” of DSI

can be realized, as shown in Figure 1-6.
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Maximize
Customer
Service

Minimize

Minimize
Inventory

Operating
Costs

Figure 1-6 DSI “magic” comes from hitting the sweet spot.

The “sweet spot” shown in Figure 1-6 is the intersection of three
conﬂicting organizational imperatives: maximizing customer service
(having goods and services available to customers at the time and
place those customers require), minimizing operating costs (efficient
manufacturing processes, minimizing transportation costs, minimiz-
ing purchasing costs, and so on), and minimizing inventory. This
“sweet spot” can be achieved, but it requires DSI implementation

that is demand driven, collaborative, and disciplined.

Critical Components of DSI

This book is not intended to be a primer on the detailed imple-
mentation of DSI. Many other books do an outstanding job of provid-
ing that level of detail. However, in my experience of working with
dozens of companies, I have observed that five critical components

must be in place for DSI to work well. These components are

1. Portfolio and product review
2. Demand review

3. Supply review
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4. Reconciliation review

5. Executive review

The following sections discuss each of these in terms of high-level

objectives rather than tactical, implementation level details.

Portfolio and Product Review

The portfolio and product review is often absent from DSI pro-
cesses, but including this step represents best practice. Its purpose is
to serve as input to the demand review for any changes to the product
portfolio. These changes typically come about from two sources: new
product introductions and product (SKU) rationalization. New prod-
uct forecasting is a worthy subject for an entire book,! and as such, I
will not dwell on it here other than to say that predicting demand for
new products, whether they are new-to-the-world products or simple
upgrades to existing products, represents a complex set of forecasting
challenges. Too often, new product development (NPD) efforts are
inadequately connected to the DSI process, and the result is lack of
alignment across the enterprise on the effect that new product intro-

ductions will have on the current product portfolio.

Another key element of the portfolio and product review stage of
the DSI process is product, or SKU, rationalization. It is the rare com-
pany that has a formal, disciplined process in place for ongoing analy-
sis of the product portfolio, and the result of this lack of discipline is
the situation described by a senior supply chain executive at one com-
pany: “We're great at introducing new products, but terrible at killing
old ones.” This unwillingness to dispassionately analyze the overall
product portfolio on an ongoing basis leads to SKU proliferation, and
this leads to often unnecessary, and costly, supply chain complexity.

By including product, or SKU rationalization as an ongoing element

L An excellent book-length primer on new product forecasting is New Product
Forecasting: An Applied Approach, by Kenneth B. Kahn, M.E. Sharpe, 2006.
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of the DSI process, companies have a strong foundation that permits
the next step—the demand review—to accurately and effectively

assess anticipated future demand across the entire product portfolio.

Demand Review

The demand review is, in essence, the raison d’etre for this book.
The ultimate objective of the demand review is an unconstrained,
consensus forecast of future demand. This meeting should be chaired
by the business executive with P&L responsibility for the line of busi-
ness, which constitutes the focus of the DSI process. This could be
the company as a whole, or it could be an individual division or stra-
tegic business unit (SBU) of the company. Key, decision-capable rep-
resentatives from the demand side of the enterprise should attend
the demand review meeting, including product or brand marketing,
sales, customer service, and key account management. One company
that I've worked with has a protocol for its monthly demand review
meeting. Sales and marketing personnel are invited and expected to
attend and actively participate. Supply chain personnel are invited,
but attendance is optional, and if they attend, they are not allowed to
participate in the discussion! The intent is that the supply chain repre-
sentatives are not allowed to chime in with statements like, “Well, we
can’t supply that level of demand.” This protocol is one way that this

company keeps the focus on unconstrained demand.

Because Chapter 8, “Bringing It Back to Demand/Supply Inte-
gration: Managing the Demand Review,” covers the details of pre-
paring for and conducting the demand review, I do not dwell on the
specific agenda items or outcomes of the demand review here. For
now, suffice it to say that the critical output of this stage in DSI is a

consensus forecast of expected future demand.
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Supply Review

The supply chain executive with relevant responsibility for the
focal line of business being planned by the DSI process should chair
the supply review meeting. The purpose of the supply review is to
arrive at a capacity forecast, defined as the firm’s best guess of its abil-
ity to supply products or services in some future time period, given
a set of assumptions that are both internal and external. In addition,
the supply review is that step in the DSI process where the demand
forecast is matched up with the capacity forecast, and any gaps are

identified, resolved, or deferred to future meetings.

The capacity forecast is determined by examining a number of
pieces of information that are focused on the firm’s supply chain.
The components include supplier capabilities, actual manufacturing
capabilities, and logistics capabilities. Supplier capabilities are typi-
cally provided by the purchasing, or procurement, side of the sup-
ply chain organization, and reflect any known future constraints that
could result from raw material or component part availability. Manu-
facturing capabilities are determined through a number of pieces of

information. These include:

e Historical manufacturing capacity

e Equipment plans, including new equipment that could increase
throughput or scheduled maintenance that could temporarily
reduce capacity

* Anticipated labor constraints, in terms of available specialty
skills, vacation time, training time, and so on

e Improvement plans beyond equipment plans, such as process

improvements that could increase throughput
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Logistics capabilities can include any anticipated constraints on
either inbound or outbound logistics, including possible transporta-
tion or warehousing disruptions. Altogether, these three categories
of capabilities (supplier, manufacturing, and logistics) determine the
overall capacity forecast for the firm.

After this capacity forecast is determined, it can be matched up
against the demand forecast produced during the demand review
stage of DSI. This is the critical point—where the firm identifies the
kind of gaps described earlier in this chapter. This is also where DSI
becomes the mechanism to plan the business. These gaps must be
closed: when there is more demand than there is supply, or when
there is more supply than there is demand. In some cases, these
gaps are fairly straightforward, and solutions are fairly apparent. For
example, if excess demand exists for Product A, and simultaneously
excess capacity exists for Product B, simply shifting manufacturing
capacity from B to A might be possible. The answer might be obvious.
However, in other cases, as was described earlier in the chapter, the
optimal solution to the demand-supply gap might not be so apparent.
In those cases, one must take other perspectives into consideration,
which is the reason behind the next step in the DSI process: the rec-

onciliation review.

Reconciliation Review

If a firm were to stop the process with the supply review, described
in the preceding section, it would have a perfectly serviceable, albeit
tactical, S&OP process. The reconciliation review, along with the
executive DSI review, transforms S&OP into DSI, for this is where
the process is transformed from one that is designed to plan the sup-
ply chain into one that is designed to plan the business. The objective
of the reconciliation review is to begin to engage the firm’s senior
leadership in applying both financial and strategic criteria to the ques-

tion of how to balance demand with supply. The reconciliation review
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focuses on the financial implications of demand-supply balancing,
and the meeting is thus typically chaired by the chief financial offi-
cer responsible for the line of business being planned. Attendees at
this meeting include the demand-side executives (sales, marketing,
and line-of-business leaders), and supply-side executives (the supply
chain executive team), along with the CFO. Its aim is to have senior
financial leadership lead the discussion that resolves any issues that
emerged from the demand or supply reviews, and to ensure that all
agreed-upon business plans are in alignment with overall firm objec-
tives. At this point the discussions that have taken place in previous
steps, which have typically focused on demand and supply of physical
units, become “cashed-up.” In other words, the financial implications
of the various scenarios that have been discussed in the demand and
supply reviews are now considered. Most unresolved issues can be
settled at the reconciliation review, although some highly strategic

issues might be deferred to the executive DSI review, discussed next.

Executive DSI Review

The executive DSI review is the final critical component of the
DSI process, and it constitutes the regularly scheduled (usually
monthly) gathering of the leadership team of the organization. The
chair of this meeting is typically the CEO of the entity being planned,
whether that is the entire firm or an identified division or SBU. The

overall objective of the executive DSI meeting is to

* Review business performance

* Resolve any outstanding issues that could not be resolved at the

reconciliation meeting
* Ensure alignment of all key business functions
This leadership meeting is where all key functions of the enter-

prise, from sales to marketing to supply chain to human resources to

finance to senior leadership, come together to affirm the output of
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all the other pieces of the process, and where all functions can agree
on the plans that need to be executed for the firm to achieve both its
short- and long-term goals. In other words, this is where all functions

gather to make sure that everyone is singing out of the same hymnal.

Clearly, for this process to be effective, the right preparation work
must be completed before each of the scheduled meetings so that
decision-makers have relevant information available to them to guide
their decisions. Also, the right people must be present at each of these

meetings. Both of these requirements lead directly to our next topic.

Characteristics of Successful DSI
Implementations

An old quote, attributed to a variety of people from Sophie
Tucker to Mae West to Gertrude Stein, says, “I've been rich and I've
been poor, and rich is better.” In a similar vein, I've seen good DSI
implementations, and I've seen bad ones, and good is better! Based
on the good, and bad, that I've seen, here are some characteristics of

successful DSI implementations:

e Implementation is led by the business unit executive. In
other words, DSI cannot be a supply chain-led initiative if it
is to be successful. The most common reason for the failure of
DSI is lack of engagement from the sales and marketing sides
of an enterprise. Often, the impetus for DSI implementation
comes from supply chain organizations, because they are often
the “victims” of poor integration. Many of the 40+ forecasting
and DST audits that have been conducted by our research team
have been initiated by supply chain executives, usually because
their inventory levels have risen to unsatisfactory levels. The
preliminary culprit is often poor forecasting, which is usually

just the tip of the iceberg. Poor Demand/Supply Integration
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is usually to blame, and it is often due to lack of engagement
from the sales and marketing sides of an organization. So DSI
implementations absolutely need commitment of time, energy,
and resources from sales and marketing, but the front-line per-
sonnel who need to do the work are often unconvinced that
it should be part of their responsibility. This problem can be
most directly overcome by having the DSI implementation be
the responsibility of the overall business unit executive, who
has responsibility for P&L, and to whom sales and marketing

report.

Leadership, both top and middle management, is fully
educated on DSI, and they believe in the benefits and
commit to the process. DSI is not just a process consisting of
numerous steps and meetings. Rather, it is an organizational cul-
ture that values transparency, consensus, and a cross-functional
orientation. This organizational culture is shaped and reinforced
through the firm’s leadership, and for DSI to be successful, all
who are engaged in the process must believe that both middle
and top management believe in this integrated approach. Such
engagement from leadership is best achieved through educa-

tion on the benefits of a DSI orientation.

Accountability for each of the process steps rests with top
management. Coordinators are identified and accountable
for each step. Obviously, business unit and senior management
have other things to do than manage DSI process implementa-
tion, so coordinators must be identified who have operational
control and accountability for each step. DSI champions must
be in place in each business unit, and this should not be a part-
time responsibility. Our research has clearly shown that con-
tinuous process improvement, as well as operational excellence,
requires the presence of a DSI leader who has sufficient orga-
nizational “clout” to acquire the human, technical, and cultural

resources needed to make DSI work.
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DSI is acknowledged as the process used to run the busi-
ness, not just run the supply chain. The best strategy for
driving this thought process is to win over the finance organiza-
tion, as well as the CEQO, to the benefits of DSI. Without CEO
and CFO engagement, DSI can easily be perceived through-
out the organization as “supply chain planning.” A huge benefit
from establishing DSI as the way the business is run is that it
engages sales and marketing. I have observed corporate cul-
tures where DSI is marginalized by sales and marketing as “just
supply chain planning, and I don’t need to get involved in sup-
ply chain planning. That’s supply chain’s job.” However, if DSI
is positioned as “the way we run the business,” then sales and

marketing are much more likely to get fully engaged.

Recognition exists that organizational culture change
must be addressed for a DSI implementation to be suc-
cessful. Several “levers” of culture change must be pulled for
DSI to work:

* Values. Everyone involved in the process must embrace
the values of transparency, consensus, and cross-functional

integration.

* Information and systems. Although IT tools are never the
“silver bullet” that can fix cross-functional integration prob-
lems, having clean data and common IT platforms can serve

as facilitators of culture change.

* Business processes. Having a standardized set of steps that
underlie the DSI process is a key to culture change. With-
out clearly defined business processes, important elements
of DSI can be neglected, leading to confusion and lack of

integration.
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* Organizational structure. Having the right people working in
the right organizational structure, with appropriate reporting
relationships and accountabilities, is a key facilitator to cul-

ture change.

* Metrics. People do that for which they are rewarded. What
gets measured gets rewarded, and what gets rewarded gets
done. These are clearly principles of human behavior that are

relevant to driving organizational culture.

* Competencies. Having the right people in place to do
the work, and providing the training needed for them to
work effectively, are critical elements to successful DSI

implementations.

DSI Summary

The remainder of this book focuses on how best to forecast
demand. However, to bring the discussion full circle, the reader is
referred to Figure 1-1—Demand/Supply Integration, The Ideal
State. This book focuses on the arrow labeled “Demand Forecast.”
I strongly believe that without an effective Demand/Supply Integra-
tion process, an accurate demand forecast is not worth the paper it’s
written on (or the disk space it takes up on a computer system). I
also strongly believe that this one arrow represents the critical begin-
ning of the process. World-class DSI processes require world-class

demand forecasting, and it is that to which the discussion turns.
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