GETTING THINGS DONE

Four Steps to Forecast
Total Market Demand

Without a total-demand forecast,
you're operating in the dark.

by E WILLIAM BARNETT

Recent history is filled with sto-
ries of companies and sometimes
even entire industries that have
made grave strategic errors because
of inaccurate industrywide demand
forecasts. For example:

W 1In 1974, U.S. electric utilities made
plans to double generating capacity
by the mid-1980s based on forecasts
of a 7% annual growth in demand.
Such forecasts are crucial since
companies must begin building new
generating plants five to ten years be-
fore they are to come on line. But
during the 1975-1985 period, load ac-
tually grew at only a 2% rate. De-
spite the postponement or cancel-
lation of many projects, the excess
generating capacity has hurt the
industry financial situation and led
to higher customer rates.

I The petroleum industry invested
$500 billion worldwide in 1980 and
1981 because it expected oil prices to
rise 50% by 1985. The estimate was
based on forecasts that the market
would grow from 52 million barrels
of oil a day in 1979 to 60 million bar-
rels in 1985. Instead, demand had
fallen to 46 million barrels by 1985.
Prices collapsed, creating huge losses
in drilling, production, refining, and
shipping investments.
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W In 1983 and 1984, 67 new types of
business personal computers were
introduced to the U.S. market, and
most companies were expecting ex-
plosive growth. One industry fore-
casting service projected an installed
base of 27 million units by 1988; an-
other predicted 28 million units by
1987. In fact, only 15 million units
had been shipped by 1986. By then,
many manufacturers had abandoned
the PC market or gone out of busi-
ness altogether.

The inaccurate suppositions did
not stem from a lack of forecasting
techniques; regression analysis, his-
torical trend smoothing, and others
were available to all the players.
Instead, they shared a mistaken
fundamental assumption: that
relationships driving demand in the
past would continue unaltered. The
companies didn’t foresee changes in
end-user behavior or understand
their market’s saturation point.
None realized that history can be an
unreliable guide as domestic econo-
mies become more international,
new technologies emerge, and indus-
tries evolve.,

As a result of changes like these,
many managers have come to dis-
trust traditional techniques. Some
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even throw up their hands and as-
sume that business planning must
proceed without good demand fore-
casts. I disagree. It is possible to de-
velop valuable insights into future
market conditions and demand lev-
els based on a deep understanding
of the forces behind total-market
demand. These insights can some-
times make the difference between
a winning strategy and one that
flounders.

A forecast of total-market demand
won't guarantee a successful strat-
egy. But without it, decisions on in-
vestment, marketing support, and
other resource allocations will be
based on hidden, unconscious as-
sumptions about industrywide re-
quirements, and they’ll often be
wrong. By gauging total-market de-
mand explicitly, you have a better
chance of controlling your compa-
ny’s destiny. Merely going through
the process has merit for a manage-
ment team. Instead of just coming
out with pat answers, numbers, and
targets, the team is forced to rethink
the competitive environment.

Total-market forecasting is only
the first stage in creating a strategy.
When you've finished your forecast,
you're not done with the planning
process by any means.

There are four steps in any total-
market forecast:

1. Define the market.

2. Divide total industry demand
into its main components.

3. Forecast the drivers of de-
mand in each segment and project
how they are likely to change.

4. Conduct sensitivity analyses to
understand the most critical as-
sumptions and to gauge risks to the
baseline forecast.

Defining the market

At the outset, it’s best to be overly
inclusive in defining the total mar-
ket. Define it broadly enough to in-
clude all potential end users so that
you can both identify the appropri-
ate drivers of demand and reduce

Bill Barnett is a principal in the At-
lanta office of McKinsey & Com-
pany. He is a leader of the firm'’s
Microeconomics Center, and his cli-
ent work has focused on business
unit and corporate strategy.
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the risk of surprise product sub-
stitutions.

The factors that drive forecasts of
total-market size differ markedly
from those that determine a particu-
lar product’s market share or
product-category share. For example,
total-market demand for office tele-
communications products nation-
ally depends in part on the number
of people in offices and their needs
and habits, while total demand for
PBX systems depends on how they
compare on price and benefits with
substitute products like the local
telephone company’s central office
switching service. Beyond this, de-
mand for a particular PBX is a func-
tion of price and benefit comparisons
with other PBXs.

In defining the market, an under-
standing of product substitution is
critical. Customers might behave
differently if the price or perfor-
mance of potential substitute prod-
ucts changes. One company study-
ing total demand for industrial paper
tubes had to consider closely relat-
ed uses of metal and plastic tubes
to prevent customer switching
among tubes from biasing the
results.

Understand, too, that a completely
new product could displace one that
hitherto had comprised the entire
market—like the electronic calcula-
tor, which eliminated the slide rule.
For a while after AT&T’s divestiture,
the Bell telephone companies con-
tinued to forecast volume of long-
distance calls by using historical
trend lines of their revenues—as if
they were still part of a monopoly.
Naturally, these forecasts grew more
inaccurate with time as end users
were presented with new choices.
The companies are now broadening
their market definitions to take ac-
count of heightened competition
from other long-distance carriers.

There are several ways you can
make sure you include all important
substitute products (both current
and potential). From interviews with
industrial customers you can learn
about substitutes they are studying
or about product usage patterns that
imply future switching opportuni-
ties. Moreover, market research can
lead to insights about consumer
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products. Speaking with experts in
the relevant technologies or review-
ing technological literature can help
you identify potential developments
that could threaten your industry.

Finally, careful quantification of
the economic value of alternative
products to different customers can
yield deep insights into potential
switching behavior—for example,
how oil price movements would af-
fect plastics prices, which in turn
would affect plastic products’ ability
to substitute for metal or paper.

Analyses like these can lead to the
construction of industry demand
curves—graphs representing the re-
lationship between price and vol-
ume. With an appropriate definition,
the total-industry demand curves
will often be steeper than demand
curves for individual products in the
industry. Consumers, for example,
are far more likely to switch from
Maxwell House to Folgers coffee if
Maxwell House's prices increase
than they are to stop buying coffee if
all coffee prices rise.

In some cases, managers can make
quick judgments about market defi-
nition. In other cases, they’ll have
to give their market considerable
thought and analysis. A total-market
forecast may not be critical to busi-
ness strategy if market definition is
very difficult or the products under
study have small market shares. In-
stead, your principal challenge may
be to understand product substitu-
tion and competitiveness. One com-
pany analyzed the potential market
for new consumer food cans, and it
concluded that growth trends in food
product markets were not critical to
the strategy question. What was crit-
ical was knowing the value positions
of the new packages relative to metal
cans, glass jars, and composite cans.
So the company spent time on that
subject.

Dividing demand into
component parts

The second step in forecasting is to
divide total demand into its main
components for separate analysis.

There are two criteria to keep in
mind when choosing segments: make
each category small and homoge-
neous enough so that the drivers of

demand will apply consistently
across its various elements; make
each large enough so that the analy-
sis will be worth the effort. Of
course, this is a matter of judgment.

You may find it useful in making
this judgment to imagine alternative
segmentations (based on end-use
customer groups, for example, or
type of purchase). Then hypothesize
their key drivers of demand (dis-
cussed later) and decide how much
detail is required to capture the true

Americans bought
half as many
computers as the
industry had
predicted.

situation. As the assessment contin-
ues, managers can return to this
stage and reexamine whether the
initial decisions still stand up.

Managers may wish to usea “‘tree”
diagram like the accompanying one
constructed by a management team
in 1985 to study demand for paper. In
this disguised example, industry
data permitted the division of de-
mand into 12 end-use categories.
Some categories, like business forms
and reprographic paper, were big con-
tributors to total consumption; oth-
ers, such as labels, were not. One
(other converting) was fairly large
but too diverse for deep analysis. The
team focused on the four segments
that accounted for 80% of 1985 de-
mand. It then developed secondary
branches of the tree to further dis-
sect these categories and to deter-
mine their drivers of demand. It
analyzed the remaining segments
less completely (that is, via a regres-
sion against broad macroeconomic
trends).

Other companies have used simi-
lar methods to segment total de-
mand. One company divided
demand for maritime satellite ter-
minals by type of ship (e.g., seis-
mic ships, bulk/cargo/container
ships). Another divided demand for
long-distance telephone service into
business and residential customers
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Components of Uncoated White Paper
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and then subdivided it by usage
level. And a third segmented con-
sumer appliances into three pur-
chase types—appliances used in new
home construction, replacement
appliance sales in existing homes,
and appliance penetration in exist-
ing homes.

In thinking about market divi-
sions, managers need to decide
whether to use existing data on seg-
ment sizes or to commission re-
search to get an independent
estimate. Reliable public informa-
tion on historical demand levels by
segment is available for many big
U.S. industries (like steel, automo-
biles, and natural gas) from industry
associations, the federal govern-
ment, off-the-shelf studies by indus-
try experts, or ongoing market data
services. For some foreign markets
and less well-researched industries
in the United States, like the labels
industry, you may have to get inde-
pendent estimates. Even with good
data sources, however, the readily
available information may not be di-
vided into the best categories to sup-
port an insightful analysis. In these
cases, managers must decide wheth-
er to develop their forecasts based
on the available historical data or
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to undertake their own market re-
search programs, which can be time-
consuming and expensive.

Note that while such segmenta-
tion is sufficient for forecasting total
demand, it may not create categories
useful for developing a marketing
strategy. A single product may be
driven by entirely different factors.
One study of industrial components
found that consumer industry cate-

gories provided a good basis for pro--

jecting total-market demand but
gave only limited help in formulat-
ing a strategy based on customer
preferences: distinguishing those
who buy on price from those who
buy on service, product quality, or
other benefits. Such buying-factor
categories generally do not correlate
with the customer industry catego-
ries used for forecasting. A strong
sales force, however, can identify
customer preferences and develop
appropriate account tactics for
each one.

Forecasting the drivers
of demand

The third step is to understand and
forecast the drivers of demand in
each category. Here you can make
good use of regressions and other sta-

tistical techniques to find some
causes for changes in historical de-
mand. But this is only a start. The
tougher challenge is to look beyond
the data on which regressions can
easily be based to other factors where
data are much harder to find. Then
you need to develop a point of view
on how those other factors may
themselves change in the future.

An end-use analysis from the com-
modity paper example, reprographic
paper, is shown in the accompanying
chart. The management team, using
available data, divided reprographic
paper into two categories: plain-
paper copier paper and nonimpact
page printer paper. Without this
important differentiation, the driv-
ers of demand would have been
masked, making it hard to fore-
cast effectively.

In most cases, managers can safely
assume that demand is affected both
by macroeconomic variables and by
industry-specific developments. In
looking at plain-paper copier paper,
the team used simple and multiple
regression analyses to test relation-
ships with macroeconomic factors
like white-collar workers, popula-
tion, and economic performance.
Most of the factors had a significant
effect on demand. Intuitively, it also
made sense to the team that the level
of business activity would relate to
paper consumption levels. (Econo-
mists sometimes refer to growth in
demand due to factors like these as
an “outward shift” in the demand
curve—toward a greater quantity de-
manded at a given price.)

Demand growth for copy paper,
however, had exceeded the real rate
of economic growth and the chal-
lenge was to find what other factors
had been causing this. The team
hypothesized that declining copy
costs had caused this increased us-
age. The relationship was proved by
estimating the substantial cost re-
ductions that had occurred, combin-
ing those with numbers of tons pro-
duced over time, and then fashioning
an indicative demand curve for
copy paper. (See the chart “Under-
standing Copy Paper Demand Driv-
ers.’) The clear relationship between
cost and volume meant that cost

continued on page 34
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Drivers of Demand for Reprographic Paper
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reductions had been an important
cause of past demand growth.
(Economists sometimes describe
this as a downward-shifting supply
curve leading to movement down
the demand curve.)

Further major declines in cost per
copy seemed unlikely because paper
costs were expected to remain flat,
and the data indicated little increase
in price elasticity, even if cost per
copy fell further. So the team con-
cluded that usage growth (per level of
economic performance) was likely to
continue the flattening trend begun
in 1983: growth in copy paper con-
sumption would be largely a func-
tion of economic growth, not cost
declines as in the past. The team
then reviewed several econometric
services forecasts to develop a base
case economic forecast.

Similar studies have been per-
formed in other industries. A simple
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one was the industrial components
analysis mentioned before, a case
where the total forecast was used as
background but was not critical to
the company’s strategy decision.
Here the team divided demand into
its consuming industries and then
asked experts in each industry for
production forecasts. Total demand
for components was projected on the
assumption that it would move par-
allel to a weight-averaged forecast of
these customer industries. Actual
demand three years later was 2%
above the team’s prediction, prob-
ably because the industry experts
underestimated the impact of the
economic recovery of 1984 and 1985,

In another example, a team fore-
casting demand for maritime satel-
lite terminals extrapolated past
penetration curves for each of five
categories of ships. These curves
were then adjusted for major
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changes in the shipping industry
(e.g., adding the depressing effect of
the growing oil glut, taking out of
these historical trends the unnatural
demand growth that had been caused
by the Falklands war). The actual fig-
ure three years later was within 1%
of the forecast.

Knowing the drivers of demand is
crucial to the success of any total-
market demand forecast. In 1974, as
I mentioned earlier, most electric
utilities used an incomplete total-
demand forecast to predict robust
demand growth. In the early 1980s,
one company’s management team,
however, decided to study potential
changes in end-user demand as well.
The team divided electricity demand
into the three traditional categories:
residential, commercial, and indus-
trial. It then profiled differences in
residential demand because of more
efficiency in home appliances and
changes in home size and the ratio of
multi-unit to single-family dwell-
ings. Industrial demand was ana-
lyzed by evaluating the future of
several key consuming industries,
paying special attention to changes
in their total production and elec-
tricity use. This end-use approach
sharply reduced the utility’s initial
forecasts and led to cancellation of
two $700 million generating plants
then in the planning stage.

In 1983, forecasters in the U.S. per-
sonal computer industry were saying
that demand would continue to rise
at a rapid rate because there were 50
million white-collar workers and
only 8 million installed PCs. One
company, however, did a more de-
tailed demand forecast that showed
that growth would soon flatten out.
It found that more than two-thirds of
white-collar workers either did not
require PCs in their jobs —actors and
elevator operators, for instance—or
were supported mostly by inexpen-
sive terminals linked to large com-
puters, as in the case of many clerical
workers. The potential market was
not big enough to support the growth
rate. Indeed, the market began to
flatten the next year.

Forecasting total demand became
crucial for another company that
was thinking about acquiring a
maker of video games. Many thought
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that low overall market penetration
(10% of U.S. households) signified a
lot of room for growth before the
market became saturated, when
about 50% of the households would
have games. Using available data,
however, the management team
created categories based on family
income and children’s ages. The
analysis made clear that the main
target market, upper-income fami-
lies with children, was already well
penetrated. Families with incomes
exceeding $50,000 and children be-
tween the ages of 6 and 15 already
were 75% penetrated. This finding
convinced management that de-
mand would fall and that the pro-
posed acquisition did not make
sense. The dramatic decline in vid-
co game sales shortly thereafter
confirmed the wisdom of this
judgment.

Conducting sensitivity
analyses

Managers who rely on single-point
demand forecasts run dangerous
risks. Some of the macroeconomic
variables behind the forecasts could
be wrong. Despite the best analysis,
moreover, the assumptions behind
the other demand drivers could also
be wrong, especially if disconti-
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nuities loom on the horizon. Imagi-
native marketers who ask questions
like “What things could cause this
forecast to change dramatically?”’
produce the best estimates. They are
more likely to identify potential
risks and discontinuities—devel-
opments in competing technologies,
in customer industry competitive-
ness, in supplier cost structures—
than those who do not. So once a
baseline forecast is complete, the
challenge is to determine how far it
could be off target.

At one level, such a sensitivity
analysis can be done by simply vary-
ing assumptions and quantifying
their impact on demand. But a more
targeted approach usually provides
better insight.

Begin such an analysis by thinking
through and quantifying the areas of
greatest strategic risk. One compa-
ny'’s strategy decision may be af-
fected only if demand is well below
the baseline forecast; in another
case, big risks may result from small
forecasting errors.

Next, gauge the likelihood of such
a development. In the white paper
example, the baseline forecast called
for continued market growth,
though below historical levels. In
any particular year, demand could
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fluctuate with the economy, but the
critical question was whether de-
mand would at some point begin
a long decline. If so, the compan-
ion supply-curve analysis indicated
that prices would probably fall
dramatically.

The team created two scenarios of
a gradual decline, one based largely
on changes in the economy and the
other on changes in assumed end-use
trends. These scenarios showed
what would make demand fall (e.g.,
different rates of decline in copier
prices) and thereby provided a basis
for evaluating the likelihood of a
downturn.

Determining an
appropriate effort

The forecasting framework out-
lined above can work for both com-
prehensive and simple assessments,
but there are different ways to carry
out these analyses. A big challenge in
demand forecasting (just as with
other types of market analysis) is to
gauge the appropriate effort for the
project’s purpose. It's useful to ask:
““How much do I need to know to
make the decision at hand?”’

Managers can invest a lot of time
in such analyses—the paper example
took about 8 man-weeks and the
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The Brookings Institution Center for Public
Policy Education Washington, D.C.

Executive Education Programs for Senior Corporate Executives

The Korean Seminar
November 13-16, 1988
) Seoul, Korea

J The 1988 Korean Seminar, sponsored jointly with the Sejong Institute
(formerly the IThae Institute) in Seoul, builds on several pilot seminars which
were held in 1987. Through discussions with senior Korean officials, business
leaders, and academic experts, participants gain firsthand exposure to forces
influencing Korea's foreign economic relations. The seminar is designed to
benefit executives with responsibilities for strategic planning, business devel-

opment, international operations or marketing.

The World Management Program

February 26-March 18, 1989

United States/Europe/Japan
(L] The World Management Program is a new and innovative management
education program which was offered for the first time in 1987. It is designed
exclusively for corporate managers who have the potential to achieve the
highest level executive positions in international companies. Participants,
who represent major companies in the United States, Europe, and Japan,
begin the three-part seminar in Washington, D.C. and New York, then travel
to Brussels, Dusseldorf, and Paris, and conclude in Tokyo. The program is
conducted in cooperation with the Paris Chamber of Commerce and Indus-
try and the Japan Productivity Center.

The Tokyo Seminar
May 28-June 2, 1988
Tokyo, Japan
[ The Tokyo Seminar, now in its sixth year, provides firsthand exposure to the
important role of business-government interaction in Japan’s economic deci-
sion and policymaking processes. The seminar emphasizes the many oppor-
tunities possible in forging long-term business relationships with Japan. The
program is designed to meet the needs of participants representing a wide
range of interests and experience in the Japanese market and is conducted in
partnership with the Japan Center for International Exchange (JCIE)

s

The European Seminar
June 18-23, 1988
Paris, France

() The European Seminar, now in its fifth year, offers an intensive review of the
changing business conditions in Europe and provides an in-depth look at
the underlying economic, political, and social trends affecting these
conditions. The program features discussions with high-level government
and business leaders in Europe and focuses on the changing role of the
Common Market institutions, European industrial policies, and the pros-
pects for U.S.-European economic cooperation.

Brookings' Domestic Programs
Washington, D.C.

() The Brookings Institution also offers six-day programs which provide an
intensive overview of Washington policymaking. These programs, Under-
standing Federal Government Operations, are held twelve times a year in
Washington, D.C. Brookings 2Y day Executive Leadership Seminars offer
participants a more in-depth view of important policy issues. Topics for the
1988-89 year include: Telecommunications, Science and Technology,
Restructuring the Defense Industry, U.S. in the Global Economy, and the
Federal Budget for FY 1990.

Send to: Margaret Halstead
The Brookings Institution
1775 Massachusetts Avenue, N.W.
Washington, D.C. 20036 Title
(202) 797-6172

: ) ) Company
) Please send me further details of the

international programs checked above.

el Address
) Please send me information on Brookings'

domestic programs for corporate

executives,

Phone
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large-scale electricity forecast about
14 man-weeks. Some companies
have forecasting departments who
work year-round on these subjects.
The more thorough, though time-
consuming, approach generates
greater confidence, and the effort
will be appropriate where the de-
mand projection can significantly in-
fluence corporate strategy (whether
to make a several hundred million
dollar capital investment, for exam-
ple), or where there is great uncer-
tainty about total demand.

Often, however, the issues are not
complicated, time is limited, or the
total demand forecast is not impor-
tant enough to merit that commit-
ment (for example, the company is
looking to add a couple of points to
its small market share). In such
cases, managers should proceed
quickly and inexpensively. They can,
for example, rely on experts’ judg-
ment or unsophisticated regressions
to forecast drivers of demand. Even
the limited approaches can yield in-
sights. Furthermore, beginning the
demand analysis process can help
managers determine whether impor-
tant demand issues exist that should
be analyzed in greater depth.

Total-demand forecasting can be
important to strategy decisions. De-
veloping independent forecasts
through the four-step framework
I've outlined will not only lead to
better recommendations but also
help build conviction and consensus
for action by creating understanding
of the drivers of demand and the
risks in forecasts.

Even when the work is sound,
though, uncertainties will remain:
discontinuities will still be difficult
to predict, especially if they are
rooted in momentous political,
macroeconomic, or technological
changes. But managers who push
their thinking through the steps in
this framework will have a better
chance of finding these disconti-
nuities than those who do not. And
those who base their business strat-
egies on a solid knowledge of de-
mand will stand a much greater
chance of making wise investments
and competing effectively. ~ J
Reprint 88401
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