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McDonald’s and the Challenges of a Modern Supply Chain

by Steve New

Recently, McDonald’s, the world’s iconic largest food service 
provider, has been (forgive the cliché) through the grinder. 
Poor performance has led to the departure of its CEO and 
plenty of critical attention in the business pages. Part of this 
story relates to the provenance, or origins, of its products: 
Chains that provide more upmarket “fast casual” dining such 
as Panera, Chipotle, and Shake  Shack have brands that 
speak of freshness, health, and trustworthy sourcing.

In 2010, I wrote an HBR article predicting increased interest in 
supply-chain transparency: firms needed to develop strate-
gies for knowing and explaining where stuff comes from. 
Since then the idea of product provenance has steadily crept 
up the corporate agenda and is now a compulsory issue for 
boards and governments. In the UK, for example, legislation is 
in progress that would build on the California Supply Chain 
Transparency Act, potentially applying to wider range of firms. 
Across Europe, the 2013 horsemeat scandal generated wide-
spread panic about contaminated meat. In a wide range of in-
dustries  —  electronics, software, toys, aerospace —  prove-
nance is increasingly a critical concern.

McDonald’s woes offers three lessons for others about 
supply-chain transparency.

Transparency needs a long game; reputational problems don’t 
mend fast. Few firms have faced such reputational challenges 
as McDonald’s. In the 1990s, an ill-judged legal case, the 
McLibel trial, saw the corporation acting against a tiny environ-
mental group in one of the longest civil cases in UK history, 

We provide food that 

customers love day 

after day after day.  

People just want more 

of it.  
 
- Ray Kroc
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with terrible reputational consequences. 
The movies Super Size Me and Fast Food 
Nation cemented the view that the corpora-
tion was complicit in promoting bad 
health, bad environmental practice, and 
food that was just, well, disgusting.

Faced with these challenges, McDon-
ald’s has not been idle. It has taken on its 
critics and made substantial changes to 
both its practices and its communication. 
Indeed, in the UK, the official government 
review of the horsemeat scandal, the Elliot 
Review, singles out the McDonald’s supply 
chain for praise. In the United States, a se-
ries of documentary-style promo films with 
celebrity presenter Grant Imahara have 
tried to give customers a clear and unvar-
nished account of sourcing and production 
processes. You may still not like the firm or 
its products, but you can’t deny it has 
made serious efforts.

The trouble is bad reputations aren’t lost 
that easily. A generation of cynical middle-
class customers have already decided that 
McDonald’s is a tarnished brand. Supply-
chain transparency is that kind of chal-
lenge: It’s rarely the top thing on consum-
ers’ minds, but it is an issue that sticks in 
the imagination. And when newer, less tar-
nished players like Chipotle arrive, consum-
ers can tacitly exercise the prejudices and 

cross the street. The lesson for other firms: 
If you have problems in your supply chain, 
don’t let the critics get there first.

Global operations need consistent global 
standards. Despite the great strides that 
McDonald’s has made in some markets, its 
progress and practices have not been uni-
form. Last year McDonalds —  and other 
major food companies —  were plunged 
into a food safety scandal in China. This is 
a case of your defense being as strong as 
your weakest point. Bad headlines about 
foreign operations tell consumers, “This 
company still can’t be trusted.” And such 
bad news doesn’t just reduce the impact 
of your good work elsewhere; it means 
that its credibility is fundamentally under-
mined. So firms need to be cautioned: 
Supply-chain transparency initiatives are 
not a normal program to be rolled out re-
gion by region.

Sometimes transparency has paradoxical 
consequences. Let’s return to those videos 
with Grant Imahara. “Look,” they declare, 
“it’s real wholesome meat!” Imahara holds 
up great chunks of flesh from the conveyor 
as if to say, “Appetizing!” But even hard-
core carnivores like me blanch queasily at 
this amount of dead animal. OK, you’ve 
convinced me there is no pink slime, but 
you’ve reminded me that this whole proc-
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ess is kind of horrific. That’s one of the curses of transparency 
of provenance: I might now approve of your food-safety prac-
tices, but you’ve just reminded me of things that, deep down, 
I don’t want to know. This is a paradox that firms in a wide 
range of  industries will inevitably need to grapple with. (Ques-
tion: What does an unethical shirt factory look like to a naïve 
consumer? Answer: Appalling. Question: What does an ethical 
shirt factory look like? Answer: In truth, still pretty appalling.)

It may be that McDonald’s future lies in yet further reinvention of 
the brand. The Corner, one of its experiments, is a “McCafé” 
that looks and feels nothing like a McDonald’s restaurant. But 
even then, the provenance agenda is not going away: The 
new CEO (who holds an honorary visiting position at Oxford’s 
Saïd Business School, where I teach) will need to tough-out 
the current problems and stick to the mission of ever-greater 
openness.

One does not simply 

drive home from 

McDonalds without 

eating any fries. 
 
- Anonymous
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Renowned activist and author Michael Pollan illustrates how 
McDonald’s insists on using Russet Burbank Potatoes, a po-
tato in America that is unusually long and difficult to grow. 

They further insist that their potatoes have no blemishes at all, 
which is hard because these potatoes commonly suffer from 
what is referred to as Net Necrosis, which causes unwanted 
spots and lines on the potatoes. If they have this, McDonald’s 
won’t buy them and the only way to eliminate this is through 
the use of a pesticide called methamidophos (Monitor) “that is 
so toxic that the farmers who grow these potatoes in Idaho 
won’t venture outside and into their fields for five days after 
they spray.”

When McDonald’s is ready to harvest their potatoes, they have 
to put them in giant atmospheric controlled sheds the size of 
football stadiums because they are not edible for six weeks. 
“They have to off gas all the chemicals in them.”

Movie 1.1  You’ll Never Eat McD’s French Fries Again



Right Supply Chain?

What Is the Right Supply Chain for Your Product?

by Marshall Fisher

Never has so much technology and brainpower been applied to improving supply chain 
performance. Point-of-sale scanners allow companies to capture the customer’s voice. 
Electronic data interchange lets all stages of the supply chain hear that voice and react to 
it by using flexible manufacturing, automated warehousing, and rapid logistics. And new 
concepts such as quick response, efficient consumer response, accurate response, mass 
customization, lean manufacturing, and agile manufacturing offer models for applying the 
new technology to improve performance.
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Nonetheless, the performance of many 
supply chains has never been worse. In 
some cases, costs have risen to unprece-
dented levels because of adversarial rela-
tions between supply chain partners as 
well as dysfunctional industry practices 
such as an overreliance on price promo-
tions. One recent study of the U.S. food in-
dustry estimated that poor coordination 
among supply chain partners was wasting 
$30 billion annually. Supply chains in many 
other industries suffer from an excess of 
some products and a shortage of others 
owing to an inability to predict demand. 
One department store chain that regularly 
had to resort to markdowns to clear un-
wanted merchandise found in exit inter-
views that one-quarter of its customers 
had left its stores empty-handed because 
the specific items they had wanted to buy 
were out of stock.

Why haven’t the new ideas and technolo-
gies led to improved performance? Be-
cause managers lack a framework for de-
ciding which ones are best for their particu-
lar company’s situation. From my ten years 
of research and consulting on supply chain 
issues in industries as diverse as food, 
fashion apparel, and automobiles, I have 
been able to devise such a framework. It 
helps managers understand the nature of 
the demand for their products and devise 

the supply chain that can best satisfy that 
demand.

Before devising a supply chain, consider the 
nature of the demand for your products.

The first step in devising an effective 
supply-chain strategy is therefore to con-
sider the nature of the demand for the 
products one’s company supplies. Many 
aspects are important—for example, prod-
uct life cycle, demand predictability, prod-
uct variety, and market standards for lead 
times and service (the percentage of de-
mand filled from in-stock goods). But I 
have found that if one classifies products 
on the basis of their demand patterns, they 
fall into one of two categories: they are ei-
ther primarily functional or primarily innova-
tive. And each category requires a dis-
tinctly different kind of supply chain. The 
root cause of the problems plaguing many 
supply chains is a mismatch between the 
type of product and the type of supply 
chain.

Is Your Product Functional or Innovative?

Functional products include the staples 
that people buy in a wide range of retail 
outlets, such as grocery stores and gas sta-
tions. Because such products satisfy basic 
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needs, which don’t change much over 
time, they have stable, predictable de-
mand and long life cycles. But their stabil-
ity invites competition, which often leads 
to low profit margins.

To avoid low margins, many companies in-
troduce innovations in fashion or technol-
ogy to give customers an additional reason 
to buy their offerings. Fashion apparel and 
personal computers are obvious exam-
ples, but we also see successful product 
innovation where we least expect it. For in-
stance, in the traditionally functional cate-
gory of food, companies such as Ben & 
Jerry’s, Mrs. Fields, and Starbucks Coffee 
Company have tried to gain an edge with 
designer flavors and innovative concepts. 
Century Products, a leading manufacturer 
of children’s car seats, is another company 
that brought innovation to a functional 
product. Until the early 1990s, Century 
sold its seats as functional items. Then it 
introduced a wide variety of brightly col-
ored fabrics and designed a new seat that 
would move in a crash to absorb energy 
and protect the child sitting in it. Called 
Smart Move, the design was so innovative 
that the seat could not be sold until govern-
ment product-safety standards mandating 
that car seats not move in a crash had 
been changed.

Although innovation can enable a com-
pany to achieve higher profit margins, the 
very newness of innovative products 
makes demand for them unpredictable. In 
addition, their life cycle is short—usually 
just a few months—because as imitators 
erode the competitive advantage that inno-
vative products enjoy, companies are 
forced to introduce a steady stream of 
newer innovations. The short life cycles 
and the great variety typical of these prod-
ucts further increase unpredictability.

It may seem strange to lump technology 
and fashion together, but both types of in-
novation depend for their success on con-
sumers changing some aspect of their val-
ues or lifestyle. For example, the market 
success of the IBM Thinkpad hinged in 
part on a novel cursor control in the middle 
of the keyboard that required users to inter-
act with the keyboard in an unfamiliar way. 
The new design was so controversial 
within IBM that managers had difficulty be-
lieving the enthusiastic reaction to the cur-
sor control in early focus groups. As a re-
sult, the company underestimated de-
mand—a problem that contributed to the 
Thinkpad’s being in short supply for more 
than a year.

With their high profit margins and volatile 
demand, innovative products require a fun-
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damentally different supply chain than sta-
ble, low-margin functional products do. To 
understand the difference, one should rec-
ognize that a supply chain performs two 
distinct types of functions: a physical func-
tion and a market mediation function. A 
supply chain’s physical function is readily 
apparent and includes converting raw ma-
terials into parts, components, and eventu-
ally finished goods, and transporting all of 
them from one point in the supply chain to 
the next. Less visible but equally important 
is market mediation, whose purpose is en-
suring that the variety of products reaching 
the marketplace matches what consumers 
want to buy.

Each of the two functions incurs distinct 
costs. Physical costs are the costs of pro-
duction, transportation, and inventory stor-
age. Market mediation costs arise when 
supply exceeds demand and a product 
has to be marked down and sold at a loss 
or when supply falls short of demand, re-
sulting in lost sales opportunities and dis-
satisfied customers.

The predictable demand of functional prod-
ucts makes market mediation easy be-
cause a nearly perfect match between sup-
ply and demand can be achieved. Compa-
nies that make such products are thus free 
to focus almost exclusively on minimizing 

physical costs—a crucial goal, given the 
price sensitivity of most functional prod-
ucts. To that end, companies usually cre-
ate a schedule for assembling finished 
goods for at least the next month and com-
mit themselves to abide by it. Freezing the 
schedule in this way allows companies to 
employ manufacturing-resource-planning 
software, which orchestrates the ordering, 
production, and delivery of supplies, 
thereby enabling the entire supply chain to 
minimize inventory and maximize produc-
tion efficiency. In this instance, the impor-
tant flow of information is the one that oc-
curs within the chain as suppliers, manu-
facturers, and retailers coordinate their ac-
tivities in order to meet predictable de-
mand at the lowest cost.

That approach is exactly the wrong one for 
innovative products. The uncertain market 
reaction to innovation increases the risk of 
shortages or excess supplies. High profit 
margins and the importance of early sales 
in establishing market share for new prod-
ucts increase the cost of shortages. And 
short product life cycles increase the risk 
of obsolescence and the cost of excess 
supplies. Hence market mediation costs 
predominate for these products, and they, 
not physical costs, should be managers’ 
primary focus.
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Most important in this environment is to 
read early sales numbers or other market 
signals and to react quickly, during the 
new product’s short life cycle. In this in-
stance, the crucial flow of information oc-
curs not only within the chain but also from 
the marketplace to the chain. The critical 
decisions to be made about inventory and 
capacity are not about minimizing costs 
but about where in the chain to position in-
ventory and available production capacity 
in order to hedge against uncertain de-
mand. And suppliers should be chosen for 
their speed and flexibility, not for their low 
cost.

Sport Obermeyer and Campbell Soup 
Company illustrate the two environments 
and how the resulting goals and initiatives 
differ. Sport Obermeyer is a major supplier 
of fashion skiwear. Each year, 95% of its 
products are completely new designs for 
which demand forecasts often err by as 
much as 200%. And because the retail sea-
son is only a few months long, the com-
pany has little time to react if it misguesses 
the market.

In contrast, only 5% of Campbell’s prod-
ucts are new each year. Sales of existing 
products, most of which have been on the 
market for years, are highly predictable, al-
lowing Campbell to achieve a nearly per-

fect service level by satisfying more than 
98% of demand immediately from stocks 
of finished goods. And even the few new 
products are easy to manage. They have a 
replenishment lead time of one month and 
a minimum market life cycle of six months. 
When Campbell introduces a product, it de-
ploys enough stock to cover the most opti-
mistic forecast for demand in the first 
month. If the product takes off, more can 
be supplied before stocks run out. If it 
flops, the six-month, worst-case life cycle 
affords plenty of time to sell off the excess 
stocks.

How do goals and initiatives differ in the 
two environments? Campbell’s already 
high service level leaves little room for im-
provement in market mediation costs. 
Hence, when the company launched a sup-
ply chain program in 1991 called continu-
ous replenishment, the goal was physical 
efficiency. And it achieved that goal: the in-
ventory turns of participating retailers dou-
bled. In contrast, Sport Obermeyer’s uncer-
tain demand leads to high market-
mediation costs in the form of losses on 
styles that don’t sell and missed sales op-
portunities due to the “stockouts” that oc-
cur when demand for particular items out-
strips inventories. The company’s supply 
chain efforts have been directed at reduc-
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ing those costs through increased speed 
and flexibility.

Although the distinctions between func-
tional and innovative products and be-
tween physical efficiency and responsive-
ness to the market seem obvious once 
stated, I have found that many companies 
founder on this issue. That is probably be-
cause products that are physically the 
same can be either functional or innova-
tive. For example, personal computers, 
cars, apparel, ice cream, coffee, cookies, 
and children’s car seats all can be offered 
as a basic functional product or in an inno-
vative form.

It’s easy for a company, through its prod-
uct strategy, to gravitate from the func-
tional to the innovative sphere without real-
izing that anything has changed. Then its 
managers start to notice that service has 
mysteriously declined and inventories of 
unsold products have gone up. When this 
happens, they look longingly at competi-
tors that haven’t changed their product 
strategy and therefore have low inventories 
and high service. They even may steal 
away the vice president of logistics from 
one of those companies, reasoning, If we 
hire their logistics guy, we’ll have low inven-
tory and high service, too. The new vice 
president invariably designs an agenda for 

improvement based on his or her old envi-
ronment: cut inventories, pressure market-
ing to be accountable for its forecasts and 
to freeze them well into the future to re-
move uncertainty, and establish a rigid 
just-in-time delivery schedule with suppli-
ers. The worst thing that could happen is 
that he or she actually succeeds in imple-
menting that agenda, because it’s totally 
inappropriate for the company’s now unpre-
dictable environment.

Devising the Ideal Supply-Chain Strategy

For companies to be sure that they are tak-
ing the right approach, they first must de-
termine whether their products are func-
tional or innovative. Most managers I’ve en-
countered already have a sense of which 
products have predictable and which have 
unpredictable demand: the unpredictable 
products are the ones generating all the 
supply headaches. For managers who 
aren’t sure or who would like to confirm 
their intuition, I offer guidelines for classify-
ing products based on what I have found 
to be typical for each category. (See the ta-
ble “Functional Versus Innovative Prod-
ucts: Differences in Demand.”) The next 
step is for managers to decide whether 
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their company’s supply chain is physically 
efficient or responsive to the market.

Having determined the nature of their prod-
ucts and their supply chain’s priorities, 
managers can employ a matrix to formu-
late the ideal supply-chain strategy. The 
four cells of the matrix represent the four 
possible combinations of products and pri-
orities. (See the exhibit “Matching Supply 
Chains with Products.”) By using the ma-
trix to plot the nature of the demand for 
each of their product families and its sup-
ply chain priorities, managers can discover 
whether the process the company uses for 
supplying products is well matched to the 
product type: an efficient process for func-
tional products and a responsive process 
for innovative products. Companies that 
have either an innovative product with an 
efficient supply chain (upper right-hand 
cell) or a functional product with a respon-
sive supply chain (lower left-hand cell) 
tend to be the ones with problems.

For understandable reasons, it is rare for 
companies to be in the lower left-hand 
cell. Most companies that introduce func-
tional products realize that they need effi-
cient chains to supply them. If the prod-
ucts remain functional over time, the com-
panies typically have the good sense to 
stick with efficient chains. But, for reasons 

I will explore shortly, companies often find 
themselves in the upper right-hand cell. 
The reason a position in this cell doesn’t 
make sense is simple: for any company 
with innovative products, the rewards from 
investments in improving supply chain re-
sponsiveness are usually much greater 
than the rewards from investments in im-
proving the chain’s efficiency. For every dol-
lar such a company invests in increasing 
its supply chain’s responsiveness, it usu-
ally will reap a decrease of more than a dol-
lar in the cost of stockouts and forced 
markdowns on excess inventory that result 
from mismatches between supply and de-
mand. Consider a typical innovative prod-
uct with a contribution margin of 40% and 
an average stockout rate of 25%.1 The 
lost contribution to profit and overhead re-
sulting from stockouts alone is huge: 40% 
x 25% = 10% of sales—an amount that 
usually exceeds profits before taxes.

Functional products require an efficient proc-
ess; innovative products, a responsive proc-
ess.

Consequently, the economic gain from re-
ducing stockouts and excess inventory is 
so great that intelligent investments in sup-
ply chain responsiveness will always pay 
for themselves—a fact that progressive 
companies have discovered. Compaq, for 
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example, decided to continue producing 
certain high-variety, short-life-cycle circuits 
in-house rather than outsource them to a 
low-cost Asian country, because local pro-
duction gave the company increased flexi-
bility and shorter lead times. World Com-
pany, a leading Japanese apparel manufac-
turer, produces its basic styles in low-cost 
Chinese plants but keeps production of 
high-fashion styles in Japan, where the ad-
vantage of being able to respond quickly 
to emerging fashion trends more than off-
sets the disadvantage of high labor costs.

That logic doesn’t apply to functional prod-
ucts. A contribution margin of 10% and an 
average stockout rate of 1% mean lost 
contribution to profit and overhead of only 
.1% of sales—a negligible cost that 
doesn’t warrant the significant investments 
required to improve responsiveness.

Getting Out of the Upper Right-Hand Cell

The rate of new-product introductions has 
skyrocketed in many industries, fueled 
both by an increase in the number of com-
petitors and by the efforts of existing com-
petitors to protect or increase profit mar-
gins. As a result, many companies have 
turned or tried to turn traditionally func-
tional products into innovative products. 

But they have continued to focus on physi-
cal efficiency in the processes for supply-
ing those products. This phenomenon ex-
plains why one finds so many broken sup-
ply chains—or unresponsive chains trying 
to supply innovative products—in indus-
tries such as automobiles, personal com-
puters, and consumer packaged goods.

The automobile industry is one classic ex-
ample. Several years ago, I was involved in 
a study to measure the impact that the vari-
ety of options available to consumers had 
on productivity at a Big Three auto plant. 
As the study began, I tried to understand 
variety from the customer’s perspective by 
visiting a dealer near my home in the Phila-
delphia area and “shopping” for the car 
model produced in the plant we were to 
study. From sales literature provided by 
the dealer, I determined that when one 
took into account all the choices for color, 
interior features, drivetrain configurations, 
and other options, the company was actu-
ally offering 20 million versions of the car. 
But because ordering a car with the de-
sired options entailed an eight-week wait 
for delivery, more than 90% of customers 
bought their cars off the lot.

The dealer told me that he had 2 versions 
of the car model on his lot and that if nei-
ther matched my ideal specifications, he 
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might be able to get my choice from an-
other dealer in the Philadelphia area. When 
I got home, I checked the phone book and 
found ten dealers in the area. Assuming 
each of them also had 2 versions of the 
car in stock, I was choosing from a selec-
tion of at most 20 versions of a car that 
could be made in 20 million. In other 
words, the auto distribution channel is a 
kind of hourglass with the dealer at the 
neck. At the top of the glass, plants, which 
introduce innovations in color and technol-
ogy every year, can provide an almost infi-
nite variety of options. At the bottom, a 
multitude of customers with diverse tastes 
could benefit from that variety but are un-
able to because of dealers’ practices at 
the neck of the glass.

The computer industry of 20 years ago 
shows that a company can supply an inno-
vative product with an unresponsive proc-
ess if the market allows it a long lead time 
for delivery. In my first job after college, I 
worked in an IBM sales office helping to 
market the System/360 mainframe. I was 
shocked to learn that IBM was then quot-
ing a 14-month lead time for this hot new 
product. I asked how I could possibly tell a 
customer to wait that long. The answer 
was that if a customer really wanted a 360, 
it would wait, and that if I couldn’t per-
suade it to wait, there must be something 

seriously lacking in my sales skills. That an-
swer was actually correct: lead times of 
one to two years were then the norm. This 
meant that computer manufacturers had 
plenty of time to organize their supplies 
around physical efficiency.

Now PCs and workstations have replaced 
mainframes as the dominant technology, 
and the acceptable lead time has dropped 
to days. Yet because the industry has 
largely retained its emphasis on a physi-
cally efficient supply chain, most computer 
companies find themselves firmly posi-
tioned in the upper right-hand cell of the 
matrix.

That mismatch has engendered a kind of 
schizophrenia in the way computer compa-
nies view their supply chains. They cling to 
measures of physical efficiency such as 
plant capacity utilization and inventory 
turns because those measures are familiar 
from their mainframe days. Yet the market-
place keeps pulling them toward measures 
of responsiveness such as product avail-
ability.

There is a kind of schizophrenia in the way 
computer companies view their supply 
chains.

How does a company in the upper right-
hand cell overcome its schizophrenia? Ei-
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ther by moving to the left on the matrix 
and making its products functional or by 
moving down the matrix and making its 
supply chain responsive. The correct direc-
tion depends on whether the product is suf-
ficiently innovative to generate enough addi-
tional profit to cover the cost of making the 
supply chain responsive.

A sure sign that a company needs to move 
to the left is if it has a product line charac-
terized by frequent introductions of new of-
ferings, great variety, and low profit mar-
gins. Toothpaste is a good example. A few 
years ago, I was to give a presentation to a 
food industry group. I decided that a good 
way to demonstrate the dysfunctional level 
of variety that exists in many grocery cate-
gories would be to buy one of each type of 
toothpaste made by a particular manufac-
turer and present the collection to my audi-
ence. When I went to my local supermar-
ket to buy my samples, I found that 28 va-
rieties were available. A few months later, 
when I mentioned this discovery to a sen-
ior vice president of a competing manufac-
turer, he acknowledged that his company 
also had 28 types of toothpaste—one to 
match each of the rival’s offerings.

Does the world need 28 kinds of tooth-
paste from each manufacturer? Procter & 
Gamble, which has been simplifying many 

of its product lines and pricing, is coming 
to the conclusion that the answer is no. 
Toothpaste is a product category in which 
a move to the left—from innovative to func-
tional—makes sense.

In other cases when a company has an unre-
sponsive supply chain for innovative prod-
ucts, the right solution is to make some of 
the products functional and to create a re-
sponsive supply chain for the remaining inno-
vative products. The automobile industry is a 
good example.

Many suggestions have been made for fix-
ing the problems with the auto distribution 
channel I have described here, but they all 
miss the mark because they propose apply-
ing just one solution. This approach over-
looks the fact that some cars, such as the 
Ford Fairmont, are inherently functional, 
while others, such as the BMW Z3 road-
ster (driven in the James Bond movie 
Golden Eye), are innovative. A lean, effi-
cient distribution channel is exactly right 
for functional cars but totally inappropriate 
for innovative cars, which require inventory 
buffers to absorb uncertainty in demand. 
The most efficient place to put buffers is in 
parts, but doing so directly contradicts the 
just-in-time system that automakers have 
so vigorously adopted in the last decade. 
The just-in-time system has slashed parts 
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inventories in plants (where holding inven-
tory is relatively cheap) to a few hours, 
while stocks of cars at dealers (where hold-
ing inventory is expensive) have grown to 
around 90 days.

Efficient Supply of Functional Products

Cost reduction is familiar territory, and 
most companies have been at it for years. 
Nevertheless, there are some new twists to 
this old game. As companies have aggres-
sively pursued cost cutting over the years, 
they have begun to reach the point of di-
minishing returns within their organiza-
tion’s own boundaries and now believe 
that better coordination across corporate 
boundaries—with suppliers and distribu-
tors—presents the greatest opportunities. 
Happily, the growing acceptance of this 
view has coincided with the emergence of 
electronic networks that facilitate closer co-
ordination.

Campbell Soup has shown how this new 
game should be played. In 1991, the com-
p a n y l a u n c h e d t h e c o n t i n u o u s -
replenishment program with its most pro-
gressive retailers. The program works as 
follows: Campbell establishes electronic 
data interchange (EDI) links with retailers. 
Every morning, retailers electronically in-

form the company of their demand for all 
Campbell products and of the level of in-
ventories in their distribution centers. 
Campbell uses that information to forecast 
future demand and to determine which 
products require replenishment based on 
upper and lower inventory limits previously 
established with each retailer. Trucks leave 
the Campbell shipping plant that afternoon 
and arrive at the retailers’ distribution cen-
ters with the required replenishments the 
same day. The program cut the inventories 
of four participating retailers from about 
four to two weeks of supply. The company 
achieved this improvement because it 
slashed the delivery lead time and be-
cause it knows the inventories of all retail-
ers and hence can deploy supplies of each 
product where they are needed the most.

Pursuing continuous replenishment made 
Campbell aware of the negative impact 
that the overuse of price promotions can 
have on physical efficiency. Every January, 
for example, there was a big spike in ship-
ments of Chicken Noodle Soup because of 
deep discounts that Campbell was offer-
ing. Retailers responded to the price cut 
by stocking up, in some cases buying a 
year’s supply—a practice the industry calls 
forward buying. Nobody won on the deal. 
Retailers had to pay to carry the year’s sup-
ply, and the shipment bulge added cost 

17



throughout the Campbell system. For ex-
ample, chicken-boning plants had to go on 
overtime starting in October to meet the 
bulge. (See the graph “How Campbell’s 
Price Promotions Disrupted Its Supply Sys-
tem.”) Recognizing the problem, Campbell 
required its retail customers on the 
continuous-replenishment program to 
waive the option of forward buying at a dis-
counted price. A retailer that promotes 
Campbell products in its stores by offering 
a discounted price to consumers has two 
options: it can pay Campbell an “everyday 
low price” equal to the average price that a 
retailer receiving the promotional deals 
would pay or it can receive a discount on 
orders resulting from genuine increases in 
sales to consumers.

The Campbell example offers some valu-
able lessons. Because soup is a functional 
product with price-sensitive demand, 
Campbell was correct to pursue physical 
efficiency. Service—or the in-stock avail-
ability of Campbell products at a retailer’s 
distribution center—did increase margin-
ally, from 98.5% to 99.2%. But the big 
gain for the supply chain was in increased 
operating efficiency, through the reduction 
in retailers’ inventories. Most retailers fig-
ure that the cost of carrying the inventory 
of a given product for a year equals at 
least 25% of what they paid for the prod-

uct. A two-week inventory reduction repre-
sents a cost savings equal to nearly 1% of 
sales. Since the average retailer’s profits 
equal about 2% of sales, this savings is 
enough to increase profits by 50%.

Because the retailer makes more money 
on Campbell products delivered through 
continuous replenishment, it has an incen-
tive to carry a broader line of them and to 
give them more shelf space. For that rea-
son, Campbell found that after it had intro-
duced the program, sales of its products 
grew twice as fast through participating re-
tailers as they did through other retailers. 
Understandably, supermarket chains love 
programs such as Campbell’s. Wegmans 
Food Markets, with stores in upstate New 
York, has even augmented its accounting 
system so that it can measure and reward 
suppliers whose products cost the least to 
stock and sell.

There is also an important principle about 
the supply of functional products lurking in 
the “everyday low price” feature of Camp-
bell’s program. Consumers of functional 
products offer companies predictable de-
mand in exchange for a good product and 
a reasonable price. The challenge is to 
avoid actions that would destroy the inher-
ent simplicity of this relationship. Many 
companies go astray because they get 
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hooked on overusing price promotions. 
They start by using price incentives to pull 
demand forward in time to meet a quar-
terly revenue target. But pulling demand 
forward helps only once. The next quarter, 
a company has to pull demand forward 
again just to fill the hole created by the first 
incentive. The result is an addiction to in-
centives that turns simple, predictable de-
mand into a chaotic series of spikes that 
only add to cost.

Finally, the Campbell story illustrates a dif-
ferent way for supply chain partners to inter-
act in the pursuit of higher profits. Func-
tional products such as groceries are usu-
ally highly price-sensitive, and negotiations 
along the supply chain can be fierce. If a 
company can get its supplier to cut its 
price by a penny and its customer to ac-
cept a one-cent price increase, those con-
cessions can have a huge impact on the 
company’s profits. In this competitive 
model of supply chain relations, costs in 
the chain are assumed to be fixed, and the 
manufacturer and the retailer compete 
through price negotiations for a bigger 
share of the fixed profit pie. In contrast, 
Campbell’s continuous-replenishment pro-
gram embodies a model in which the 
manufacturer and the retailer cooperate to 
cut costs throughout the chain, thereby in-
creasing the size of the pie.

Campbell Soup has shown how manufactur-
ers and retailers can cooperate to cut costs 
throughout the system.

The cooperative model can be powerful, 
but it does have pitfalls. Too often, compa-
nies reason that there never can be too 
many ways to make money, and they de-
cide to play the cooperative and competi-
tive games at the same time. But that tac-
tic doesn’t work, because the two ap-
proaches require diametrically different be-
havior. For example, consider information 
sharing. If you are my supplier and we are 
negotiating over price, the last thing you 
want to do is fully share with me informa-
tion about your costs. But that is what we 
both must do if we want to reduce supply 
chain costs by assigning each task to 
whichever of us can perform it most 
cheaply.

Responsive Supply of Innovative Prod-
ucts

Uncertainty about demand is intrinsic to in-
novative products. As a result, figuring out 
how to cope with it is the primary chal-
lenge in creating a responsive supply proc-
ess for such products. I have seen compa-
nies use four tools to cope with uncer-
tainty in demand. To fashion a responsive 
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supply process, managers need to under-
stand each of them and then blend them in 
a recipe that’s right for their company’s par-
ticular situation.

Although it may sound obvious, the first 
step for many companies is simply to ac-
cept that uncertainty is inherent in innova-
tive products. Companies that grew up in 
an oligopoly with less competition, more 
docile customers, and weaker retailers find 
it difficult to accept the high levels of de-
mand uncertainty that exist today in many 
markets. They have a tendency to declare 
a high level of forecast errors unaccept-
able, and they virtually command their peo-
ple to think hard enough and long enough 
to achieve accuracy in their forecasts. But 
these companies can’t remove uncertainty 
by decree. When it comes to innovative 
products, uncertainty must be accepted as 
good. If the demand for a product were 
predictable, that product probably would 
not be sufficiently innovative to command 
high profit margins. The fact is that risk 
and return are linked, and the highest 
profit margins usually go with the highest 
risk in demand.

Once a company has accepted the uncer-
tainty of demand, it can employ three coor-
dinated strategies to manage that uncer-
tainty. It can continue to strive to reduce 

uncertainty—for example, by finding 
sources of new data that can serve as lead-
ing indicators or by having different prod-
ucts share common components as much 
as possible so that the demand for compo-
nents becomes more predictable. It can 
avoid uncertainty by cutting lead times and 
increasing the supply chain’s flexibility so 
that it can produce to order or at least 
manufacture the product at a time closer 
to when demand materializes and can be 
accurately forecast. Finally, once uncer-
tainty has been reduced or avoided as 
much as possible, it can hedge against the 
remaining residual uncertainty with buffers 
of inventory or excess capacity. The experi-
ences of National Bicycle, a subsidiary of 
Matsushita Electric, and of Sport Ober-
meyer illustrate the different ways in which 
these three strategies can be blended to 
create a responsive supply chain.

National Bicycle’s success is a good exam-
ple of a responsive supply chain achieved 
through avoiding uncertainty.

National Bicycle prospered for decades as 
a small but successful division. But by the 
mid-1980s, it was in trouble. Bicycles in Ja-
pan were functional products bought 
mainly as an inexpensive means of trans-
portation, and sales were flat. Bicycles had 
become a commodity sold on the basis of 
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low price, and Japan’s high labor costs left 
National Bicycle unable to compete with 
inexpensive bikes from Taiwan and Korea.

In 1986, in an attempt to salvage the situa-
tion, Matsushita appointed as president of 
National an executive from another divi-
sion who had no experience in bicycles. 
The new president, Makoto Komoto, saw 
that the division had many strengths: tech-
nical expertise in manufacturing and com-
puters, a highly skilled workforce, a strong 
brand name (Panasonic), and a network of 
9,000 dealers. Komoto also noticed that 
National Bicycle had an innovative product 
segment that enjoyed high profit margins: 
sports bicycles that affluent customers 
bought purely for recreation. He concluded 
that National’s only hope was to focus on 
that segment and use the division’s 
strengths to develop a responsive chain 
that could supply sports bikes while avoid-
ing the high risk of overproduction that re-
sulted from their short life cycle and uncer-
tain demand.

According to Komoto’s vision, a customer 
would visit a Panasonic dealership and 
choose a bike from a selection of 2 million 
options for combining size, color, and com-
ponents, using a special measuring stand 
to find the exact size of the frame that he 
or she needed. The order would be faxed 

to the factory, where computer-controlled 
welding equipment and skilled workers 
would make the bike and deliver it to the 
customer within two weeks.

Komoto’s radical vision became a reality in 
1987. By 1991, fueled by this innovation, Na-
tional Bicycle had increased its share of the 
sports bicycle market in Japan from 5% to 
29%. It was meeting the two-week lead time 
99.99% of the time and was in the black.

National Bicycle’s success is a good exam-
ple of a responsive supply chain achieved 
through avoiding uncertainty. National has 
little idea what customers will order when 
they walk into a retail shop, but that 
doesn’t matter: its produce-to-order sys-
tem allows it to match supply with demand 
as it happens. By radically increasing the 
number of choices from a few types of 
bikes to 2 million, it can induce the cus-
tomer to sacrifice immediate availability 
and wait two weeks for a bicycle.

National’s program is part of a new move-
ment called mass customization: building 
the ability to customize a large volume of 
products and deliver them at close to 
mass-production prices. Many other com-
panies have found that they, too, can bene-
fit from this strategy. For example, Lutron 
Electronics of Coopersburg, Pennsylvania, 

21



became the world leader in dimmer 
switches and other lighting controls by giv-
ing customers an essentially unlimited 
choice of technical and fashion features. 
Says Michael W. Pessina, Lutron’s vice 
president of manufacturing operations, 
“With our diverse product line, customer 
demand can be impossible to predict. Yet 
by configuring products at the time of or-
der, we can offer customers tremendous 
variety and fill orders very quickly without 
having to stock a huge amount of inven-
tory.”

Mass customization is not without its chal-
lenges. For example, what does National 
Bicycle do with its plant during the winter, 
when no one is buying bikes? It builds an 
inventory of high-end sports bicycles. In 
addition, mass customization is not neces-
sarily cheap. National’s custom production 
requires three times more labor than 
assembly-line mass production of bikes. 
Interestingly, one of the main reasons why 
Henry Ford in the early 1900s moved in the 
opposite direction—from craft to mass pro-
duction—was to slash labor costs, which 
he succeeded in doing by a factor of three. 
So what has changed to make custom pro-
duction viable now? Affluent consumers 
are willing to pay for high-margin, innova-
tive products; and those products require 
a different, more expensive, but more re-

sponsive production process than the func-
tional Model T did.

Sport Obermeyer, which is based in As-
pen, Colorado, designs and manufactures 
fashion skiwear and distributes it through 
800 specialty retailers located throughout 
the United States. Because 95% of its 
products are new each year, it constantly 
faces the challenges and risks of demand 
uncertainty: stockouts of hot styles during 
the selling season and leftover inventory of 
“dogs” at the end of the season. In 1991, 
the company’s vice president, Walter R. 
Obermeyer, launched a project to attack 
those problems by blending the three 
strategies of reducing, avoiding, and hedg-
ing against uncertainty. To reduce uncer-
tainty, Sport Obermeyer solicited early or-
ders from important customers: the com-
pany invited its 25 largest retailers to As-
pen each February to evaluate its new line. 
Sport Obermeyer found that the early or-
ders from this handful of retailers permit-
ted it to forecast national demand for all its 
products with a margin of error of just 
10%.

Although it was helpful to get this informa-
tion several months before Sport Ober-
meyer was required to ship its products in 
September, it didn’t solve the company’s 
problem, because long lead times forced it 
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to commit itself to products well before 
February. Obermeyer concluded that each 
day shaved off the lead time would save 
the company $25,000 because that was 
the amount it spent each day at the end of 
September shipping products by air from 
plants in Asia to have them in stores by 
early October—the start of the retail sea-
son. Once that figure was announced to 
employees, they found all kinds of ways to 
shorten the lead time. For example, the 
person who had dutifully used standard 
mail service to get design information to 
the production manager in Hong Kong real-
ized that the $25 express-mail charge was 
a bargain compared with the $25,000 per 
day in added costs resulting from longer 
lead times caused by mail delays. Through 
such efforts, Sport Obermeyer was able to 
avoid uncertainty on half of its production 
by committing that production after early 
orders had been received in February.

Nevertheless, the company still had to 
commit half of the production early in the 
season, when demand was uncertain. 
Which styles should it make then? It would 
stand to reason that they should be the 
styles for which Sport Obermeyer had the 
most confidence in its forecasts. But how 
could it tell which those were? Then the 
company noticed something interesting. 
Obermeyer had asked each of the six mem-

bers of a committee responsible for fore-
casting to construct a forecast for all prod-
ucts, and he used the average of the six 
forecasts as the company’s forecast. After 
one year of trying this method, the com-
pany found that when the six individual 
forecasts agreed, the average was accu-
rate, and when they disagreed, the aver-
age was inaccurate. This discovery gave 
Sport Obermeyer a means of selecting the 
styles to make early. Using this information 
as well as data on the cost of overproduc-
tion and underproduction, it developed a 
model for hedging against the risk of both 
problems. The model tells the company ex-
actly how much of each style to make 
early in the production season (which be-
gins nearly a year before the retail season) 
and how much to make in February, after 
early orders are received.

Sport Obermeyer’s approach, which has 
been called accurate response, has cut the 
cost of both overproduction and underpro-
duction in half—enough to increase profits 
by 60%. And retailers love the fact that the 
system results in more than 99% product 
availability: they have ranked Sport Ober-
meyer number one in the industry for serv-
ice. Companies such as Sport Obermeyer, 
National Bicycle, and Campbell Soup, how-
ever, are still the exceptions. Managers at 
many companies continue to lament that 
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although they know their supply chains are riddled with waste 
and generate great dissatisfaction among customers, they 
don’t know what to do about the problem. The root cause 
could very well be a misalignment of their supply and product 
strategies. Realigning the two is hardly easy. But the re-
ward—a remarkable competitive advantage that generates 
high growth in sales and profits—makes the effort worth it.

The contribution margin equals price minus variable cost di-
vided by price and is expressed as a percentage. This type of 
profit margin measures increases in profits produced by the 
incremental sales that result from fewer stockouts. Conse-
quently, it is a good way to track improvements in inventory 
management.

The men who succeed 

are the efficient few.  

They are the few who 

have the ambition and 

will power to develop 

themselves. 
 
- Herbert N Casson
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In this film and following report, the Swedish Society for Nature 
Conservation (SSNC) reveals the extent of the destruction 
caused by the shrimp farming industry. Our increased consump-
tion of tropcial shrimp, also called prawns and sometimes 
scampi, can be traced to coastal regions in the tropic where 
ecosystem where the ecosystems have been devastated and 
people are living in miserable conditions, their human rights re-
peatedly violated. 

When an increased number of people choose tropical prawns 
in their curry, on their sushi or in their stir fry, it is causing in-
creased environmental degradation and human suffering in pro-
ducer countries, like Bangladesh.

Movie 1.2  The Devastating Truth Behind Shrimp Farming



Triple-A Supply Chain

The Triple-A Supply Chain

by Hau L. Lee

During the past decade and a half, I’ve studied from the inside more than 60 leading com-
panies that focused on building and rebuilding supply chains to deliver goods and serv-
ices to consumers as quickly and inexpensively as possible. Those firms invested in state-
of-the-art technologies, and when that proved to be inadequate, they hired top-notch tal-
ent to boost supply chain performance. Many companies also teamed up to streamline 
processes, lay down technical standards, and invest in infrastructure they could share. For 
instance, in the early 1990s, American apparel companies started a Quick Response initia-
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tive, grocery companies in Europe and the 
United States touted a program called Effi-
cient Consumer Response, and the U.S. 
food service industry embarked on an Effi-
cient Foodservice Response program.

All those companies and initiatives persis-
tently aimed at greater speed and cost-
effectiveness—the popular grails of supply 
chain management. Of course, companies’ 
quests changed with the industrial cycle: 
When business was booming, executives 
concentrated on maximizing speed, and 
when the economy headed south, firms 
desperately tried to minimize supply costs.

As time went by, however, I observed one 
fundamental problem that most companies 
and experts seemed to ignore: Ceteris pari-
bus, companies whose supply chains be-
came more efficient and cost-effective 
didn’t gain a sustainable advantage over 
their rivals. In fact, the performance of 
those supply chains steadily deteriorated. 
For instance, despite the increased effi-
ciency of many companies’ supply chains, 
the percentage of products that were 
marked down in the United States rose 
from less than 10% in 1980 to more than 
30% in 2000, and surveys show that con-
sumer satisfaction with product availability 
fell sharply during the same period.

Evidently, it isn’t by becoming more effi-
cient that the supply chains of Wal-Mart, 
Dell, and Amazon have given those compa-
nies an edge over their competitors. Ac-
cording to my research, top-performing 
supply chains possess three very different 
qualities. First, great supply chains are ag-
ile. They react speedily to sudden changes 
in demand or supply. Second, they adapt 
over time as market structures and strate-
gies evolve. Third, they align the interests 
of all the firms in the supply network so 
that companies optimize the chain’s per-
formance when they maximize their inter-
ests. Only supply chains that are agile, 
adaptable, and aligned provide companies 
with sustainable competitive advantage.

The Perils of Efficiency

Why haven’t efficient supply chains been 
able to deliver the goods? For several rea-
sons. High-speed, low-cost supply chains 
are unable to respond to unexpected 
changes in demand or supply. Many com-
panies have centralized manufacturing and 
distribution facilities to generate scale 
economies, and they deliver only container 
loads of products to customers to mini-
mize transportation time, freight costs, and 
the number of deliveries. When demand 
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for a particular brand, pack size, or assort-
ment rises without warning, these organiza-
tions are unable to react even if they have 
the items in stock. According to two stud-
ies I helped conduct in the 1990s, the re-
quired merchandise was often already in 
factory stockyards, packed and ready to 
ship, but it couldn’t be moved until each 
container was full. That “best” practice de-
layed shipments by a week or more, forc-
ing stocked-out stores to turn away con-
sumers. No wonder then that, according to 
another recent research report, when com-
panies announce product promotions, 
stock outs rise to 15%, on average, even 
when executives have primed supply 
chains to handle demand fluctuations.

When manufacturers eventually deliver ad-
ditional merchandise, it results in excess 
inventory because most distributors don’t 
need a container load to satisfy the in-
creased demand. To get rid of the stock-
pile, companies mark down those prod-
ucts sooner than they had planned to. 
That’s partly why department stores sell as 
much as a third of their merchandise at dis-
counted prices. Those markdowns not 
only reduce companies’ profits but also 
erode brand equity and anger loyal custom-
ers who bought the items at full price in 
the recent past (sound familiar?).

Companies’ obsession with speed and 
costs also causes supply chains to break 
down during the launch of new products. 
Some years ago, I studied a well-known 
consumer electronics firm that decided not 
to create a buffer stock before launching 
an innovative new product. It wanted to 
keep inventory costs low, particularly since 
it hadn’t been able to generate an accurate 
demand forecast. When demand rose 
soon after the gizmo’s launch and fell 
sharply thereafter, the company pressured 
vendors to boost production and then to 
slash output. When demand shot up again 
a few weeks later, executives enthusiasti-
cally told vendors to step up production 
once more. Five days later, supplies of the 
new product dried up as if someone had 
turned off a tap.

The shocked electronics giant discovered 
that vendors had been so busy ramping 
production up and down that they hadn’t 
found time to fix bugs in both the compo-
nents’ manufacturing and the product’s as-
sembly processes. When the suppliers 
tried to boost output a second time, prod-
uct defects rose to unacceptable levels, 
and some vendors, including the main as-
sembler, had to shut down production 
lines for more than a week. By the time the 
suppliers could fix the glitches and restart 
production, the innovation was all but 
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dead. If the electronics company had 
given suppliers a steady, higher-than-
needed manufacturing schedule until both 
the line and demand had stabilized, it 
would have initially had higher inventory 
costs, but the product would still be 
around.

Efficient supply chains often become un-
competitive because they don’t adapt to 
changes in the structures of markets. Con-
sider Lucent’s Electronic Switching Sys-
tems division, which set up a fast and 
cost-effective supply chain in the late 
1980s by centralizing component procure-
ment, assembly and testing, and order ful-
fillment in Oklahoma City. The supply chain 
worked brilliantly as long as most of the de-
mand for digital switches emanated from 
the Americas and as long as Lucent’s ven-
dors were mostly in the United States. 
However, in the 1990s, when Asia became 
the world’s fastest-growing market, Lu-
cent’s response times increased because 
it hadn’t set up a plant in the Far East. Fur-
thermore, the company couldn’t customize 
switches or carry out modifications be-
cause of the amount of time and money it 
took the supply chain to do those things 
across continents.

Lucent’s troubles deepened when vendors 
shifted manufacturing facilities from the 

United States to Asia to take advantage of 
the lower labor costs there. “We had to fly 
components from Asia to Oklahoma City 
and fly them back again to Asia as finished 
products. That was costly and time con-
suming,” Lucent’s then head of manufac-
turing told me. With tongue firmly in cheek, 
he added, “Neither components nor prod-
ucts earned frequent-flyer miles.” When Lu-
cent redesigned its supply chain in 1996 
by setting up joint ventures in Taiwan and 
China to manufacture digital switches, it 
did manage to gain ground in Asia.

In this and many other cases, the conclu-
sion would be the same: Supply chain effi-
ciency is necessary, but it isn’t enough to 
ensure that firms will do better than their 
rivals. Only those companies that build ag-
ile, adaptable, and aligned supply chains 
get ahead of the competition, as I pointed 
out earlier. In this article, I’ll expand on 
each of those qualities and explain how 
companies can build them into supply 
chains without having to make trade-offs. 
In fact, I’ll show that any two of these di-
mensions alone aren’t enough. Only com-
panies that build all three into supply 
chains become better faster than their ri-
vals. I’ll conclude by describing how 
Seven-Eleven Japan has become one of 
the world’s most profitable retailers by 
building a truly “triple-A” supply chain.
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Fostering Agility

Great companies create supply chains that 
respond to sudden and unexpected 
changes in markets. Agility is critical, be-
cause in most industries, both demand 
and supply fluctuate more rapidly and 
widely than they used to. Most supply 
chains cope by playing speed against 
costs, but agile ones respond both quickly 
and cost-efficiently.

Most companies continue to focus on the 
speed and costs of their supply chains 
without realizing that they pay a big price 
for disregarding agility. (See the sidebar 
“The Importance of Being Agile.”) In the 
1990s, whenever Intel unveiled new micro-
processors, Compaq took more time than 
its rivals to launch the next generation of 
PCs because of a long design cycle. The 
company lost mind share because it could 
never count early adopters, who create the 
buzz around high-tech products, among 
its consumers. Worse, it was unable to 
compete on price. Because its products 
stayed in the pipeline for a long time, the 
company had a large inventory of raw ma-
terials. That meant Compaq didn’t reap 
much benefit when component prices fell, 
and it couldn’t cut PC prices as much as 
its rivals were able to. When vendors an-
nounced changes in engineering specifica-

tions, Compaq incurred more reworking 
costs than other manufacturers because of 
its larger work-in-progress inventory. The 
lack of an agile supply chain caused Com-
paq to lose PC market share throughout 
the decade.

By contrast, smart companies use agile 
supply chains to differentiate themselves 
from rivals. For instance, H&M, Mango, 
and Zara have become Europe’s most prof-
itable apparel brands by building agility into 
every link of their supply chains. At one 
end of their product pipelines, the three 
companies have created agile design proc-
esses. As soon as designers spot possible 
trends, they create sketches and order fab-
rics. That gives them a head start over 
competitors because fabric suppliers re-
quire the longest lead times. However, the 
companies finalize designs and manufac-
ture garments only after they get reliable 
data from stores. That allows them to 
make products that meet consumer tastes 
and reduces the number of items they 
must sell at a discount. At the other end of 
the pipeline, all three companies have su-
perefficient distribution centers. They use 
state-of-the-art sorting and material-
handling technologies to ensure that distri-
bution doesn’t become a bottleneck when 
they must respond to demand fluctuations. 
H&M, Mango, and Zara have all grown at 
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more than 20% annually since 1990, and 
their double-digit net profit margins are the 
envy of the industry.

Agility has become more critical in the past 
few years because sudden shocks to sup-
ply chains have become frequent. The ter-
rorist attack in New York in 2001, the dock-
workers’ strike in California in 2002, and 
the SARS epidemic in Asia in 2003, for in-
stance, disrupted many companies’ supply 
chains. While the threat from natural disas-
ters, terrorism, wars, epidemics, and com-
puter viruses has intensified in recent 
years, partly because supply lines now trav-
erse the globe, my research shows that 
most supply chains are incapable of cop-
ing with emergencies. Only three years 
have passed since 9/11, but U.S. compa-
nies have all but forgotten the importance 
of drawing up contingency plans for times 
of crisis.

Without a doubt, agile supply chains re-
cover quickly from sudden setbacks. In 
September 1999, an earthquake in Taiwan 
delayed shipments of computer compo-
nents to the United States by weeks and, 
in some cases, by months. Most PC manu-
facturers, such as Compaq, Apple, and 
Gateway, couldn’t deliver products to cus-
tomers on time and incurred their wrath. 
One exception was Dell, which changed 

the prices of PC configurations overnight. 
That allowed the company to steer con-
sumer demand away from hardware built 
with components that weren’t available to-
ward machines that didn’t use those parts. 
Dell could do that because it got data on 
the earthquake damage early, sized up the 
extent of vendors’ problems quickly, and 
implemented the plans it had drawn up to 
cope with such eventualities immediately. 
Not surprisingly, Dell gained market share 
in the earthquake’s aftermath.

Nokia and Ericsson provided a study in 
contrasts when in March 2000, a Philips fa-
cility in Albuquerque, New Mexico, went 
up in flames. The plant made radio fre-
quency (RF) chips, key components for mo-
bile telephones, for both Scandinavian 
companies. When the fire damaged the 
plant, Nokia’s managers quickly carried 
out design changes so that other compa-
nies could manufacture similar RF chips 
and contacted backup sources. Two suppli-
ers, one in Japan and another in the 
United States, asked for just five days’ 
lead time to respond to Nokia. Ericsson, 
meanwhile, had been weeding out backup 
suppliers because it wanted to trim costs. 
It didn’t have a plan B in place and was un-
able to find new chip suppliers. Not only 
did Ericsson have to scale back produc-
tion for months after the fire, but it also 

32



had to delay the launch of a major new 
product. The bottom line: Nokia stole mar-
ket share from Ericsson because it had a 
more agile supply chain.

Companies can build agility into supply 
chains by adhering to six rules of thumb:

• 	 •	 Provide data on changes in sup-
ply and demand to partners continuously 
so they can respond quickly. For in-
stance, Cisco recently created an e-hub, 
which connects suppliers and the com-
pany via the Internet. This allows all the 
firms to have the same demand and sup-
ply data at the same time, to spot 
changes in demand or supply problems 
immediately, and to respond in a con-
certed fashion. Ensuring that there are no 
information delays is the first step in cre-
ating an agile supply chain.

• 	 •	 Develop collaborative relation-
ships with suppliers and customers so 
that companies work together to design 
or redesign processes, components, and 
products as well as to prepare backup 
plans. For instance, Taiwan Semiconduc-
tor Manufacturing Company (TSMC), the 
world’s largest semiconductor foundry, 
gives suppliers and customers proprie-
tary tools, data, and models so they can 

execute design and engineering changes 
quickly and accurately.

• Design products so that they share com-
mon parts and processes initially and dif-
fer substantially only by the end of the pro-
duction process. I call this strategy “post-
ponement.” (See the 1997 HBR article I 
coauthored with Edward Feitzinger, 
“Mass Customization at Hewlett-
Packard: The Power of Postponement.”) 
This is often the best way to respond 
quickly to demand fluctuations because 
it allows firms to finish products only 
when they have accurate information on 
consumer preferences. Xilinx, the world’s 
largest maker of programmable logic 
chips, has perfected the art of postpone-
ment. Customers can program the com-
pany’s integrated circuits via the Internet 
for different applications after purchasing 
the basic product. Xilinx rarely runs into 
inventory problems as a result.

• Keep a small inventory of inexpensive, 
nonbulky components that are often the 
cause of bottlenecks. For example, ap-
parel manufacturers H&M, Mango, and 
Zara maintain supplies of accessories 
such as decorative buttons, zippers, 
hooks, and snaps so that they can finish 
clothes even if supply chains break 
down.
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• Build a dependable logistics system that 
can enable your company to regroup 
quickly in response to unexpected 
needs. Companies don’t need to invest 
in logistics systems themselves to reap 
this benefit; they can strike alliances with 
third-party logistics providers.

• Put together a team that knows how to 
invoke backup plans. Of course, that’s 
only possible only if companies have 
trained managers and prepared contin-
gency plans to tackle crises, as Dell and 
Nokia demonstrated.

Adapting Your Supply Chain

Great companies don’t stick to the same 
supply networks when markets or strate-
gies change. Rather, such organizations 
keep adapting their supply chains so they 
can adjust to changing needs. Adaptation 
can be tough, but it’s critical in developing 
a supply chain that delivers a sustainable 
advantage.

Most companies don’t realize that in addi-
tion to unexpected changes in supply and 
demand, supply chains also face near-
permanent changes in markets. Those 
structural shifts usually occur because of 
economic progress, political and social 

change, demographic trends, and techno-
logical advances. Unless companies adapt 
their supply chains, they won’t stay com-
petitive for very long. Lucent twice woke 
up late to industry shifts, first to the rise of 
the Asian market and later to the advan-
tages of outsourced manufacturing. (See 
the sidebar “Adaptation of the Fittest.”) Lu-
cent recovered the first time, but the sec-
ond time around, the company lost its lead-
ership of the global telecommunications 
market because it didn’t adapt quickly 
enough.

The best supply chains identify structural 
shifts, sometimes before they occur, by 
capturing the latest data, filtering out 
noise, and tracking key patterns. They 
then relocate facilities, change sources of 
supplies, and, if possible, outsource manu-
facturing. For instance, when Hewlett-
Packard started making ink-jet printers in 
the 1980s, it set up both its R&D and manu-
facturing divisions in Vancouver, Washing-
ton. HP wanted the product development 
and production teams to work together be-
cause ink-jet technology was in its infancy, 
and the biggest printer market was in the 
United States. When demand grew in 
other parts of the world, HP set up manu-
facturing facilities in Spain and Singapore 
to cater to Europe and Asia. Although Van-
couver remained the site where HP devel-
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oped new printers, Singapore became the 
largest production facility because the com-
pany needed economies of scale to sur-
vive. By the mid-1990s, HP realized that 
printer-manufacturing technologies had 
matured and that it could outsource pro-
duction to vendors completely. By doing 
so, HP was able to reduce costs and re-
main the leader in a highly competitive mar-
ket.

The best supply chains identify structural 
shifts, sometimes before they occur, by cap-
turing the latest data, filtering out noise, and 
tracking key patterns.

Adaptation needn’t be just a defensive tac-
tic. Companies that adapt supply chains 
when they modify strategies often succeed 
in launching new products or breaking into 
new markets. Three years ago, when Micro-
soft decided to enter the video game mar-
ket, it chose to outsource hardware produc-
tion to Singapore-based Flextronics. In 
early 2001, the vendor learned that the 
Xbox had to be in stores before December 
because Microsoft wanted to target Christ-
mas shoppers. Flextronics reckoned that 
speed to market and technical support 
would be crucial for ensuring the product’s 
successful launch. So it decided to make 
the Xbox at facilities in Mexico and Hun-
gary. The sites were relatively expensive, 

but they boasted engineers who could 
help Microsoft make design changes and 
modify engineering specs quickly. Mexico 
and Hungary were also close to the Xbox’s 
biggest target markets, the United States 
and Europe. Microsoft was able to launch 
the product in record time and mounted a 
stiff challenge to market leader Sony’s 
PlayStation 2. Sony fought back by offer-
ing deep discounts on the product. Realiz-
ing that speed would not be as critical for 
medium-term survival as costs would be, 
Flextronics shifted the Xbox’s supply chain 
to China. The resulting cost savings al-
lowed Microsoft to match Sony’s dis-
counts and gave it a fighting chance. By 
2003, the Xbox had wrested a 20% share 
of the video game market from PlayStation 
2.

Smart companies tailor supply chains to 
the nature of markets for products. They 
usually end up with more than one supply 
chain, which can be expensive, but they 
also get the best manufacturing and distri-
bution capabilities for each offering. For in-
stance, Cisco caters to the demand for 
standard, high-volume networking prod-
ucts by commissioning contract manufac-
turers in low-cost countries such as China. 
For its wide variety of mid-value items, 
Cisco uses vendors in low-cost countries 
to build core products but customizes 
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those products itself in major markets 
such as the United States and Europe. For 
highly customized, low-volume products, 
Cisco uses vendors close to main markets, 
such as Mexico for the United States and 
Eastern European countries for Europe. De-
spite the fact that it uses three different 
supply chains at the same time, the com-
pany is careful not to become less agile. 
Because it uses flexible designs and stan-
dardized processes, Cisco can switch the 
manufacture of products from one supply 
network to another when necessary.

Gap, too, uses a three-pronged strategy. It 
aims the Old Navy brand at cost-
conscious consumers, the Gap line at 
trendy buyers, and the Banana Republic 
collection at consumers who want clothing 
of higher quality. Rather than using the 
same supply chain for all three brands, 
Gap set up Old Navy’s manufacturing and 
sourcing in China to ensure cost efficiency, 
Gap’s chain in Central America to guaran-
tee speed and flexibility, and Banana Re-
public’s supply network in Italy to maintain 
quality. The company consequently incurs 
higher overheads, lower scale economies 
in purchasing and manufacturing, and 
larger transportation costs than it would if 
it used just one supply chain. However, 
since its brands cater to different con-
sumer segments, Gap uses different kinds 

of supply networks to maintain distinctive 
positions. The adaptation has worked. 
Many consumers don’t realize that Gap 
owns all three brands, and the three chains 
serve as backups in case of emergency.

Sometimes it’s difficult for companies to 
define the appropriate markets, especially 
when they are launching innovative new 
products. The trick is to remember that 
products embody different levels of tech-
nology. For instance, after records came 
cassettes and then CDs. Videotapes were 
followed by DVDs, and almost anything 
analog is now or will soon become digital. 
Also, every product is at a certain stage of 
its life cycle, whether it’s at the infant, 
ramp-up, mature, or end-of-life stage. By 
mapping either or both of those character-
istics to supply chain partners, manufactur-
ing network, and distribution system, com-
panies can develop optimal supply chains 
for every product or service they offer.

For example, Toyota was convinced that 
the market for the Prius, the hybrid car it 
launched in the United States in 2000, 
would be different from that of other mod-
els because it embodied new technologies 
and was in its infancy. The Japanese auto-
mobile maker had expertise in tracking 
U.S. trends and geographical preferences, 
but it felt that it would be difficult to predict 
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consumer response to a hybrid car. Be-
sides, the Prius might appeal to particular 
consumer segments, such as technophiles 
and conservationists, which Toyota didn’t 
know much about. Convinced that the un-
certainties were too great to allocate the 
Prius to dealers based on past trends, Toy-
ota decided to keep inventory in central 
stockyards. Dealers took orders from con-
sumers and communicated them via the 
Internet. Toyota shipped cars from stock-
yards, and dealers delivered them to buy-
ers.

Although Toyota’s transportation costs 
rose, it customized products to demand 
and managed inventory flawlessly. In 2002, 
for example, the number of Toyotas on the 
road in Northern California and the South-
east were 7% and 20%, respectively. How-
ever, Toyota sold 25% of its Prius output in 
Northern California and only 6% in the 
Southeast. Had Toyota not adapted its dis-
tribution system to the product, it would 
have faced stock outs in Northern Califor-
nia and been saddled with excess inven-
tory in the Southeast, which may well have 
resulted in the product’s failure.

Building an adaptable supply chain re-
quires two key components: the ability to 
spot trends and the capability to change 
supply networks. To identify future pat-

terns, it’s necessary to follow some guide-
lines:

• Track economic changes, especially in 
developing countries, because as nations 
open up their economies to global com-
petition, the costs, skills, and risks of 
global supply chain operations change. 
This liberalization results in the rise of 
specialized firms, and companies must 
periodically check to see if they can out-
source more stages of operation. Before 
doing so, however, they must make sure 
that the infrastructure to link them with 
vendors and customers is in place. 
Global electronics vendors, such as Flex-
tronics, Solectron, and Foxcom, have be-
come adept at gathering data and adapt-
ing supply networks.

• Decipher the needs of your ultimate con-
sumers—not just your immediate custom-
ers. Otherwise, you may fall victim to the 
“bullwhip effect,” which amplifies and dis-
torts demand fluctuations. For years, 
semiconductor manufacturers responded 
to customer forecasts and created gluts 
in markets. But when they started track-
ing demand for chip-based products, the 
manufacturers overcame the problem. 
For instance, in 2003, there were neither 
big inventory buildups nor shortages of 
semiconductors.
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• At the same time, companies must retain 
the option to alter supply chains. To do 
that, they must do two things:

• They must develop new suppliers that 
complement existing ones. When smart 
firms work in relatively unknown parts of 
the world, they use intermediaries like Li 
& Fung, the Hong Kong–based supply 
chain architects, to find reliable vendors.

• They must ensure that product design 
teams are aware of the supply chain impli-
cations of their designs. Designers must 
also be familiar with the three design-for-
supply principles: commonality, which en-
sures that products share components; 
postponement, which delays the step at 
which products become different; and 
standardization, which ensures that com-
ponents and processes for different prod-
ucts are the same. These principles allow 
firms to execute engineering changes 
whenever they adapt supply chains.

Creating the Right Alignment

Great companies take care to align the in-
terests of all the firms in their supply chain 
with their own. That’s critical, because 
every firm—be it a supplier, an assembler, 
a distributor, or a retailer—tries to maxi-

mize only its own interests. (See the side-
bar “The Confinement of Nonalignment.”) 
If any company’s interests differ from 
those of the other organizations in the sup-
ply chain, its actions will not maximize the 
chain’s performance.

Misaligned interests can cause havoc even 
if supply chain partners are divisions of the 
same company, as HP discovered. In the 
late 1980s, HP’s integrated circuit (IC) divi-
sion tried to carry as little inventory as pos-
sible, partly because that was one of its 
key success factors. Those low inventory 
levels often resulted in long lead times in 
the supply of ICs to HP’s ink-jet printer divi-
sion. Since the division couldn’t afford to 
keep customers waiting, it created a large 
inventory of printers to cope with the lead 
times in supplies. Both divisions were con-
tent, but from HP’s viewpoint, it would 
have been far less expensive to have a 
greater inventory of lower-cost ICs and 
fewer stocks of expensive printers. That 
didn’t happen, simply because HP’s sup-
ply chain didn’t align the interests of the di-
visions with those of the company.

Lack of alignment causes the failure of 
many supply chain practices. For example, 
several high-tech companies, including 
Flextronics, Solectron, Cisco, and 3Com, 
have set up supplier hubs close to their as-

38



sembly plants. Vendors maintain just 
enough stock at the hubs to support manu-
facturers’ needs, and they replenish the 
hubs without waiting for orders. Such 
vendor-managed inventory (VMI) systems 
allow suppliers to track the consumption 
of components, reduce transportation 
costs, and, since vendors can use the 
same hub to support several manufactur-
ers, derive scale benefits. When VMI offers 
so many advantages, why hasn’t it always 
reduced costs?

The problem starts with the fact that suppli-
ers own components until they physically 
enter the manufacturers’ assembly plants 
and therefore bear the costs of inventories 
for longer periods than they used to. Many 
suppliers are small and medium-sized com-
panies that must borrow money to finance 
inventories at higher interest rates than 
large manufacturers pay. Thus, manufactur-
ers have reduced costs by shifting the own-
ership of inventories to vendors, but sup-
ply chains bear higher costs because ven-
dors’ costs have risen. In fact, some VMI 
systems have generated friction because 
manufacturers have refused to share costs 
with vendors.

One way companies align their partners’ 
interests with their own is by redefining the 
terms of their relationships so that firms 

share risks, costs, and rewards equitably. 
For instance, the world’s largest printer, RR 
Donnelley (which prints this magazine) rec-
ognized in the late 1990s that its supply 
chain performance relied heavily on paper-
and-ink suppliers. If the quality and reliabil-
ity of supplies improved, the company 
could reduce waste and make deliveries to 
customers on time. Like many other firms, 
RR Donnelley encouraged suppliers to 
come up with suggestions for improving 
processes and products. To align their in-
terests with its own, however, the com-
pany also offered to split any resulting sav-
ings with suppliers. Not surprisingly, 
supplier-initiated improvements have 
helped enhance RR Donnelley’s supply 
chain ever since.

Sometimes the process of alignment in-
volves the use of intermediaries. In the 
case of VMI, for instance, some financial 
institutions now buy components from sup-
pliers at hubs and sell them to manufactur-
ers. Everyone benefits because the inter-
mediaries’ financing costs are lower than 
the vendors’ costs. Although such an ar-
rangement requires trust and commitment 
on the part of suppliers, financial intermedi-
aries, and manufacturers, it is a powerful 
way to align the interests of companies in 
supply chains.
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Automaker Saturn’s service parts supply 
chain, one of the best in the industry, is a 
great example of incentive alignment that 
has led to outstanding results. Instead of 
causing heartburn, the system works well 
because Saturn aligned the interests of 
everyone in the chain—especially consum-
ers.

Saturn has relieved car dealers of the bur-
den of managing service parts inventories. 
The company uses a central system to 
make stocking and replenishment deci-
sions for dealers, who have the right to ac-
cept, reject, or modify the company’s sug-
gestions. Saturn doesn’t just monitor its 
performance in delivering service parts to 
dealers, even though that is the company’s 
only responsibility. Instead, Saturn holds 
its managers and the dealers jointly ac-
countable for the quality of service the vehi-
cle owners experience. For example, the 
company tracks the off-the-shelf availabil-
ity of parts at the dealers as the relevant 
metric. Saturn also measures its Service 
Parts Operation (SPO) division on the prof-
its that dealers make from service parts as 
well as on the number of emergency or-
ders that dealers place. That’s because 
when a dealer doesn’t have a part, Saturn 
transfers it from another dealer and bears 
the shipping costs. The SPO division can’t 
overstock dealers because Saturn shares 

the costs of excess inventory with them. If 
no one buys a particular part from a dealer 
for nine months, Saturn will buy it back as 
obsolete inventory.

That kind of alignment produces two re-
sults. First, everyone in the chain has the 
same objective: to deliver the best service 
to consumers. While the off-the-shelf avail-
ability of service parts in the automobile in-
dustry ranges from 70% to 80%, service 
part availability at Saturn’s dealers is 
92.5%. After taking transfers from other re-
tailers into account, the same-day availabil-
ity of spare parts is actually 94%. Second, 
the right to decide about inventory replen-
ishment rests with Saturn, which is in the 
best position to make those decisions. The 
company shares the risks of stock outs or 
overstocks with dealers, so it has an inter-
est in making the best possible decisions. 
Fittingly, the inventory turnover (a measure 
of how efficient inventory management is, 
calculated by dividing the annual cost of 
inventory sold by the average inventory) of 
spare parts at Saturn’s dealers is seven 
times a year while it is only between one 
and five times a year for other automobile 
companies’ dealers.

Like Saturn, clever companies create align-
ment in supply chains in several ways. 
They start with the alignment of informa-
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tion, so that all the companies in a supply 
chain have equal access to forecasts, 
sales data, and plans. Next they align iden-
tities; in other words, the manufacturer 
must define the roles and responsibilities 
of each partner so that there is no scope 
for conflict. Then companies must align in-
centives, so that when companies try to 
maximize returns, they also maximize the 
supply chain’s performance. To ensure that 
happens, companies must try to predict 
the possible behavior of supply chain part-
ners in the light of their current incentives. 
Companies often perform such analyses to 
predict what competitors would do if they 
raised prices or entered a new segment; 
they need to do the same with their supply 
chain partners. Then they must redesign 
incentives so partners act in ways that are 
closer to what’s best for the entire supply 
chain.

Seven-Eleven Japan’s Three Aces

Seven-Eleven Japan (SEJ) is an example 
of how a company that builds its supply 
chain on agility, adaptability, and alignment 
stays ahead of its rivals. The $21 billion 
convenience store chain has remarkably 
low stock out rates and in 2004 had an in-
ventory turnover of 55. With gross profit 

margins of 30%, SEJ is also one of the 
most profitable retailers in the world. Just 
how has the 9,000-store retailer managed 
to sustain performance for more than a 
decade?

The company has designed its supply 
chain to respond to quick changes in de-
mand—not to focus on fast or cheap deliv-
eries. It has invested in real-time systems 
to detect changes in customer preference 
and tracks data on sales and consumers 
(gender and age) at every store. Well be-
fore the Internet era began, SEJ used satel-
lite connections and ISDN lines to link all 
its stores with distribution centers, suppli-
ers, and logistics providers. The data allow 
the supply chain to detect fluctuations in 
demand between stores, to alert suppliers 
to potential shifts in requirements, to help 
reallocate inventory among stores, and to 
ensure that the company restocks at the 
right time. SEJ schedules deliveries to 
each store within a ten-minute margin. If a 
truck is late by more than 30 minutes, the 
carrier has to pay a penalty equal to the 
gross margin of the products carried to the 
store. Employees reconfigure store shelves 
at least three times daily so that store-
fronts cater to different consumer seg-
ments and demands at different hours.
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SEJ has adapted its supply chain to its 
strategy over time. Some years ago, the 
company decided to concentrate stores in 
key locations instead of building outlets all 
over the country. But doing so increased 
the possibility of traffic congestion every 
time the company replenished stores. The 
problem became more acute when SEJ de-
cided to resupply stores three or more 
times a day. To minimize delays due to traf-
fic snarls, the company adapted its distribu-
tion system. It asked its suppliers from the 
same region to consolidate shipments in a 
single truck instead of using several of 
them. That minimized the number of trucks 
going to its distribution centers, which is 
where SEJ cross-docks products for deliv-
ery to stores. The company has also ex-
panded the kinds of vehicles it uses from 
trucks to motorcycles, boats, and even heli-
copters. The effectiveness of the com-
pany’s logistics system is legendary. Less 
than six hours after the Kobe earthquake 
on January 17, 1995, when relief trucks 
were crawling at two miles per hour on the 
highways, SEJ used seven helicopters and 
125 motorcycles to deliver 64,000 rice 
balls to the city.

Fundamental to the supply chain’s opera-
tion is the close alignment between Seven-
Eleven Japan’s interests and those of its 
partners. The incentives and disincentives 

are clear: Make Seven-Eleven Japan suc-
cessful, and share the rewards. Fail to de-
liver on time, and pay a penalty. That may 
seem harsh, but the company balances 
the equation by trusting its partners. For 
instance, when carriers deliver products to 
stores, no one verifies the truck’s contents. 
That allows carriers to save time and 
money, since drivers don’t have to wait af-
ter dropping off merchandise.

The message to Seven-Eleven Japan’s part-
ners is clear: Make the company successful, 
and share the rewards. Fail to deliver on 
time, and pay a penalty.

When Seven-Eleven Japan spots business 
opportunities, it works with suppliers to de-
velop products and shares revenues with 
them. For instance, two years ago, SEJ cre-
a t e d a n e - c o m m e r c e c o m p a n y, 
7dream.com, with six partners. The new or-
ganization allows consumers to order prod-
ucts online or through kiosks at SEJ stores 
and pick up the merchandise at any 
Seven-Eleven. The partners benefit from 
SEJ’s logistics network, which delivers 
products to stores efficiently, as well as 
from the convenient location of stores. By 
encouraging partners to set up multimedia 
kiosks to produce games, tickets, or CDs 
in its shops, Seven-Eleven Japan has be-
come a manufacturing outlet for partners. 
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The company could not have aligned the interests of its part-
ners more closely with those of its own.

When I describe the triple-A supply chain to companies, most 
of them immediately assume it will require more technology 
and investment. Nothing could be further from the truth. Most 
firms already have the infrastructure in place to create triple-A 
supply chains. What they need is a fresh attitude and a new 
culture to get their supply chains to deliver triple-A perform-
ance. Companies must give up the efficiency mind-set, which 
is counterproductive; be prepared to keep changing networks; 
and, instead of looking out for their interests alone, take re-
sponsibility for the entire chain. This can be challenging for 
companies because there are no technologies that can do 
those things; only managers can make them happen.

Our water supply is 

very important to us. 
 
- Aaron Williams
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Building the Triple-A Supply Chain

Agility

Objectives:

Respond to short-term changes in demand or supply quickly; handle external disruptions 
smoothly.

Methods:

• Promote flow of information with suppliers and customers.

• Develop collaborative relationships with suppliers.

• Design for postponement.

• Build inventory buffers by maintaining a stockpile of inexpensive but key components.

• Have a dependable logistics system or partner.

• Draw up contingency plans and develop crisis management teams.

Adaptability

Objectives:

Adjust supply chain’s design to meet structural shifts in markets; modify supply network to 
strategies, products, and technologies.

Methods:

• Monitor economies all over the world to spot new supply bases and markets.

• Use intermediaries to develop fresh suppliers and logistics infrastructure.
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• Evaluate needs of ultimate consumers—not just immediate customers.

• Create flexible product designs.

• Determine where companies’ products stand in terms of technology cycles and product 
life cycles.

Alignment

Objective:

Create incentives for better performance.

Methods:

• Exchange information and knowledge freely with vendors and customers.

• Lay down roles, tasks, and responsibilities clearly for suppliers and customers.

• Equitably share risks, costs, and gains of improvement initiatives.

The Importance of Being Agile

Most companies overlook the idea that supply chains should be agile. That’s understand-
able; adaptability and alignment are more novel concepts than agility is. However, even if 
your supply chain is both adaptable and aligned, it’s dangerous to disregard agility.

In 1995, Hewlett-Packard teamed up with Canon to design and launch ink-jet printers. At 
the outset, the American company aligned its interests with those of its Japanese partner. 
While HP took on the responsibility of producing printed circuit boards (or “formaters”), 
Canon agreed to manufacture engines for the LaserJet series. That was an equitable divi-
sion of responsibilities, and the two R&D teams learned to work together closely. After 
launching the LaserJet, HP and Canon quickly adapted the supply network to the prod-
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uct’s markets. HP used its manufacturing facilities in Idaho and Italy to support the Laser-
Jet, and Canon used plants in West Virginia and Tokyo.

But HP and Canon failed to anticipate one problem. To keep costs down, Canon agreed to 
alter the number of engines it produced, but only if HP communicated changes well in ad-
vance—say, six or more months before printers entered the market. However, HP could es-
timate demand accurately only three or fewer months before printers hit the market. At 
that stage, Canon could modify its manufacturing schedule by just a few percentage 
points. As a result, the supply chain couldn’t cope with sudden fluctuations in demand. So 
when there was an unexpected drop in demand for the LaserJet III toward the end of its 
life cycle, HP was stuck with a huge and expensive surplus of printer engines: the infa-
mous LaserJet mountain. Having an adaptable and aligned supply chain didn’t help HP 
overcome its lack of agility.

Adaptation of the Fittest

Many executives ask me, with a twinkle in their eye, if companies must really keep adapt-
ing supply chains. Companies may find it tough to accept the idea that they have to keep 
changing, but they really have no choice.

Just ask Lucent. In the mid-1990s, when the American telecommunications giant realized 
that it could make inroads in Asia only if had local manufacturing facilities, it overhauled its 
supply chain. Lucent set up plants in Taiwan and China, which allowed the company to 
customize switches as inexpensively and quickly as rivals Siemens and Alcatel could. To 
align the interests of parent and subsidiaries, Lucent executives stopped charging the 
Asian ventures inflated prices for modules that the company shipped from the United 
States. By the late 1990s, Lucent had recaptured market share in China, Taiwan, India, 
and Indonesia.

Unhappily, the story doesn’t end there, because Lucent stopped adapting its supply chain. 
The company didn’t realize that many medium-sized manufacturers had developed the 
technology and expertise to produce components and subassemblies for digital switches 
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and that because of economies of scale, they could do so at a fraction of the integrated 
manufacturers’ costs. Realizing where the future lay, competitors aggressively outsourced 
the manufacture of switching systems. Because of the resulting cost savings, they were 
able to quote lower prices than Lucent. Meanwhile, Lucent was reluctant to outsource its 
manufacturing because it had invested in its own factories. Ultimately, however, Lucent 
had no option but to shut down its Taiwan factory in 2002 and create an outsourced sup-
ply chain. The company’s adaptation came too late for Lucent to regain control of the 
global market, even though the supply chain was agile and aligned.

The Confinement of Nonalignment

It’s not easy for executives to accept that different firms in the same supply chain can 
have different interests, or that interest nonalignment can lead to inventory problems as 
dire as those that may arise through a lack of agility or a lack of adaptability. But the story 
of Cisco’s supply chain clinches the argument.

All through the 1990s, everyone regarded Cisco’s supply chain as almost infallible. The 
company was among the first to make use of the Internet to communicate with suppliers 
and customers, automate work flows among trading partners, and use solutions such as 
remote product testing, which allowed suppliers to deliver quality results with a minimum 
of manual input. Cisco outsourced the manufacturing of most of its networking products 
and worked closely with contract manufacturers to select the right locations to support its 
needs. If ever there were a supply chain that was agile and adaptable, Cisco’s was it.

Why then did Cisco have to write off $2.25 billion of inventory in 2001? There were several 
factors at play, but the main culprit was the misalignment of Cisco’s interests with those of 
its contract manufacturers. The contractors accumulated a large amount of inventory for 
months without factoring in the demand for Cisco’s products. Even when the growth of the 
U.S. economy slowed down, the contractors continued to produce and store inventory at 
the same pace. Finally, Cisco found it couldn’t use most of the inventory of raw materials 
because demand had fallen sharply. The company had to sell the raw materials off as 
scrap.
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In his editorial New Rule, Bill Maher calls out deregulators for 
shielding corporations at the expense of consumers.

Movie 1.3  Real Time Bill Maher: You Don’t Wanna Know



Forecasting

How to Choose the Right Forecasting Technique

by John C. Chambers, Satinder K. Mullick and Donald D. Smith

In virtually every decision they make, executives today consider some kind of forecast. 
Sound predictions of demands and trends are no longer luxury items, but a necessity, if 
managers are to cope with seasonality, sudden changes in demand levels, price-cutting 
maneuvers of the competition, strikes, and large swings of the economy. Forecasting can 
help them deal with these troubles; but it can help them more, the more they know about 
the general principles of forecasting, what it can and cannot do for them currently, and 
which techniques are suited to their needs of the moment. Here the authors try to explain 
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the potential of forecasting to managers, 
focusing special attention on sales fore-
casting for products of Corning Glass 
Works as these have matured through the 
product life cycle. Also included is a run-
down of forecasting techniques.

To handle the increasing variety and com-
plexity of managerial forecasting problems, 
many forecasting techniques have been de-
veloped in recent years. Each has its spe-
cial use, and care must be taken to select 
the correct technique for a particular appli-
cation. The manager as well as the fore-
caster has a role to play in technique selec-
tion; and the better they understand the 
range of forecasting possibilities, the more 
likely it is that a company’s forecasting ef-
forts will bear fruit.

The selection of a method depends on 
many factors—the context of the forecast, 
the relevance and availability of historical 
data, the degree of accuracy desirable, the 
time period to be forecast, the cost/ bene-
fit (or value) of the forecast to the com-
pany, and the time available for making the 
analysis.

These factors must be weighed constantly, 
and on a variety of levels. In general, for ex-
ample, the forecaster should choose a 
technique that makes the best use of avail-

able data. If the forecaster can readily ap-
ply one technique of acceptable accuracy, 
he or she should not try to “gold plate” by 
using a more advanced technique that of-
fers potentially greater accuracy but that 
requires nonexistent information or informa-
tion that is costly to obtain. This kind of 
trade-off is relatively easy to make, but oth-
ers, as we shall see, require considerably 
more thought.

Furthermore, where a company wishes to 
forecast with reference to a particular prod-
uct, it must consider the stage of the prod-
uct’s life cycle for which it is making the 
forecast. The availability of data and the 
possibility of establishing relationships be-
tween the factors depend directly on the 
maturity of a product, and hence the life-
cycle stage is a prime determinant of the 
forecasting method to be used.

Our purpose here is to present an over-
view of this field by discussing the way a 
company ought to approach a forecasting 
problem, describing the methods avail-
able, and explaining how to match method 
to problem. We shall illustrate the use of 
the various techniques from our experi-
ence with them at Corning, and then close 
with our own forecast for the future of fore-
casting.
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Although we believe forecasting is still an 
art, we think that some of the principles 
which we have learned through experience 
may be helpful to others.

Manager, Forecaster & Choice of Meth-
ods

A manager generally assumes that when 
asking a forecaster to prepare a specific 
projection, the request itself provides suffi-
cient information for the forecaster to go to 
work and do the job. This is almost never 
true.

Successful forecasting begins with a col-
laboration between the manager and the 
forecaster, in which they work out answers 
to the following questions.

1. What is the purpose of the forecast—how 
is it to be used? This determines the accu-
racy and power required of the techniques, 
and hence governs selection. Deciding 
whether to enter a business may require 
only a rather gross estimate of the size of 
the market, whereas a forecast made for 
budgeting purposes should be quite accu-
rate. The appropriate techniques differ ac-
cordingly.

Again, if the forecast is to set a “standard” 
against which to evaluate performance, 
the forecasting method should not take 
into account special actions, such as pro-
motions and other marketing devices, 
since these are meant to change historical 
patterns and relationships and hence form 
part of the “performance” to be evaluated.

Forecasts that simply sketch what the fu-
ture will be like if a company makes no sig-
nificant changes in tactics and strategy are 
usually not good enough for planning pur-
poses. On the other hand, if management 
wants a forecast of the effect that a certain 
marketing strategy under debate will have 
on sales growth, then the technique must 
be sophisticated enough to take explicit ac-
count of the special actions and events the 
strategy entails.

Techniques vary in their costs, as well as in 
scope and accuracy. The manager must fix 
the level of inaccuracy he or she can toler-
ate—in other words, decide how his or her 
decision will vary, depending on the range 
of accuracy of the forecast. This allows the 
forecaster to trade off cost against the 
value of accuracy in choosing a technique.

For example, in production and inventory 
control, increased accuracy is likely to lead 
to lower safety stocks. Here the manager 
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and forecaster must weigh the cost of a 
more sophisticated and more expensive 
technique against potential savings in in-
ventory costs.

Exhibit I shows how cost and accuracy in-
crease with sophistication and charts this 
against the corresponding cost of forecast-
ing errors, given some general assump-
tions. The most sophisticated technique 
that can be economically justified is one 
that falls in the region where the sum of 
the two costs is minimal.

Once the manager has defined the pur-
pose of the forecast, the forecaster can ad-
vise the manager on how often it could use-
fully be produced. From a strategic point 
of view, they should discuss whether the 
decision to be made on the basis of the 
forecast can be changed later, if they find 
the forecast was inaccurate. If it can be 
changed, they should then discuss the use-
fulness of installing a system to track the 
accuracy of the forecast and the kind of 
tracking system that is appropriate.

2. What are the dynamics and components 
of the system for which the forecast will be 
made? This clarifies the relationships of in-
teracting variables. Generally, the manager 
and the forecaster must review a flow 
chart that shows the relative positions of 

the different elements of the distribution 
system, sales system, production system, 
or whatever is being studied.

Exhibit II displays these elements for the 
system through which CGW’s major com-
ponent for color TV sets—the bulb—flows 
to the consumer. Note the points where in-
ventories are required or maintained in this 
manufacturing and distribution sys-
tem—these are the pipeline elements, 
which exert important effects throughout 
the flow system and hence are of critical 
interest to the forecaster.

All the elements in dark gray directly affect 
forecasting procedure to some extent, and 
the color key suggests the nature of 
CGW’s data at each point, again a prime 
determinant of technique selection since 
different techniques require different kinds 
of inputs. Where data are unavailable or 
costly to obtain, the range of forecasting 
choices is limited.

The flow chart should also show which 
parts of the system are under the control 
of the company doing the forecasting. In 
Exhibit II, this is merely the volume of glass 
panels and funnels supplied by Corning to 
the tube manufacturers.

In the part of the system where the com-
pany has total control, management tends 
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to be tuned in to the various cause-and-
effect relationships, and hence can fre-
quently use forecasting techniques that 
take causal factors explicitly into account.

The flow chart has special value for the 
forecaster where causal prediction meth-
ods are called for because it enables him 
or her to conjecture about the possible 
variations in sales levels caused by invento-
ries and the like, and to determine which 
factors must be considered by the tech-
nique to provide the executive with a fore-
cast of acceptable accuracy.

Once these factors and their relationships 
have been clarified, the forecaster can 
build a causal model of the system which 
captures both the facts and the logic of 
the situation—which is, after all, the basis 
of sophisticated forecasting.

3, How important is the past in estimating 
the future? Significant changes in the sys-
tem—new products, new competitive 
strategies, and so forth—diminish the simi-
larity of past and future. Over the short 
term, recent changes are unlikely to cause 
overall patterns to alter, but over the long 
term their effects are likely to increase. The 
executive and the forecaster must discuss 
these fully.

Three General Types

Once the manager and the forecaster have 
formulated their problem, the forecaster 
will be in a position to choose a method.

There are three basic types—qualitative 
techniques, time series analysis and projec-
tion, and causal models. The first uses 
qualitative data (expert opinion, for exam-
ple) and information about special events 
of the kind already mentioned, and may or 
may not take the past into consideration.

The second, on the other hand, focuses en-
tirely on patterns and pattern changes, 
and thus relies entirely on historical data.

The third uses highly refined and specific 
information about relationships between 
system elements, and is powerful enough 
to take special events formally into ac-
count. As with time series analysis and pro-
jection techniques, the past is important to 
causal models.

These differences imply (quite correctly) 
that the same type of forecasting tech-
nique is not appropriate to forecast sales, 
say, at all stages of the life cycle of a pro-
duct—for example, a technique that relies 
on historical data would not be useful in 
forecasting the future of a totally new prod-
uct that has no history.
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The major part of the balance of this article 
will be concerned with the problem of suit-
ing the technique to the life-cycle stages. 
We hope to give the executive insight into 
the potential of forecasting by showing 
how this problem is to be approached. But 
before we discuss the life cycle, we need 
to sketch the general functions of the three 
basic types of techniques in a bit more de-
tail.

Qualitative techniques

Primarily, these are used when data are 
scarce—for example, when a product is 
first introduced into a market. They use hu-
man judgment and rating schemes to turn 
qualitative information into quantitative esti-
mates.

The objective here is to bring together in a 
logical, unbiased, and systematic way all 
information and judgments which relate to 
the factors being estimated. Such tech-
niques are frequently used in new-
technology areas, where development of a 
product idea may require several “inven-
tions,” so that R&D demands are difficult 
to estimate, and where market acceptance 
and penetration rates are highly uncertain.

The multi-page chart “Basic Forecasting 
Techniques” presents several examples of 
this type (see the first section), including 
market research and the now-familiar Del-
phi technique.1 In this chart we have tried 
to provide a body of basic information 
about the main kinds of forecasting tech-
niques. Some of the techniques listed are 
not in reality a single method or model, but 
a whole family. Thus our statements may 
not accurately describe all the variations of 
a technique and should rather be inter-
preted as descriptive of the basic concept 
of each.

A disclaimer about estimates in the chart is 
also in order. Estimates of costs are ap-
proximate, as are computation times, accu-
racy ratings, and ratings for turning-point 
identification. The costs of some proce-
dures depend on whether they are being 
used routinely or are set up for a single 
forecast; also, if weightings or seasonals 
have to be determined anew each time a 
forecast is made, costs increase signifi-
cantly. Still, the figures we present may 
serve as general guidelines.

The reader may find frequent reference to 
this gate-fold helpful for the remainder of 
the article.
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Time series analysis

These are statistical techniques used when 
several years’ data for a product or prod-
uct line are available and when relation-
ships and trends are both clear and rela-
tively stable.

One of the basic principles of statistical 
forecasting—indeed, of all forecasting 
when historical data are available—is that 
the forecaster should use the data on past 
performance to get a “speedometer read-
ing” of the current rate (of sales, say) and 
of how fast this rate is increasing or de-
creasing. The current rate and changes in 
the rate—“acceleration” and “decelera-
tion”—constitute the basis of forecasting. 
Once they are known, various mathemati-
cal techniques can develop projections 
from them.

The matter is not so simple as it sounds, 
however. It is usually difficult to make pro-
jections from raw data since the rates and 
trends are not immediately obvious; they 
are mixed up with seasonal variations, for 
example, and perhaps distorted by such 
factors as the effects of a large sales pro-
motion campaign. The raw data must be 
massaged before they are usable, and this 
is frequently done by time series analysis.

Now, a time series is a set of chronologi-
cally ordered points of raw data—for exam-
ple, a division’s sales of a given product, 
by month, for several years. Time series 
analysis helps to identify and explain:

• Any regularity or systematic variation 
in the series of data which is due to 
seasonality—the “seasonals.”

• Cyclical patterns that repeat any two 
or three years or more.

• Trends in the data.

• Growth rates of these trends.

(Unfortunately, most existing methods iden-
tify only the seasonals, the combined ef-
fect of trends and cycles, and the irregular, 
or chance, component. That is, they do 
not separate trends from cycles. We shall 
return to this point when we discuss time 
series analysis in the final stages of prod-
uct maturity.)

Once the analysis is complete, the work of 
projecting future sales (or whatever) can 
begin.

We should note that while we have sepa-
rated analysis from projection here for pur-
poses of explanation, most statistical fore-
casting techniques actually combine both 
functions in a single operation.
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A future like the past:

It is obvious from this description that all 
statistical techniques are based on the as-
sumption that existing patterns will con-
tinue into the future. This assumption is 
more likely to be correct over the short 
term than it is over the long term, and for 
this reason these techniques provide us 
with reasonably accurate forecasts for the 
immediate future but do quite poorly fur-
ther into the future (unless the data pat-
terns are extraordinarily stable).

For this same reason, these techniques or-
dinarily cannot predict when the rate of 
growth in a trend will change significant-
ly—for example, when a period of slow 
growth in sales will suddenly change to a 
period of rapid decay.

Such points are called turning points. They 
are naturally of the greatest consequence 
to the manager, and, as we shall see, the 
forecaster must use different tools from 
pure statistical techniques to predict when 
they will occur.

Causal models

When historical data are available and 
enough analysis has been performed to 
spell out explicitly the relationships be-
tween the factor to be forecast and other 

factors (such as related businesses, eco-
nomic forces, and socioeconomic factors), 
the forecaster often constructs a causal 
model.

A causal model is the most sophisticated 
kind of forecasting tool. It expresses 
mathematically the relevant causal relation-
ships, and may include pipeline considera-
tions (i.e., inventories) and market survey 
information. It may also directly incorpo-
rate the results of a time series analysis.

The causal model takes into account every-
thing known of the dynamics of the flow 
system and utilizes predictions of related 
events such as competitive actions, 
strikes, and promotions. If the data are 
available, the model generally includes fac-
tors for each location in the flow chart (as 
illustrated in Exhibit II) and connects these 
by equations to describe overall product 
flow.

If certain kinds of data are lacking, initially 
it may be necessary to make assumptions 
about some of the relationships and then 
track what is happening to determine if the 
assumptions are true. Typically, a causal 
model is continually revised as more knowl-
edge about the system becomes available.

Again, see the gatefold for a rundown on 
the most common types of causal tech-
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niques. As the chart shows, causal models 
are by far the best for predicting turning 
points and preparing long-range forecasts.

Methods, Products & the Life Cycle

At each stage of the life of a product, from 
conception to steady-state sales, the deci-
sions that management must make are 
characteristically quite different, and they 
require different kinds of information as a 
base. The forecasting techniques that pro-
vide these sets of information differ analo-
gously. Exhibit III summarizes the life 
stages of a product, the typical decisions 
made at each, and the main forecasting 
techniques suitable at each.

Equally, different products may require dif-
ferent kinds of forecasting. Two CGW prod-
ucts that have been handled quite differ-
ently are the major glass components for 
color TV tubes, of which Corning is a 
prime supplier, and Corning Ware cook-
ware, a proprietary consumer product line. 
We shall trace the forecasting methods 
used at each of the four different stages of 
maturity of these products to give some 
firsthand insight into the choice and appli-
cation of some of the major techniques 
available today.

Before we begin, let us note how the situa-
tions differ for the two kinds of products:

• For a consumer product like the cook-
ware, the manufacturer’s control of the 
distribution pipeline extends at least 
through the distributor level. Thus the 
manufacturer can effect or control con-
sumer sales quite directly, as well as di-
rectly control some of the pipeline ele-
ments. Many of the changes in shipment 
rates and in overall profitability are there-
fore due to actions taken by manufactur-
ers themselves. Tactical decisions on pro-
motions, specials, and pricing are usually 
at their discretion as well. The technique 
selected by the forecaster for projecting 
sales therefore should permit incorpora-
tion of such “special information.” One 
may have to start with simple techniques 
and work up to more sophisticated ones 
that embrace such possibilities, but the 
final goal is there.

• Where the manager’s company supplies 
a component to an OEM, as Corning 
does for tube manufacturers, the com-
pany does not have such direct influence 
or control over either the pipeline ele-
ments or final consumer sales. It may be 
impossible for the company to obtain 
good information about what is taking 
place at points further along the flow sys-
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tem (as in the upper segment of Exhibit 
II), and, in consequence, the forecaster 
will necessarily be using a different genre 
of forecasting from what is used for a 
consumer product.

Between these two examples, our discus-
sion will embrace nearly the whole range 
of forecasting techniques. As necessary, 
however, we shall touch on other products 
and other forecasting methods.

Product Development

In the early stages of product develop-
ment, the manager wants answers to ques-
tions such as these:

• What are the alternative growth opportu-
nities to pursuing product X?

• How have established products similar to 
X fared?

• Should we enter this business; and if so, 
in what segments?

• How should we allocate R&D efforts and 
funds?

• How successful will different product con-
cepts be?

• How will product X fit into the markets 
five or ten years from now?

Forecasts that help to answer these long-
range questions must necessarily have 
long horizons themselves.

A common objection to much long-range 
forecasting is that it is virtually impossible 
to predict with accuracy what will happen 
several years into the future. We agree that 
uncertainty increases when a forecast is 
made for a period more than two years 
out. However, at the very least, the fore-
cast and a measure of its accuracy enable 
the manager to know the risks in pursuing 
a selected strategy and in this knowledge 
to choose an appropriate strategy from 
those available.

Systematic market research is, of course, 
a mainstay in this area. For example, prior-
ity pattern analysis can describe consum-
ers’ preferences and the likelihood they 
will buy a product, and thus is of great 
value in forecasting (and updating) penetra-
tion levels and rates. But there are other 
tools as well, depending on the state of 
the market and the product concept.

For a defined market

While there can be no direct data about a 
product that is still a gleam in the eye, infor-
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mation about its likely performance can be 
gathered in a number of ways, provided 
the market in which it is to be sold is a 
known entity.

First, one can compare a proposed prod-
uct with competitors’ present and planned 
products, ranking it on quantitative scales 
for different factors. We call this product 
differences measurement.2 more

If this approach is to be successful, it is es-
sential that the (in-house) experts who pro-
vide the basic data come from different dis-
ciplines—marketing, R&D, manufacturing, 
legal, and so on—and that their opinions 
be unbiased.

Second, and more formalistically, one can 
construct disaggregate market models by 
separating off different segments of a com-
plex market for individual study and consid-
eration. Specifically, it is often useful to pro-
ject the S-shaped growth curves for the 
levels of income of different geographical 
regions.

When color TV bulbs were proposed as a 
product, CGW was able to identify the fac-
tors that would influence sales growth. 
Then, by disaggregating consumer de-
mand and making certain assumptions 
about these factors, it was possible to de-
velop an S-curve for rate of penetration of 

the household market that proved most 
useful to us.

Third, one can compare a projected prod-
uct with an “ancestor” that has similar char-
acteristics. In 1965, we disaggregated the 
market for color television by income lev-
els and geographical regions and com-
pared these submarkets with the historical 
pattern of black-and-white TV market 
growth. We justified this procedure by argu-
ing that color TV represented an advance 
over black-and-white analogous to (al-
though less intense than) the advance that 
black-and-white TV represented over ra-
dio. The analyses of black-and-white TV 
market growth also enabled us to estimate 
the variability to be expected—that is, the 
degree to which our projections would dif-
fer from actual as the result of economic 
and other factors.

The prices of black-and-white TV and 
other major household appliances in 1949, 
consumer disposable income in 1949, the 
prices of color TV and other appliances in 
1965, and consumer disposable income 
for 1965 were all profitably considered in 
developing our long-range forecast for 
color-TV penetration on a national basis. 
The success patterns of black-and-white 
TV, then, provided insight into the likeli-
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hood of success and sales potential of 
color TV.

Our predictions of consumer acceptance 
of Corning Ware cookware, on the other 
hand, were derived primarily from one ex-
pert source, a manager who thoroughly un-
derstood consumer preferences and the 
housewares market. These predictions 
have been well borne out. This reinforces 
our belief that sales forecasts for a new 
product that will compete in an existing 
market are bound to be incomplete and un-
certain unless one culls the best judg-
ments of fully experienced personnel.

For an undefined market

Frequently, however, the market for a new 
product is weakly defined or few data are 
available, the product concept is still fluid, 
and history seems irrelevant. This is the 
case for gas turbines, electric and steam 
automobiles, modular housing, pollution 
measurement devices, and time-shared 
computer terminals.

Many organizations have applied the Del-
phi method of soliciting and consolidating 
experts’ opinions under these circum-
stances. At CGW, in several instances, we 
have used it to estimate demand for such 
new products, with success.

Input-output analysis, combined with other 
techniques, can be extremely useful in pro-
jecting the future course of broad technolo-
gies and broad changes in the economy. 
The basic tools here are the input-output 
tables of U.S. industry for 1947, 1958, and 
1963, and various updatings of the 1963 
tables prepared by a number of groups 
who wished to extrapolate the 1963 fig-
ures or to make forecasts for later years.

Since a business or product line may repre-
sent only a small sector of an industry, it 
may be difficult to use the tables directly. 
However, a number of companies are dis-
aggregating industries to evaluate their 
sales potential and to forecast changes in 
product mixes—the phasing out of old 
lines and introduction of others. For exam-
ple, Quantum-Science Corporation (MAP-
TEK) has developed techniques that make 
input-output analyses more directly useful 
to people in the electronics business to-
day. (Other techniques, such as panel con-
sensus and visionary forecasting, seem 
less effective to us, and we cannot evalu-
ate them from our own experience.)

Testing & Introduction

Before a product can enter its (hopefully) 
rapid penetration stage, the market poten-
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tial must be tested out and the product 
must be introduced—and then more mar-
ket testing may be advisable. At this stage, 
management needs answers to these ques-
tions:

• What shall our marketing plan be—
which markets should we enter and 
with what production quantities?

• How much manufacturing capacity 
will the early production stages re-
quire?

• As demand grows, where should we 
build this capacity?

• How shall we allocate our R&D re-
sources over time?

Significant profits depend on finding the 
right answers, and it is therefore economi-
cally feasible to expend relatively large 
amounts of effort and money on obtaining 
good forecasts, short-, medium-, and 
long-range.

A sales forecast at this stage should pro-
vide three points of information: the date 
when rapid sales will begin, the rate of mar-
ket penetration during the rapid-sales 
stage, and the ultimate level of penetra-
tion, or sales rate, during the steady-state 
stage.

Using early data

The date when a product will enter the 
rapid-growth stage is hard to predict three 
or four years in advance (the usual hori-
zon). A company’s only recourse is to use 
statistical tracking methods to check on 
how successfully the product is being intro-
duced, along with routine market studies 
to determine when there has been a signifi-
cant increase in the sales rate.

Furthermore, the greatest care should be 
taken in analyzing the early sales data that 
start to accumulate once the product has 
been introduced into the market. For exam-
ple, it is important to distinguish between 
sales to innovators, who will try anything 
new, and sales to imitators, who will buy a 
product only after it has been accepted by 
innovators, for it is the latter group that pro-
vides demand stability. Many new prod-
ucts have initially appeared successful be-
cause of purchases by innovators, only to 
fail later in the stretch.

Tracking the two groups means market re-
search, possibly via opinion panels. A 
panel ought to contain both innovators 
and imitators, since innovators can teach 
one a lot about how to improve a product 
while imitators provide insight into the de-
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sires and expectations of the whole mar-
ket.

The color TV set, for example, was intro-
duced in 1954, but did not gain accep-
tance from the majority of consumers until 
late 1964. To be sure, the color TV set 
could not leave the introduction stage and 
enter the rapid-growth stage until the net-
works had substantially increased their 
color programming. However, special flag 
signals like “substantially increased net-
work color programming” are likely to 
come after the fact, from the planning view-
point; and in general, we find, scientifically 
designed consumer surveys conducted on 
a regular basis provide the earliest means 
of detecting turning points in the demand 
for a product.

Similar-product technique

Although statistical tracking is a useful tool 
during the early introduction stages, there 
are rarely sufficient data for statistical fore-
casting. Market research studies can natu-
rally be useful, as we have indicated. But, 
more commonly, the forecaster tries to 
identify a similar, older product whose 
penetration pattern should be similar to 
that of the new product, since overall mar-
kets can and do exhibit consistent pat-
terns.

Again, let’s consider color television and the 
forecasts we prepared in 1965.

For the year 1947–1968, Exhibit IV shows 
total consumer expenditures, appliance ex-
penditures, expenditures for radios and 
TVs, and relevant percentages. Column 4 
shows that total expenditures for appli-
ances are relatively stable over periods of 
several years; hence, new appliances must 
compete with existing ones, especially dur-
ing recessions (note the figures for 1948–
1949, 1953–1954, 1957–1958, and 1960–
1961).

Certain special fluctuations in these figures 
are of special significance here. When 
black-and-white TV was introduced as a 
new product in 1948–1951, the ratio of ex-
penditures on radio and TV sets to total ex-
penditures for consumer goods (see col-
umn 7) increased about 33% (from 1.23% 
to 1.63%), as against a modest increase of 
only 13% (from 1.63% to 1.88%) in the ra-
tio for the next decade. (A similar increase 
of 33% occurred in 1962–1966 as color TV 
made its major penetration.)

Probably the acceptance of black-and-
white TV as a major appliance in 1950 
caused the ratio of all major household ap-
pliances to total consumer goods (see col-
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umn 5) to rise to 4.98%; in other words, 
the innovation of TV caused the consumer 
to start spending more money on major ap-
pliances around 1950.

Our expectation in mid-1965 was that the 
introduction of color TV would induce a 
similar increase. Thus, although this prod-
uct comparison did not provide us with an 
accurate or detailed forecast, it did place 
an upper bound on the future total sales 
we could expect.

The next step was to look at the cumula-
tive penetration curve for black-and-white 
TVs in U.S. households, shown in Exhibit 
V. We assumed color-TV penetration would 
have a similar S-curve, but that it would 
take longer for color sets to penetrate the 
whole market (that is, reach steady-state 
sales). Whereas it took black-and-white TV 
10 years to reach steady state, qualitative 
expert-opinion studies indicated that it 
would take color twice that long—hence 
the more gradual slope of the color-TV 
curve.

At the same time, studies conducted in 
1964 and 1965 showed significantly differ-
ent penetration sales for color TV in vari-
ous income groups, rates that were helpful 
to us in projecting the color-TV curve and 
tracking the accuracy of our projection.

With these data and assumptions, we fore-
cast retail sales for the remainder of 1965 
through mid-1970 (see the dotted section 
of the lower curve in Exhibit V). The fore-
casts were accurate through 1966 but too 
high in the following three years, primarily 
because of declining general economic 
conditions and changing pricing policies

We should note that when we developed 
these forecasts and techniques, we recog-
nized that additional techniques would be 
necessary at later times to maintain the ac-
curacy that would be needed in subse-
quent periods. These forecasts provided 
acceptable accuracy for the time they 
were made, however, since the major goal 
then was only to estimate the penetration 
rate and the ultimate, steady-state level of 
sales. Making refined estimates of how the 
manufacturing-distribution pipelines will be-
have is an activity that properly belongs to 
the next life-cycle stage.

Other approaches:

When it is not possible to identify a similar 
product, as was the case with CGW’s self-
cleaning oven and flat-top cooking range 
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(Counterange), another approach must be 
used.

For the purposes of initial introduction into 
the markets, it may only be necessary to 
determine the minimum sales rate required 
for a product venture to meet corporate ob-
jectives. Analyses like input-output, histori-
cal trend, and technological forecasting 
can be used to estimate this minimum. 
Also, the feasibility of not entering the mar-
ket at all, or of continuing R&D right up to 
the rapid-growth stage, can best be deter-
mined by sensitivity analysis.

Predicting rapid growth

To estimate the date by which a product 
will enter the rapid-growth stage is another 
matter. As we have seen, this date is a 
function of many factors: the existence of 
a distribution system, customer accep-
tance of or familiarity with the product con-
cept, the need met by the product, signifi-
cant events (such as color network pro-
gramming), and so on.

As well as by reviewing the behavior of 
similar products, the date may be esti-
mated through Delphi exercises or through 
rating and ranking schemes, whereby the 
factors important to customer acceptance 
are estimated, each competitor product is 
rated on each factor, and an overall score 

is tallied for the competitor against a score 
for the new product.

As we have said, it is usually difficult to 
forecast precisely when the turning point 
will occur; and, in our experience, the best 
accuracy that can be expected is within 
three months to two years of the actual 
time.

It is occasionally true, of course, that one 
can be certain a new product will be enthu-
siastically accepted. Market tests and ini-
tial customer reaction made it clear there 
would be a large market for Corning Ware 
cookware. Since the distribution system 
was already in existence, the time required 
for the line to reach rapid growth de-
pended primarily on our ability to manufac-
ture it. 

Sometimes forecasting is merely a matter 
of calculating the company’s capaci-
ty—but not ordinarily.

Rapid Growth

When a product enters this stage, the 
most important decisions relate to facilities 
expansion. These decisions generally in-
volve the largest expenditures in the cycle 
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(excepting major R&D decisions), and com-
mensurate forecasting and tracking efforts 
are justified.

Forecasting and tracking must provide the 
executive with three kinds of data at this 
juncture:

• Firm verification of the rapid-growth rate 
forecast made previously.

• A hard date when sales will level to “nor-
mal,” steady-state growth.

• For component products, the deviation in 
the growth curve that may be caused by 
characteristic conditions along the pipeli-
ne—for example, inventory blockages.

Forecasting the growth rate

Medium- and long-range forecasting of the 
market growth rate and of the attainment 
of steady-state sales requires the same 
measures as does the product introduction 
stage—detailed marketing studies (espe-
cially intention-to-buy surveys) and prod-
uct comparisons.

When a product has entered rapid growth, 
on the other hand, there are generally suffi-
cient data available to construct statistical 
and possibly even causal growth models 
(although the latter will necessarily contain 
assumptions that must be verified later).

We estimated the growth rate and steady-
state rate of color TV by a crude 
econometric-marketing model from data 
available at the beginning of this stage. We 
conducted frequent marketing studies as 
well.

The growth rate for Corning Ware Cook-
ware, as we explained, was limited primar-
ily by our production capabilities; and 
hence the basic information to be pre-
dicted in that case was the date of leveling 
growth. Because substantial inventories 
buffered information on consumer sales all 
along the line, good field data were lack-
ing, which made this date difficult to esti-
mate. Eventually we found it necessary to 
establish a better (more direct) field infor-
mation system.

As well as merely buffering information, in 
the case of a component product, the pipe-
line exerts certain distorting effects on the 
manufacturer’s demand; these effects, al-
though highly important, are often illogi-
cally neglected in production or capacity 
planning.

Simulating the pipeline

While the ware-in-process demand in the 
pipeline has an S-curve like that of retail 
sales, it may lag or lead sales by several 
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months, distorting the shape of the de-
mand on the component supplier.

Exhibit VI shows the long-term trend of de-
mand on a component supplier other than 
Corning as a function of distributor sales 
and distributor inventories. As one can see 
from this curve, supplier sales may grow 
relatively sharply for several months and 
peak before retail sales have leveled off. 
The implications of these curves for facili-
ties planning and allocation are obvious.

Exhibit VI Patterns for Color-TV Distributor 
Sales, Distributor Inventories, and Compo-
nent Sales Note: Scales are different for 
component sales, distributor inventories, 
and distributor sales, with the patterns put 
on the same graph for illustrative pur-
poses.

Here we have used components for color 
TV sets for our illustration because we 
know from our own experience the impor-
tance of the long flow time for color TVs 
that results from the many sequential 
steps in manufacturing and distribution (re-
call Exhibit II). There are more spectacular 
examples; for instance, it is not uncom-
mon for the flow time from component sup-
plier to consumer to stretch out to two 
years in the case of truck engines.

To estimate total demand on CGW produc-
tion, we used a retail demand model and a 
pipeline simulation. The model incorpo-
rated penetration rates, mortality curves, 
and the like. We combined the data gener-
ated by the model with market-share data, 
data on glass losses, and other informa-
tion to make up the corpus of inputs for 
the pipeline simulation. The simulation out-
put allowed us to apply projected curves 
like the ones shown in Exhibit VI to our 
own component-manufacturing planning.

Simulation is an excellent tool for these cir-
cumstances because it is essentially sim-
pler than the alternative—namely, building 
a more formal, more “mathematical” 
model. That is, simulation bypasses the 
need for analytical solution techniques and 
for mathematical duplication of a complex 
environment and allows experimentation. 
Simulation also informs us how the pipe-
line elements will behave and interact over 
time—knowledge that is very useful in fore-
casting, especially in constructing formal 
causal models at a later date.

Tracking & warning

This knowledge is not absolutely “hard,” of 
course, and pipeline dynamics must be 
carefully tracked to determine if the vari-
ous estimates and assumptions made 
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were indeed correct. Statistical methods 
provide a good short-term basis for esti-
mating and checking the growth rate and 
signaling when turning points will occur.

In late 1965 it appeared to us that the 
ware-in-process demand was increasing, 
since there was a consistent positive differ-
ence between actual TV bulb sales and 
forecasted bulb sales. Conversations with 
product managers and other personnel in-
dicated there might have been a significant 
change in pipeline activity; it appeared that 
rapid increases in retail demand were 
boosting glass requirements for ware-in-
process, which could create a hump in the 
S-curve like the one illustrated in Exhibit 
VI. This humping provided additional profit 
for CGW in 1966 but had an adverse effect 
in 1967. We were able to predict this 
hump, but unfortunately we were unable to 
reduce or avoid it because the pipeline 
was not sufficiently under our control.

The inventories all along the pipeline also 
follow an S-curve (as shown in Exhibit VI), 
a fact that creates and compounds two 
characteristic conditions in the pipeline as 
a whole: initial overfilling and subsequent 
shifts between too much and too little in-
ventory at various points—a sequence of 
feast-and-famine conditions.

For example, the simpler distribution sys-
tem for Corning Ware had an S-curve like 
the ones we have examined. When the re-
tail sales slowed from rapid to normal 
growth, however, there were no early indi-
cations from shipment data that this cru-
cial turning point had been reached. Data 
on distributor inventories gave us some 
warning that the pipeline was over filling, 
but the turning point at the retail level was 
still not identified quickly enough, as we 
have mentioned before, because of lack of 
good data at the level. We now monitor 
field information regularly to identify signifi-
cant changes, and adjust our shipment 
forecasts accordingly.

Main concerns

One main activity during the rapid-growth 
stage, then, is to check earlier estimates 
and, if they appear incorrect, to compute 
as accurately as possible the error in the 
forecast and obtain a revised estimate.

In some instances, models developed ear-
lier will include only “macroterms”; in such 
cases, market research can provide infor-
mation needed to break these down into 
their components. For example, the color-
TV forecasting model initially considered 
only total set penetrations at different in-
come levels, without considering the way 
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in which the sets were being used. There-
fore, we conducted market surveys to de-
termine set use more precisely.

Equally, during the rapid-growth stage, sub-
models of pipeline segments should be ex-
panded to incorporate more detailed infor-
mation as it is received. In the case of 
color TV, we found we were able to esti-
mate the overall pipeline requirements for 
glass bulbs, the CGW market-share fac-
tors, and glass losses, and to postulate a 
probability distribution around the most 
likely estimates. Over time, it was easy to 
check these forecasts against actual vol-
ume of sales, and hence to check on the 
procedures by which we were generating 
them.

We also found we had to increase the num-
ber of factors in the simulation model—for 
instance, we had to expand the model to 
consider different sizes of bulbs—and this 
improved our overall accuracy and useful-
ness.

The preceding is only one approach that 
can be used in forecasting sales of new 
products that are in a rapid growth. Others 
have discussed different ones.

Steady State

The decisions the manager at this stage 
are quite different from those made earlier. 
Most of the facilities planning has been 
squared away, and trends and growth 
rates have become reasonably stable. It is 
possible that swings in demand and profit 
will occur because of changing economic 
conditions, new and competitive products, 
pipeline dynamics, and so on, and the man-
ager will have to maintain the tracking ac-
tivities and even introduce new ones. How-
ever, by and large, the manager will con-
centrate forecasting attention on these ar-
eas:

• Long- and short-term production 
planning.

• Setting standards to check the effec-
tiveness of marketing strategies.

• Projections designed to aid profit 
planning.

The manager will also need a good track-
ing and warning system to identify signifi-
cantly declining demand for the product 
(but hopefully that is a long way off).

To be sure, the manager will want margin 
and profit projection and long-range fore-
casts to assist planning at the corporate 
level. However, short- and medium-term 
sales forecasts are basic to these more 
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elaborate undertakings, and we shall con-
centrate on sales forecasts.

Adequate tools at hand

In planning production and establishing 
marketing strategy for the short and me-
dium term, the manager’s first considera-
tions are usually an accurate estimate of 
the present sales level and an accurate es-
timate of the rate at which this level is 
changing.

The forecaster thus is called on for two re-
lated contributions at this stage:

• To provide estimates of trends and sea-
sonals, which obviously affect the sales 
level. Seasonals are particularly impor-
tant for both overall production planning 
and inventory control. To do this, the fore-
caster needs to apply time series analy-
sis and projection techniques—that is, 
statistical techniques.

• To relate the future sales level to factors 
that are more easily predictable, or have 
a “lead” relationship with sales, or both. 
To do this the forecaster needs to build 
causal models.

The type of product under scrutiny is very 
important in selecting the techniques to be 
used.

For Corning Ware, where the levels of the 
distribution system are organized in a rela-
tively straightforward way, we use statisti-
cal methods to forecast shipments and 
field information to forecast changes in 
shipment rates. We are now in the process 
of incorporating special information—mar-
keting strategies, economic forecasts, and 
so on—directly into the shipment fore-
casts. This is leading us in the direction of 
a causal forecasting model.

On the other hand, a component supplier 
may be able to forecast total sales with suf-
ficient accuracy for broad-load production 
planning, but the pipeline environment 
may be so complex that the best recourse 
for short-term projections is to rely primar-
ily on salespersons’ estimates. We find this 
true, for example, in estimating the de-
mand for TV glass by size and customer. In 
such cases, the best role for statistical 
methods is providing guides and checks 
for salespersons’ forecasts.

In general, however, at this point in the life 
cycle, sufficient time series data are avail-
able and enough causal relationships are 
known from direct experience and market 
studies so that the forecaster can indeed 
apply these two powerful sets of tools. His-
torical data for at least the last several 
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years should be available. The forecaster 
will use all of it, one way or another.

We might mention a common criticism at 
this point. People frequently object to us-
ing more than a few of the most recent 
data points (such as sales figures in the im-
mediate past) for building projections, 
since, they say, the current situation is al-
ways so dynamic and conditions are 
changing so radically and quickly that his-
torical data from further back in time have 
little or no value.

We think this point of view had little valid-
ity. A graph of several years’ sales data, 
such as the one shown in Part A of Exhibit 
VII, gives an impression of a sales trend 
one could not possibly get if one were to 
look only at two or three of the latest data 
points.

In practice, we find, overall patterns tend 
to continue for a minimum of one or two 
quarters into the future, even when special 
conditions cause sales to fluctuate for one 
or two (monthly) periods in the immediate 
future.

For short-term forecasting for one to three 
months ahead, the effects of such factors 
as general economic conditions are mini-
mal, and do not cause radical shifts in de-
mand patterns. And because trends tend 

to change gradually rather than suddenly, 
statistical and other quantitative methods 
are excellent for short-term forecasting. Us-
ing one or only a few of the most recent 
data points will result in giving insufficient 
consideration of the nature of trends, cy-
cles, and seasonal fluctuations in sales.

Granting the applicability of the tech-
niques, we must go on to explain how the 
forecaster identifies precisely what is hap-
pening when sales fluctuate from one pe-
riod to the next and how such fluctuations 
can be forecast.

Sorting trends & seasonals

A trend and a seasonal are obviously two 
quite different things, and they must be 
handled separately in forecasting.

Consider what would happen, for example, 
if a forecaster were merely to take an aver-
age of the most recent data points along a 
curve, combine this with other, similar aver-
age points stretching backward into the im-
mediate past, and use these as the basis 
for a projection. The forecaster might eas-
ily overreact to random changes, mistaking 
them for evidence of a prevailing trend, 
mistake a change in the growth rate for a 
seasonal, and so on.

70



To avoid precisely this sort of error, the 
moving average technique, which is similar 
to the hypothetical one just described, 
uses data points in such a way that the ef-
fects of seasonals (and irregularities) are 
eliminated.

Furthermore, the executive needs accurate 
estimates of trends and accurate esti-
mates of seasonality to plan broad-load 
production, to determine marketing efforts 
and allocations, and to maintain proper in-
ventories—that is, inventories that are ade-
quate to customer demand but are not ex-
cessively costly.

Before going any further, it might be well to 
illustrate what such sorting-out looks like. 
Parts A, B, and C of Exhibit VII show the 
initial decomposition of raw data for fac-
tory sales of color TV sets between 1965 
and mid-1970. Part A presents the raw 
data curve. Part B shows the seasonal fac-
tors that are implicit in the raw data—quite 
a consistent pattern, although there is 
some variation from year to year. (In the 
next section we shall explain where this 
graph of the seasonals comes from.)

Part C shows the result of discounting the 
raw data curve by the seasonals of Part B; 
this is the so-called deseasonalized data 
curve. Next, in Part D, we have drawn the 

smoothest or “best” curve possible 
through the deseasonalized curve, thereby 
obtaining the trend cycle. (We might fur-
ther note that the differences between this 
trend-cycle line and the deseasonalized 
data curve represent the irregular or non-
systematic component that the forecaster 
must always tolerate and attempt to ex-
plain by other methods.)

In sum, then, the objective of the forecast-
ing technique used here is to do the best 
possible job of sorting out trends and sea-
sonalities. Unfortunately, most forecasting 
methods project by a smoothing process 
analogous to that of the moving average 
technique, or like that of the hypothetical 
technique we described at the beginning 
of this section, and separating trends and 
seasonals more precisely will require extra 
effort and cost.

Still, sorting-out approaches have proved 
themselves in practice. We can best ex-
plain the reasons for their success by 
roughly outlining the way we construct a 
sales forecast on the basis of trends, sea-
sonals, and data derived from them. This 
is the method: more

• Graph the rate at which the trend is 
changing. For the illustration given in Ex-
hibit VII, this graph is shown in Part E. 
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This graph describes the successive ups 
and downs of the trend cycle shown in 
Part D.

• Project this growth rate forward over the 
interval to be forecasted. Assuming we 
were forecasting back in mid-1970, we 
should be projecting into the summer 
months and possible into the early fall.

• Add this growth rate (whether positive or 
negative) to the present sales rate. This 
might be called the unseasonalized sales 
rate.

• Project the seasonals of Part B for the pe-
riod in question, and multiply the unsea-
sonalized forecasted rate by these sea-
sonals. The product will be the fore-
casted sales rate, which is what we de-
sired.

In special cases where there are no season-
als to be considered, of course, this proc-
ess is much simplified, and fewer data and 
simpler techniques may be adequate.

We have found that an analysis of the pat-
terns of change in the growth rate gives us 
more accuracy in predicting turning points 
(and therefore changes from positive to 
negative growth, and vice versa) than 
when we use only the trend cycle.

The main advantage of considering growth 
change, in fact, is that it is frequently possi-
ble to predict earlier when a no-growth 
situation will occur. The graph of change in 
growth thus provides an excellent visual 
base for forecasting and for identifying the 
turning point as well.

X-11 technique

The reader will be curious to know how 
one breaks the seasonals out of raw sales 
data and exactly how one derives the 
change-in-growth curve from the trend 
line.

One of the best techniques we know for 
analyzing historical data in depth to deter-
mine seasonals, present sales rate, and 
growth is the X-11 Census Bureau Tech-
nique, which simultaneously removes sea-
sonals from raw information and fits a 
trend-cycle line to the data. It is very com-
prehensive: at a cost of about $10, it pro-
vides detailed information on seasonals, 
trends, the accuracy of the seasonals and 
the trend cycle fit, and a number of other 
measures. The output includes plots of the 
trend cycle and the growth rate, which can 
concurrently be received on graphic dis-
plays on a time-shared terminal.

Although the X-11 was not originally devel-
oped as a forecasting method, it does es-
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tablish a base from which good forecasts 
can be made. One should note, however, 
that there is some instability in the trend 
line for the most recent data points, since 
the X-11, like virtually all statistical tech-
niques, uses some form of moving aver-
age. It has therefore proved of value to 
study the changes in growth pattern as 
each new growth point is obtained.

In particular, when recent data seem to re-
flect sharp growth or decline in sales or 
any other market anomaly, the forecaster 
should determine whether any special 
events occurred during the period under 
considerat ion—promot ion, st r ikes, 
changes in the economy, and so on. The 
X-11 provides the basic instrumentation 
needed to evaluate the effects of such 
events.

Generally, even when growth patterns can 
be associated with specific events, the X-
11 technique and other statistical methods 
do not give good results when forecasting 
beyond six months, because of the uncer-
tainty or unpredictable nature of the 
events. For short-term forecasts of one to 
three months, the X-11 technique has 
proved reasonably accurate.

We have used it to provide sales estimates 
for each division for three periods into the 

future, as well as to determine changes in 
sales rates. We have compared our X-11 
forecasts with forecasts developed by 
each of several divisions, where the divi-
sions have used a variety of methods, 
some of which take into account salesper-
sons’ estimates and other special knowl-
edge. The forecasts using the X-11 tech-
nique were based on statistical methods 
alone, and did not consider any special in-
formation.

The division forecasts had slightly less er-
ror than those provided by the X-11 
method; however, the division forecasts 
have been found to be slightly biased on 
the optimistic side, whereas those pro-
vided by the X-11 method are unbiased. 
This suggested to us that a better job of 
forecasting could be done by combining 
special knowledge, the techniques of the 
division, and the X-11 method. This is actu-
ally being done now by some of the divi-
sions, and their forecasting accuracy has 
improved in consequence.

The X-11 method has also been used to 
make sales projections for the immediate 
future to serve as a standard for evaluating 
various marketing strategies. This has 
been found to be especially effective for es-
timating the effects of price changes and 
promotions.
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As we have indicated earlier, trend analysis 
is frequently used to project annual data 
for several years to determine what sales 
will be if the current trend continues. Re-
gression analysis and statistical forecasts 
are sometimes used in this way—that is, to 
estimate what will happen if no significant 
changes are made. Then, if the result is 
not acceptable with respect to corporate 
objectives, the company can change its 
strategy.

Econometric models

Over a long period of time, changes in gen-
eral economic conditions will account for a 
significant part of the change in a prod-
uct’s growth rate. Because economic fore-
casts are becoming more accurate and 
also because there are certain general 
“leading” economic forces that change be-
fore there are subsequent changes in spe-
cific industries, it is possible to improve 
the forecasts of businesses by including 
economic factors in the forecasting model.

However, the development of such a 
model, usually called an econometric 
model, requires sufficient data so that the 
correct relationships can be established.

During the rapid-growth state of color TV, 
we recognized that economic conditions 
would probably effect the sales rate signifi-

cantly. However, the macroanalyses of 
black-and-white TV data we made in 1965 
for the recessions in the late 1940s and 
early 1950s did not show any substantial 
economic effects at all; hence we did not 
have sufficient data to establish good 
econometric relationships for a color TV 
model. (A later investigation did establish 
definite losses in color TV sales in 1967 
due to economic conditions.)

In 1969 Corning decided that a better 
method than the X-11 was definitely 
needed to predict turning points in retail 
sales for color TV six months to two years 
into the future. Statistical methods and 
salespersons’ estimates cannot spot these 
turning points far enough in advance to as-
sist decision making; for example, a pro-
duction manager should have three to six 
months’ warning of such changes in order 
to maintain a stable work force.

Adequate data seemed to be available to 
build an econometric model, and analyses 
were therefore begun to develop such a 
model for both black-and-white and color 
TV sales. Our knowledge of seasonals, 
trends, and growth for these products 
formed a natural base for constructing the 
equations of the models.
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The economic inputs for the model are pri-
marily obtained from information gener-
ated by the Wharton Econometric Model, 
but other sources are also utilized.

Using data extending through 1968, the 
model did reasonably well in predicting the 
downturn in the fourth quarter of 1969 
and, when 1969 data were also incorpo-
rated into the model, accurately estimated 
the magnitude of the drop in the first two 
quarters of 1970. Because of lead-lag rela-
tionships and the ready availability of eco-
nomic forecasts for the factors in the 
model, the effects of the economy on 
sales can be estimated for as far as two 
years into the future.

In the steady-state phase, production and 
inventory control, group-item forecasts, 
and long-term demand estimates are par-
ticularly important. The interested reader 
will find a discussion of these topics on the 
reverse of the gatefold.

Finally, through the steady-state phase, it 
is useful to set up quarterly reviews where 
statistical tracking and warning charts and 
new information are brought forward. At 
these meetings, the decision to revise or 
update a model or forecast is weighed 
against various costs and the amount of 
forecasting error. In a highly volatile area, 

the review should occur as frequently as 
every month or period.

Forecasting in the Future

In concluding an article on forecasting, it is 
appropriate that we make a prediction 
about the techniques that will be used in 
the short- and long-term future.

As we have already said, it is not too diffi-
cult to forecast the immediate future, since 
long-term trends do not change overnight. 
Many of the techniques described are only 
in the early stages of application, but still 
we expect most of the techniques that will 
be used in the next five years to be the 
ones discussed here, perhaps in extended 
form.

The costs of using these techniques will be 
reduced significantly; this will enhance 
their implementation. We expect that com-
puter timesharing companies will offer ac-
cess, at nominal cost, to input-output data 
banks, broken down into more business 
segments than are available today. The 
continuing declining trend in computer 
cost per computation, along with computa-
tional simplifications, will make techniques 
such as the Box-Jenkins method economi-
cally feasible, even for some inventory-
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control applications. Computer software 
packages for the statistical techniques and 
some general models will also become 
available at a nominal cost.

At the present time, most short-term fore-
casting uses only statistical methods, with 
little qualitative information. Where qualita-
tive information is used, it is only used in 
an external way and is not directly incorpo-
rated into the computational routine. We 
predict a change to total forecasting sys-
tems, where several techniques are tied to-
gether, along with a systematic handling of 
qualitative information.

Econometric models will be utilized more 
extensively in the next five years, with 
most large companies developing and re-
fining econometric models of their major 
businesses. Marketing simulation models 
for new products will also be developed 
for the larger-volume products, with track-
ing systems for updating the models and 
their parameters. Heuristic programming 
will provide a means of refining forecasting 
models.

While some companies have already devel-
oped their own input-output models in tan-
dem with the government input-output 
data and statistical projections, it will be 
another five to ten years before input-

output models are effectively used by 
most major corporations.

Within five years, however, we shall see ex-
tensive use of person-machine systems, 
where statistical, causal, and econometric 
models are programmed on computers, 
and people interacting frequently. As we 
gain confidence in such systems, so that 
there is less exception reporting, human in-
tervention will decrease. Basically, comput-
erized models will do the sophisticated 
computations, and people will serve more 
as generators of ideas and developers of 
systems. For example, we will study mar-
ket dynamics and establish more complex 
relationships between the factor being fore-
cast and those of the forecasting system.

Further out, consumer simulation models 
will become commonplace. The models 
will predict the behavior of consumers and 
forecast their reactions to various market-
ing strategies such as pricing, promotions, 
new product introductions, and competi-
tive actions. Probabilistic models will be 
used frequently in the forecasting process.

Finally, most computerized forecasting will 
relate to the analytical techniques de-
scribed in this article. Computer applica-
tions will be mostly in established and sta-
ble product businesses. Although the fore-
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casting techniques have thus far been used primarily for sales 
forecasting, they will be applied increasingly to forecasting 
margins, capital expenditures, and other important factors. 
This will free the forecaster to spend most of the time forecast-
ing sales and profits of new products. Doubtless, new analyti-
cal techniques will be developed for new-product forecasting, 
but there will be a continuing problem, for at least 10 to 20 
years and probably much longer, in accurately forecasting vari-
ous new-product factors, such as sales, profitability, and 
length of life cycle.

Final Word

With an understanding of the basic features and limitations of 
the techniques, the decision maker can help the forecaster for-
mulate the forecasting problem properly and can therefore 
have more confidence in the forecasts provided and use them 
more effectively. The forecaster, in turn, must blend the tech-
niques with the knowledge and experience of the managers.

The need today, we believe, is not for better forecasting meth-
ods, but for better application of the techniques at hand.

Mauris pretium aliquet, 

lectus eget tincidunt. 

Porttitor mollis et 

imperdiet libero 

senectus pulvinar. 

Etiam molestie mauris.
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Some Additional Techniques for Finer Tuning

Not directly related to product life-cycle forecasting, but still important to its success, are 
certain applications which we briefly mention here for those who are particularly inter-
ested.

Inventory Control

While the X-11 method and econometric or causal models are good for forecasting aggre-
gated sales for a number of items, it is not economically feasible to use these techniques 
for controlling inventories of individual items.

Some of the requirements that a forecasting technique for production and inventory con-
trol purposes must meet are these:

• It should not require maintenance of large histories of each item in the data bank, if 
this can be avoided.

• Computations should take as little computer time as possible.

• The technique should identify seasonal variations and take these into account when 
forecasting; also, preferably, it will compute the statistical significance of the season-
als, deleting them if they are not significant.

• It should be able to fit a curve to the most recent data adequately and adapt to 
changes in trends and seasonals quickly.

• It should be applicable to data with a variety of characteristics.

• It also should be versatile enough so that when several hundred items or more are 
considered, it will do the best overall job, even though it may not do as good a job as 
other techniques for a particular item.

One of the first techniques developed to meet these criteria is called exponential smooth-
ing, where the most recent data points are given greater weight than previous data points, 
and where very little data storage is required. This technique is a considerable improve-
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ment over the moving average technique, which does not adapt quickly to changes in 
trends and which requires significantly more data storage.

Adaptive forecasting also meets these criteria. An extension of exponential smoothing, it 
computes seasonals and thereby provides a more accurate forecast than can be obtained 
by exponential smoothing if there is a significant seasonal.

There are a number of variations in the exponential smoothing and adaptive forecasting 
methods; however, all have the common characteristic (at least in a descriptive sense) that 
the new forecast equals the old forecast plus some fraction of the latest forecast error.

Virtually all the statistical techniques described in our discussion of the steady-state phase 
except the X-11 should be categorized as special cases of the recently developed Box-
Jenkins technique. This technique requires considerably more computer time for each 
item and, at the present time, human attention as well. Until computational shortcuts can 
be developed, it will have limited use in the production and inventory control area.

However, the Box-Jenkins has one very important feature not existing in the other statisti-
cal techniques: the ability to incorporate special information (for example, price changes 
and economic data) into the forecast.

The reason the Box-Jenkins and the X-11 are more costly than other statistical techniques 
is that the user must select a particular version of the technique, or must estimate optimal 
values for the various parameters in the models, or must do both. For example, the type 
and length of moving average used is determined by the variability and other characteris-
tics of the data at hand.

We expect that better computer methods will be developed in the near future to signifi-
cantly reduce these costs.
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Group-Item Forecasts

In some instances where statistical methods do not provide acceptable accuracy for indi-
vidual items, one can obtain the desired accuracy by grouping items together, where this 
reduces the relative amount of randomness in the data. Forecasters commonly use this ap-
proach to get acceptable accuracy in situations where it is virtually impossible to obtain ac-
curate forecasts for individual items.

Long-Term Demands

Also, it is sometimes possible to accurately forecast long-term demands, even though the 
short-term swings may be so chaotic that they cannot be accurately forecasted. We found 
this to be the case in forecasting individual items in the line of color TV bulbs, where de-
mands on CGW fluctuate widely with customer schedules. In this case, there is consider-
able difficulty in achieving desired profit levels if short-term scheduling does not take long-
term objectives into consideration.

Hence, two types of forecasts are needed:

• One that does a reasonably good job of forecasting demand for the next three to six 
periods for individual items.

• One that forecasts total bulb demand more accurately for three to thirteen periods 
into the future.

For this reason, and because the low-cost forecasting techniques such as exponential 
smoothing and adaptive forecasting do not permit the incorporation of special information, 
it is advantageous to also use a more sophisticated technique such as the X-11 for groups 
of items. This technique is applied to analyze and forecast rates for total businesses, and 
also to identify any peculiarities and sudden changes in trends or patterns. This informa-
tion is then incorporated into the item forecasts, with adjustments to the smoothing mecha-
nisms, seasonals, and the like as necessary. Frequently one must develop a manual-
override feature, which allows adjustments based on human judgment, in circumstances 
as fluid as these.
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Humanity from Space is an epic journey of discovery. Using the 
very latest mind-boggling data and astonishing CGI, the film 
traces the story of humankind’s ascent from hunter-gatherer to 
dominant global species.

Movie 1.4  Humanity From Space - Population



Aligning Incentives

Aligning Incentives in Supply Chains

by V.G. Narayanan and Ananth Raman

Wall Street still remembers the day it heard that Cisco’s much-vaunted supply chain had 
snapped. On a mad Monday, April 16, 2001, the world’s largest network-equipment maker 
shocked investors when it warned them that it would soon scrap around $2.5 billion of sur-
plus raw materials—one of the largest inventory write-offs in U.S. business history. The 
company reported in May a net loss of $2.69 billion for the quarter, and its share price tum-
bled by approximately 6% on the day it made that announcement. Cisco was perhaps 
blindsided by the speed with which the United States had advanced into recession, but 
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how could this paragon of supply chain 
management have misread demand by 
$2.5 billion, almost half as much as its 
sales in the quarter? Experts blamed the 
company’s new forecasting software, and 
analysts accused senior executives of bury-
ing their heads in sockets, but those ex-
perts and analysts were mostly wrong.

In truth, Cisco ended up with a mountain 
of subassembly boards and semiconduc-
tors it didn’t need because of the way its 
supply chain partners had behaved in the 
previous 18 months. Cisco doesn’t have 
production facilities, so it passes orders to 
contract manufacturers. The contractors 
had stockpiled semifinished products be-
cause demand for Cisco’s products usu-
ally exceeded supply. They had an incen-
tive to build buffer stocks: Cisco rewarded 
them when they delivered supplies quickly. 
Many contractors also boosted their profit 
margins by buying large volumes from com-
ponent suppliers at lower prices than 
Cisco had negotiated. Since the contrac-
tors and component makers had every-
thing to gain and nothing to lose by build-
ing excess inventory, they worked over-
time to do so without worrying about 
Cisco’s real needs.

When demand slowed in the first half of fis-
cal 2000, Cisco found that it couldn’t cut 

off supplies quickly. Moreover, it wasn’t 
clear what Cisco had asked its suppliers to 
produce and what the contractors had 
manufactured in anticipation of Cisco’s or-
ders. Many contractors believed that Cisco 
had implicitly assured them it would buy 
everything they could produce. Since 
Cisco hadn’t stipulated the responsibilities 
and accountability of its contractors and 
component suppliers, much of the excess 
inventory ended up in its warehouses. 
However, the supply chain imploded be-
cause Cisco’s partners acted in ways that 
weren’t in the best interests of the com-
pany or the supply chain.

It’s tempting to ask, in retrospect, “What 
was everyone thinking?” But Cisco’s sup-
ply chain is the rule rather than an excep-
tion. Most companies don’t worry about 
the behavior of their partners while build-
ing supply chains to deliver goods and 
services to consumers. Engineers—not 
psychologists—build supply networks. 
Every firm behaves in ways that maximize 
its own interests, but companies assume, 
wrongly, that when they do so, they also 
maximize the supply chain’s interests. In 
this mistaken view, the quest for individual 
benefit leads to collective good, as Adam 
Smith argued about markets more than 
two centuries ago. Supply chains are ex-
pected to work efficiently without interfer-
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ence, as if guided by Smith’s invisible 
hand. But our research over the last ten 
years shows that executives have as-
sumed too much. We found, in more than 
50 supply chains we studied, that compa-
nies often didn’t act in ways that maxi-
mized the network’s profits; consequently, 
the supply chains performed poorly.

That finding isn’t shocking when you con-
sider that supply chains extend across sev-
eral functions and many companies, each 
of which has its own priorities and goals. 
Yet all those functions and firms must pull 
in the same direction to ensure that supply 
chains deliver goods and services quickly 
and cost-effectively. Executives tackle in-
traorganizational problems but overlook 
cross-company problems because the lat-
ter are difficult to detect. They also find it 
tedious and time-consuming to define 
roles, responsibilities, and accountability 
for a string of businesses they don’t man-
age directly. Besides, coordinating actions 
across firms is tough because organiza-
tions have different cultures and compa-
nies can’t count on shared beliefs or loy-
alty to motivate their partners. To induce 
supply chain partners to behave in ways 
that are best for everybody, companies 
have to create or modify monetary incen-
tives.

A supply chain works well if its companies’ 
incentives are aligned—that is, if the risks, 
costs, and rewards of doing business are 
distributed fairly across the network. For 
reasons that we shall later discuss, if incen-
tives aren’t in line, the companies’ actions 
won’t optimize the chain’s performance. In-
deed, misaligned incentives are often the 
cause of excess inventory, stock-outs, in-
correct forecasts, inadequate sales efforts, 
and even poor customer service.

When incentives aren’t aligned in supply 
chains, it’s not just operational efficiency 
that’s at stake. In recent years, many com-
panies have assumed that supply costs 
are more or less fixed and have fought 
with suppliers for a bigger share of the pie. 
For instance, U.S. automobile manufactur-
ers have antagonized their vendors by de-
manding automatic price reductions every 
year. Our research, however, shows that a 
company can increase the size of the pie 
itself by aligning partners’ incentives. 
Thus, the fates of all supply chain mem-
bers are interlinked: If the companies work 
together to efficiently deliver goods and 
services to consumers, they will all win. If 
they don’t, they will all lose to another sup-
ply chain. The challenge is to get all the 
firms in your supply network to play the 
game so that everybody wins. The only 
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way you can do that is by aligning incen-
tives.

Why Incentives Get out of Line

Companies often complain to us that their 
supply chain partners don’t seem to want 
to do what is in everyone’s best interests, 
even when it’s obvious what’s best for the 
supply chain. This obstructive attitude, we 
believe, is a telltale sign that incentives 
have gotten out of line and companies are 
chasing different goals.

There are three reasons why incentive-
related issues arise in supply chains. First, 
when companies cannot observe other 
firms’ actions, they find it hard to persuade 
those firms to do their best for the supply 
network. A simple illustration: Whirlpool re-
lies on retailers like Sears to sell its wash-
ing machines because retailers’ salespeo-
ple greatly influence consumer decisions. 
If Whirlpool doesn’t offer lucrative margins 
on its products, Sears will plug products 
that do or will encourage shoppers to buy 
its private-label brand, Kenmore. However, 
Whirlpool can’t observe or track the effort 
that Sears expends in pushing its prod-
ucts. Since Sears’s actions are hidden 
from Whirlpool, the manufacturer finds it 
tough to create incentives that induce the 

retailer to do what’s best for both compa-
nies. Such “hidden actions,” as we call 
them, exist all along the supply chain.

Second, it’s difficult to align interests when 
one company has information or knowl-
edge that others in the supply chain don’t. 
For example, most U.S. automotive ven-
dors fear that if they share their cost data, 
the Big Three auto manufacturers will use 
that information to squeeze the vendors’ 
margins. For that reason, suppliers are re-
luctant to participate in improvement initia-
tives that would let manufacturers or other 
companies collect such data. Since the 
suppliers insist on hiding information, the 
Big Three’s supply chains don’t function as 
efficiently as they could.

Third, incentive schemes are often badly 
designed. Our favorite example of this 
problem is a Canadian bread manufacturer 
that felt it needed to increase its stocks in 
stores. The manufacturer allotted delivery-
men a certain amount of its shelf space in 
stores and offered them commissions 
based on sales off those shelves. The deliv-
erymen gladly kept the store shelves 
filled—even on days when rival bread mak-
ers were offering consumers deep dis-
counts on their products. The Canadian 
baker had to throw away heaps of stale 
loaves, and its costs soared as a result. 
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The deliverymen earned handsome com-
missions, but the company’s profits fell be-
cause of an ill-conceived incentive 
scheme.

Straightening Things Out

Our research suggests that companies 
must align incentives in three stages. At 
the outset, executives need to acknowl-
edge that there’s misalignment. Then they 
must trace the problem to hidden actions, 
hidden information, or badly designed in-
centives. Finally, by using one of three ap-
proaches that we describe in detail later in 
the article, companies can align or redes-
ign incentives to obtain the behavior they 
desire from their partners.

Accept the premise.

When we conduct straw polls with execu-
tives, almost all of them admit they hadn’t 
thought that incentive alignment was a 
problem in their supply chains. We’re not 
surprised. Most companies find it difficult 
at first to come to grips with the relation-
ship between incentives and supply chain 
problems. Executives don’t understand the 
operational details of other firms well 
enough to realize that incentives could be 
getting out of whack. In addition, compa-

nies tend to avoid the subject of monetary 
incentives because, if they raise it, their 
partners may suspect them of merely try-
ing to negotiate lower prices for the prod-
ucts or services they buy.

Once companies get past these mental 
barriers, it’s relatively easy for them to de-
tect incentive misalignment. They should 
expect problems to surface whenever they 
launch change initiatives, because these 
modify the incentives of key stakehold-
ers—and most stakeholders protest loudly 
when incentives get out of line. For in-
stance, in the late 1990s, businesses rang-
ing from Campbell Soup to Liz Claiborne 
fought the bullwhip effect—amplified fluc-
tuations in demand—by managing inven-
tory themselves. Rather than relying on dis-
tributors and retailers for orders, the com-
panies set up central logistics departments 
to make purchasing decisions. Although 
these initiatives could have helped the 
companies’ supply chains, they failed be-
cause of open resistance from distributors 
and retailers, who were convinced that the 
manufacturers had marginalized their 
roles.

Pinpoint the cause.

Executives must get to the root of incen-
tive problems, so they can choose the best 
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approach to bring incentives back into line. 
In our consulting work with companies, we 
often use role play for this purpose. We 
ask senior managers to identify decisions 
that would have been made differently if 
they or their suppliers had focused on the 
supply chain’s interests instead of their 
own interests. We then ask why decision 
makers acted as they did. In some cases, 
the answers suggest improper training or 
inadequate decision-support tools for man-
agers; most of the time, however, they 
point to mismatched goals. And we try to 
figure out whether the decisions were moti-
vated by hidden actions, hidden informa-
tion, or badly designed incentives.

Aligning incentives is quite unlike other 
supply chain challenges, which are amena-
ble to structured problem-solving proc-
esses that involve equations and algo-
rithms. In our experience, only managers 
who understand the motivations of most 
companies in their supply chain can tackle 
incentive-related issues. Since alignment 
also requires an understanding of func-
tions such as marketing, manufacturing, lo-
gistics, and finance, it’s essential to involve 
senior managers in the process.

Align or redesign.

Once companies have identified the root 
causes of incentive problems, they can 
use one of three types of solutions—con-
tract based, information based, or trust 
based—to bring incentives back into line. 
Most organizations don’t have the influ-
ence to redesign an entire chain’s incen-
tives—they can change only the incentives 
of their immediate partners. While it is of-
ten the biggest company in the supply 
chain that aligns incentives, size is neither 
necessary nor sufficient for the purpose. In 
the late 1980s, the $136 million Swedish 
company Kanthal, a supplier of heating 
wires, said that it would impose penalties 
whenever the $35 billion GE changed 
specifications without warning. The mighty 
GE agreed to contract changes requested 
by its small partner, and incentives be-
came better aligned as a result.

Rewriting Contracts

One way companies can align incentives in 
supply chains is by altering contracts with 
partner firms. When misalignment stems 
from hidden actions, executives can bring 
those actions to the surface—unhide 
them, as it were—by creating a contract 
that rewards or penalizes partners based 
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on outcomes. To return to an earlier exam-
ple, Whirlpool may not be able to see what 
Sears’s salespeople do to promote the 
manufacturer’s washing machines, but it 
can track the outcome of their ef-
forts—namely, increased or decreased 
sales—and draw up agreements to reward 
them accordingly.

It’s necessary to alter contracts when 
badly designed incentives are the problem. 
Let us think back to the Canadian bread 
manufacturer whose deliverymen over-
stocked stores when they were paid sales-
based commissions. The company 
changed the deliverymen’s behavior by al-
tering their contracts to include penalties 
for stale loaves in stores, which could be 
tracked. While the penalties reduced the 
incentive to overstock stores, the commis-
sions ensured that the deliverymen still 
kept shelves well stocked.

That may appear to be a minor change, 
but it’s a significant one. Companies often 
underestimate the power of redesigning 
contracts. Small changes in incentives can 
transform supply chains, and they can do 
so quickly. Take the case of Tweeter, a 
consumer-electronics retail chain that in 
May 1996 acquired the loss-making re-
tailer Bryn Mawr Stereo and Video. For 
years, Bryn Mawr’s stores had reported 

lower sales than rivals had. Tweeter’s ex-
ecutives realized early that the incentives 
that Bryn Mawr offered its store managers 
would not lead to higher sales. For in-
stance, while Tweeter penalized managers 
for a small part of the cost of products pil-
fered from their stores, Bryn Mawr de-
ducted the full value of stolen goods from 
their pay. Since store managers faced 
more pressure to prevent shoplifting than 
to push sales, they behaved accordingly. 
They placed impulse-purchase products 
like audiotapes and batteries behind 
locked cases, which reduced theft but 
killed sales. They spent more time tracking 
merchandise receipts than they did show-
ing products to consumers. They shut 
down stores while receiving merchandise 
to ensure there was no loss in inventory; 
never mind the sales they lost in the proc-
ess.

After the acquisition, Tweeter stopped de-
ducting retail shrink from Bryn Mawr store 
managers’ salaries and started paying 
them a percentage of the profits from their 
stores. While both sales and shrink affect 
profits, the retailer effectively increased the 
importance of sales relative to shrink. The 
store managers therefore directed their ef-
forts toward increasing sales rather than 
decreasing shrink. Although Tweeter left 
the store name unchanged, kept the prod-
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uct mix intact, and retained the same store 
managers, Bryn Mawr’s sales rose by an 
average of 10% in 1997. As managers 
moved merchandise to shelves where con-
sumers could touch products, shrink also 
increased, from $122 a month to $600 a 
month per store. Net-net, however, Bryn 
Mawr’s profits rose by 2.5% of sales in 
those 12 months. Tweeter didn’t have to 
change people to create a new culture at 
Bryn Mawr; it just changed their incen-
tives. (For more details, see Nicole DeHora-
tius and Ananth Raman’s “Impact of Store 
Manager Incentives on Retail Perform-
ance,” a Harvard Business School Working 
Paper, September 2000.)

By changing how, rather than how much, 
they pay partners, companies can improve 
supply chain performance. When that hap-
pens, everyone in the chain makes more 
money.

By changing how, rather than how much, 
they pay partners, companies can improve 
supply chain performance. When that hap-
pens, all the firms in the chain make more 
money than they used to. (See the sidebar 
“The Economics of Incentive Alignment.”) 
In the 1990s, Hollywood movie studios, 
such as Universal Studios and Sony Pic-
tures, found that frequent stock-outs at 
video retailers, like Blockbuster and Movie 

Gallery, posed a major problem. A lack of 
inventory on store shelves meant that eve-
ryone suffered: The studios lost potential 
sales, video rental companies lost income, 
and consumers went home disgusted. In-
ventory levels were low because the incen-
tives of the studios and the retailers 
weren’t in line. The studios sold retailers 
copies of movies at $60 a videotape. At an 
average rental of $3, the retailers had to en-
sure that each tape went out at least 20 
times to break even. The studios wanted 
to sell more tapes, but the retailers wished 
to buy fewer tapes and rent them out more 
often.

When the studios and the retailers ex-
plored the possibility of sharing revenues, 
incentives began to tee up. Since it cost 
the studios only $3 to create a copy of a 
movie, they could recoup their investment 
the first time a consumer rented a tape. In 
theory, that meant the studios could stock 
many more copies than the retailers could. 
For the model to work, though, the studios 
needed to derive income not from tape 
sales but from rentals—as the retailers did.

In the late 1990s, when video rental compa-
nies proposed revenue-sharing contracts, 
the studios raised no objections. They 
agreed to sell tapes to the retailers for 
around $3 per tape and receive 50% of the 
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revenues from each rental. However, the 
studios needed to track the retailers’ reve-
nues and inventories for the revenue-
sharing system to work. The studios and 
the video rental companies relied on an in-
termediary, Rentrak, which obtained data 
from the retailers’ computerized records 
and conducted store audits to ensure that 
all tapes were accounted for. In fact, the 
contract-based solution wouldn’t have 
worked if Rentrak hadn’t revealed previ-
ously hidden information in the supply 
chain.

In less than a year, it became clear that 
revenue sharing had led to a happy ending 
in the video rental industry. The studios 
saw a bounce in their bottom lines, retail-
ers began to earn more money, and con-
sumers no longer went away disappointed. 
Industry experts estimated that rental reve-
nues from videotapes increased by 15% in 
the United States, and the studios and the 
retailers enjoyed a 5% growth in profits. 
Perhaps most important, stock-outs at 
video rental stores fell from 25% before 
revenue sharing to less than 5% after reve-
nue sharing.

Revealing Hidden Information

Companies can also align incentives 
across the supply chain by tracking and 
monitoring more business variables, 
thereby making actions visible, or by dis-
seminating information throughout the sup-
ply chain.

The most effective way to reveal hidden ac-
tions is to measure more variables. In the 
late 1980s, Campbell Soup offered distribu-
tors discounts several times every year, 
hoping that the savings would be passed 
on to retailers. However, distributors 
bought more units than they sold to retail-
ers, so Campbell’s sales fluctuated wildly. 
For instance, the company sold 40% of its 
chicken noodle soup each of those years 
during six-week promotional periods. The 
uptick put a lot of pressure on the com-
pany’s supply chain. When Campbell real-
ized that it gathered data on distributors’ 
purchases but not on their sales, it in-
vested in information technology systems 
that could track both. Then, by giving the 
distributors discounts on sales but not on 
purchases, Campbell eliminated the incen-
tive to forward-buy large quantities. That 
helped improve the supply chain’s perform-
ance.
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Technology isn’t always needed for manag-
ers to observe more variables. Some com-
panies employ mystery shoppers—agents 
who pose as customers—to ascertain 
whether, say, distributors are pushing prod-
ucts or retailers are offering services. Like 
many franchisers, Mobil uses mystery 
shoppers to monitor restroom cleanliness 
and employee friendliness at its gas sta-
tions.

Information systems derived from the prin-
ciples of activity-based costing are critical 
for measuring the costs associated with 
hidden actions. No company knows that 
better than Owens & Minor, a large distribu-
tor of medical supplies. Hospitals used to 
pay O&M a fixed percentage of the cost of 
items delivered. They could, however, buy 
supplies directly from manufacturers if it 
was cheaper to do so. For example, the 
hospitals sometimes bought high-margin 
products such as cardiovascular sutures 
from manufacturers to avoid the distribu-
tor’s markup. The hospitals expected O&M 
to supply products with high storage, han-
dling, and transportation costs—adult dia-
pers, for instance—even though those 
items gave the distributor low margins. 
Cost-plus contracts led to a misalignment 
in another area, too: In general, distribu-
tors were often reluctant to provide serv-
ices such as just-in-time deliveries, while 

the hospitals demanded more such serv-
ices for the same fixed markup.

O&M found an opportunity to realign incen-
tives when it switched to an activity-based 
costing system and got a handle on the 
profitability of its services to hospitals. Un-
til then, O&M knew when its customers re-
quested services such as emergency deliv-
eries; what it didn’t know was the effect of 
those requests on its costs and profits. In 
other words, customers’ actions weren’t 
hidden from O&M, but the impact of those 
actions was. After O&M had figured out 
the cost of its services, the distributor 
asked customers for fees according to the 
services they desired. But first, to test the 
change, O&M approached a hospital that 
had rejected its overtures two years earlier. 
O&M explained that instead of offering a 
cost-plus contract, it would charge per 
service requested. It shared its cost data 
with the hospital to show that the fees 
weren’t unreasonable.

The hospital’s reaction was so encourag-
ing that, in 1996, O&M offered all its cus-
tomers a choice between an activity-
based-pricing system and a traditional con-
tract. O&M’s activity-based contracts of-
fered hospitals a menu of services and 
quoted a price for each one. A hospital 
could choose just-in-time deliveries, for ex-
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ample, but it would have to pay for them. 
O&M believed that by designing mutually 
beneficial incentives, it could induce hospi-
tals to act in ways that would be good for 
both themselves and O&M. The company 
wasn’t wrong; most hospitals were happy 
to have a distributor provide all the serv-
ices they wanted, even if that meant pay-
ing extra. In 2003, O&M’s sales from 
activity-based-pricing contracts reached 
$1.35 billion, which was nearly one-third of 
its turnover of $4.2 billion.

Developing Trust

Companies can sometimes use trust-
based mechanisms to prevent incentive 
problems from cropping up in supply 
chains. That may sound like a contradic-
tion, since firms are more likely to trust 
each other when their incentives are in 
line. When companies realize from the out-
set that working with partners will not be 
easy, though, they can use intermediaries 
to prevent supply chains from breaking 
down. The use of a middleman has be-
come more popular as American and Euro-
pean companies have outsourced manu-
facturing to developing countries, where 
legal contracts are often harder to enforce.

When Western companies link up with 
Asian manufacturers or component suppli-
ers, each party has misgivings about the 
other’s interests. The importers are con-
vinced that the vendors won’t deliver on 
time, can’t produce consistent quality, and 
will give greater priority to companies that 
will pay higher prices. They also fear that 
the contractors will reduce their costs by 
bribing government officials or using child 
labor. As Nike found, those dubious prac-
tices give importers, rather than their sup-
pliers, bad reputations. For their part, sup-
pliers fear that importers might reject prod-
ucts. Since importers enter into contracts 
six to nine months in advance of delivery, 
vendors doubt companies’ ability to pre-
dict consumer demand accurately. They 
worry that demand for products will be 
lower than anticipated and that importers 
will reject consignments, pretending that 
the quality wasn’t up to snuff.

Under those circumstances, the presence 
of an intermediary can help align the incen-
tives of the two parties. For instance, the 
Hong Kong–based supply chain intermedi-
ary Li & Fung has become adept at marry-
ing the interests of manufacturers and sup-
pliers. The company, which has created a 
network of factories in Asia, enforces a 
code of ethics that precludes its network 
from providing unhygienic work conditions, 
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for example, or paying below the minimum 
wage. Li & Fung monitors its suppliers to 
ensure that they adhere to the quality and 
ethical standards that Western importers 
demand. It employs a chief compliance offi-
cer, who reports directly to the company’s 
chairperson. Li & Fung accounts for 
roughly half the volumes of all its suppliers 
every year. If a vendor reneges on its prom-
ises, it stands to lose a great deal of busi-
ness from Li & Fung. At the same time, Li 
& Fung keeps multinational companies 
honest. If they make frivolous demands of 
suppliers or refuse to take delivery of prod-
ucts at contracted prices, Li & Fung will 
deny them access to its network in the fu-
ture. Thus, Li & Fung is able to align incen-
tives because of the repeat business it of-
fers importers and suppliers.

Just as Li & Fung’s reputation reduces the 
need for formal contracts, so can the rela-
tionships between individuals in compa-
nies. Klaus Obermeyer, the founder of the 
fashion skiwear manufacturer Sport Ober-
meyer, formed a joint venture with the 
Hong Kong–based supplier Raymond Tse 
in 1985 to source raw materials, cut and 
sew garments, and coordinate shipping. 
Over the last 19 years, Klaus Obermeyer 
has left most production and investment 
decisions to Tse. He values his relationship 
with Tse and, given their history working to-

gether, believes that Tse will not make deci-
sions that aren’t in both companies’ inter-
ests. The desire to preserve their relation-
ship has been a sufficient incentive for 
Obermeyer and Tse to act only in ways 
that are mutually beneficial.• • •

Companies should explore contract-based 
solutions before they turn to other ap-
proaches, because contracts are quick 
and easy to implement. They should bear 
in mind, though, that advances in technol-
ogy have reduced the cost of information-
based solutions. For instance, some organi-
zations have made real-time sales data 
available throughout supply chains—and 
that was unimaginable five years ago. In 
fact, we recommend information-based so-
lutions ahead of trust-based ones. Compa-
nies can adopt the latter only if they are 
able to identify trustworthy intermediaries, 
and that is often difficult.

Before we conclude, we must mention two 
caveats. First, a solution that resolves in-
centive misalignment for one company 
might exacerbate the problem for another. 
Executives should therefore coordinate the 
interests of all the companies in a supply 
chain at the same time. Second, compa-
nies must align the incentives of all the key 
decision makers in their supply chains. Al-
though it is difficult for one company to 
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change the incentives of executives in other organizations, it 
can point out possible misalignments to partners. Consider 
the following example: A Boston-based start-up placed kiosks 
for dispensing its products in retail stores. It offered incentives 
to retailers but failed to ensure that the retailers passed on 
those incentives to store managers. Since the store managers 
could decide where to place the kiosks but weren’t motivated 
to display them prominently, the start-up found kiosks in cor-
ners where few consumers would notice them. By flagging the 
issue for the retailers, the start-up was able to tackle the prob-
lem before it got to be too late.

Companies should periodically study their supply chains, be-
cause even top-performing networks find that changes in tech-
nology or business conditions may alter the alignment of in-
centives. Firms can take three steps to facilitate discussions 
about misalignments. First, executives should conduct incen-
tive audits whenever they adopt new technologies or enter 
new markets. Such audits verify that the incentives offered to 
key individuals and stakeholders are consistent with the be-
havior that companies expect of their partners. Second, com-
panies should educate managers about their supply chain 
partners. Only then will manufacturers better understand dis-
tributors, for instance, or will retailers realize the constraints 
manufacturers face. Third, since executives are often uncom-
fortable discussing how incentives influence their decisions, 
it’s useful to depersonalize the situation by getting managers 
to examine case studies from other industries. It’s critical to 
get the conversation started—in most supply chains, having 
companies admit that incentive problems even exist is more 
than half the battle.

Call it what you will, 

incentives are what 

get people to work 

harder. 
 
- Nikita Krushchev
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A Step-by-Step Approach

Companies face incentive problems in their supply chains because of

• hidden actions by partner firms.

• hidden information—data or knowledge that only some of the firms in the supply 
chain possess.

• badly designed incentives.

They can tackle incentive problems by

• acknowledging that such problems exist.

• diagnosing the cause—hidden actions, hidden information, or badly designed incen-
tives.

• creating or redesigning incentives that will induce partners to behave in ways that 
maximize the supply chain’s profits.

They can redesign incentives by

• changing contracts to reward partners for acting in the supply chain’s best interests.

• gathering or sharing information that was previously hidden.

• using intermediaries or personal relationships to develop trust with supply chain part-
ners.
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They can prevent incentive problems by

• conducting incentive audits when they adopt new technologies, enter new markets, 
or launch supply chain improvement programs.

• educating managers about processes and incentives at other companies in the sup-
ply chain.

• making discussions less personal by getting executives to examine problems at 
other companies or in other industries.

The Economics of Incentive Alignment

If a company aligns the incentives of the firms in its supply chain, everyone will make 
higher profits. This isn’t an idle claim; we can easily demonstrate it in the case of a two-
company supply chain.

Let’s say a publisher prints newspapers at a cost of 45 cents per copy and sells them to a 
news vendor for 80 cents each, and the newspaper retails for $1.00. Let’s also assume 
that demand for the newspaper is uniformly distributed between 100 and 200 copies a 
day.

The vendor has to throw away unsold copies, so he has to compare two kinds of costs be-
fore deciding how many copies to stock. He loses 80 cents for every unsold copy, but if 
demand exceeds supply, his opportunity cost is 20 cents per copy. The vendor’s inventory 
level will be optimal when the marginal understocking cost equals the marginal overstock-
ing cost—in this case, when he orders 120 copies. The vendor will stock fewer copies 
than the average demand of 150 per day because the overstocking cost (80 cents) is four 
times higher than the understocking cost (20 cents). That could lead to frequent stock-
outs.

If the publisher produced and sold the newspaper himself, he would incur an understock-
ing cost of 55 cents (the retail price less the printing cost) and an overstocking cost of 45 
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cents (the unit cost of printing). According to our calculations, the publisher’s profits would 
be greatest if he were to stock 155 copies, not 120. In fact, both the publisher and the con-
sumers would be happier if there were more copies of the newspaper on the stands, but 
the vendor would not be. The vendor stocks less than everyone else would like him to be-
cause it is in his best interest to do so. The publisher therefore needs to change the incen-
tives of the news vendor so that when the vendor chooses an inventory level that is in his 
best interest, it increases the publisher’s profits.

One way the publisher could do that is by using a revenue-sharing contract and lowering 
the price the vendor pays for each copy from 80 cents to 45 cents. In return, the vendor 
could retain, say, 65% of the sale price and pass on 35% to the publisher. The retailer’s un-
derstocking costs would remain 20 cents, but his overstocking costs would fall because 
he’d pay less for each copy. The retailer would now be inclined to stock 131 copies in-
stead of 120. The profits of both the retailer and the publisher would rise (see the table be-
low).

Alternately, the publisher could pay the retailer markdown money of, let’s suppose, 60 
cents for every unsold copy. That would lower the overstocking cost of the retailer and en-
courage him to stock more copies. The publisher would more than make up for bearing 
some of that cost because of profits he’d gain in higher sales. In this case, the retailer 
would stock 150 copies.

Both the publisher and the retailer would earn more profits under the revenue-sharing and 
markdown-money contracts considered here than under the traditional system. The in-
crease in profits would not come at the expense of consumers, who’d pay the same retail 
price. Inventory levels would also go up, which would result in greater consumer satisfac-
tion.
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This 3-part series of interviews with Dr. Vandana Shiva about 
the future of food is one of the most contentious, revolutionary, 
profound, and important discussions of any, we have had to 
date on Food News. 

This is more than about the safety of biotechnology; its about 
the ability of all of us to have a choice of the foods that we eat, 
and for our farmers to be able to freely use their own seeds, 
and grow food in the manner that they choose.

Movie 1.5  Vandana Shiva - The Future of Food P1



Modern Challenges

Making Supply Meet Demand in an Uncertain World

by Marshall Fisher, Jan Hammond, Walter R. Obermeyer and Ananth Raman

Thanks to global competition, faster product development, and increasingly flexible manu-
facturing systems, an unprecedented number and variety of products are competing in 
markets ranging from apparel and toys to power tools and computers. 

Despite the benefits to consumers, this phenomenon is making it more difficult for manu-
facturers and retailers to predict which of their goods will sell and to plan production and 
orders accordingly.
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As a result, inaccurate forecasts are in-
creasing, and along with them the costs of 
those errors. Manufacturers and retailers 
alike are ending up with more unwanted 
goods that must be marked down—per-
haps even sold at a loss—even as they 
lose potential sales because other articles 
are no longer in stock. In industries with 
highly volatile demand, like fashion ap-
parel, the costs of such “stockouts” and 
markdowns can actually exceed the total 
cost of manufacturing.1

To address the problem of inaccurate fore-
casts, many managers have turned to one 
or another popular production-scheduling 
system. But quick-response programs, 
just-in-time (JIT) inventory systems, manu-
facturing resource planning, and the like 
are simply not up to the task. With a tool 
like manufacturing resource planning, for 
example, a manufacturer can rapidly 
change the production schedule stored in 
its computer when its original forecast and 
plan prove incorrect. Creating a new sched-
ule doesn’t help, though, if the supply 
chain has already been filled based on the 
old one.

Similarly, quick response and JIT address 
only part of the overall picture. A manufac-
turer might hope to be fast enough to pro-
duce in direct response to demand, virtu-

ally eliminating the need for a forecast. But 
in many industries, sales of volatile prod-
ucts tend to occur in a concentrated sea-
son, which means that a manufacturer 
would need an unjustifiably large capacity 
to be able to make goods in response to 
actual demand. Using quick response or 
JIT also may not be feasible if a company 
is dependent on an unresponsive supplier 
for key components. For example, Dell 
Computer Corporation developed the capa-
bility to assemble personal computers 
quickly in response to customers’ orders 
but found that ability constrained by com-
ponent suppliers’ long lead times.

We think that manufacturers and retailers 
alike can greatly reduce the cost of fore-
casting errors by embracing accurate re-
sponse, a new approach to the entire fore-
casting, planning, and production process. 
We believe that companies can improve 
their forecasts and simultaneously redes-
ign their planning processes to minimize 
the impact of inaccurate forecasts. Accu-
rate response provides a way to do both. It 
entails figuring out what forecasters can 
and cannot predict well, and then making 
the supply chain fast and flexible so that 
managers can postpone decisions about 
their most unpredictable items until they 
have some market signals, such as early-
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season sales results, to help correctly 
match supply with demand.

Accurate response helps retailers improve 
forecasts and redesign planning processes 
to minimize the impact of inaccurate fore-
casts.

This approach incorporates two basic ele-
ments that other forecasting and schedul-
ing systems either totally or partially lack. 

• First, it takes into account missed sales 
opportunities. Forecasting errors result in 
too little or too much inventory. Accurate 
response measures the costs per unit of 
stockouts and markdowns, and factors 
them into the planning process. Most 
companies do not even measure how 
many sales they have lost, let alone con-
sider those costs when they commit to 
production.

• Second, accurate response distinguishes 
those products for which demand is rela-
tively predictable from those for which de-
mand is relatively unpredictable. It does 
this by using a blend of historical data 
and expert judgment.

Those two elements help companies re-
think and overhaul not only every impor-
tant aspect of their supply chains—includ-
ing the configuration of their supplier net-

works, schedules for producing and deliv-
ering unfinished materials, transportation, 
and the number and location of ware-
houses—but also the designs of their prod-
ucts. Armed with the knowledge of which 
products have predictable demand and 
which do not, they can then take different 
approaches to manufacturing each class 
of product. Those in the relatively predict-
able category should be made the furthest 
in advance in order to reserve greater 
manufacturing capacity for making unpre-
dictable items closer to the selling season. 
Such a strategy enables companies to 
make smaller quantities of the unpredict-
able products in advance, see how well 
the different goods fare early in the selling 
period, and then use that information to de-
termine which products to make more of.

Accurate response thus enables compa-
nies to use the power of flexible manufac-
turing and shorter cycle times much more 
effectively. And the capability to do a bet-
ter job of matching supply and demand 
produces savings that drop straight to the 
bottom line. One supplier in the fashion-
ski-apparel business, Aspen, Colorado-
based Sport Obermeyer, Ltd., has slashed 
its mismatch costs in half by using accu-
rate response.
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By dramatically reducing mismatch costs, 
this approach also gives companies the op-
tion of taking a further action: lowering 
prices. Currently, suppliers, distributors, 
and retailers alike build mismatch costs 
into their prices. In other words, they try to 
make consumers pay more to cover the 
cost of inaccurate forecasts.

For companies that deal with new or sea-
sonal products, the accurate response ap-
proach is essential.

Clearly, companies that make or sell prod-
ucts with long lifetimes and steady sales 
do not need to make such changes to their 
forecasting and planning systems. Fore-
casts for those products are likely to be 
consistently close to the mark, and in any 
case, the long lifetimes of such products 
greatly reduce the cost of any forecast in-
accuracy. But for companies that deal with 
products that are new or highly seasonal, 
or have short lifetimes, the accurate re-
sponse approach is essential. Any manu-
facturer whose capacity is constrained dur-
ing peak production periods can benefit 
from making better use of its off-peak ca-
pacity. And any retailer that has difficulty 
predicting demand can likewise benefit by 
learning which products to order in bulk be-
fore the selling season and which to order 
in increments during the season.

The Growing Need to Face Demand Un-
certainty

A few companies are already using some 
of the techniques incorporated in accurate 
response. The Timberland Company, the 
fast-growing New Hampshire-based shoe 
manufacturer, for example, has developed 
a sophisticated production-planning sys-
tem linked to a sales-tracking system that 
updates demand forecasts. Those sys-
tems, along with efforts to reduce lead 
times in obtaining leather from tanners, 
have enabled the company to reduce 
stockout and markdown costs signifi-
cantly.

L.L. Bean, the Maine outdoor-sporting-
goods company, has started to use its un-
derstanding of uncertainty to drive its 
inventory-planning decisions. As a direct 
marketer, Bean finds it easy to capture 
stockout data. Having discovered that fore-
casts for its continuing line of “never out” 
products are much more accurate than 
those for its new products, Bean estimates 
demand uncertainty differently for each 
category and then uses those estimates in 
making product-supply decisions.

But most companies still treat the world as 
if it were predictable. They base produc-
tion planning on forecasts of demand 
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made far in advance of the selling season 
to provide ample time for efficient produc-
tion and distribution. And when that ap-
proach results in shortages of some prod-
ucts, and in pipelines filled with obsolete 
components and finished goods because 
anticipated hot sellers have bombed, it is 
generally seen as a forecasting problem. 
Everyone unfairly blames the forecasters.

Most organizations do a poor job of incorpo-
rating demand uncertainty into their 
production-planning processes.

The real problem, though, is that most 
companies do a poor job of incorporating 
demand uncertainty into their production-
planning processes. They are aware of de-
mand uncertainty when they create a fore-
cast—witness the widespread reliance on 
safety stocks—but they design their plan-
ning processes as if that initial forecast 
truly represented reality. They do this for 
two reasons. First, it’s complicated to fac-
tor multiple demand scenarios into plan-
ning; most companies simply don’t know 
how to do it. Second, the dramatic in-
crease in demand unpredictability is fairly 
recent, so most companies haven’t yet 
changed their planning systems to adapt 
to it. The result, as shown by the sharp in-
crease in department store markdowns in 

the past two decades, has been cata-
strophic.

Skyrocketing Markdowns in the Retail In-
dustry Source: Financial and Operating Re-
sults of Department and Specialty Stores, 
National Retail Federation
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All this is somewhat ironic given the ad-
vances during the past 15 years that have 
ostensibly made it easier to identify and 
supply ever-smaller market niches. Point-
of-sale scanners have provided a flood of 
data on consumers’ buying patterns. And 
by reducing the cost of making smaller 
quantities of products, flexible manufactur-
ing has enabled companies to make a 
much wider variety of goods—all with the 
goal of giving customers exactly what they 
want. Even industries that traditionally 
have not been considered fashion driven 
have been affected. The number of new-
product introductions in the U.S. food in-
dustry, for example, has exploded in re-
cent years, from 2,000 in 1980 to 18,000 in 
1991.

But frequent introductions of new products 
have two side effects that most companies 
are not prepared to address. For one, they 
reduce the average lifetime of products; 
more of them are either at the beginning of 
their life (when prediction is tough because 
there is no demand history) or at the end 
of their life (when keeping inventory is ex-
pensive because the products will soon be-
come obsolete). For another, as products 
proliferate, demand is divided over a grow-
ing number of stock-keeping units (SKUs). 
Even if manufacturers and retailers can 
forecast aggregate demand figures with 

some certainty, it is becoming increasingly 
difficult to predict how that demand will be 
distributed among the many SKUs they 
sell. To visualize this effect, compare the 
relative difficulty of predicting who will win 
a baseball game (the aggregate result) with 
the difficulty of predicting who will score 
more runs in each inning (the result at an 
SKU level).

Consider the problems General Motors’ Ca-
dillac division faced after redesigning its 
Seville and Eldorado models. Based on ini-
tial demand forecasts for its 1992 line, Gen-
eral Motors allocated half the capacity of 
its Detroit-Hamtramck plant to those two 
models; the remaining capacity was slated 
to produce Buicks and Oldsmobiles. How-
ever, demand for the Sevilles and Eldora-
dos quickly exceeded supply: GM’s under-
production of the two models led to the 
loss of thousands of potential customers. 
Scrambling to meet the growing demand, 
GM changed its allocation and devoted 
86% of the plant’s capacity to the Cadillac 
models. Eventually, the company allocated 
all of the plant’s production capacity to the 
Seville and Eldorado. But the damage had 
already been done.

In the computer industry, which is contend-
ing with considerable product proliferation, 
short product life cycles, and a limited his-
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tory of specific customer demand, under-
supply and oversupply problems are en-
demic. And in retailing, consolidation in 
many segments has given the surviving 
businesses much more power over suppli-
ers—power they have not been shy about 
using to reduce their own vulnerability to 
an unpredictable market. Kmart, for exam-
ple, told a number of its toy suppliers last 
July that it would in effect buy products 
from them on a consignment basis: the toy 
manufacturers were expected to send 
products to Kmart distribution centers 
based on Kmart’s orders, but Kmart would 
not actually purchase the products unless 
and until they were sent from the distribu-
tion center to a Kmart store. Products not 
selling up to expectations would be re-
turned from the distribution center to the 
manufacturer.

Consolidation in retailing has given the surviv-
ing businesses more power over suppliers.

Black & Decker Corporation lost tens of 
millions of dollars in sales in less than one 
year because of increased retailer de-
mands, notes Al Strumar, the company’s 
former vice president of advanced manu-
facturing technology. In the power tool in-
dustry, stiff competition has meant an in-
creased variety of products and a need for 
faster delivery. Also, to some extent, 

power tools have become fashion items 
that compete with ties and compact discs 
for Father’s Day and Christmas gift pur-
chases. As a result, a few years ago, some 
of Black & Decker’s largest retailer custom-
ers began pushing the company to deliver 
smaller orders more frequently—on a just-
in-time basis. Those customers also estab-
lished a policy of canceling any order that 
could not be shipped 100% complete and 
on time. Black & Decker couldn’t meet 
those exacting requirements using its tradi-
tional planning methods. Top managers’ at-
tention has subsequently turned to making 
plants fast and flexible so that the com-
pany can respond to rapid changes in mar-
ket preferences.

How Accurate Response Developed at 
Sport Obermeyer

Any company that chooses to implement 
accurate response should obviously tailor 
the approach to its own situation. But the 
case of Sport Obermeyer provides a good 
example of how it can be done. In fact, the 
insights that emerged from our analysis of 
Sport Obermeyer formed the foundation 
for the accurate response approach.
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In the fashion skiwear business, demand is 
heavily dependent on a variety of factors 
that are difficult to predict—weather, fash-
ion trends, the economy—and the peak of 
the retail selling season is only two months 
long. Even so, Sport Obermeyer has been 
able to eliminate almost entirely the cost of 
producing skiwear that customers don’t 
want and of not producing ski-wear that 
they do want by using accurate response. 
The company estimates that by implement-
ing this approach, it has increased its prof-
its by between 50% and 100% over the 
last three years.

Founded in 1950 by German-born aeronau-
tical engineer and ski instructor Klaus Ober-
meyer, Sport Obermeyer is a leading sup-
plier in the U.S. fashion-ski-apparel mar-
ket. Its products are manufactured by a 
joint venture in the Far East and by inde-
pendent manufacturers located in the Far 
East, Europe, the Caribbean, and the 
United States. With sales of approximately 
$30 million in 1992, Sport Obermeyer had 
a commanding 45% share of the children’s 
market and an 11% share of the adult mar-
ket.

Nearly all of Sport Obermeyer’s products 
are newly designed each year to include 
changes in style, fabric, and color. And un-
til the mid-1980s, the company’s design-

and-sales cycle was relatively straightfor-
ward: design the product, make samples, 
and show samples to retailers in March; 
place production orders with suppliers in 
March and April after receiving retail or-
ders; receive goods at Sport Obermeyer’s 
distribution center in September and Octo-
ber; and then ship them immediately to re-
tail outlets. That approach worked well for 
more than 30 years: production commit-
ments were based on firm orders, and fall 
delivery provided ample time for efficient 
manufacturing.

In the mid-1980s, however, several factors 
rendered the approach obsolete. 

• First, as Sport Obermeyer’s sales volume 
grew, the company began to hit manufac-
turing constraints during the peak ski-
wear-production period. It was unable to 
book sufficient production with high-
quality-skiwear manufacturers during the 
critical summer months to allow all of its 
volume to be produced after it had re-
ceived firm retail orders. As a result, it be-
gan booking production the previous No-
vember, or about a year before the goods 
would be sold, based on speculation 
about what retailers would order.

• Second, the pressure to reduce manufac-
turing costs and increase variety com-
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pelled Sport Obermeyer to develop a 
more complex supply chain. (Today a 
parka sold in the United States might be 
sewn in China from fabrics and find-
ings—zippers, snaps, buckles, and 
thread—sourced from Japan, South Ko-
rea, and Germany.) Such a supply chain 
supported increased variety and im-
proved production efficiency but greatly 
increased lead times. Finally, and most 
important, Sport Obermeyer successfully 
launched a line of children’s fashion ski-
wear. Dealers began demanding earlier 
delivery, because a substantial portion of 
sales in the booming children’s category 
had begun to take place in August, dur-
ing the back-to-school season.

To contend with lengthening supply 
chains, limited supplier capacity, and retail-
ers’ demands for early delivery, Sport Ober-
meyer undertook a variety of quick-
response initiatives to shorten lead times. 
First, the company slashed the time it took 
to process orders and compute raw-
material requirements by introducing com-
puterized systems to support those activi-
ties. Second, because lead times for ob-
taining raw materials proved difficult to 
shorten, the company began to anticipate 
what materials it would require and pre-
position them in a warehouse in the Far 
East. With materials in hand, Sport Ober-

meyer was able to begin manufacturing as 
soon as it received orders. Third, as deliv-
ery due dates approached, the company 
turned to air freight to expedite delivery 
from the Far East to its Denver distribution 
center. By 1990, those changes had re-
duced delivery lead times by more than 
one month.

In addition, Sport Obermeyer succeeded 
in persuading some of its most important 
retailer customers to place their orders 
sooner, thereby providing the company 
with valuable early information on the likely 
popularity of individual styles. Starting in 
1990, the company accomplished this by 
inviting about 25 of its largest retailer cus-
tomers to Aspen each February to give 
them a sneak preview of the new annual 
line and to solicit early orders. Every year 
since then, the orders resulting from this 
program, called Early Write, have ac-
counted for about 20% of Sport Ober-
meyer’s total sales.

Unfortunately, those efforts did not solve 
the problem of growing stockouts and 
markdowns. The company still had to base 
about half its production on demand fore-
casts, which was a big risk in the highly 
volatile fashion industry. Sport Obermeyer 
relied on an in-house “buying commit-
tee”—a group of company managers from 
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a range of functional areas—to make a con-
sensus forecast of the demand for each of 
the company’s various products. But its 
track record was not particularly impres-
sive. In the 1991–1992 season, for exam-
ple, some women’s parka styles outsold 
the original forecast by 200%, while sales 
of other styles amounted to less than 15% 
of the forecasted amount.

Sport Obermeyer’s managers weighed the 
alternatives. Could they improve forecast-
ing? Could they further reduce manufactur-
ing lead times? Wasn’t there some way to 
take greater advantage of the information 
generated by the Early Write program? 
Could they induce more retailers to place 
their orders early?

Was there a way to tell which forecasts were 
likely to be accurate before seeing orders?

It was at that point that the four of us 
formed a research team to consider those 
questions. The accurate response ap-
proach evolved as a result. We realized 
that the problem was rooted in Sport Ober-
meyer’s inability to predict what people 
would buy. A decision to produce a parka 
is essentially a gamble that the parka will 
sell. To help Sport Obermeyer avoid the 
highest-risk gambles, we needed a way to 

determine which products were safest to 
make before Early Write and which should 
be postponed until after the sales informa-
tion gathered from Early Write became 
available. Taking the buying committee’s 
original forecast as a starting point, we no-
ticed that although some forecasts were 
indeed off the mark, about half were quite 
accurate, differing by less than 10% from 
actual sales. (See the first graph in the ex-
hibit “Improving Forecasts at Sport Ober-
meyer.”) Was there a way to tell which fore-
casts were likely to be accurate before we 
saw actual orders?

To answer that question, we first examined 
the way the buying committee operated. 
The buying committee had traditionally pro-
vided a single consensus forecast for each 
style and color. We decided to ask each 
member of the committee to make an inde-
pendent forecast for each style and color. 
At the beginning, committee members 
found that request somewhat unsettling. 
They were used to a collegial environment; 
they had been accustomed to arriving at 
the consensus forecast by holding an ex-
tensive discussion. Under the new system, 
individuals were responsible for their own 
forecasts.

But the change proved invaluable for two 
reasons. First, consensus forecasts rarely 
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represent a true consensus. Dominant 
members of a group, such as senior execu-
tives, often unduly influence the outcome 
of a team forecast; they could not do this if 
each person had to submit his or her own 
forecasts. Second, and more important, 
the new process provided a way to deter-
mine statistically the probable accuracy of 
the committee’s forecasts for each style.

Dominant members of a group often unduly 
influence the outcome of a consensus fore-
cast.

Indeed, an interesting discovery emerged 
from the independent-forecasting process. 
Although the average forecasts for two 
parka styles could be the same, the disper-
sion of individual forecasts for the two 
styles could differ greatly. For example, 
everyone’s forecast for the Pandora parka 
was close to the average, but the forecasts 
for the Entice shell were all over the map. 
(See the table “How Sample Predictions 
Differ for Two Products.”) It seemed plausi-
ble that the forecast for the Pandora was 
more likely to be right than the forecast for 
the Entice.

At the end of the 1992–1993 season, we 
were able to test our hypothesis that fore-
casts would tend to be more accurate 
when the buying committee’s members 

had similar forecasts. The actual sales 
data showed that the variance in the indi-
vidual forecasts was an almost perfect pre-
dictor of forecast accuracy.

Sport Obermeyer now had a way to esti-
mate which styles were accurately fore-
cast. But it still had to deal with those 
styles that had unpredictable demand. We 
made the critical—and startling—discov-
ery that even though retailer demand is un-
predictable enough to make accurate fore-
casting impossible, the overall buying pat-
terns of Sport Obermeyer’s retailers were 
remarkably similar. For example, by updat-
ing the buying committee’s forecasts using 
just the first 20% of orders, the accuracy 
of forecasts improved dramatically. Natu-
rally, as more orders were obtained, the 
forecast accuracy continued to improve.  
The challenge then became to devise a 
production-planning approach that would 
recognize and take advantage of that infor-
mation.

The key to doing this was realizing that the 
production capacity Sport Obermeyer 
uses to make ski parkas actually changes 
in character as the season progresses. 
Early in the season, when the company 
has no orders, that capacity is nonreactive, 
in the sense that production decisions are 
based solely on predictions rather than on 
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a reaction to actual market demand. As or-
ders begin to filter in, starting with those 
generated by the Early Write program, that 
capacity becomes reactive. Now Sport 
Obermeyer can base production decisions 
on the signals it is receiving from the mar-
ketplace and on its more accurate fore-
casts.

It is important to fill nonreactive capacity 
with those styles for which demand fore-
casts are most likely to be accurate, so the 
precious reactive capacity can be devoted 
to making as many of the unpredictable 
styles as possible. This strategy, which we 
call risk-based production sequencing, al-
lows Sport Obermeyer to be as responsive 
to the market as possible in the areas 
where the payoffs are the greatest.

Production planning at Sport Obermeyer is 
actually more complicated than we have 
presented; we have streamlined the proc-
ess here to provide a general explanation 
of how accurate response works. In addi-
tion, we have omitted several case-
specific factors. For example, in reality, the 
company must meet production minimums 
for each style. Also, for styles that have 
high enough sales levels relative to the 
minimums, it can use multiple production 
runs. That is, a style can be manufactured 
in two increments—the first using nonreac-

tive capacity based on a portion of the pre-
dicted sales, the second reactively, based 
on information derived from actual sales. 
Further, the styles’ different costs affect 
their riskiness: other things being equal, 
more costly styles carry greater financial 
risk.

We developed a complex computerized 
mathematical model to create an optimal 
production schedule that takes all these 
factors into account. The model identifies 
those products that should be produced 
nonreactively together with their optimal 
production levels. Then, after updating the 
initial forecast with early demand informa-
tion, it determines the appropriate reactive 
production schedule. We implemented the 
model’s recommendations and compared 
its decisions with past practice: using the 
model’s recommendations reduced costs 
by about 2% of sales. Because profits in 
this industry average 3% of sales, the im-
provement increased profits by two-thirds.

The model can also be used to evaluate 
the cost impact of physical changes to the 
supply chain. For example, we used the 
model together with historical sales data 
from the 1992–1993 season to estimate 
how much stockout and markdown costs 
would drop as we increased the available 
amount of reactive capacity—that is, ca-
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pacity committed in reaction to actual 
early demand information.

For Sport Obermeyer’s women’s parkas, 
stockout and markdown costs would be 
10.2% of sales if none of the parkas could 
be produced reactively—that is, if all pro-
duction commitments had to be made be-
fore any orders were received. At the other 
extreme, those costs would drop to 1.8% 
if all the parkas could be produced reac-
tively—if all production commitments 
could be placed after a certain portion of 
orders came in. (See the graph “An Ability 
to React Lowers Costs.”)

It is rarely possible to defer all production 
until after early demand information has 
been obtained; the important conclusion is 
that even a small amount of reactive capac-
ity can have a dramatic impact on cost. In 
Sport Obermeyer’s case, producing only 
30% of the season’s volume reactively pro-
vides nearly half of the potential cost reduc-
tion.

Guided by the model, Sport Obermeyer 
continued to make numerous refinements 
to its supply chain and product-redesign 
process, which collectively had a signifi-
cant impact. Supply chain changes fo-
cused on keeping raw materials and 
factory-production capacity undifferenti-

ated as long as possible. For example, in 
addition to warehousing raw materials, the 
company began to book factory capacity 
for the peak production periods well in ad-
vance but did not specify the exact styles 
to be manufactured until a later date. Sport 
Obermeyer assumed the risk of supplying 
the correct raw materials to the factories. 
In exchange, the factories allowed produc-
tion commitments to be made later.

In addition to making supply chain 
changes, Sport Obermeyer has merged its 
design and production departments into 
one merchandising department and is thus 
broadening its strategy to encompass 
more production concerns. For example, 
the company has redesigned its parka line 
to reduce dramatically the variety of zip-
pers used. Whereas it previously tended to 
match the color of both the zipper and its 
tape to the color of the garment, the com-
pany now uses black zippers in several 
lines as a fashion element introducing 
color contrast to the style. In this way, 
Sport Obermeyer has reduced the number 
of zippers it requires more than fivefold. 
This change has been particularly valuable 
because of lengthy lead times caused by 
limited supply sources for high-quality zip-
pers; the absence of a zipper of a certain 
length and color could hold up production 
of an entire style for months.
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Sport Obermeyer is also encouraging de-
signers to use the same kinds of raw mate-
rials in their patterns. For example, 
whereas each designer previously might 
have selected a different shade of red for a 
particular article of clothing, resulting in 
the company’s having to work with five or 
six different shades, now the designers set-
tle on two or three shades for any given de-
sign cycle. Sport Obermeyer has discov-
ered that customers generally don’t notice 
minute differences in color; they pay much 
more attention to a garment’s overall ap-
pearance, quality of construction, and spe-
cial features.

Achieving Accurate Response

When managers set out to assess the cost 
of stockouts and markdowns to see 
whether or not an accurate response pro-
gram is warranted, they may be in for a sur-
prise. The typical company lacks such in-
formation—mainly because tracking sales 
lost as a result of stockouts is difficult. But 
assessing lost sales is well worth the ef-
fort; even rudimentary estimates can be 
useful. For example, consider a product 
that sells evenly throughout a ten-week pe-
riod. If supplies of that product run out at 
the end of the eighth week, it is logical to 

assume that the manufacturer and retailer 
could have sold 25% more than they had 
available.

Assessing lost sales is well worth the effort; 
even rudimentary estimates can be useful.

Companies also can change their order-
entry systems to capture orders that can’t 
be filled because of insufficient inventory. 
Sport Obermeyer realized that orders dur-
ing the retail selling season for products 
that were out of stock and hence could not 
be filled were not being entered into the 
computer. After it changed its system, it 
found that information invaluable for both 
improving forecasts and measuring the 
cost of insufficient inventory.

Some organizations have made ingenious 
changes that allow them to improve their 
estimates of how many sales they have 
lost because of stock-outs. Dillard Depart-
ment Stores’ new policy regarding cus-
tomer requests provides a good example. 
When a store is out of an article requested 
by a customer, the company will mail that 
item to the customer at no extra charge 
from another Dillard store. Dillard’s original 
intent was solely to improve customer serv-
ice and increase sales. However, the com-
pany has reaped an important side benefit. 
It now has a better understanding of true 
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demand at each store, which allows it to 
do a better job of estimating lost sales and 
forecasting demand.

An important component of an accurate re-
sponse program is to streamline the sup-
ply chain to reduce production and distribu-
tion lead times. Clearly, a reduction in cy-
cle time offers the potential to reduce the 
cost of stockouts and markdowns by allow-
ing production decisions to be deferred un-
til more information and better forecasts 
become available. Yet realizing that poten-
tial also requires changes in forecasting 
and production planning.

Accurate response requires two changes 
in forecasting. The first is to be more re-
sourceful in using demand indicators to im-
prove forecasts. The second is to institute 
a system for tracking forecasting errors.

Companies should use demand indicators 
to improve forecasts and institute a system 
for tracking forecasting errors.

Sales data early in the season are an obvi-
ous source of information that can be used 
to revise and improve forecasts. But they 
are only one kind of indicator. If a company 
is imaginative, it can usually find or even 
create better ones. Take the case of Na-
tional Bicycle, a subsidiary of Matsushita 

that manufactures bicycles in Japan under 
the Panasonic and National brand names.

Several years ago, National Bicycle found 
that sports bikes—ten-speed and moun-
tain bikes—had become fashion items 
sold in part on the basis of bright, intricate 
color patterns that changed every year. Na-
tional’s inability to predict which color pat-
terns would be hot each year was causing 
it to overproduce some colors and under-
produce others, generating huge losses. 
To circumvent the forecasting problem, the 
company created a custom-order system 
by which customers were measured for 
their ideal frame dimensions and invited to 
choose their favorite color pattern from a 
wide selection. Their ideal bike was then 
created in the company’s remarkably flexi-
ble plant in Kashiwara and delivered to 
their door two weeks later.

The program has become so popular that 
nearly half of National’s sports bikes are 
now custom ordered. But surprisingly, the 
system also benefits the rest of National’s 
operation. The company has found that 
the most popular colors for its custom-
ordered bikes are an excellent indicator of 
which colors will be hot across the board 
for that season. It now uses that informa-
tion to guide planning for its mass-
produced bikes, which has greatly reduced 
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losses due to overproduction and under-
production.

As an organization begins to improve its 
forecasts, it must also systematically track 
its errors. Most operations managers have 
an opinion of the accuracy of forecasts in 
their company, but too often that opinion 
takes the form of grousing about the latest 
blunder made by the marketing depart-
ment. “They forecast we’d sell 2 million 
cans of mint-flavored dog food, so we 
made 2 million cans and now we have a 
28-year supply sitting in our warehouse.” 
Clearly, a more systematic approach is 
needed. Companies should note when a 
forecast was made, on what information it 
was based, and its level of detail (for exam-
ple, was it on the aggregate or the SKU 
level?), and they should later compare it 
with actual demand.

For an existing product with at least one 
season of demand history, it may be possi-
ble to use past forecasting errors to pre-
dict future forecasting accuracy. Other-
wise, we recommend the approach em-
ployed by Sport Obermeyer: convene a 
panel of experts to make independent fore-
casts, and use the variance in their predic-
tions to measure the accuracy of the fore-
casts.

Using risk-based production sequencing 
requires plants to be flexible enough to 
switch between various seasonal products 
and to have access to required materials 
and components when they are needed. 
Achieving optimal flexibility may entail 
changes in equipment or require limiting 
risk-based production sequencing to prod-
uct families that run on the same equip-
ment. Ensuring access to the right sup-
plies requires extensive discussions with 
suppliers to find a way to meet both par-
ties’ needs. For example, the suppliers’ 
need for early commitment might be satis-
fied if the company specifies only the total 
volume requirements early. The company’s 
need for flexibility might be satisfied if the 
suppliers allow it to postpone specifying 
the mix of supplies it needs until market 
trends become clear.

Finally, for all decisions about supply chain 
changes and production planning, it is im-
portant to adopt a framework rooted in a 
probabilistic model of demand. Contrary to 
what many believe, market uncertainty is a 
manageable risk.
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Coping with Demand Uncertainty at Sport Obermeyer

Longtime industry player Klaus Obermeyer characterizes the skiwear market as extremely 
fickle. What possible use could formal statistical methods have in such an unpredictable 
setting? You’d be surprised. The trick lies in realizing that although demand for each prod-
uct can be highly uncertain, the distribution of demand follows a discernible pattern.

At Sport Obermeyer, we found that demand data followed a normal distribution, which is 
defined by its mean (average) and its standard deviation (a measure of the dispersion, or 
“width,” of the distribution and hence of the level of demand uncertainty).

The graph “Probable Sales of the Pandora Parka” shows a forecast distribution based on 
the demand predictions of the buying committee. The area under the curve between two 
points is equal to or greater than the probability of demand falling between those points. 
(For example, the shaded area represents the probability that demand exceeds 1,285 
units.) If Sport Obermeyer were to have only one opportunity to produce Pandora parkas, 
we would use this curve in the following manner to find the production quantity that maxi-
mizes expected profitability by balancing the risks of overproduction and underproduction.

For the Pandora parka, Sport Obermeyer earns $14.50 in marginal profit for each unit sold 
and loses $5.00 for each unit produced and not sold. The company should keep produc-
ing parkas as long as it expects the gain from each parka to exceed the loss. Expected 
profits are maximized by producing up to the point where the expected marginal gain from 
producing a parka is roughly equal to the expected marginal loss from producing that 
parka. For the Pandora, that occurs when the company produces 1,285 parkas, because 
the expected gain from producing the 1,285th parka is approximately equal to the ex-
pected loss from producing that parka. That is, the probability of selling the 1,285th parka 
(25.7%) multiplied by the profit if the company sells that parka ($14.50) is roughly equal to 
the probability of not selling it (74.3%) multiplied by what the company loses if it makes it 
and cannot sell it ($5.00).

This analysis illustrates two critical components of an accurate response program: assess-
ing a probability distribution for demand, and estimating the costs of stockouts and mark-
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downs. We have embedded this basic logic into a sophisticated algorithm that allows us 
to generate multistage, risk-based production schedules.1

To implement the approach described above, we had to estimate the mean and the stan-
dard deviation. For products with extensive historical demand data, those parameters can 
be estimated using statistical methods. However, with only a judgmental forecast avail-
able, we had to devise a different approach. We started by asking each member of Sport 
Obermeyer’s buying committee to provide us with an individual forecast for each product.

We treated the average of the committee members’ forecasts as the mean of the demand 
distribution. We estimated the standard deviation for each style to be twice the standard 
deviation of the buying committee’s forecasts. We decided to scale by a factor of two be-
cause the average standard deviation of actual forecasting errors in preceding seasons 
was twice that of the buying committee’s forecasts.

We believed that forecasts would tend to be more accurate for those styles for which the 
buying committee members had similar forecasts—that is, those whose forecasts had a 
low standard deviation. This hypothesis was confirmed with actual data from the 1992–
1993 season. The close fit between actual and predicted forecasting errors gave us a solid 
basis for determining which products were safe to produce before additional sales data be-
came available and which were not. Using this information along with detailed data about 
minimum lot sizes and other production constraints, we formulated an appropriate risk-
based production sequence for Sport Obermeyer.

Just as quick-response and just-in-time programs cannot realize their full potential without 
corresponding changes in planning systems, neither should those changes in analytical ap-
proach exist in isolation. Improvements in supply chain speed and flexibility are essential 
to achieving the full potential of an accurate response program.2
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In Britain the sales of foods marketed as healthier are rocket-
ing. But what if the very food sold to us as healthier is making 
us fat? 

Movie 1.6  Men Who Made Us Fat - Health Halo
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Information Technology’s Dangerous Trend in Africa

by Ndubuisi Ekekwe

For the past few decades, emerging technologies such as bio-
technology, microelectronics, information technology and com-
munications technologies have become central to the socio-
economic development of nations. These technologies im-
prove productivity and facilitate better living standards when 
they penetrate into societies. Among them, information tech-
nology (IT) has become the most dominant; IT has revolution-
ized almost every aspect of our lives, public and private, by 
connecting individuals, institutions and governments in mutu-
ally dependent ways. With its ease of adoption, this interde-
pendence has scaled rapidly, unlike any other technology in 
modern history. In Africa, for example, despite decades of us-
ing electricity, no one can claim that the continent has fully 
adopted it. The same applies to the aerospace and biochemi-
cal industries, among others.

IT is good for developing countries — it empowers people and 
improves their lives. But, in many African countries, the suc-
cesses afforded by IT can backfire if it becomes a too-
dominant focus. Take Nigeria for example: Despite decades of 
crude oil exploration, it cannot claim that it has developed in-
digenous domain expertise in that industry. If the MNCs de-
part, Nigeria will cease to remain an oil-producing nation, as it 
lacks the local ability to explore, extract and sustain produc-
tion. But in the IT industry, most Nigerian firms are well-
positioned for any challenge.

The success of IT in Africa has reached a level where it is be-
ing dangerously over-emphasized. From The World Bank to 
The African Union, everyone is talking about IT. IT events are 

If you educate a man, 

you educate an 

individual.  But if you 

educate a woman, you 

educate a nation. 
 
- African Proverb
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very common everywhere, not to mention 
the Google, Microsoft, and Blackberry 
platform-based competitions that are be-
ing endlessly unleashed as these brands 
jockey for position on the continent. The 
Nigerian government has created a new 
ministry to focus solely on IT and related 
areas. And African leaders are neglecting 
most non-IT technologies. Across most Af-
rican universities, the only funded and ac-
tive labs are the IT labs. University adminis-
trators are happy to tout how they 
equipped IT labs, though everything else is 
broken. Agricultural engineering students 
are more focused on IT than on learning to 
build next-generation farm machinery. It’s 
a troubling pattern, as everyone wants to 
be seen as IT-savvy.

While IT can be applied to any field, the 
way Africa is promoting it sets a danger-
ous precedent. In my continent, “informa-
tion technology” has become synonymous 
with “technology” itself. If you don’t know 
IT, you’re not a techie. You can master die-
sel engines and polymer technology, but 
without expertise in IT, few believe that you 
belong in the technology sector.

So, what’s the danger? Everyone wants to 
be an IT guy. No one remembers that we 
still need food. At the University of Nairobi, 
I recently asked a group of agricultural sci-

ence students about their plans upon 
graduation. Only one wanted to stay in agri-
culture; others are making apps for farm-
ers. Yes, they know more about mobile op-
erating systems and mobile payments than 
they do about farming! The farms are now 
IT labs. And while you can simulate farm-
ing on tablets, you can’t eat the virtual 
fruit.

Pick up a typical newspaper on the conti-
nent, and you’ll find that the technology 
column has been changed to an IT col-
umn. Newspapers write about Google, 
Blackberry, Facebook and Apple in the 
technology section, but non-IT companies 
— though they’re technology firms — are 
rarely reported on. Tech journalism is now 
IT journalism. Even the governments have 
confused technology policy with IT policy.

I firmly believe that IT has helped Africa, 
and that it has a role to play as the conti-
nent advances. But, there needs to be a 
balance. The continent needs techies in 
mining, geology, semiconductors, agricul-
ture, chemicals, and other areas besides 
IT, and government must ensure that IT 
does not create a situation that will destroy 
the continent’s capacity to feed her citi-
zens and compete in the future.
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Humanity from Space is an epic journey of discovery. Using the 
very latest mind-boggling data and astonishing CGI, the film 
traces the story of humankind’s ascent from hunter-gatherer to 
dominant global species.

Movie 2.1  Humanity From Space - Black Marble



Science as Business?

Can Science Be a Business?

Lessons from Biotech

by Gary P. Pisano

In its 30 years of life, the biotechnology industry has attracted more than $300 billion in 
capital. Much of this investment has been based on the belief that biotech could transform 
health care. The original promise was that this new science, harnessed to new forms of en-
trepreneurial businesses that were deeply involved in advancing basic science, would pro-
duce a revolution in drug therapy. Unencumbered by the traditional technologies and or-
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ganizations of the established pharmaceuti-
cal giants, these nimble, focused, science-
based businesses would break down the 
wall between basic and applied science 
and produce a trove of new drugs; the 
drugs would generate vast profits; and, of 
course, investors would be handsomely re-
warded.

So far, the promise remains largely that. Fi-
nancially, biotech still looks like an emerg-
ing sector. Despite the commercial suc-
cess of companies such as Amgen and Ge-
nentech and the stunning growth in reve-
nues for the industry as a whole, most bio-
technology firms earn no profit. Nor is 
there evidence that they are significantly 
more productive at drug R&D than the 
much maligned behemoths of the pharma-
ceutical industry.

Despite the commercial success of several 
companies and the stunning growth in reve-
nues for the industry as a whole, most bio-
technology firms earn no profit.

This disappointing performance raises a 
question: Can organizations motivated by 
the need to make profits and please share-
holders successfully conduct basic scien-
tific research as a core activity? For 30 
years, debate has been intense about 
whether business’s invasion of basic sci-

ence—long the domain of universities and 
other nonprofit research institutions—is lim-
iting access to discoveries, thereby slow-
ing scientific advance. But the question of 
whether science can be a profitable busi-
ness has largely been ignored.

As always, the prevailing outlook in the in-
dustry itself is that the revolution in drug 
creation will succeed; it will just take a little 
longer than anticipated. That may be wish-
ful thinking. Over the past 20 years, I have 
conducted extensive research on the 
strategies, structure, performance, and 
evolution of the biotechnology and pharma-
ceutical sectors. I learned that the “anat-
omy” of the biotech sector—much of it bor-
rowed from models that worked quite well 
in software, computers, semiconductors, 
and similar industries—is fundamentally 
flawed and therefore cannot serve the 
needs of both basic science and business. 
Unless that anatomy changes dramatically, 
biotech won’t be able to attract the invest-
ments and talent required to realize its po-
tential for transforming health care.

By “anatomy,” I mean the sector’s direct 
participants (start-ups, established compa-
nies, not-for-profit laboratories, universi-
ties, investors, customers); the institutional 
arrangements that connect these players 
(markets for capital, intellectual property, 
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and products); and the rules that govern 
and influence how these institutional ar-
rangements work (regulations, corporate 
governance, intellectual property rights). 
For biotechnology to fully succeed, its anat-
omy must help the players collectively to 
excel in three ways: managing risk and re-
warding risk taking, integrating the skills 
and capabilities that reside in a range of 
disciplines and functions, and advancing 
critical knowledge at the organizational 
and industry levels.

The parts of an industry’s anatomy should 
support one another in meeting these chal-
lenges. In biotech, they work at cross-
purposes. For example, the way the indus-
try manages and rewards risks—how busi-
nesses are funded—conflicts with the long 
R&D timetable needed to create new 
drugs. The fragmented nature of the indus-
try, with scores of small, specialized play-
ers across far-flung disciplines, is a poten-
tially useful model for managing and re-
warding risk, but it has created islands of 
expertise that impede the integration of 
critical knowledge. And biotech’s market 
for intellectual property, which allows indi-
vidual firms to lock up the rights to basic 
scientific knowledge, limits the number of 
scientists who can advance that knowl-
edge by learning through trial and error.

The way the industry manages and re-
wards risks—how businesses are fund-
ed—conflicts with the long R&D timetable 
needed to create new drugs.

While all this sounds pretty gloomy, it does 
not mean that the industry is doomed. It 
does not mean that science cannot be a 
business. It does mean that biotech’s anat-
omy needs to change—an undertaking 
that would have a major impact not only 
on drug R&D and health care but also on 
university- and government-funded scien-
tific research, other emerging industries en-
gaged in basic science, and the U.S. econ-
omy. The purpose of this article is to pro-
vide a framework for such an undertaking 
and to offer some ideas about the new or-
ganizational forms, institutional arrange-
ments, and rules that will be required.

The Biotech Experiment

Science-based business is a relatively re-
cent phenomenon. By “science-based,” I 
mean that it attempts not only to use exist-
ing science but also to advance scientific 
knowledge and capture the value of the 
knowledge it creates. A significant portion 
of the economic value of such an enter-
prise is ultimately determined by the qual-
ity of its science.
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Before the emergence of biotech, science 
and business largely operated in separate 
spheres. Conducting research to expand 
basic scientific knowledge was the prov-
ince of universities, government laborato-
ries, and nonprofit institutes. Commercializ-
ing basic science—using it to develop 
products and services, thus capturing its 
value—was the domain of for-profit compa-
nies. Historically, a handful of companies, 
including AT&T (the parent of Bell Labs), 
IBM, Xerox (the parent of the Palo Alto Re-
search Center), and GE, did some remark-
able research, but they were the excep-
tion. By and large, businesses did not en-
gage in basic science, and scientific institu-
tions did not try to do business.

The biotech sector fused these two do-
mains, creating a science-business model 
that nanotechnology, advanced materials, 
and other industries have adopted. For-
profit enterprises now often carry out basic 
scientific research themselves, and univer-
sities have become active participants in 
the business of science. They patent their 
discoveries; their technology-transfer of-
fices actively seek commercial partners to 
license the patents; and they partner with 
venture capitalists in spawning firms to 
commercialize the science emanating from 
academic laboratories.

In numerous instances, the boundary be-
tween a university and a biotech firm is 
blurred. The founders of a substantial num-
ber of biotech firms include the professors 
(many of them world-renowned scientists) 
who invented the technologies that the 
start-ups licensed from the universities, of-
ten in return for an equity stake. These 
companies frequently maintain their links 
with the universities, working closely with 
faculty members and postdoctoral candi-
dates on research projects, and some-
times using the university laboratories. In 
many instances, the founding scientists 
even retain their faculty posts.

The science business was born in 1976, 
when the first biotech company, Genen-
tech, was created to exploit recombinant 
DNA technology, a technique for engineer-
ing cells to produce human proteins. It was 
founded by Robert Swanson, a young ven-
ture capitalist, and Herbert Boyer, a profes-
sor at the University of California at San 
Francisco who had coinvented the technol-
ogy. In addition to demonstrating that bio-
technology could be used to develop 
drugs, Genentech created a model for 
monetizing intellectual property that has 
proved remarkably powerful in shaping the 
way the biotech industry looks and per-
forms. 
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This model consists of three interrelated 
elements:

• technology transfer from universities 
to the private sector through creating 
new firms rather than selling to exist-
ing companies;

• venture capital and public equity mar-
kets that provide funding at critical 
stages and reward the founders—in-
vestors, scientists, and universiti-
es—for the risks they have taken;

• a market for know-how in which 
young companies provide their intel-
lectual property to established enter-
prises in exchange for funding.

In 1978, Genentech struck an agreement 
with Eli Lilly, a major pharmaceutical com-
pany. In return for the manufacturing and 
marketing rights to recombinant insulin, 
Lilly would fund development of the prod-
uct and pay Genentech royalties on its 
sales. This agreement knocked down one 
of the chief barriers to new firms’ entering 
the pharmaceutical business: the huge 
cost ($800 million to $1 billion in today’s 
dollars) over the long time (ten to 12 years) 
generally required to develop a drug. This 
was also the first time a pharmaceutical 
company had essentially outsourced a pro-
prietary R&D program to a for-profit enter-

prise. Since then, virtually every new bio-
tech firm has formed at least one contrac-
tual relationship with an established phar-
maceutical or chemical company, and 
most have formed several.

This market for know-how has encouraged 
venture capitalists to provide seed money 
for start-ups. It has also helped biotech 
companies tap public equity markets for 
capital by providing investors with an alter-
native to profits and revenues as a gauge 
of value. Genentech’s wildly successful ini-
tial public offering in 1980 demonstrated 
that a firm with no product revenues or in-
come could go public—which made the 
sector even more attractive to venture capi-
talists.

The Promise

The rise of this system for monetizing intel-
lectual property was intertwined with high 
hopes for biotech. Through the 1980s and 
into the 1990s, the sector seemed to offer 
a solution to the looming crisis in R&D pro-
ductivity that threatened established phar-
maceutical companies. Facing a shortage 
of potential blockbuster drugs in their pipe-
lines, these companies had dramatically in-
creased their R&D spending, but to no 
avail. With new drugs unable to compen-
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sate for the major drugs that were losing 
their patent protection, financial analysts 
questioned the sustainability of the indus-
try’s profits. Biotech’s champions in the sci-
entific and investment-banking communi-
ties believed that its technologies would 
create an avalanche of profitable new 
drugs. They argued that small, specialized 
biotech companies had a comparative ad-
vantage in research over bureaucratic, ver-
tically integrated pharmaceutical giants; 
Big Pharma should therefore focus on mar-
keting and leave innovative R&D to nimble 
biotech firms that were closer to the sci-
ence. Even some executives at major phar-
maceutical companies appeared to believe 
this, as evidenced by their decisions to ag-
gressively pursue alliances with biotech 
firms.

Because the products of the first wave of 
biotech companies—including Amgen, Bio-
gen Idec, Cetus, Chiron, Genentech, and 
Genzyme—were proteins found in the hu-
man body, scientists, managers, and in-
vestment bankers involved in the sector ar-
gued that they would have a much lower 
failure rate than conventional, chemical-
based drugs. The lower technological risks 
would mean lower business risks. The ini-
tial success of a few genetically engi-
neered replacement hormones—insulin, hu-
man growth hormone, and clotting factor 

VIII to treat hemophilia among them—
seemed to validate this view.

The sequencing of the human genome and 
the invention of so-called industrialized 
R&D techniques further bolstered predic-
tions that biotech would generate break-
through therapies and tremendous gains in 
R&D productivity. The reasoning was that 
the massive amount of biological data pro-
duced would help enormously in identify-
ing the precise causes of diseases, and 
that techniques such as combinatorial 
chemistry (for creating new compounds), 
high-throughput screening (for testing the 
compounds’ medicinal potential), and com-
putational chemistry (for “rationally design-
ing” drugs to have specific effects) would 
greatly increase the quantity and quality of 
drug candidates. The days of inefficient, 
trial-and-error, craft-based, one-molecule-
at-a-time approaches to drug discovery 
were deemed to be numbered.

Progress to Date

Excitement about these emerging technolo-
gies, the exploding number of biotech 
start-ups (some 4,000 over three decades), 
and the sector’s soaring annual revenues 
(now about $40 billion) only reinforced this 
optimism. But if the industry’s success is 
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measured by profitability and progress in 
revolutionizing R&D to generate an ava-
lanche of breakthrough drugs, a troubling 
picture emerges.

First, only a tiny fraction of biotech compa-
nies have ever been profitable or gener-
ated positive cash flows, and the sector as 
a whole has lost money. (See the exhibit 
“Profitless Growth for Biotech.”) Of the 
firms that have been profitable, only an 
elite handful of the oldest—including Am-
gen, Biogen Idec, Genentech, and Gen-
zyme—have generated substantial profits. 
Only Amgen and Genentech have broken 
into the league of established pharmaceuti-
cal companies. It’s especially noteworthy 
that Genentech, after pioneering the sys-
tem for monetizing intellectual property, 
then took a different path: along with Am-
gen, Genzyme, and a few others, it verti-
cally integrated by investing heavily in 
manufacturing and marketing even as it 
continued to build internal scientific capa-
bilities. In addition, Genentech forged a 
long-term relationship with Roche, the 
Swiss pharmaceutical giant, which owns 
56% of its shares.

Second, there is no sign that biotechnol-
ogy has revolutionized the productivity of 
pharmaceutical R&D, despite many claims 
to the contrary. The average R&D cost per 

new drug launched by a biotech firm is not 
significantly different from the average cost 
per new drug launched by a major pharma-
ceutical company. (See the exhibit “Bio-
tech Has Produced No Breakthrough in 
R&D Productivity.”) Nor has industrialized 
R&D dramatically increased the number of 
compounds that make it to human clinical 
testing, let alone into the market. (See the 
exhibit “Industrialized R&D Has Yet to De-
liver for Biotech.”) There is no conclusive 
proof that the unexceptional productivity 
of biotech firms is due to the complexity 
and risk of the projects they undertake.

Nor is there reason to believe that bio-
tech’s productivity will improve with time. 
Optimists point out that biotech firms ac-
count for a growing percentage of drugs in 
clinical development. This suggests that 
we should expect a great number of drugs 
to emerge from the biotech pipeline in the 
future. But while industry spending on R&D 
continues to increase substantially, the at-
trition rate of biotech drugs in develop-
ment has also grown over time. Thus it is 
doubtful that biotech’s output per dollar in-
vested in R&D will improve significantly.

Finally—and perhaps not surprisingly—the 
biotech sector appears to be retreating 
from its distinctive position at the radical 
and risky end of the R&D spectrum. Since 
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2001, when the genomics bubble burst, 
the strategies of start-ups and the prefer-
ences of venture capitalists have under-
gone a marked change. Rather than form-
ing so-called molecule-to-market compa-
nies, whose first product revenues might 
be more than a decade away, entrepre-
neurs and investors have begun to look for 
lower-risk, faster-payback models, such as 
licensing existing projects and products 
from other companies and then refining 
them.

Refinements such as new formulations, in-
cluding new technologies for delivery, are 
certainly valuable. They can lead to signifi-
cant therapeutic improvements and ex-
panded treatment options. That said, the 
change in strategies raises a major con-
cern: If young biotech firms are not pursu-
ing cutting-edge science, who will focus 
on the higher-risk long-term projects that 
offer potential medical breakthroughs?

People involved in biotechnology have 
long contended that the sector will flourish 
eventually. Some still say it’s just a matter 
of time and money. Others insist that tech-
nology will save the day. Genomics, pro-
teomics, systems biology, and other ad-
vances will make it possible to identify 
promising drug candidates with a high de-
gree of precision at extremely early stages 

of the R&D process, which should lead to 
a dramatic reduction in failure rates, cycle 
times, and costs.

Such optimism assumes that the underly-
ing structure of the sector is healthy and 
the strategies of the players make sense. 
My research suggests otherwise. This 
structure and these strategies cannot 
solve the fundamental business and scien-
tific challenges facing the sector.

A Flawed Anatomy

Like living things, industries are not “de-
signed” but they have designs. In living 
things, these designs are called anato-
mies. Anatomy helps us understand what 
a given species is capable of and why cer-
tain species can thrive in some environ-
ments but not others. Anatomy explains 
why a cheetah can run 65 mph and a turtle 
can’t. The fit between anatomy and envi-
ronment matters in economics, too.

The anatomy of the biotechnology industry 
looks quite similar to those of other high-
tech sectors, such as software and semi-
conductors. It involves university-spawned 
start-ups that focus on specific pieces of 
the R&D value chain; a role for the venture 
capital and public equity markets; and a 
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market for know-how. What some might 
call the Silicon Valley anatomy has worked 
wonderfully well in these other sectors. Bio-
tech’s anatomy was based on the premise 
that it would be a lot like them. But when it 
comes to R&D, biotech differs radically in 
three ways:

• Profound and persistent uncertainty, 
rooted in the limited knowledge of human 
biological systems and processes, 
makes drug R&D highly risky.

• The process of drug R&D cannot be bro-
ken neatly into pieces, meaning that the 
disciplines involved must work in an inte-
grated fashion.

• Much of the knowledge in the diverse dis-
ciplines that make up the biopharmaceuti-
cal sector is intuitive or tacit, rendering 
the task of harnessing collective learning 
especially daunting.

• Contending with profound uncertainty 
and risk.

The basic feasibility of technologies is not 
an issue for R&D in most industries, where 
the effort and resources go primarily into 
developing concepts already known to be 
technically feasible. Car designers may 
grapple with engineering problems con-
cerning a vehicle’s various parts and worry 

about whether the design can be manufac-
tured and whether customers will buy the 
vehicle. But they can be virtually certain 
that at the end of the process the vehicle 
will work. Even in high-tech industries 
s u c h a s s e m i c o n d u c t o r s , h i g h -
performance computers, and aircraft, it is 
usually fairly clear which commercial R&D 
projects are scientifically feasible and 
which are not.

This is not the case with drug R&D. 
Whether a drug candidate is safe and effec-
tive can be determined only through a 
lengthy process of trial and error. Despite 
extraordinary progress in genetics and mo-
lecular biology over the past few decades, 
scientists still find it extremely difficult to 
predict how a particular new molecule will 
work in humans. Even today, they can as-
sume that the most likely outcome of a pro-
ject, after years of effort, will be failure. His-
torically, only one out of about 6,000 syn-
thesized compounds has ever made it to 
market, and only 10% to 20% of drug can-
didates beginning clinical trials have ulti-
mately been approved for commercial 
sale.

Advances in basic science may eventually 
improve these odds. But so far (and con-
trary to expectations), biotechnology has 
actually increased the uncertainties in drug 
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R&D. Although the number of targets (pos-
sible causes of diseases), weapons (thera-
pies) with which to attack them, and novel 
approaches for identifying new potential 
causes and cures has exploded, knowl-
edge about many of these options remains 
superficial, forcing scientists to engage in 
more trial and error, not less. So even 
though biotechnological advances may 
eventually reduce the technical risks in 
R&D, they have to date had the opposite 
effect.

Profound, persistent uncertainty translates 
into high, long-term risks. At first glance, 
biotech’s system for monetizing intellectual 
property seems to have functioned fairly 
well in managing such risks. The rapid for-
mation of new firms has given rise to a 
plethora of experiments. The allure of eq-
uity ownership has encouraged scientific 
entrepreneurs to take the risks inherent in 
starting new firms. And venture capitalists 
have had the wherewithal to manage early-
stage risks and to diversify them by build-
ing portfolios of firms. A closer examina-
tion, however, suggests that hidden flaws 
in the system have impeded the overall 
business performance of the sector.

Venture capitalists have a time horizon of 
about three years for a particular invest-
ment—nowhere near the ten or 12 years 

most companies take to get their first drug 
on the market. In addition, because they 
need to spread their risks, not even the 
largest funds can afford to sink a vast sum 
into any one start-up. According to data 
from the National Venture Capital Associa-
tion on fund investment policies, the aver-
age investment in a biotech firm is about 
$3 million. The average maximum is $20 
million—far less than the $800 million to $1 
billion typically required to develop a suc-
cessful drug.

Biotech firms rely on public equity and strate-
gic alliances to close the gap. These solu-
tions, however, create other problems.

Public equity markets are not designed to 
deal with the challenges of enterprises en-
gaged in R&D only, which compose most 
of the biotech sector. These companies 
cannot be valued on the basis of earnings; 
most of them don’t have any. Their value 
hinges almost exclusively on their ongoing 
R&D projects. But trying to value them on 
the basis of projects that face years of 
great technical and commercial uncer-
tainty is next to impossible. Information is 
simply inadequate. No clear disclosure 
and valuation standards exist for intangible 
assets in general and R&D projects in par-
ticular. Generally accepted accounting prin-
ciples (GAAP) typically don’t require com-
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panies to disclose their R&D projects, and 
although biotech and pharmaceutical firms 
must disclose information on the state of 
their development pipelines, the require-
ments are vague. For example, companies 
have discretion over how much detail to 
provide about possible therapeutic uses of 
a given product, clinical trial results and 
progress, and future development plans. 
Without adequate information, even the 
most sophisticated valuation techniques, 
such as real options and Monte Carlo simu-
lation, are of limited use.

The other challenge for investors is inter-
preting the publicly announced results of 
clinical trials. Companies can and do inter-
pret these results in different ways. Even if 
they interpret them similarly, they may 
make different decisions about whether to 
proceed to the next stage, based on their 
differing appetites for risk.

Public investors have looked to the market 
for know-how to fill this information gap. 
With their years of experience and armies 
of scientists, the big pharmaceutical com-
panies that have struck deals with biotech 
firms surely have the knowledge to assess 
projects’ technical and commercial pros-
pects. So the willingness of Merck or No-
vartis or Eli Lilly to invest in a biotech com-
pany’s project should signal that its pros-

pects are good, right? Not necessarily. 
Pharmaceutical companies often make alli-
ances in precisely those areas where they 
lack expertise. Moreover, in many cases 
they have spent lavishly on alliances and 
reaped little in return—or have walked 
away from licensing early-stage drugs that 
eventually became blockbusters.

Further evidence that the system for 
monetizing intellectual property is flawed is 
that, on the whole, the long-term returns 
on investments in biotech have not been 
commensurate with the substantial risks. 
While venture capital funds have enjoyed 
some stellar years, and individual biotech 
stocks have performed spectacularly, aver-
age returns overall have been disappoint-
ing relative to the risks. From 1986 through 
2002, venture capital funds generated an 
average annual internal rate of return of 
16.6%. And an analysis conducted by Bur-
rill, a San Francisco–based merchant 
bank, found that an investor who bought 
all 340 biotech IPOs from 1979 through 
2000 and held on to those shares until 
January 2001 (or until a company was ac-
quired) would have realized an average an-
nual return of 15%.

All this may explain why biotech start-ups 
appear to be retreating from the riskiest 
projects. Although it is hard to know con-
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clusively, indications are that investors are 
becoming more cautious.

Integrating diverse disciplines.

Thanks largely to the emergence of the bio-
tech industry, the tool kit of drug R&D has 
become much bigger and much more di-
verse. In the mid-1970s, it was dominated 
by a single discipline: medicinal chemistry. 
Today it includes molecular biology, cell bi-
ology, genetics, bioinformatics, computa-
tional chemistry, protein chemistry, combi-
natorial chemistry, genetic engineering, 
high-throughput screening, and many oth-
ers. These new tools are opening up new 
opportunities, but each sheds light on only 
one piece of a very complex puzzle. Dis-
covering and developing drugs effectively 
requires that all the pieces come together. 
Therefore, integration across diverse scien-
tific, technical, and functional domains is 
more important than ever if the scientific 
promise of biotech is to be realized.

The challenge of integration is not unique to 
drugs. Virtually all R&D involves solving multi-
ple types of problems. Not only must the 
many problems be solved, but the solutions 
must ultimately work together as a whole.

In some cases—including highly complex 
systems such as electronics equipment, 
automobiles, software, and airplanes—a 

big R&D problem can be broken down into 
a set of relatively independent subprob-
lems, to be solved independently and then 
put together. Modularity makes possible 
the division of labor among different organi-
zations specializing in different parts of the 
system, but it generally requires well-
defined interfaces and standards that spec-
ify how different components of the sys-
tem are supposed to fit and function to-
gether. In addition, modularity requires that 
intellectual property be codified and the 
rights to it be clearly defined and pro-
tected. Drug R&D lacks these require-
ments.

Most of the numerous functional and tech-
nical activities involved in drug R&D tend 
to be highly interdependent. A case in 
point is identifying a target for drug discov-
ery. The big questions to be resolved are 
what the underlying mechanism of the dis-
ease is and where drug therapy might inter-
vene in it. Because human biology is ex-
traordinarily complex, target identification 
is extraordinarily multifaceted. What is the 
pathway? What genes might be at work? 
How do they interact? What are the pro-
teins those genes express, and what do 
they do? What is their structure? How 
likely is one or more of them to be a “drug-
gable” target? Answering these questions 
requires insights from different disci-
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plines—including structural genomics, 
functional genomics, cell biology, molecu-
lar biology, and protein chemistry—and 
also a broad range of approaches, includ-
ing computat ional methods, high-
throughput experimentation, and tradi-
tional “wet” biology.

The same kind of integration must also oc-
cur further downstream in development 
but with still other disciplines, such as toxi-
cology, process development, formulation 
design, clinical research, biostatistics, regu-
latory affairs, and marketing. It is difficult, if 
not downright impossible, to successfully 
develop a drug by solving problems indi-
vidually in isolation, because each techni-
cal choice (the target you pursue, the mole-
cule you develop, the formulation, the de-
sign of the clinical trial, the choice of the 
target patient population, and the choice 
of manufacturing process) has implications 
for the others. Arriving at a solution re-
quires that different kinds of scientists re-
peatedly exchange huge amounts of infor-
mation. In other words, they must work to-
gether in a highly integrated fashion.

There are two basic ways of achieving inte-
gration. One is by having individual firms 
own all the requisite pieces of the puzzle 
(vertical integration). The other is with 
market-reliant networks, in which inde-

pendent specialists integrate their work 
through alliances, licensing arrangements, 
and collaboration. The traditional pharma-
ceutical business employs the former, and 
the biotech industry the latter.

Most biotech firms were formed to allow 
small teams of highly dedicated scientists 
to focus on exploiting a specific finding or 
body of work initiated at a university. The 
result was hundreds of islands of special-
ized expertise. The biotech sector has re-
lied heavily on the market for know-how to 
link these islands. There are indications, 
however, that this market can’t facilitate 
the flow of information and the collective 
problem solving needed to develop new 
drugs.

To function in a highly efficient fashion, a 
market for any property—whether real es-
tate or intellectual property—requires well-
defined, well-protected rights. Strong IP 
protection generally exists in software and 
semiconductors. A piece of software code, 
for instance, is a fairly distinct entity that 
can be protected by legal mechanisms, 
and its theft can be detected quite easily. 
In biotechnology, the IP regime is more 
complex and murkier. It is often not clear 
what is patentable and what is not. Moreo-
ver, the most valuable IP is often not a spe-
cific molecule but data, understanding, 
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and insights relating to how that molecule 
behaves, what it can do, what its potential 
problems are, and how it might be devel-
oped. Such knowledge can be much more 
difficult to patent.

Murky IP creates two problems: It makes 
its owners think twice about sharing it in 
the first place, and it provides fertile 
ground for contract disputes over what will 
be shared. Biotech has suffered both. 
Suits between former partners and collabo-
rators have been fairly common. Indeed, 
Genentech and Lilly, whose recombinant-
insulin deal became a template for the in-
dustry in many ways, wound up in a legal 
contest over rights to use genetic-
engineering technology to produce human 
growth hormone. After codeveloping re-
combinant human erythropoietin, a syn-
thetic protein that stimulates the body’s 
production of red blood cells, Amgen and 
Johnson & Johnson fought a bitter legal 
battle over the division of marketing rights. 
Years after that, they had another dispute 
about whether a later version of the drug 
was a completely new product or an im-
proved form of the original.

Another formidable barrier to sharing infor-
mation is the tacit nature of much of the 
knowledge critical to drug R&D. Such 
knowledge cannot be fully described in 

writing, because the cause-and-effect prin-
ciples behind the techniques or know-how 
have not been completely identified. This 
is common in emerging fields, but the mag-
nitude of tacit knowledge in biotech im-
pedes the pace of learning in the sector, as 
we shall see.

Promoting cumulative learning.

It would be hard to overstate the impor-
tance of learning to the long-term health of 
science-based sectors. The profound and 
persistent uncertainty enveloping biotech 
in particular and drug R&D in general 
means that what is known pales in com-
parison to what remains to be discovered. 
New hypotheses and findings must con-
stantly be evaluated, and decisions must 
be made about which options to pursue 
and which to discard. These decisions 
must occur in the fog of limited knowledge 
and experience. Mistakes are common, 
not because people or firms are incompe-
tent but because they are constantly danc-
ing on the edge of knowledge.

When, as in the case of drug R&D, failure 
is far more common than success, the abil-
ity to learn from failure is critical to making 
progress. Learning can occur at multiple 
levels in a system or an industry. A scien-
tist who has spent decades doing research 
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on cell growth factors, for instance, will 
have accumulated quite a lot of knowl-
edge, and the lab in which he worked will 
have learned many new things from his re-
search as well as from that of others in the 
lab. This learning will be not only the aggre-
gate of what individuals know but also the 
insights shared by the community. Some 
of this knowledge will be formalized in or-
ganizational procedures and methods, but 
much of it will probably be tacit.

Despite scientific advances, there is still an 
art to drug discovery that relies on judg-
ment, instinct, and experience. For exam-
ple, what individual scientists know about 
a molecule, or a biological target for attack-
ing a disease, or the behavior of a drug in-
side the body cannot be codified or re-
duced to precise rules—if X, then Y. Data 
from experiments are subject to a wide 
range of interpretation and opinion. What 
constitutes a strong signal of potential effi-
cacy for one researcher may give pause to 
another.

As a result, sharing experiences over an ex-
tended period matters enormously in such 
endeavors, and the breadth of the sharing 
is extremely important. For the science to 
advance, each of the disciplines with ex-
pertise needed to solve a problem must be 
able to leverage the collective wisdom.

Unfortunately, the biotech industry is not 
organized to learn from experience over 
time. Once again, its system for monetiz-
ing intellectual property is to blame. By fu-
eling the proliferation of start-ups, the sys-
tem has helped create a sector of relatively 
inexperienced firms. The typical young firm 
in biotech simply lacks the capabilities that 
Genentech, for example, accumulated in 
the course of conducting R&D for 30 
years. Nor can newer ventures afford to 
learn through experience. They have lim-
ited financial resources, and investors 
aren’t willing to give them the time to per-
fect their craft.

Finally, the market for know-how hinders 
companies from forming long-term learn-
ing relationships. The lack of well-
delineated intellectual property rights is 
one problem; the short-term focus of alli-
ances is another. All too often, priority is 
given to the deal, not to building joint long-
term capabilities. As a result, most alli-
ances are at arm’s length and fairly brief. 
According to research by Harvard Busi-
ness School’s Josh Lerner and Stanford 
Business School’s Ulrike Malmendier, the 
length of a typical contract is just short of 
four years—much less than the amount of 
time needed to develop a drug. In addi-
tion, the relationship is often centered on 
reaching specific, short-term milestones; if 
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one is missed, the alliance may be termi-
nated.

All in all, the obstacles to integration and 
learning in the industry are enormous. 
Given these impediments, it’s hardly sur-
prising that biotech suffers from productiv-
ity problems.

A More Suitable Anatomy

To deal with profound uncertainty and high 
risks, allow closely interdependent prob-
lem solving, and harness the collective ex-
perience of disciplines throughout the sec-
tor, biotech needs a new anatomy—one 
that involves a variety of business models, 
organizational forms, and institutional ar-
rangements. The approaches needed to 
develop more innovative drugs differ enor-
mously from those required to develop 
less innovative drugs. One size does not fit 
all. A more suitable anatomy might include 
the following elements.

More vertical integration.

Far from being dead, vertical integration 
has an important role to play in the pharma-
ceutical industry’s future. It will be most 
useful in the pursuit of the most scientifi-
cally innovative drugs. Vertical integration 

requires a degree of scale, which means 
that established pharmaceutical compa-
nies are well positioned to be integrators. 
But that will require change. Most major 
pharmaceutical companies have created 
their own islands of expertise inside their 
own corporate boundaries, a deeply prob-
lematic practice that probably explains 
their poor R&D productivity. To realize their 
potential as integrators, they will need new 
internal structures, systems, and proc-
esses to connect technical and functional 
domains of expertise.

Far from being dead, vertical integration 
has an important role to play in the future 
drug industry.

Fewer, closer, longer-term collaborations.

Alliances will continue to be a critical com-
plement to internal R&D. Given the breadth 
and rate of technological change, not even 
the largest companies can explore all fac-
ets of the R&D landscape without help 
from outside parties—universities and 
smaller, specialized biotech firms. Their col-
laborative relationships, however, will differ 
substantially in form and number from 
those that currently dominate the sector.

For projects that are scientifically or tech-
nologically novel, forging fewer, deeper re-
lationships makes sense. Instead of sign-
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ing 40 deals in one year, a pharmaceutical 
company might be better off involving it-
self at any one time in only five or six that 
last five to ten years and are broad in 
scope. Instead of concentrating on a given 
molecule, for example, a collaboration 
might focus on specific therapeutic areas 
or target families. Such relationships would 
potentially result in much more sharing of 
proprietary information, greater joint learn-
ing, and larger, more productive invest-
ments. We simply cannot expect independ-
ent enterprises to share knowledge and en-
gage in true collaboration within a 
business-development framework that fo-
cuses on short-term goals and empha-
sizes the law of large numbers over com-
mitment.

Fewer independent biotech firms.

Small entrepreneurial biotech firms will con-
tinue to be an important element of the 
landscape. But there will be far fewer inde-
pendent public companies. The publicly 
held model will work only for companies 
that have earnings, allowing investors to 
judge their prospects; under existing dis-
closure practices, pure R&D enterprises do 
not belong in the public equity space.

Quasi-public corporations.

A possible alternative to the public com-
pany is the quasi-public corporation. Its 
shares are publicly traded, but a large com-
pany with a long-term strategic interest in 
the biotech firm’s success owns a majority 
stake. Such a relationship would provide a 
firm with much more intensive oversight 
than is possible with a normal public corpo-
ration, as well as a longer-term perspective 
and assured funding—all of which are cru-
cial for drug R&D. It would also allow the 
firm to operate with a significant degree of 
independence and to offer stock options 
and other incentives to attract and retain 
entrepreneurs. Genentech, which is 
majority-owned by Roche, is one of the 
few existing examples. Genentech has 
been highly profitable; its R&D programs 
have been among the most productive in 
the industry; and despite its growth it has 
maintained an entrepreneurial and 
science-based culture.

A new priority for universities.

A shift in the mentality and policies of uni-
versities is needed. They should focus pri-
marily on maximizing their contributions to 
the scientific community, not maximizing 
their licensing revenues and equity returns.

Much of the debate about university activ-
ity in the business of science has focused 
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on the impact of patents and has asked 
the wrong question: Should universities 
patent their discoveries? The central issue 
is the extent to which universities make 
available the knowledge embedded in their 
patents. They should be much more cau-
tious about granting exclusive licenses to 
basic scientific discoveries and supporting 
the creation of new firms. Putting the sci-
ence into the hands of more explorers is 
likely to accelerate the pace of advance.

“Open” licensing that makes an upstream 
discovery widely available on reasonable 
economic terms works best when the tech-
nologies in question are broadly applicable 
tools, techniques, or concepts with many 
potential (but uncertain) paths for develop-
ment. The advance of biotechnology 
would have been slowed considerably had 
recombinant DNA, monoclonal antibodies, 
and other basic genetic-engineering tech-
niques been exclusively licensed to a sin-
gle firm. Granting an exclusive license to 
an existing firm is necessary when the tech-
nology in question is specific and further 
downstream in its development, its value 
declines as access to it grows, and certain 
complementary assets and capabilities are 
needed to fully exploit it. For example, a 
novel cancer therapy might be more fully 
exploited if licensed to an organization 
with experience in both developing cancer 

drugs and designing and managing clinical 
trials. But that firm would be less inclined 
to invest in development if the therapy 
were also licensed to competitors. Grant-
ing an exclusive license to a start-up 
makes sense only when the technology is 
so radically different that existing firms 
lack the capabilities essential to develop-
ing it. For instance, it would probably 
make sense to incubate a highly novel 
technique such as tissue engineering in-
side a new firm that could build the essen-
tial capabilities from scratch.

More cross-disciplinary academic research.

In commercial drug R&D, the fragmenta-
tion of the knowledge base into highly spe-
cialized niches is a major barrier to integra-
tion. There is deep knowledge within, say, 
chemistry and genomics, but much less 
knowledge about the connections be-
tween them. This is partly because each 
academic discipline has its own focal prob-
lems, language, intellectual goals, theories, 
accepted methods, publication outlets, 
and criteria for evaluating research.

Some of the difficulty may be in the peer-
review process that universities use to 
award research grants. The process does 
an excellent job of ensuring that decisions 
are based on scientific merit, but reviewers 
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tend to award grants to projects within 
their own disciplines.

To address this problem, some universities 
have in the past decade launched interdis-
ciplinary institutes to bring together scien-
tists from biology, chemistry, mathematics, 
computer science, physics, engineering, 
and medicine. The Broad Institute, a re-
search collaboration involving faculty, pro-
fessional staff, and students from the aca-
demic and medical communities of Har-
vard and the Massachusetts Institute of 
Technology, is one example. Such collabo-
rations are a step in the right direction.

More translational research.

As the name implies, this kind of research 
translates basic scientific findings and con-
cepts into specific product opportunities. It 
connects early basic research with clinical 
testing, encompassing activities such as 
target identification and validation, in vitro 
and in vivo screening, and perhaps some 
early-stage human clinical trials. Working 
to understand how stem cells divide and 
specialize is an example of basic scientific 
research. Developing hypotheses and in-
sights about using stem cells to treat diabe-
tes is an example of translational research. 
Historically, the problem with translational 
research has been that the National Insti-

tutes of Health and other government agen-
cies that fund basic research view it as ap-
plied science, and private venture capital-
ists view it as too risky and too long-term. 
Moreover, to undertake translational re-
search requires investments in intellectual 
assets, such as novel animal models, that 
may be difficult to commercialize or even 
protect.

Translational research may be funded in 
two ways. The first is by extending the 
reach of government funding further down-
stream. This is already starting to happen 
with the NIH Roadmap for Medical Re-
search, an initiative launched by the 
agency’s director to identify and address 
major opportunities and gaps in biomedi-
cal research. The second is through more 
private funding. The largest pharmaceuti-
cal companies could increase their sup-
port for the translational research they con-
duct on their own or in collaboration with 
universities. Novartis, for one, has been 
pursuing both strategies. Venture philan-
thropies, too, hold promise. These organi-
zations tend to be privately funded, not-
for-profit entities that focus on advancing 
treatments for specific diseases. Some ex-
amples are the Bill & Melinda Gates Foun-
dation (for research on AIDS and infectious 
diseases in developing countries), the Mi-
chael J. Fox Foundation for Parkinson’s Re-
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search, the Multiple Myeloma Research 
Foundation, and the Prostate Cancer Foun-
dation. These organizations approach fund-
ing and management much the way tradi-
tional for-profit venture capitalists do, with 
a couple of big differences: They have long 
time horizons, and their goal is to make a 
therapeutic difference, not to return a profit 
to limited partners within three to five 
years.

With such organizational forms and institu-
tional arrangements, science can be a busi-
ness. Is it realistic to think that the anat-
omy of biotech could change so radically? 
Yes, for two reasons. One is that many of 
the elements I have listed already exist, 
even if they are still the exception, and 
their success will undoubtedly attract a fol-
lowing. The other is that evolution is the 
norm in business. Epochs of major techno-
logical innovation have been accompanied 
by transformational innovations in industry 
design. For example, the development of 
the rail and telegraph systems, which re-
quired enormous investments and the man-
agement of vast operational complexity, 
gave rise to the modern corporation, which 
separated ownership (shareholders) from 
management (salaried professionals). 
Throughout the past century, the modern 
corporation has continued to evolve. Ven-
ture capital’s emergence in the United 

States in the latter half of the twentieth cen-
tury, for instance, helped produce entrepre-
neurial organizations that played a crucial 
role in semiconductors, software, comput-
ers, and communications.

We can hope that biotech will similarly 
evolve and create a model for emerging 
science-based businesses like nanotech-
nology. After 30 years of experimentation, 
it is clear that biotech is not just another 
high-tech industry. It needs a distinctive 
anatomy—one that will serve the demands 
of both science and business. Only then 
can it deliver on its promise to revolution-
ize drug R&D, conquer the most intracta-
ble diseases, and create vast economic 
wealth.
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You might be alive today thanks to antibiotics, but with the rise 
of drug-resistant bacteria, many of these commonly prescribed 
drugs are no longer working. AJ+ explains how superbugs are 
becoming a real danger to medicine.

Movie 2.2  Why Many Antibiotics No Longer Work



Life Science Revolution

Transforming Life, Transforming Business: The Life-Science Revolution

by Juan Enriquez and Ray A. Goldberg

The speed with which the Internet transformed business during the last decade took many 
people by surprise. In this decade, the first of the twenty-first century, we may see an 
equally dramatic transformation, driven not by computers and communications but by ge-
netic engineering.

To date, the news on genetic engineering has been dominated by the controversy sur-
rounding genetically modified foods. Much less attention has been given to the even more 
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profound changes that lie ahead—for peo-
ple, for society, and, not least, for busi-
ness. In this important article, Juan Enri-
quez and Ray A. Goldberg describe how 
the ability to manipulate the genetic codes 
of living things will set off an unprece-
dented industrial convergence: farmers, 
doctors, drugmakers, chemical proces-
sors, computer and communications com-
panies, energy companies, and many 
other commercial enterprises will be drawn 
into the business of life science.

This transformation promises to be every 
bit as wrenching as the one set off by the 
Internet. The challenges are as great as 
the opportunities. We hope this article 
alerts people to the far-reaching implica-
tions of genetic engineering for business 
and starts a broad and much-needed dis-
cussion of the many issues that will need 
to be resolved as the pace of scientific ad-
vance quickens.

In 1990, the U.S. government launched the 
largest and most ambitious biology project 
ever conceived: the mapping of the human 
genome. Led by the Department of Energy 
and the National Institutes of Health, the 
project had a budget of $2 billion and soon 
came to involve more than 350 laborato-
ries around the world. The goal was to 
complete the map by 2005.

Progress came slowly, however. At its half-
way point in 1997, the initiative had gone 
through 90% of its money but had accu-
rately sequenced only 2.68% of the ge-
nome. Then, in May 1998, one of the pro-
ject’s leading scientists, Craig Venter, 
dropped a bombshell. Believing the map-
ping could be done much more quickly 
and efficiently, Venter announced that he 
was partnering with the Perkin-Elmer Cor-
poration to establish a company, Celera 
Genomics, that would map the genome by 
the year 2000—with no public funds what-
soever. A New York Times Magazine cover 
story summed up the audacity of Venter’s 
plan: “It was as if private industry had an-
nounced it would land a man on the moon 
before NASA could get there. As if an up-
start company intended to build the first 
atom bomb.”

By shifting the mapping of the human ge-
nome from the world of science to the 
world of commerce, Venter underscored a 
fact that should reverberate with everyone 
involved in business today: advances in ge-
netic engineering will not only have dra-
matic implications for people and society, 
they will reshape vast sectors of the world 
economy. The boundaries between many 
once-distinct businesses, from agribusi-
ness and chemicals to health care and 
pharmaceuticals to energy and computing, 
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will blur, and out of their convergence will 
emerge what promises to be the largest in-
dustry in the world: the life-science indus-
try.

A number of companies, from global gi-
ants like Monsanto and DuPont to start-
ups like Geron and Advanced Cell Technol-
ogy, have already bet their futures on life 
science. They realize that unlocking life’s 
code opens up virtually unlimited commer-
cial possibilities. But they are also finding 
that operating within this new industry pre-
sents a raft of wrenchingly difficult chal-
lenges. They must rethink their business, 
financial, and M&A strategies, often from 
scratch. They must make vast R&D invest-
ments with distant and uncertain payoffs. 
They must enter into complex partnerships 
and affiliations, sometimes with direct com-
petitors. And perhaps most difficult of all, 
they must contend with a public that is un-
comfortable with even the thought of ge-
netic engineering, much less its practice.

As scientific advances accelerate, more 
and more companies will be drawn, by 
choice or by necessity, into the life-science 
business. They, too, will confront chal-
lenges unlike any they’ve faced before. 
And the way they meet those challenges 
will not just determine their commercial 

success; it will also have a direct influence 
over the future of life on our planet.

Accelerating Breakthroughs

Man’s effort to transform life is hardly new. 
For centuries, farmers have been selec-
tively breeding plants and animals to in-
crease their yield of food and their resis-
tance to disease. But it wasn’t until the 
mid-1800s, when the Austrian botanist Gre-
gor Mendel began his studies of heredity, 
that breeding was transformed from a craft 
into a science. By the early twentieth cen-
tury, the laws governing heredity were well 
understood. The underlying mechanism re-
mained obscure, however, until the 1950s, 
when James Watson and Francis Crick dis-
covered the molecular structure of DNA.

Watson and Crick’s breakthrough opened 
the door to genetic engineering. But the 
early efforts to decipher DNA sequences 
were frustrated by the sheer complexity of 
the challenge. Through the 1980s, re-
searchers struggled to map the codes of 
individual genes—never mind the entire ge-
nome. Over the past decade, however, the 
pace of discovery has accelerated dramati-
cally. A series of technological advances in 
disciplines as varied as spectroscopy, ro-
botics, and computing has given scientists 
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a powerful new set of tools for discover-
ing, mapping, and modifying genetic infor-
mation. In 1995, the first full genome of a 
living organism, the bacterium that causes 
meningitis, was sequenced, and a dozen 
other gene maps soon followed. This year, 
if the current schedule holds, we will see 
the completion of the first map of the en-
tire human genome. (See the sidebar “Map-
ping a Genome.”)

As our knowledge of the science of life has 
progressed, the commercial possibilities 
have multiplied, attracting a large and in-
creasingly varied set of companies. To un-
derstand just how broad life science’s busi-
ness impact promises to be, it’s useful to 
draw an analogy to information technol-
ogy. The development of binary computer 
code enabled all kinds of information, from 
text to sound to video, to be communi-
cated digitally. Previously disparate indus-
tries such as publishing, television, mov-
ies, radio, telecommunications, and com-
puting suddenly found themselves using a 
common language—the language of zeros 
and ones. And once you share a common 
language, they soon found, you often 
share a common business. In the last few 
years, we’ve seen all these industries rap-
idly converge as digital communications 
have become ubiquitous.

A similar dynamic will play out in life sci-
ence. Genetic code, after all, is a type of 
language. Rather than zeros and ones, it is 
made up of four letters—A, T, C, and G—
which represent the four nucleotides that 
form DNA: adenine, thymine, cytosine, and 
guanine. Just as alterations in computer 
code change the shape of information, al-
terations in genetic code change the 
shape of life. All industries that deal with 
living things or with organic compounds 
will thus have a common language and, in 
turn, a common business. They will con-
verge. Moreover, since genetic code is it-
self a form of information and thus subject 
to digital manipulation, computer and 
other information technology companies 
will also play central roles in the life-
science industry.

The Great Convergence

To see how advances in genetics erase the 
boundaries between industries, you need 
only look at what’s happened to the agricul-
tural seed business over the past decade. 
Seeds have gone from little-noticed com-
modities to hot products, and the valua-
tions of companies that distribute them 
have multiplied as agricultural, chemical, 
and pharmaceutical conglomerates have 
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vied to acquire them. Pioneer Hi-Bred, a 
large seed company based in Iowa, had a 
market value of $544 million and a price/
earnings ratio of 9.5 in 1980. In 1997, Du-
Pont bought 20% of the company for $1.7 
billion, giving it a market value of $7.05 bil-
lion and a P/E ratio of 23.8. In 1999, Du-
Pont acquired the remaining 80% of Pio-
neer for $7.7 billion, making its market 
value close to $10 billion and its P/E ratio 
31.5.

Why did seeds suddenly become so valu-
able? Because seeds are the best means 
for selling genetically engineered plants to 
farmers. A company can modify a plant’s 
genetic makeup, breed the new plant, en-
capsulate the genetic information in seeds, 
and then distribute huge volumes of those 
seeds to farms. Control over the seeds, 
moreover, provides control over the intellec-
tual capital they contain, which is essential 
to recouping the enormous investments re-
quired for genetic engineering.

Of course, genetically modified seeds were 
of immediate interest to agricultural con-
glomerates. Newly designed crops prom-
ised to be easier to grow, process, and 
ship. The seeds were also of keen interest 
to chemical companies, which saw them 
as direct threats to their pesticide and her-
bicide businesses. By planting crops engi-

neered to be resistant to common pests, 
farmers would be able to reduce their de-
pendence on costly chemicals and miti-
gate the damage their farming does to the 
environment. Many large chemical compa-
nies read the writing on the wall and dove 
into the seed business as part of a more 
general shift toward biotechnology. In one 
of the most remarkable business transfor-
mations in history, Monsanto spun off its 
commodity chemical businesses into a 
new company, Solutia, in September 1997 
and invested $8 billion in various biotech 
and seed companies. DuPont acquired in-
terests in Pioneer and other seed compa-
nies and announced that life science 
would be its focus for the twenty-first cen-
tury. Dow Chemical invested in seed and 
other agribusiness companies through its 
Agro-Sciences unit.

Pharmaceutical companies like Novartis, 
Zeneca, and Schering-Plough also joined 
in the bidding war for seed companies. 
They, too, saw genetically engineered 
seeds as a threat to their traditional busi-
ness. Just as crops can be designed to 
have higher nutritional value, they can also 
be designed to have higher medicinal 
value. Broccoli, for instance, is known to 
switch on the body’s defenses against can-
cer. Some agribusiness labs are trying to 
take the characteristics of a wild Italian 
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broccoli, which appears to be 100 times 
more effective in building up cancer de-
fenses, and engineer them into commer-
cial varieties. Other companies are trying 
to create bioengineered corn that will tar-
get and poison cancer cells, fight osteopo-
rosis, and reduce heart disease. Still oth-
ers are reprogramming the genes of some 
fruits and vegetables to turn them into vac-
cines against diarrhea, tetanus, diphtheria, 
hepatitis B, and cholera. To be vaccinated 
in the future, you may not need to get a 
shot. You may just have to eat an apple.

As distinctions between food and medi-
cine fade, we will see a proliferation of 
crop-based drugs, or “agriceuticals.” The 
blurring of agriculture and pharmaceuticals 
is not limited to seeds and plants, either. 
Animals are also being turned into drug-
manufacturing facilities. Genzyme Trans-
genics has engineered goats to give milk 
containing antibodies that can serve as hu-
man medicines. Drug companies like 
BASF and Bristol-Myers Squibb and lead-
ing cancer specialists like Dr. Judah Folk-
man are working with Genzyme to have 
the goats produce large volumes of pro-
teins for cancer treatment. A single herd of 
goats may soon replace a $150 million 
drug factory. Several companies are even 
trying to produce antigens in mosquitoes’ 
saliva, turning the insects into living vac-

cines for various diseases. Someday peo-
ple may go out of their way to have mos-
quitoes bite them.

A single herd of goats may soon replace a 
$150 million drug factory.

There’s another reason that pharmaceuti-
cal companies are encroaching on the turf 
of their chemical and agricultural counter-
parts. They realize that more and more dis-
coveries with important implications for hu-
man health will come out of agricultural 
and chemical research labs. As organisms 
evolve, they usually retain many of their 
old genes, which means most life forms 
share similar genetic structures. Almost 
every mouse gene, for example, has a 
counterpart within the human genome, 
and humans and chimpanzees share al-
most 99% of all the genes known to influ-
ence their biological processes. As a result 
of the consistency in genetic makeup, 
breakthroughs in the genetic treatment of 
diseases for animals often hold the keys to 
treating human diseases. If you can cure a 
type of cancer in a mouse, you can some-
times use similar therapies to treat related 
cancers in humans. The big drug compa-
nies have no choice but to play in this 
game.
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Ripple Effects

The convergence of the agricultural, chemi-
cal, and pharmaceutical industries is only 
the beginning. As our knowledge of ge-
netic code and how to manipulate it 
grows, ripple effects will be felt across 
many industries. Take health care, for ex-
ample. The ability to understand what dis-
eases individuals might be predisposed to, 
how they might react to specific medi-
cines, and what they might do to prevent 
future illness will change the practice of 
medicine. Already, companies like Affy-
metrix are building silicon chips embedded 
with hybrid bits of DNA that can test for 
6,000 genetic conditions in any given indi-
vidual. Chips the size of quarters will soon 
be able to test for as many as 400,000 con-
ditions, and once the human genome is 
available, they may be able to screen for 
almost all known genetic diseases and de-
fects. Such powerful diagnostic tools will 
lead to highly personalized medical treat-
ments and, at the same time, they will refo-
cus much of medical practice on preven-
tion rather than intervention. William Haselt-
ine, the CEO of Human Genome Sciences, 
a leading pharmaceutical company, be-
lieves that we will see a huge shift in the ra-
tio of doctor bills to pharmaceutical costs. 
The current ratio is approximately 9 to 1. 

He predicts that it could become 1 to 1 in 
the next 25 years.

Diving into the Gene Pool The life-science 
industry, which already encompasses 
some of the world’s largest businesses, 
will expand to involve many more types of 
companies.

Delivery vehicles for medicines will also 
proliferate. Everyday products like soaps, 
cosmetics, foods, and beverages may dis-
pense daily preventative medical prescrip-
tions. It would not be surprising to see con-
sumer goods companies like Procter & 
Gamble and cosmetics companies like 
L’Oréal building alliances or merging with 
genomics, agribusiness, and pharmaceuti-
cal firms. New distribution channels are 
also likely to emerge. In addition to being 
distributed through traditional dispensaries 
like HMOs and pharmacies, genetically en-
gineered products could be delivered 
through outlets like supermarkets and 
even health clubs.

Because genetic research involves the 
processing of vast amounts of data, com-
puter hardware and software companies 
are increasingly being drawn into the life-
science sector as well. Indeed, the focus 
of medical research, which during the past 
century shifted from the in vivo study of 
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live organisms to in vitro experiments in-
side labs, is now shifting toward “in silico” 
research using computer databases. Com-
paq has already built one of the world’s 
most powerful computers to help Celera 
sequence the human genome. IBM has 
launched DiscoveryLink, an attempt to 
unify pharmaceutical, biotechnology, and 
agriscience databases, and it recently an-
nounced the start of a five-year, $100 mil-
lion effort to build a new supercomputer, 
dubbed “Blue Gene,” that will be used for 
genetic research. In addition to the big 
computer companies, a slew of high-tech 
start-ups like Pangea, Gene Logic, Se-
quana, Incyte, and Compugen are pioneer-
ing “bioinformatics”—the use of software 
to facilitate drug discovery.1

Medical research, which has shifted from the 
in vivo study of live organisms to in vitro ex-
periments inside labs, is now shifting toward 
“in silico” research using computers.

Genetic breakthroughs will have applica-
tions beyond food, health, and medicine. 
Consider the energy business. It’s long 
been possible to convert the energy stored 
in plants into ethanol—a substitute for 
gasoline—but energy prices have never 
been high enough to make the procedure 
cost-effective; it has therefore required 
huge government subsidies. However, if 

plant genomes were engineered in a way 
that enabled their starches to be trans-
formed into alcohol at higher volumes, oil 
companies could produce economically at-
tractive gasoline substitutes. The power 
for automobiles may in the future come 
from renewable plant sources, not from 
wells. Genetically modified plants could 
also be the source for complex petrochemi-
cal derivatives like man-made textiles. Du-
Pont has already developed a bacterium 
that turns sugar into polyester; other plas-
tics and artificial fibers are sure to follow. 
Even mining and environmental service 
companies are moving into life science. 
Radioactivity-resistant bacteria are now be-
ing used to clean up contaminated soils 
and mine low-grade uranium.

In the not too distant future, it seems clear 
that the language of genetic code will be 
shared by innumerable companies that 
once had little to do with one another. We 
will likely see an industrial convergence of 
even greater magnitude than the one set 
off by the development of digital computer 
code.
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A Difficult Transition

The convergence will not be easy, how-
ever. The vast opportunities opened by life 
science are matched by the vast chal-
lenges involved in capitalizing on them. 
Many of the industry’s early pioneers are 
struggling to create successful businesses. 
Monsanto is a case in point. Its highly pub-
licized decision to abandon its traditional 
chemicals business and remake itself as a 
life-science company was met with great 
enthusiasm. Investors, seeing an initial up-
swing in the company’s profitability and re-
alizing that margins and market valuations 
in the pharmaceuticals sector are far 
higher than in chemicals or agriculture, bid 
up Monsanto’s stock, pushing the com-
pany’s P/E ratio from an average of 10 in 
1990 to a whopping 114 in 1998.

But the global agricultural industry fell into 
a depression at the end of the decade. 
Monsanto’s big investments in seed and 
other agribusiness concerns began to 
weigh on the company, and its profits 
eroded. In addition, as other agrichemical 
businesses began to consolidate, the com-
pany saw its once-leading share of the 
crop-protection market shrink to only 
12%, putting it at a scale disadvantage. 
When Monsanto’s proposed merger with 
American Home Products was called off in 

October 1998, it began running out of the 
cash required to fund its aggressive R&D 
programs. Under siege, the founder and 
leader of the life-science industry began to 
look for a friendly suitor. Last December, it 
announced it would merge with the drug-
maker Pharmacia & Upjohn, and the two 
companies indicated they would sell off 
part of Monsanto’s agrichemical business 
in a public offering.

Dow Chemical has faced similar frustra-
tions. A relative latecomer to life sciences, 
it found itself having to play catch-up with 
DuPont and Monsanto. But that was no 
easy task. Many of the most attractive mar-
ket niches were already occupied, and 
seed and pharmaceutical companies were 
carrying huge price tags. Instead of spend-
ing its cash trying to build a broad life-
science capability, Dow ultimately decided 
to retrench. In August 1999, it bought Un-
ion Carbide, signaling its intention to focus 
on traditional chemicals.

If the challenges are great for chemical 
companies, they’re even greater for drug 
companies. After all, when drug compa-
nies expand into agriculture they are mov-
ing into a business with lower profitability 
than their traditional business. The experi-
ence of Novartis, the Swiss drug giant, re-
veals the difficulties in such a move. When 
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Novartis was formed in 1996 through the 
merger of Sandoz and Ciba, its then-
chairman, Alex Krauer, announced his in-
tention to maintain “a worldwide leader-
ship position in life sciences.” Having spun 
off i t s s p e c i a l t y - c h e m i c a l s a n d 
construction-chemicals units, the com-
pany continued to bolster its life-science 
capabilities by investing in seed compa-
nies and other agribusiness assets. In 
1998, the company had the world’s largest 
crop-protection operation, the third largest 
seed business, and a major animal-health 
unit.

But agribusiness has very different busi-
ness characteristics from pharmaceuticals. 
Not only are its margins lower, but it is far 
more cyclical. As demand for agricultural 
products softened in the late 1990s, Novar-
tis suffered. In the first half of 1999, the 
sales of its agribusiness units dropped 
10% from the previous year; their operat-
ing income fell 41%. At the same time, 
Europe’s growing public backlash against 
genetically modified foods threatened to 
turn into a PR nightmare for the company. 
Its own baby-food division, Gerber, 
stopped using foods produced with Novar-
tis’s genetically modified seeds.

In December 1999, Novartis announced 
that it was getting out of agribusiness to 

focus its energies on health care. It would 
merge its agribusiness assets with those of 
AstraZeneca, another European drug-
maker struggling with the transition to life 
sciences, and spin them off into a new 
company called Sygenta. “After a thor-
ough review of its business portfolio strat-
egy,” Novartis stated in a press release, 
“the benefits of concentrating on the 
health care businesses outweigh the mod-
est synergies between the health care and 
agribusiness activities.”

The problems that Monsanto, Dow, Novar-
tis, and other life-science pioneers face are 
daunting. But it would be a mistake to inter-
pret them as a sign that an integrated life-
science industry will never come into be-
ing. Rather, they are the inevitable birthing 
pains that accompany the formation of any 
large new industry. The optimal structure 
of the life-science industry—and of the 
companies that compose it—is as yet un-
known. We are in a period of trial and error 
in which companies are experimenting 
with different operating and financial struc-
tures. The price of such experimentation is 
very high, particularly when many compa-
nies are bidding for the same assets, and 
missteps and failures will undoubtedly oc-
cur. Magnifying the challenge is the confu-
sion felt by stock analysts and investors 
when they see industries with very differ-
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ent financial characteristics begin to meld. 
They have no rules of thumb for gauging 
the value of the new entities, and they lack 
patience with any experiments that 
weaken the bottom line. A whole new set 
of financial assumptions needs to be devel-
oped, and that, too, takes time.

The problems that life-science pioneers are 
facing are the inevitable birthing pains that 
accompany the formation of any new indus-
try.

Convergence and consolidation will hap-
pen, however. The massive costs involved 
in producing life-science products make it 
essential for companies to develop huge 
scale in their R&D efforts. The pharmaceuti-
cal industry has always spent heavily on re-
search. To bring a single new drug to mar-
ket, a company typically sifts through thou-
sands of compounds, tests a few hundred, 
and carries out very expensive trials on as 
many as ten. The process can take more 
than a decade and cost half a billion dol-
lars. But with gene-based drugs, the dis-
covery process becomes even more com-
plex and costly. Powerful computers can 
design millions of compounds that may 
warrant study, and it even becomes possi-
ble to customize treatments to individual 
patients. The life cycles of drugs will in 
some cases collapse from decades to 

months. The traditional drug pipeline, de-
signed to enable companies to introduce 
one or two drugs a year, will need to be re-
placed by a much faster, much more flexi-
ble model. 

The required R&D expenditures are stag-
gering. Even in the face of soft demand in 
many of its markets, Monsanto raised its 
R&D expenditures 35% during 1998 to 
more than $1.2 billion, while also spending 
more than $4 billion to acquire seed com-
panies. DuPont, which spent less than 3% 
of its revenues on R&D in 1980, spent 11% 
in 1998. The ongoing merger discussions 
among Pfizer, Warner-Lambert, American 
Home Products, SmithKline Beecham, 
Glaxo, and other pharmaceutical giants 
are all spurred by the need to build R&D 
scale (as well as to gain efficiencies in mar-
keting and distribution). One of the great 
challenges facing life-science companies 
is plotting an M&A strategy that provides 
the necessary R&D scale without leaving 
them financially crippled. And then, of 
course, they have to integrate the compa-
nies they purchase, which is always a com-
plex and dangerous undertaking.

Even successful megamergers will not be 
sufficient. Companies will also need to part-
ner with other players, large and small, to 
ensure they have access to the latest ad-
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vances in science and data proc-
essing—and to spread the huge economic 
risks inherent in drug development. Drug 
companies will out-source approximately 
20% of their R&D this year, up from only 
4% in 1994—and that percentage prom-
ises to continue to rise. Managing ever 
more complex networks of alliances will 
pose another great test for the managers 
of life-science companies.

Managing the Public’s Fear

While the financial, organizational, and op-
erational challenges facing life-science 
companies are great, the biggest chal-
lenge of all may be the public’s misgivings 
about genetic engineering. Ever since Dr. 
F r a n k e n s t e i n c re a t e d h i s m u c h -
misunderstood monster, any attempt to 
modify life has been met with fear and of-
ten, outright panic. People’s instinct when 
confronted with the possibility of genetic 
engineering is to concentrate not on the 
potential benefits—cures for diseases, 
healthier and longer lives, more nutritious 
foods, less pollution—but on the potential 
for accidents and abuse.

That instinct has been reinforced by the 
way the life-science business has evolved 
so far. To date, most of the products of ge-

netic engineering have taken the form of 
genetically modified crops. Although many 
of them have made food production and 
distribution more efficient, they have not 
provided consumers with food that is sig-
nificantly cheaper, safer, or tastier. Since 
the benefits are unclear, people naturally 
focus on the risks. When they hear about 
genetically modified sweet corn, they don’t 
rush out to buy it. Instead, they worry 
whether they might suffer long-term health 
problems by eating it or whether its intro-
duction might upset nature’s balance. As 
the public’s worries have grown, govern-
ment agencies have launched efforts to ex-
amine how genetically modified products 
might be better regulated and labeled, and 
these efforts have made people even more 
wary. Once in motion, the cycle of fear be-
comes difficult to counter.

Public fears are particularly acute in 
Europe, where a series of food scares, 
ranging from mad cow disease to contami-
nated Coke, have undermined people’s 
trust in regulatory authorities. While 90% 
of Americans believe the U.S. Department 
of Agriculture’s statements on biotechnol-
ogy, only 12% of Europeans trust their na-
tional regulators. Within the United King-
dom, the percentage of people who 
strongly oppose genetically modified foods 
reached nearly 40% in 1998, an 11% jump 
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from two years earlier. Demonstrations 
against genetic engineering have become 
common in European capitals. Rather than 
trying to allay the public’s fears, many Euro-
pean companies are playing to them. Nes-
tlé, Carrefour, Danone, Marks & Spencer, 
and Unilever are all aggressively marketing 
products guaranteed to be free from ge-
netic alterations.

Compared with Europeans, Americans 
have been fairly placid about genetic engi-
neering. But, despite the wishful thinking 
of many industry executives, that tranquil-
ity may not last. As noted risk analyst Pe-
ter Sandman has pointed out, many of the 
factors that lead to widespread outrage 
are present in the battle over genetically 
modified products: high stakes, strong 
emotions, global impact, wide differences 
in opinion, and powerful antagonists, 
among others. In this environment, iso-
lated events can easily snowball, as we 
saw on two occasions during 1999. Early 
in the year, a study indicating that pollen 
from genetically modified corn plants was 
killing the caterpillars of monarch butter-
flies received widespread media attention, 
raising the public’s fears and leading to out-
cries for tougher regulation. And late in the 
year, the death of a young man undergoing 
experimental gene therapy—the first such 
death in thousands of trials—led many to 

demand that such treatments be scaled 
back or halted altogether.

Escalating public opposition poses the 
greatest single threat to the successful 
growth of the life-science business. Left un-
checked, it will force companies to spend 
ever greater amounts of time and money 
calming the public and clearing regulatory 
hurdles. And it will undermine the demand 
for and the prices of genetically modified 
foods and even medicines. We are already 
seeing this dynamic play out in many com-
modity food markets. “All-natural” soy-
beans, for example, sell for a significant 
premium over soybeans that have had ge-
netic modifications. If genetically altered 
products end up being sold at a discount, 
companies will have little incentive to 
make the big investments required to pro-
duce them. In a telling submission to the 
Securities and Exchange Commission late 
last year, Monsanto warned that the grow-
ing public backlash against genetic re-
search could do substantial harm to its fi-
nancial results.

Escalating public opposition poses the great-
est single threat to the successful growth of 
the life-science business.

Life-science companies themselves bear 
much of the blame for the current situa-
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tion. All too often, they have either ignored 
or derided their critics, insisting that the 
technologies they are pioneering are per-
fectly safe and that concerns about them 
are baseless. They’ve done little to teach 
the public about genetic engineering and 
its benefits, and they haven’t clearly ex-
plained the intensive testing regimens and 
safeguards built into the process of devel-
oping genetically modified organisms. The 
combination of silence and defensiveness 
has simply increased the general public’s 
mistrust and inflamed the passions of op-
ponents.

Fortunately, life-science companies are be-
ginning to engage in public dialogue. Mon-
santo, DuPont, Pioneer Hi-Bred, and oth-
ers are dedicating large portions of their 
Web sites to information on genetic re-
search and its benefits, and their execu-
tives are speaking publicly about the is-
sues. Some are even holding conversa-
tions with fierce adversaries. Last October, 
for example, Monsanto CEO Robert 
Shapiro discussed biotechnology at a 
Greenpeace conference in London. Such 
conversations can be painful—emotions 
run high on all sides—but they are neces-
sary. Any company with an interest in life 
science that is not involved in educational 
and communication efforts is putting its fu-
ture at risk.2

The Road Ahead

As the impact of genetic engineering shifts 
from the farm to the home, its attractions 
will become much more apparent to peo-
ple. The benefits of fungus-resistant corn 
may seem remote to the average con-
sumer, but the benefits of gene therapies 
that help children fight debilitating dis-
eases like cystic fibrosis or of agriceuticals 
that increase life expectancy will be very 
real. Consumers’ aversion to genetically 
modified products and genetic therapies 
will give way to a desire to purchase them, 
and lack of supply may become a far 
larger problem than lack of demand. A re-
cent survey shows that more than 60% of 
Americans would like to be genetically pro-
filed to identify their predisposition to dis-
eases, and an equal number would be will-
ing to pay more for genetically customized 
drugs. Eventually, the tide of public opinion 
seems certain to change, and the products 
of genetic engineering will sell at a pre-
mium.

But we’re still far from that point. This 
year—the firs t o f a new mi l lenn i-
um—promises to be a watershed in the 
emergence of life science as an industry. 
The completion of the sequencing of the 
human genetic code will set the stage for 
dramatic advances in medicine while focus-

168



ing the attention of the public on biotechnology as never be-
fore. Mergers, divestitures, and partnerships will continue to 
alter the structure of the young industry—and put millions, 
even billions, of dollars at risk. The actions that executives 
take now—both in shaping their businesses and in shaping 
public opinion—will go a long way toward determining the ulti-
mate role their companies play in the world’s largest and most 
important industry.

• Monsanto’s CEO put it well when he said in an HBR inter-
view that “biotechnology is really a subset of information 
technology because it is about DNA-encoded information.” 
See Joan Magretta, “Growth Through Global Sustainability: 
An Interview with Monsanto’s CEO, Robert B. Shapiro,” 
(HBR January–February 1997).

• For a model of effective and forthright communication about 
life science, we recommend a speech given by DuPont CEO 
Chad Holliday before the Chief Executives Club of Boston 
on September 22, 1999.

What our parent and 

grandparent ate, how 

much exercise thy did, 

and what chemicals 

they were exposed to, 

are all factors that 

could affect how our 

bodies look and work. 
 
- Anonymous
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Mapping a Genome: The code of all life forms is written in deoxyribonucleic acid, or DNA. 
DNA takes the form of a double helix that resembles a long spiral staircase. The rungs link-
ing the two sides of the staircase are composed of pairs of nucleotides—either adenine 
and thymine or cytosine and guanine. These base pairs contain the instructions for the vari-
ous biological processes required for an organism to live and reproduce. The complete set 
of instructions for an organism is known as its genome.

Because the human genome contains more than 3 billion base pairs, mapping it is extraor-
dinarily difficult. Today researchers are using two different methods to complete the map. 
The publicly funded project overseen by the National Institutes of Health is carefully divid-
ing DNA into segments, which are then cloned and distributed to hundreds of labs for se-
quencing. The results are deposited in a public database and then gradually integrated un-
til the whole genome is revealed. It is akin to having several teams laying bricks until vari-
ous walls come together in a coherent structure.

The private company Celera Genomics, by contrast, is trying to complete the whole se-
quencing process within a single lab. It uses powerful computers to identify overlaps in the 
base pairs of DNA segments. In a sense, it is like using a computer to assemble a 70-
million-piece 3-D jigsaw puzzle.

Patenting Life: The rush to commercialize genetic information has led to a flood of pat-
ents and patent applications. The U.S. Patent and Trade- mark Office awarded the first pat-
ent on a living organism to Ananda Chakrabarty and Scott Kellogg for research done in 
1972. The award created considerable controversy and was challenged in court, leading to 
a landmark Supreme Court ruling in 1980 that upheld the patent on a five to four vote. In 
1991, the Patent Office received 4,000 applications for genetic patents, and in 1996, the 
number hit an astonishing 500,000. Overwhelmed, the Patent Office put restrictions on ap-
plications in October of that year.

A single company, Human Genome Sciences, has already received patents on 106 com-
plete human genes, including some that may be crucial to treating osteoporosis and arthri-
tis, and it has patents pending on more than 7,500 genes. It is not only genes that are be-
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ing patented; whole animals, like the Harvard mouse, are now under patent. Through 
March 1998, patents had been granted on 85 animals, and 90 more were under considera-
tion.

The patent activity underscores the need for companies to act quickly—or face getting 
shut out of key areas of the life-science business. In particular, companies need to create 
networks of partnerships and affiliations that will give them access to, and some owner-
ship of, the valuable intellectual capital currently being developed. These networks should 
cross old industry borders. With thousands of new compounds and procedures being dis-
covered yearly, a company in one industry may uncover—and patent—a solution to a prob-
lem that a company in a very different industry has been working on for decades.

At the same time, the rush to patent genes raises profound ethical and social questions. 
Will scientific studies and breakthroughs continue to be shared with the broad scientific 
community? Will advances that could improve the quality of life for all people be restricted 
to only a few? Will poor nations be able to tap into the benefits of bioengineering? The agri-
business industry is already struggling with such questions. In the past, seed companies 
routinely shared new technologies with public and nonprofit institutions, ensuring that de-
veloping countries had access to new and improved crops. But given the high costs of de-
veloping genetically modified crops, it is now feared that the agribusiness and agrichemi-
cal conglomerates that dominate the seed business will be less willing to share their pro-
prietary technologies. Indeed, last December, five U.S. farmers and one French farmer 
filed an antitrust lawsuit against Monsanto accusing the company of conspiring to control 
markets for corn and soybean seeds. Novartis, DuPont, and seven other companies were 
named as coconspirators. Although some of the largest farm organizations have criticized 
the suit, its existence underscores the level of mistrust that currently prevails.

While strong protections for intellectual property are essential for promoting continued in-
vestment, life-science companies cannot turn their backs on poor countries and poor con-
sumers. For life science to be a sustainable, thriving industry over the long term, compa-
nies will need to share the benefits they create.
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Host Yul Kwon explores how this machine feeds nearly 300 mil-
lion Americans every day.   He discovers engineering marvels 
we’ve created by putting nature to work and takes a look at the 
costs of our insatiable appetite on our health and environment. 
For the first time in human history, less than 2% of the popula-
tion can feed the other 98%.  

Yul embarks on a trip that begins with a pizza delivery route in 
New York City then goes across country to California’s Central 
Valley, where nearly 50% of America’s fruits, nuts and vegeta-
bles are grown and skydives into the heartland for an aerial 
look of our farmlands.

He meets the men and women who keep us fed 365 days a 
year—everyone from industrial to urban farmers, crop dusting 
pilots to long distance bee truckers, modern day cowboys to 
the pizza deliveryman.

Movie 2.3  Food Machine - Big Ag Harvesting



Life Science Cluster

Why Life Science Needs Its Own Silicon Valley

by Fariborz Ghadar, John Sviokla and Dietrich A. Stephan

Sometime soon, in some location on Planet Earth, an assortment of companies, research 
institutions, entrepreneurs, and scientists will cluster together in an industrial ecosystem. 
Their goal: to exploit the rapid discoveries about the human genome—the DNA template 
that drives the development of a person’s biological functions. This new Silicon Valley will 
give rise to radical new ways of diagnosing and treating disease. With skillful management 
and luck, it will dominate the field of genomics for many years, bringing jobs and prestige 
to the area that hosts it.
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But where will this ecosystem arise?

The United States, the UK, and Canada 
are all well positioned to stake a claim. At 
this point it’s anyone’s guess as to which 
will prevail—or whether another player will 
come to the fore. We do know that the win-
dow of opportunity won’t remain open 
long and that as soon as one country or re-
gion makes a move, others will be at a seri-
ous disadvantage. The U.S. has a good 
start: It is creating a vast database of ge-
netic information on military veterans. But 
more work is needed to turn that database 
into an effective tool for diagnosis and 
treatment and an enduring wellspring of in-
novation.

Early Advances

It took 13 years and almost $4 billion in 
government and private funding for re-
searchers in the Human Genome Project 
to make the first complete map of a per-
son’s genome. Today, just nine years after 
that breakthrough, a genome can be 
mapped in a matter of weeks for about 
$2,000—and a genome map for half that is 
within sight. For $1,000 a company in Ice-
land will chart your genetic propensity for 
47 different diseases and traits, ranging 
from diabetes to male-pattern baldness. 

Beijing Genomics Institute is on track to 
produce 10,000 entire human genome se-
quences a year. Soon doctors will be able 
to incorporate genetic sequencing into rou-
tine care.

Sequencing technology has already dem-
onstrated its value. In the first diagnosis by 
DNA, in 2009, a team led by the Yale ge-
neticist Richard Lifton learned that a ge-
netic mutation was responsible for a five-
year-old’s severe dehydration; the muta-
tion caused a particular type of diarrhea, 
which was then treated through diet. And 
sequencing led to the discovery that seem-
ingly identical breast cancers have differ-
ent genetic profiles, paving the way for 
better-targeted treatments.

There’s also the economic impact: New 
preventive measures will save patients, in-
surers, and employers money, and studies 
project that genomic medicine will gener-
ate $350 billion worth of economic activity 
and millions of jobs. According to the non-
profit research organization Battelle, the 
U.S. genetics-testing industry has already 
created more than 116,000 jobs and pro-
duced $16.5 billion in economic output.

Still, we’re a long way from being able to 
fully use the data encoded in our chromo-
somes. Although the Human Genome Pro-
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ject has determined the sequences of the 
3 billion chemical base pairs in human 
DNA, its map shows a reference genome, 
not your genome. And so far sequencing 
can diagnose only single-mutation dis-
eases, which account for just 5% of ail-
ments. The rest are caused by instructions 
coded in multiple genes or by interactions 
between genetic and environmental fac-
tors.

Making Clusters Happen

Getting to the point at which genome stud-
ies are widely useful will require significant 
strides in the new field of bio IT. That’s 
where clusters—first described by the Har-
vard Business School professor Michael 
Porter—enter the picture. Clusters of pro-
ducers, suppliers, and training centers of-
ten arise when business segments require 
high levels of specialization from multiple 
contributors. The 19th-century jute indus-
try was clustered around Dundee, Scot-
land. Surat, India, is home to a diamond-
cutting cluster. Dongguan, China, is the 
site of an electronics cluster. Your German 
car, your Russian vodka, your Brazilian cof-
fee—all are products of industry clusters.

The genomics cluster will include multina-
tional corporations, research institutions, 

scientists, students, investors, related in-
dustries, and start-ups that haven’t been 
imagined yet. And although the IT part of 
bio IT relies heavily on the internet, geogra-
phy will be a crucial factor: The genomics 
cluster will have a physical location. Stud-
ies show that having a high concentration 
of people working on similar problems in 
the same location speeds progress. Peo-
ple run into one another in hallways, cafés, 
and train stations, and during these en-
counters they often exchange ideas. The 
collaboration and inspiration necessary for 
innovation are much easier on the ground 
than in the cloud.

Governments are well aware of the job-
creating and economy-boosting value of 
clusters, and they work hard to foster 
them. But no one really knows how to cre-
ate a cluster. There’s no validated theory of 
a cluster’s life cycle. Consider the question 
of location alone: Although certain geo-
graphical sites make immediate sen-
se—the U.S. auto capital, Detroit, is near 
iron ranges—clusters can arise in unex-
pected places for idiosyncratic reasons. A 
software cluster probably wouldn’t have 
sprung up around Seattle if Bill Gates 
hadn’t been born there.

One factor does seem to be important for 
cluster creation, however: government sup-
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port. The movie industry in Vancouver, 
which employs almost 50,000 people and 
contributes more than $1 billion annually 
to British Columbia’s economy, has bene-
fited enormously from tax incentives and 
other forms of government cooperation. 
But financial incentives are only part of the 
story. Governments can also make a differ-
ence by providing such things as infrastruc-
ture, demand for products, and incentives 
and avenues for knowledge building. In the 
1990s, in support of a biotech cluster in 
Cambridge, England, the British govern-
ment funded an intellectual infrastructure 
of sorts—a networking organization known 
as the Eastern Region Biotechnology Initia-
tive, which provided a means for industry 
participants to meet and interact, accord-
ing to Theo Papaioannou, of the Open Uni-
versity’s Innogen Centre. The cluster ulti-
mately grew to include more than 200 com-
panies, 30 research institutes, and four re-
search hospitals. A smaller and more 
widely dispersed biotech cluster around 
Dundee (the jute industry faded away long 
ago) was supported by the Scottish gov-
ernment.

No one really knows how to create a clus-
ter. But government support is important.

For genomics, the most important element 
a government could help provide is a co-

herent, accessible source of data. As the 
cost of sequencing drops and DNA analy-
sis becomes increasingly commonplace, 
genomic data will rapidly accumulate. If 
the information is in a usable form, re-
searchers will be able to mine it to identify 
the root causes of complex genetic dis-
eases. But individual scientists and re-
search institutions have few incentives to 
build data banks that merge their results 
with those of other researchers; they’re 
typically focused on publishing articles or 
patenting new processes (or even new or-
ganisms). A national government will have 
to play a big role.

Amassing a Database

A truly useful genomics database would in-
clude more than DNA findings. It would 
contain information on disease outbreaks, 
patients’ family histories and environ-
mental exposures, and, ideally, even infor-
mation about diet and lifestyle, gleaned, 
for example, from grocery-store receipts. 
Such a database would be an invaluable 
innovation engine—a catalyst for new in-
sights about diseases and treatments.

The U.S. Department of Veterans Affairs re-
cently began recruiting veterans to contrib-
ute blood samples and health and lifestyle 
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information to the Million Veteran Program, 
so named because the government hopes 
to enroll a million veterans—roughly 20% 
of those who use VA health services—over 
the next five to seven years. The purpose 
is to help researchers learn how genes af-
fect health. According to Ronald M. Przy-
godzki, the acting director of the VA’s Bio-
medical Laboratory Research and Develop-
ment office, a database that large will give 
researchers studying even rare diseases 
the statistical power to replicate and verify 
their results. This is no small feat. But if the 
U.S. wants to create a database that will 
foster the growth of a genomics cluster, it 
must gather information on populations 
other than veterans, and it must find a 
faster way of compiling, cataloguing, and 
verifying that information. We estimate that 
a million-person genomics database would 
require an investment of several billion dol-
lars.

A few nations and organizations around 
the world are beginning to take steps that 
could facilitate the creation of a significant 
genomics database. The government of 
Iceland has fostered the establishment of a 
national genomics data bank that draws 
on that country’s unusually extensive fam-
ily records. The U.S. National Center for 
Biotechnology Information provides ac-
cess to Human Genome Project data 

through its public website. The British Co-
lumbia Cancer Agency, the University of 
Manitoba, the UK’s Cambridge Research 
Institute, and numerous other organiza-
tions are collaborating on a $4.5 million 
breast cancer study that also aims to 
gather genomic data and make it available 
for use in developing drugs.

A genomics cluster will need more than a 
database, of course. It will need govern-
ment support for R&D and for the creation 
of research parks and other facilities. The 
United States has hosted a number of dy-
namic clusters in the past, but lately a few 
have slipped away: Witness the migration 
of computer chip manufacture to Taiwan 
and China, for example. If America has the 
vision to lay the groundwork for a genom-
ics cluster, the result could be a compel-
ling two-for-one deal—a new industry eco-
system that forever alters the course of 
medicine while bolstering the country’s 
economic health.
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J. Craig Venter on Where Genomics May Be Headed

One of the first scientists to sequence the human genome, Venter founded Celera Genom-
ics and the Venter Institute and cofounded Synthetic Genomics. He recently spoke with 
HBR’s Andrew O’Connell.

Has technology made geographic clusters less important?

Although the internet means that researchers aren’t limited by geography anymore, the ge-
nomics industry will probably form in specific locations, because of a critical factor: the em-
ployee base. One of the reasons the Venter Institute located in La Jolla, California, is the 
highly skilled workforce there.

Does La Jolla have a shot at becoming the Silicon Valley of genomics?

Depending on your definition, you could argue that a cluster has already formed there. It 
includes UC San Diego, the Salk Institute, the Scripps Research Institute, the Venter Insti-
tute, Synthetic Genomics, and 30 or 40 companies. All are within a few square miles, and 
all are using genomics.

What other locations look promising?

A cluster is growing in the Boston area. The UK’s genomics activity is centered in Cam-
bridge, but it’s relatively small. You can’t count out India, because of its computational ex-
pertise. China has the Beijing Genomics Institute, and the government hopes to generate 
related economic development—but at this point it’s a cluster of one.
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Humanity from Space is an epic journey of discovery. Using the 
very latest mind-boggling data and astonishing CGI, the film 
traces the story of humankind’s ascent from hunter-gatherer to 
dominant global species.

Movie 2.4  Humanity From Space - Earth From Space



Serving the Poor

Reaching the Rich World’s Poorest Consumers

by Muhammad Yunus, Frédéric Dalsace, David Menascé and Bénédicte Faivre-Tavignot

Poverty is not just an emerging-market problem. In the United States more than 45 million 
people, or 15% of the population, are officially poor, according to the Census Bureau. 
What’s more, this percentage has increased every year but one (2006) since the 21st cen-
tury began. At 16%, Japan is doing no better. And in the European Union almost 120 mil-
lion people—one in every four—are classified as at risk of poverty or social exclusion.
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In the past, businesses in the developed 
world have largely ignored the needs of 
these groups. To be sure, they know that 
not all their customers are rich, and many 
companies have invested significantly in 
creating low-cost products and services 
specifically tailored to people on a tight 
budget. Most automakers have offered 
low-budget cars for decades: The Model T 
Ford, the VW Beetle, the Mini Cooper, and 
the Citroën 2CV were in their time de-
signed for what their manufacturers saw 
as the budget market. Low-cost “hard dis-
counters” such as Aldi and Lidl in Europe 
and Market Basket in the United States 
have emerged relatively recently in the re-
tail industry.

But the low-cost, low-price products and 
services that have traditionally served 
poorer consumers in Europe are usually 
still out of reach for the 25% who are at 
risk of poverty. Consumers in this group of-
ten can’t buy essential products and serv-
ices without significant aid from the 
state—whose ability to provide such aid is 
diminishing even as the need for it grows. 
Limited public transportation, for example, 
means that many poor people in rural dis-
tricts must rely on aging, extremely cheap 
vehicles. Someone whose car breaks 
down may be out of work as a result.

In recent years a number of large corpora-
tions have started approaching problems 
of this kind in a new way. In 2009 Martin 
Hirsch, the former French high commis-
sioner in charge of poverty alleviation, and 
Emmanuel Faber, then the food giant Dan-
one’s deputy general manager (now its 
CEO), came together to form the Action 
Tank—a not-for-profit association directed 
by Jacques Berger, of HEC. Through the 
Action Tank a number of leading multina-
tionals have joined forces with NGOs and 
government organizations to experiment 
with developing social businesses in 
France.

“Social business” is a concept originally de-
veloped in the context of poor countries. 
Such a business has three key characteris-
tics: First, it seeks to alleviate social prob-
lems, including all forms of poverty. Sec-
ond, it must be run sustainably—that is, it 
should not lose money. Third, prof-
its—when they exist—are reinvested in the 
business rather than funneled back to 
shareholders. Investors eventually get 
back only the money they initially invested. 
Danone and a growing number of other 
multinationals have for some time been en-
gaged in social businesses in Bangladesh 
and other poor countries, but applications 
in the developed world are rare.
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Among the first companies to join Danone 
in the Action Tank were the eye-care com-
pany Essilor, the construction giant Bouy-
gues, the telecommunications group SFR, 
and the carmaker Renault. Early results 
from these companies’ experiments sug-
gest that the social business model is both 
an efficient way of fighting poverty and a 
productive source of new business ideas. 
Their ventures are sustainably providing 
high-quality products and services to very 
poor people at rock-bottom prices.

The social business model is both an effi-
cient way of fighting poverty and a produc-
tive source of new business ideas.

Essi lor’s social business, Optique 
Solidaire, is a good example. Working with 
all the company’s supply chain partners, 
including insurance companies, it has suc-
ceeded in driving down the cost of a pair 
of high-quality reading glasses to poor pen-
sioners from 230–300 euros to less than 
30 euros. After spending 15 months work-
ing out the offering and three months con-
ducting an experiment in Marseille, Op-
tique Solidaire has built a network of more 
than 500 “solidarity retailers” across 
France. They are opticians who have volun-
teered to spend some of their time selling 
the glasses at a sharply reduced profit mar-
gin. Target customers—people over 60 

with minimal resources—receive a voucher 
and a letter from their insurance company 
telling them about the offer and supplying 
the address of the closest participating op-
tician. Essilor’s goal is to recruit 1,000 re-
tailers in France and to equip 250,000 to 
300,000 people with glasses they could 
not otherwise afford.

In the following pages we present the so-
cial business model that is emerging from 
experiments like this and demonstrate how 
radically it differs from traditional low-cost 
business models. The new model, perhaps 
counterintuitively, looks more like that of a 
high-end solutions provider than that of a 
discount supplier. Obviously, financial 
profit is not its goal. We will describe the 
business benefits, both tangible and intan-
gible, that social businesses can provide 
and the factors that contribute most to 
their success.
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The Model

Let’s begin by looking at the value proposi-
tions that social business models offer. 
These typically involve:

Customer exclusivity.

Unlike low-cost models, social business 
models are exclusive: Companies deter-
mine up front which and how many con-
sumers the program will serve, and no one 
else is eligible for the offer. The target may 
be broad. 

For instance, SFR and the French charity 
Emmaüs, which focuses on the homeless, 
regard all poor people who have a mobile 
phone as eligible for the services offered 
through their project Téléphonie Solidaire. 
But the target may also be narrow, such as 
poor consumers older than 60 (Essilor), 
poor families with a child aged six months 
to 24 months (Danone), or poor consumers 
who need a car to get—or keep—a job 
(Renault).

In determining eligibility, social businesses 
usually work with nonprofits, which rely in 
turn on local associations and public pro-
grams to find potential beneficiaries. This 
approach also reduces companies’ costs.

High-quality products and services.

In a low-cost business model, every con-
sumer, whether poor or not, evaluates the 
trade-off between the company’s standard 
and low-cost offers. If they are too similar, 
the company runs the risk of cannibalizing 
its standard offer. Thus it must downgrade 
key attributes in the cheaper offer to create 
a distinct trade-off.

In a social business model, the offer can 
remain unchanged if the economics allow. 
This is important, because the goal of the 
social business is precisely to give poor 
people access to an existing product or 
service whenever possible. Danone, Ren-
ault, and SFR provide poor customers with 
products and services identical to those of-
fered to richer ones. The only difference in 
Optique Solidaire’s offering is a limited as-
sortment of frames; lens quality remains 
the same.

The commitment to high quality means 
that social businesses don’t lower their 
costs by redesigning products or manufac-
turing processes, as low-cost businesses 
may do. They focus on changing the eco-
nomics of sales and distribution. The solu-
tion is often to partner with nonprofits or to 
work with distributors on a noncommercial 
basis, as Essilor did. And as we’ll see, com-
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panies that devise an integrated, solution-
style offering can offset costs in one com-
ponent with savings in other components.

Carefully designed solutions.

Unlike low-cost companies, which are de-
fined largely in terms of products and serv-
ices, a social business often (though not 
always) expresses its value proposition as 
a solution to a social problem customers 
have. Renault’s Mobiliz is a case in point. 
The project’s goal is to resolve transporta-
tion issues for poor people. In cities, Mobi-
liz works with the NGO Wimoov to find the 
cheapest form of mobility for working poor 
people, whether it be the metro, buses, or 
bicycles. In rural areas, however, the pro-
ject’s customers need access to a cheap 
car and affordable maintenance, which Mo-
biliz provides through a network of “solidar-
ity garages.” Network participants (ga-
rages owned or franchised by Renault) 
dedicate a portion of their time and re-
sources to repairing damaged or broken 
cars for qualifying customers at a nominal 
cost. The French NGOs Wimoov, FASTT, 
and UDAF are responsible for “recruiting” 
customers.

An often-important part of social business 
solutions is promoting behavior change on 
the part of customers. Danone’s Projet Ma-

lin, a joint program with the French Red 
Cross, provides low-income parents with 
affordable and nutritious food for children, 
educational materials, and courses deliv-
ered by independent third parties. “The pur-
pose of our program is to ensure that chil-
dren are well nourished,” says Benjamin 
Cavalli, of the Red Cross. “We ask the 
mothers if they want to attend an educa-
tional workshop to develop good nutri-
tional practices. Many do.” (Programs 
must take care not to seem patronizing; for 
example, there’s no need to lecture poor 
commuters on how to travel.)

Thinking in terms of solutions can help 
companies with the challenge of costs. 
Since 2000, French law has required that a 
city of more than 3,500 inhabitants that is 
part of an “urban center” of more than 
50,000 must have at least 25% of its dwell-
ings qualify as social (public) housing. Un-
derstandably, companies doing this kind of 
construction try to minimize direct costs 
through efficiency. But Bouygues realized 
that building apartments inexpensively 
didn’t necessarily make them affordable 
over the long term.

Working with the Action Tank, the com-
pany estimated that in the Paris area, con-
struction accounts for less than 30% of to-
tal housing costs over the life of a building. 
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Land accounts for about 12%, financing 
for 15%, maintenance and repair for 12%, 
and usage (heat, electricity, water, garbage 
collection, and other running expenses) for 
about 35%. So the company has broad-
ened its scope to offer a more integrated 
service. It has proposed innovations such 
as decreasing the size of individual units in 
order to build in neighborhoods with better 
connections to public transportation (an 
idea borrowed from the hotel industry), cre-
ating a common laundry room (unusual in 
France), asking tenants to take care of the 
cleaning (including the garbage), and set-
ting up efficient water distribution systems. 
Some of these innovations would entail 
up-front costs, but the downstream sav-
ings would more than cover them.

The Hidden Payoffs

The primary purpose of a low-cost busi-
ness is to create shareholder value by gen-
erating profits. Although the business 
makes products accessible to poor con-
sumers, that is merely a means of deliver-
ing on its promise to shareholders. Be-
cause a social business seeks to alleviate 
social problems sustainably, however, its 
profits are plowed back into the company. 
But that’s not to say that social businesses 

yield only social returns. In fact, the spillo-
ver effects of creating them may in the 
long run be as commercially valuable as 
the profits of a low-cost business. Those 
effects include uncovering opportunities 
for innovation in new markets, motivating 
employees, and enhancing the company’s 
reputation—along with demand for its prod-
ucts and services.

Breakthrough innovation.

Social businesses have long been recog-
nized as what Rosabeth Moss Kanter, of 
Harvard Business School, has called “beta 
sites for innovation.” Emmanuel Faber has 
described Danone’s social business in 
Bangladesh, which started in 2005, as “the 
best R&D lab ever.” To be sure, low-cost 
businesses do often trigger innovation in 
processes and design, but the innovation 
of social businesses tends to be more radi-
cal, because they are trying to maintain the 
original quality of their products and serv-
ices. As we saw with Bouygues, this forces 
them to break away from product-centered 
innovat ion and focus ins tead on 
consumer-centered innovation.

François Rouvier, the manager of Mobiliz, 
says, “Developing the Dacia [Renault’s 
low-cost car in Europe] was a formidable 
challenge for Renault. We started with ex-
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isting cars and left no stone unturned to 
make it cheaper. In a sense, we were going 
downward. But in the social business 
model we put the constrained customer, 
not the product, at the center of the action, 
and we seek to help her go upward. This is 
a whole new mindset.”

As a result, companies can identify ways 
to increase access to their commercial 
products as well. For example, Renault’s 
consumer-centered research revealed that 
the prohibitive cost of qualifying for a 
driver’s license was a major reason that 
fewer and fewer young people in France 
were buying cars. The company teamed 
up with ECF, France’s leading driving 
school, to develop a computer game for 
learners. By speeding up the learning proc-
ess, it can drastically cut the overall cost 
of lessons.

Social business models also spark innova-
tion through the high level of collaboration 
they involve. In particular, they enable com-
panies to leverage existing capabilities in 
the not-for-profit sector. Essilor has 
launched several commercial projects as a 
result of its experiment. In Southeast Asia, 
for example, it has applied the idea of 
sending vouchers to customers via a third 
party. Rather than waiting for people to 
visit opticians and buy glasses from them, 

Essilor works with corporations that send 
letters to their employees offering to share 
or even bear the cost of glasses. This im-
proves both employees’ quality of life and 
the quality of their work—a triple win that 
benefits Essilor, its customers, and their 
employers.

Motivation.

Our experience shows that social business 
models generate a lot of motivation and 
meaning for workers, who are often less en-
gaged when their employer’s sole purpose 
is to make shareholders happy. One of 
Renault’s goals for Mobiliz was to 
strengthen the social DNA of the company; 
the name stands for both the mobility of 
the consumers Renault serves and the mo-
bilization of its people. The company has 
been surprised by how positively its dealer 
network and sales force have reacted.

Poverty is not just an emerging-market prob-
lem.

“We thought Mobiliz would not be wel-
come, because by definition the model 
makes it impossible to make money,” says 
Claire Martin, Renault’s vice president for 
corporate social responsibility. “But we re-
ceived encouragement from people 
throughout the firm. The reaction of the 
sales department was so favorable that we 
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are now facing a highly unexpected prob-
lem: too many garages that volunteer and 
not enough low-income car owners who 
can be identified and channeled through 
our partnering NGOs.” This level of enthusi-
asm almost certainly translates into higher 
rates of employee retention and productiv-
ity.

Reputation.

Large corporations that introduce low-cost 
products are quickly suspected of trying to 
make money on the backs of the poor, 
which can damage their overall brand im-
age. For instance, after Danone introduced 
low-cost yogurts on the French market in 
2010, public reaction forced the company 
to discontinue the product line. Nutriset, 
the world leader in emergency food for de-
veloping countries, had to abandon two 
consecutive attempts to sell nutrition bars 
to very low income consumers in France, 
because social activists argued that it was 
an immoral way to make money and that 
the goal should be to offer “real meals.”

But when a company starts a social busi-
ness, which is expressly not for profit, it 
can change stakeholders’ perceptions. 
The model breaks down barriers and helps 
the company build new relationships 
based on trust. Emmanuelle Vignaud, Dan-

one’s brand marketing manager, says, “So-
cial business projects show that our firm 
has a more comprehensive and long-term 
mindset. We are not considered ‘preda-
tors’ anymore, which has concrete conse-
quences. One key pediatrician, who had 
refused to meet with us before, agreed to 
be interviewed for more than two hours to 
help us understand how baby food will 
evolve. We have also earned the trust of 
two pediatricians’ union leaders, who are 
involved on the board of Projet Malin. 
These relationships could be immensely 
useful as we look for new product ideas go-
ing forward.”

To be sure, the low-cost model has a long 
history—probably best exemplified by the 
Model T Ford—of providing people with ac-
cess to goods and services. Its ability to 
generate financial returns aligns it with the 
goals of most companies. We believe, how-
ever, that the social business model has 
the potential to provide even greater ac-
cess, and its spillover benefits can create 
value over the long term, making it a signifi-
cant alternative to low-cost business ven-
tures.
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Making the Model Work

Veolia, Total, La Poste, and Michelin are 
among the large organizations that are 
now joining the Action Tank to experiment 
with social businesses. The success of 
such projects in France has spurred the 
creation of action tanks in Portugal and 
Belgium to help companies develop similar 
programs. Our experience in France has 
enabled us to pinpoint the crucial factors.

Always put the social goal first.

Companies must keep in mind the point 
we made earlier: Social businesses have 
social goals and business spillovers, not 
the reverse. If a social business is created 
to stimulate innovation or improve reputa-
tion, it will generate suspicion among its 
partners, threaten the cooperation needed 
for innovation, and look like corporate hy-
pocrisy to company employees. This 
doesn’t mean, of course, that you can’t 
talk about the spillover effects—just that 
they have to take second place or you 
won’t get them at all.

Be patient and selective in partnering.

It takes time to construct the right model 
for the social problem you are addressing. 
(Schneider Electric has worked with the Ac-
tion Tank since the latter’s inception, but 
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because it’s primarily a B2B firm, selecting 
a project was challenging. Schneider is 
only now starting to experiment with meas-
uring energy consumption for poor peo-
ple.) Negotiations are necessary both inter-
nally and with external ecosystem part-
ners. Finding the right organizations to part-
ner with is difficult: You need to under-
stand their cultures and mindsets—espe-
cially when they’re nonprofits, whose par-
ticipation and credibility are essential for 
success. The Action Tank has been helpful 
in making connections and deepening un-
derstanding of partnership challenges, and 
many of the world’s top consultancies 
have practices that specialize in social ven-
tures.

Keep it as simple as you can.

Poor people in developed countries often 
have a lot of choice. SFR and Emmaüs 
have identified more than 300 social serv-
ice programs in France. But each has its 
own, sometimes complicated, processes 
and eligibility criteria, and poor people with 
limited time find it hard to make an in-
formed choice among them. Even when a 
social business can identify all potential 
beneficiaries (as Optique Solidaire was 
able to), it’s generally able to reach only 
about 30% of them. Some social busi-
nesses are now developing traditional 

push marketing initiatives such as advertis-
ing and couponing to raise public aware-
ness of their products and services.

Start local.

Don’t try to launch a national program from 
scratch. Figuring out how to collaborate 
with nonprofits is better handled on a 
small scale. Luckily, the customer exclusiv-
ity of social businesses makes it easy to 
run experiments. Essilor needed 18 
months to work out the right model includ-
ing its pilot project in Marseille, and Dan-
one’s Projet Malin is still being refined in 
just four cities. Determining how to filter 
customers can be especially challenging.

Social business is still in its infancy. Early 
evidence suggests, however, that it can 
help companies looking for market-based 
solutions to poverty issues. Its business 
spillovers—innovation, motivation, and 
reputation—are significant. More impor-
tant, it is demonstrating that large corpora-
tions can be powerful agents of social 
change when they partner with other or-
ganizations. And social businesses can 
unify all society’s organizations, including 
businesses, nonprofits, and government 
agencies. That is no small achievement, be-
cause we need all our talents in the fight 
against poverty.
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"Economics of the Future" points out the flaws inherent in our 
economics system based on maximizing consumption and pro-
vides inspiration for the upcoming journey to find sustainable 
alternatives. 

Movie 2.5  Earth Trek - The Economics of the Future



Beta Site for Innovation

From Spare Change to Real Change

The Social Sector as Beta Site for Business Innovation

by Rosabeth Moss Kanter

Winning in business today demands innovation. Companies that innovate reap all the ad-
vantages of a first mover. They acquire a deep knowledge of new markets and develop 
strong relationships within them. Innovators also build a reputation of being able to solve 
the most challenging problems. That’s why corporations spend billions of dollars each 
year trying to identify opportunities for innovation—unsolved problems or unmet needs, 
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things that don’t fit or don’t work. They set 
up learning laboratories where they can 
stretch their thinking, extend their capabili-
ties, experiment with new technologies, 
get feedback from early users about prod-
uct potential, and gain experience working 
with underserved and emerging markets.

Today several leading companies are be-
ginning to find inspiration in an unex-
pected place: the social sector—in public 
schools, welfare-to-work programs, and 
the inner city. These companies have dis-
covered that social problems are eco-
nomic problems, whether it is the need for 
a trained workforce or the search for new 
markets in neglected parts of cities. They 
have learned that applying their energies 
to solving the chronic problems of the so-
cial sector powerfully stimulates their own 
business development. Today’s better-
educated children are tomorrow’s knowl-
edge workers. Lower unemployment in the 
inner city means higher consumption in the 
inner city. Indeed, a new paradigm for inno-
vation is emerging: a partnership between 
private enterprise and public interest that 
produces profitable and sustainable 
change for both sides.

The new paradigm is long overdue. Tradi-
tional solutions to America’s recalcitrant so-
cial ills amount to little more than Band-

Aids. Consider the condition of public edu-
cation. Despite an estimated 200,000 busi-
ness partnerships with public schools, fun-
damental aspects of public education have 
barely changed in decades. And perform-
ance is still weak. There are two reasons 
for this. First, traditional corporate volun-
teer activities only scratch the surface. 
And second, companies often just throw 
money at the problem, then walk away. 
The fact is, many recipients of business lar-
gesse often don’t need charity; they need 
change. Not spare change, but real chan-
ge—sustainable, replicable, institutional-
ized change that transforms their schools, 
their job prospects, and their neighbor-
hoods. And that means getting business 
deeply involved in non-traditional ways.

Doing Good by Doing Well

My team of researchers and I have found a 
number of companies that are breaking 
the mold—they are moving beyond corpo-
rate social responsibility to corporate so-
cial innovation. These companies are the 
vanguard of the new paradigm. They view 
community needs as opportunities to de-
velop ideas and demonstrate business 
technologies, to find and serve new mar-
kets, and to solve long-standing business 
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problems. They focus their efforts on in-
venting sophisticated solutions through a 
hands-on approach. 

Companies view community needs as oppor-
tunities to develop ideas, serve new mar-
kets, and solve long-standing business prob-
lems.

Tackling social sector problems forces 
companies to stretch their capabilities to 
produce innovations that have business as 
well as community payoffs. When compa-
nies approach social needs in this way, 
they have a stake in the problems, and 
they treat the effort the way they would 
treat any other project central to the com-
pany’s operations. They use their best peo-
ple and their core skills. This is not charity; 
it is R&D—a strategic business investment. 
Let’s look at a few examples from the 
fields of education, welfare programs, and 
inner-city development.

Public Education.

In 1991, Bell Atlantic began creating one of 
the first-ever models for using computer 
networks in public schools. Bell Atlantic’s 
Project Explore, in Union City, New Jersey, 
enabled communication and learning to 
move beyond the classroom. In addition to 
installing computers in the schools, Bell At-
lantic gave computers to 135 inner-city stu-

dents and their teachers to use at home. 
Project Explore became a catalyst for in-
creasing the use of technology to trans-
form middle- and high-school classrooms, 
to improve students’ skills, and to involve 
parents in their children’s education. Union 
City’s schools, once threatened with state 
takeover, have become national role mod-
els. For its part, Bell Atlantic has found 
new ways of handling data transmission. It 
refined its goals for video on demand and 
identified a new market in distance learn-
ing.

IBM began its Reinventing Education pro-
gram in 1994 under the personal leader-
ship of CEO Louis V. Gerstner, Jr. Today 
the program, designed to develop new 
tools and solutions for systemic change, 
operates in 21 U.S. sites and in four other 
countries. Many product innovations, 
which benefit both the schools and IBM, 
have resulted from this initiative. As part of 
the Wired for Learning program in four new 
schools in Charlotte-Mecklenburg, North 
Carolina, for example, IBM created tools to 
connect parents to teachers digitally so 
that parents can view their children’s 
schoolwork from home or a community 
center and compare it with the district’s 
academic standard. New tracking software 
is facilitating the introduction of flexible 
scheduling in Cincinnati, Ohio, including in 

195



a new year-round high school. In Broward 
County, Florida—the fifth largest school dis-
trict in the United States—IBM’s data-
warehousing technology gives teachers 
and administrators access to extensive in-
formation on students. In Philadelphia, 
Pennsylvania, IBM created a voice recogni-
tion tool to teach reading, which is based 
on children’s high-pitched voices and 
speech patterns.

Welfare-to-Work Programs.

Since 1991, the hotel group Marriott Inter-
national has been refining its pioneering 
training program, Pathways to Independ-
ence. The program, which currently runs in 
13 U.S. cities, hones the job skills, life 
skills, and work habits of welfare recipi-
ents, and Marriott guarantees participants 
a job offer when they complete the pro-
gram. The challenges of working with the 
unemployed has led the company to new 
insights about training, job placement, and 
supervision, which have helped Marriott 
reap the benefits of a more stable work-
force and maintain unusually high stan-
dards of service. Pathways was a radical 
improvement on traditional programs for 
the hard to employ, which were both bu-
reaucratically cumbersome and often inef-
fective. The employee assistance innova-
tions that Marriott has developed through 

the program have also created new jobs in 
poor communities.

Marriott’s Pathways to Independence pro-
gram hones the job skills, life skills, and work 
habits of welfare recipients. The company 
has not only reduced its turnover rate but 
also improved job prospects in the inner city.

United Airlines is another company that de-
rives business benefits from tapping a new 
workforce. Taking a leadership role in the 
Welfare-to-Work Partnership (a national 
coalition of 8,000 businesses that have 
pledged to hire people off the welfare 
rolls), CEO Gerald Greenwald seeks new 
ways to transport people from inner cities 
to suburban jobs. United has also created 
human resources innovations, such as a 
new mentoring program. These innova-
tions, developed in collaboration with work-
ers, have become models for the new per-
sonnel practices United is now planning to 
roll out to its more than 10,000 new hires.

Inner-City Development.

BankBoston launched First Community 
Bank in 1990 as a way to target newcom-
ers to the banking system—many of whom 
were located in the inner city. This initiative 
also responded to regulatory pressures on 
banks to increase investment in under-
served urban neighborhoods. Thanks to 
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First Community Bank, access to high-
quality financial services for disadvantaged 
minorities and inner-city inhabitants has 
radically improved, which is helping to revi-
talize deteriorating neighborhoods. Since 
its inception, First Community Bank has 
been a laboratory for a stream of innova-
tions that have been applied across Bank-
Boston. From BankBoston’s perspective, 
First Community Bank has been an undeni-
able success. The bank has grown from its 
initial 7 branches in Boston to 42 branches 
across New England. It offers a range of 
products and services that includes con-
sumer lending, real estate, small-business 
loans, and venture capital. Today it is the 
anchor for all community-banking services 
within BankBoston.

Making Partnerships Work

Making the new paradigm work isn’t easy. 
In contrast to typical business-to-business 
relationships, there is an added layer of 
complexity. Government and nonprofit or-
ganizations are driven by goals other than 
profitability, and they may even be suspi-
cious of business motivations. Additionally, 
the institutional infrastructure of the social 
sector is undeveloped in business terms. 
For that reason, public schools and inner 

cities can be said to resemble emerging 
markets. Those difficulties, however, can 
be overcome. My research has identified 
six characteristics of successful private-
public partnerships: a clear business 
agenda, strong partners committed to 
change, investment by both parties, rooted-
ness in the user community, links to other 
community organizations, and a long-term 
commitment to sustain and replicate the 
results.

A Clear Business Agenda.

In the new paradigm, companies obviously 
want to make a social contribution. But a 
corporation has a better chance of making 
a real difference if it knows clearly, in ad-
vance, how its business agenda relates to 
specific social needs. A company that 
wants to develop new data analysis tech-
nology, for example, might target a large 
and complex education system as its beta 
site. Finding test users in the public 
schools would clearly benefit both the com-
munity and the company. Indeed, apart 
from the social benefits, there are two dis-
tinct business advantages. The first is the 
opportunity to test the new technology, 
and the second is the chance to build politi-
cal capital—for instance, to influence regu-
lations, to reshape public institutions on 
which the company depends, to augment 
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a public image as a leader, or to build 
closer relationships with government offi-
cials.

A company has a better chance of making a 
difference if it knows how its business 
agenda relates to specific social needs.

This coincidence of social needs with busi-
ness and political goals is precisely illus-
trated by Bell Atlantic’s Project Explore. 
Bell Atlantic was developing intelligent net-
work technologies, video on demand, and 
other communications ideas. By the early 
1990s, Bell Atlantic was ready to test 
High-bit-rate Digital Subscriber Line 
(HDSL) technologies with personal comput-
ers. Bell Communications Research, then 
the R&D laboratory shared by the Baby 
Bells after their divestiture from AT&T, sent 
Bell Atlantic a proposal to equip schools 
with computers. That would get the tech-
nology out into the field and allow the com-
pany to test the services that could be de-
livered over high-capacity lines into 
schools and homes.

Working with schools also fit the com-
pany’s political agenda. In New Jersey, 
Bell Atlantic leaders hoped to win the sup-
port of legislators and regulators for the 
Opportunity New Jersey project, Bell Atlan-
tic’s proposed statewide technology com-

munications plan. To garner support, they 
needed a demonstration site to showcase 
their communications networks. Bell Atlan-
tic saw that testing its transmission tech-
nology in special-needs school districts 
could benefit both the company and the 
schools. Bell Atlantic’s new technology, 
however, could work only for distances of 
about 9,000 feet on copper telephone 
wires, which in New Jersey had not yet 
been replaced with fiber-optic lines. The 
density of Union City’s population and Un-
ion City’s proximity to Bell Atlantic’s cen-
tral switching office made it an ideal site 
for testing and developing the company’s 
innovations.

Marriott International also had a clear busi-
ness agenda that addressed a social need. 
Over two-thirds of the company’s 131,000 
employees are entry level, lower-wage 
workers in housekeeping, engineering, se-
curity, maintenance, food service, and res-
ervations. Developing an effective method 
to recruit, train, and retain workers in these 
positions has always been a critical con-
cern. Throughout the 1980s, Marriott had 
reached out to untapped pockets of the la-
bor market, such as Vietnam veterans, ex-
offenders, the disabled, recent immigrants, 
and welfare mothers. Although the com-
pany received tax credits as a financial in-
centive, Marriott continued to be plagued 
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by a high level of turnover and poor job 
performance. By the beginning of the 
1990s, the company badly needed new 
sources of reliable labor. After some experi-
mentation, the first viable Pathways pro-
gram was launched in Atlanta, Georgia, in 
1991. Since then, Marriott has not only re-
duced turnover rates but also improved 
job prospects in inner cities.

Strong Partners Committed to Change.

A critical feature of the new paradigm is 
the presence of committed social sector 
organizations and leaders who are already 
working on change. These can include pub-
lic servants and community figures such 
as mayors, governors, school superinten-
dents, and civic activists. Companies need 
such partners to bring together diverse 
constituencies and to provide political le-
gitimacy. Strong support helps ensure that 
new solutions will create systemic change, 
not languish in isolated projects. Commit-
ted social partners can also help busi-
nesses win access to underserved mar-
kets—for example, the inner city—and 
they can build widespread support for 
other new ventures.

Consider how IBM chose partners for its 
Reinventing Education initiative. The com-
pany singled out school districts where 

leaders were thinking in new and creative 
ways. When evaluating grant proposals, 
IBM looked for widely communicated edu-
cation reform goals and strategic plans 
that clearly identified where projects could 
add value. The backing of strong mayors 
who were personally committed to educa-
tion reform was considered vital. Mayor Ed-
ward Rendell, for example, supported su-
perintendent David Hornbeck’s program, 
Children Achieving in Philadelphia. The pro-
gram showed how business involvement 
could contribute and was a major factor be-
hind IBM’s decision to invest there. Simi-
larly, in Florida, Broward County’s nine-
point vision statement and five-year infor-
mation technology plan were crucial in con-
vincing IBM to get involved. By seizing on 
local agendas, IBM ensured that its pro-
jects would command the personal atten-
tion of superintendents and other key fig-
ures.

Bell Atlantic also found willing partners al-
ready working on major change. A key fac-
tor in getting Project Explore started was 
the commitment of Thomas Highton, super-
intendent of schools, and Congressman 
Robert Menendez, then state senator and 
mayor of Union City. When Highton was 
promoted to superintendent in 1988, Un-
ion City schools were failing on almost all 
scores. There was very little teacher in-
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volvement in decision making or parent in-
volvement in their children’s education; fa-
cilities were in poor shape; the curriculum 
was outdated; there was little to no tech-
nology. Highton proposed to turn an aban-
doned parochial school into a technology 
school, an action that required state ap-
proval. For his part, Menendez wanted to 
get fiber-optic networks throughout New 
Jersey to improve education and health 
services. Bell Atlantic’s proposal was 
timely. The company’s commitment to Un-
ion City, brokered by Menendez, gave High-
ton the credibility he needed to get ap-
proval to buy the abandoned parochial 
school. The school was renamed after 
Christopher Columbus to reflect the jour-
ney of discovery ahead in the trial called 
Project Explore.

Partners for educational projects are easily 
identifiable because schools are large and 
highly organized. Companies confronting 
other social needs, however, may encoun-
ter many small nonprofit organizations, 
each of which works on a different piece of 
the problem. Marriott worked with various 
government and nonprofit partners in each 
of its Pathways to Independence pro-
grams—organizations such as Goodwill In-
dustries, the Jewish Vocational Service, Pri-
vate Industry Councils, and Workforce De-

velopment Boards. Marriott chose the 
strongest partner in each community.

United Airlines was also confronted with a 
patchwork of small community organiza-
tions working with welfare recipients. In 
launching its welfare-to-work efforts in San 
Francisco, United chose one strong non-
profit placement organization to be its lead 
partner and urged other groups to work 
through that agency. The details differ, but 
in all cases, strong partnerships are a cru-
cial aspect of the new paradigm.

Investment by Both Parties.

The best way to ensure full commitment is 
to have both partners—not just the corpo-
rate but the community partner—put their 
resources on the line. Investment by both 
partners builds mutuality. It also ensures 
that the community partner will sustain the 
activities when contributions from busi-
ness taper off.

The best way to ensure full commitment is 
to have both partners put their resources on 
the line.

In all of IBM’s Reinventing Education initia-
tives, both partners put their hands in their 
pockets. IBM gave each school system a 
$2 million grant—up to 25% in cash and 
75% or more in technical equipment, soft-
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ware, research, and consulting time. The 
team at each site determined the mix. Al-
most all of IBM’s grant to Broward County, 
for example, went toward consulting time.

The schools also contributed financially to 
the projects, both in the development 
phase and when full rollout took place af-
ter the money ran out. The Philadelphia 
school system, for example, bought at 
least 109 computers in addition to the 36 
PCs and 8 ThinkPads provided by IBM. In-
dividual school principals also supple-
mented IBM and central office funds from 
their own budgets. To help manage the 
transition to internal leadership in Broward 
County, for instance, the schools paid for 
an IBM project manager and systems archi-
tect to remain for several months after 
grant funds were expended. Each school 
district also used considerable funds on 
staff time for planning and training, in addi-
tion to major technology investments.

BankBoston and its community partners 
sometimes share the costs of First Commu-
nity Bank’s projects. In Hartford, Connecti-
cut, First Community Bank worked with 
the South Hartford Initiative, a community 
development organization, to establish a 
unique small-business lending program in 
1997. That innovation took many months 
to structure and negotiate. First Commu-

nity Bank funds an average of 46% of 
each loan in South Hartford Initiative’s 
neighborhoods; SHI funds the balance on 
a fully subordinated basis. First Commu-
nity Bank reduces its normal commitment 
fee and interest rate, and SHI agrees to col-
lect only interest for the term of the loan, 
until the principal amount is due. SHI has 
the option to underwrite loans declined by 
the bank, and First Community then serv-
ices those loans.

Investment by both parties means more 
than just financial investments. Consider 
the Pathways to Independence program. 
Some of Marriott’s partners make direct fi-
nancial contributions: Goodwill Industries 
reimburses over half of the program’s 
costs of approximately $5,000 per student 
in those cities in which it is Marriott’s part-
ner. But even partners that don’t contribute 
financially commit resources. For example, 
while Marriott provides uniforms, lunches, 
training sites, program management, on-
the-job training, and mentoring, its part-
ners help locate and screen candidates 
and assist them with housing, child care, 
and transportation.

During the life of an innovation project, the 
balance of investments can shift. Bell Atlan-
tic bore the bulk of the costs for Project Ex-
plore when it was launched in 1993, after 
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two years of planning. The company wired 
the new Columbus Middle School; trained 
the teachers; and gave 135 seventh grad-
ers and their teachers computers in their 
homes, along with printers and access to 
the Internet. Once involved, Bell Atlantic 
found its commitment growing. Even when 
the project had moved beyond a trial 
phase and had to compete for company 
resources every year, Bell Atlantic kept a 
project team on board to follow the group 
through seventh and eighth grades and 
into Emerson High. By 1995, Union City be-
gan to pick up the bills. The school system 
received a National Science Foundation 
grant to wire Emerson High School and 
buy most of the computers. By 1997, Un-
ion City was picking up 100% of the cost, 
although a part-time project manager from 
Bell Atlantic’s Opportunity New Jersey re-
mained to maintain the relationship.

Both partners also need to make strong 
staff commitments. IBM ensures that re-
sponsibilities in this area are balanced: a 
school-district project sponsor is matched 
with an IBM project executive, and a 
school district project manager with an 
IBM on-site project manager. IBM does 
not rely on volunteers or part-time staff. It 
recruits the best talent it can for assign-
ments, which are considered challenging 
as well as personally rewarding. Partici-

pants in the programs must report their 
monthly costs and expenses—just as they 
would report them to the CEO of a client 
company. Says an IBM official, “We treat 
our school partners the way we treat our 
best customers.”

IBM does not rely on volunteers or part-time 
staff. It recruits the best talent it can for as-
signments.

The experience of working so closely with 
businesses has had a deep impact on or-
ganizations in the social sector. Schools in-
volved in the Bell Atlantic and IBM experi-
ments, for example, have found that they 
have had to become more efficient and 
market-oriented in selecting staff for the 
projects.

Rootedness in the User Community.

Innovation is facilitated when developers 
learn directly from user experience. There-
fore, IBM’s projects were designed to bring 
technologists close to the schools. In Brow-
ard County, the initial IBM office was 
housed in the computer lab at Sunrise Mid-
dle School. This location enabled constant 
interaction between IBM staff and teachers 
who evaluated the software. Moreover, be-
coming part of the school environment fos-
tered rapid acceptance of the IBM team. 
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“They even ate cafeteria food,” an adminis-
trator exclaimed.

Yet even when a company goes on-site, 
there can be cultural obstacles. IBM em-
ployees tended to see school procedures 
as bureaucratic, while teachers had nega-
tive stereotypes of people working in large 
corporations. “We move at different 
speeds,” one IBM team member ex-
plained. Cultural differences were also ap-
parent in language—jargon was a signifi-
cant barrier to communication. According 
to one IBM employee, the “educational 
world has even more acronyms than the 
IBM world, which surprised everybody.” 
But over time, the presence of IBM people 
in the schools, and their openness to learn 
from educators, helped bridge the differ-
ences and allayed many of the schools’ 
concerns that they would be taken over by 
businesspeople.

In the inner-city neighborhoods in which it 
operates, BankBoston’s First Community 
Bank takes great care in staffing its 
branches to ensure that the employees un-
derstand the community. First Community 
Bank founder and president Gail Snowden, 
for example, grew up in the bank’s core 
neighborhood, where her parents ran a 
well-regarded community service organiza-
tion. First Community Bank managers are 

expected to attend community events as 
part of their job. The bank has created new 
functions—such as community develop-
ment officers who act as liaisons with cus-
tomers in specific ethnic populations—to 
further embed it in its communities. The 
bank also offers customized technical as-
sistance—for example, document transla-
tion or explanation of customs to new im-
migrants. Although these service innova-
tions increase the time spent per transac-
tion, they make First Community Bank 
branches part of the fabric of the neighbor-
hood. That helps make parent BankBoston 
a leader in the urban market.

Links to Other Organizations.

For projects to succeed, the business part-
ner must call on the expertise of key play-
ers in the broader community. Bell Atlantic, 
for example, brought in the Stevens Insti-
tute of Technology—which had expertise 
in Internet capabilities and equipment con-
figurations—to help build a curriculum for 
teachers around Internet access. Similarly, 
IBM nurtured connections with the school 
districts’ other partners, some of which al-
ready had a deep local presence. In Phila-
delphia, IBM relied on the Philadelphia Edu-
cation Fund—an offshoot of Greater Phila-
delphia First, a coalition of the city’s 35 
largest corporations—as a source of local 
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knowledge. In Cincinnati, IBM convened 
businesses and funders such as Procter & 
Gamble and General Electric to ensure 
that everyone worked toward the same 
ends in the schools.

BankBoston, too, finds its broader commu-
nity and government contacts to be useful 
sources of additional ideas and finance for 
riskier deals and startup businesses. First 
Community Bank’s community develop-
ment group, for instance, worked with 
about eight other banks and the U.S. 
Small Business Administration to create a 
new “fast track” SBA loan approval. With-
out external collaboration, no business in-
novation partnership can expect to enact 
lasting change.

A Long-Term Commitment to Sustain and 
Replicate the Solution.

Like any R&D project, new-paradigm part-
nerships require sustained commitment. 
The inherent uncertainty of innovation—try-
ing something that has never been done 
before in that particular setting—means 
that initial project plans are best guesses, 
not firm forecasts. Events beyond the com-
pany’s control, unexpected obstacles in 
technology, political complexities, new op-
portunities or technologies unknown at the 
time plans were made—all of these can de-

rail the best-laid plans. First Community 
Bank took five years to show a profit, but 
last year it was number one in sales out of 
all of BankBoston’s retail operations. In-
vestments in the social sector, just as in 
any start-up, require patient capital.

Each of the new-paradigm companies de-
scribed wanted to create a successful pro-
totype or demonstration project in the test 
site. But test sites, by nature, receive con-
centrated attention and resources. The real 
challenge is not sustaining an individual 
project but replicating it elsewhere. The 
best innovations can be mass-produced, 
adopted by users in other settings, and 
supported by additional investors. That is 
why replication and extension were explicit 
parts of IBM’s strategy.

Test sites, by nature, receive concentrated 
attention. The real challenge is replicating 
the project elsewhere.

The Reinventing Education project began 
in ten school districts. First-round grants 
from IBM covered a three- to five-year pe-
riod, and IBM wanted most of the money 
disbursed in the first two years so that the 
next three could be spent diffusing the in-
novation and examining the project’s im-
pact. Tools developed in the first round of 
innovations were then introduced through 
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an additional twelve projects. To help the 
sites complete their individual rollouts, IBM 
staff continue to monitor sites for five 
years. IBM encourages cross-fertilization 
of ideas among all the Reinventing Educa-
tion project sites. Broward County, for ex-
ample, hosts officials from other school dis-
tricts on a quarterly basis. Charlotte-
Mecklenburg’s Wired for Learning proto-
type is spreading throughout North Caro-
lina. And an IBM Web site discussion fo-
rum also helps spread ideas among the 
project sites—an arrangement that is bene-
ficial both to schools and to IBM.

How Business Benefits

Sometimes business attempts to find inno-
vation in the social sector are discounted 
by critics as public relations ploys. But as 
the depth and breadth of each company’s 
commitment should make clear, that would 
be an extremely costly and risky way to 
get favorable press. The extensive efforts 
described here, with their goal of creating 
systemic change, also cannot be justified 
only on the grounds that they make em-
ployees or the community feel good—even 
though that obviously motivates people to 
work hard. In reality, the primary business 
justification for the sustained commitment 

of resources is the new knowledge and ca-
pabilities that will stem from innova-
tion—the lessons learned from the tough 
problems solved.

Bell Atlantic’s Project Explore was expen-
sive, and it was not philanthropy. It was 
funded out of operating and technology-
development budgets. Certainly, Bell Atlan-
tic people felt good about helping inner-
city schoolchildren succeed. And the com-
pany generates a continuing and growing 
revenue stream from selling network serv-
ices to the education market, which it 
learned how to approach from its exten-
sive experience in Union City. But the ulti-
mate business justification for Project Ex-
plore was the know-how Bell Atlantic devel-
oped about networking technologies. As 
John Grady, now HDSL product manager 
but then the first Union City project man-
ager, puts it, “the Union City trial provided 
the first evidence that HDSL technology 
could work.” In April 1997, Grady and 
three other Bell Atlantic employees re-
ceived a patent for a public-switch tele-
phone network for multimedia transmis-
sion—a direct consequence of the innova-
tions developed in Union City. That patent 
ultimately led to the introduction of Bell At-
lantic’s new Infospeed DSL product line in 
1999.
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IBM, too, stretches its technical capabili-
ties by tackling the difficult problems in 
public schools. IBM employees experi-
mented with new technology that has com-
mercial applications. For the Reinventing 
Education project in Cincinnati, for exam-
ple, IBM researchers developed new drag-
and-drop technology for the Internet, 
which uses the latest features of Java and 
HTML and can be leveraged throughout 
IBM. As a systems architect in Cincinnati 
remarked, “The group that I’m working 
with and I have learned more on this pro-
ject than any other that we’ve worked on 
previously. We’re working with people from 
the ground up. When we started, there 
was absolutely nothing except an idea 
about new Internet technology.” And the 
Broward County project extended IBM’s 
data-warehousing know-how from small 
groups of users in retailing and related in-
dustries to very large groups of users with 
complicated data requirements—over 
10,000 teachers and administrators in a 
school system.

Marriott’s Pathways to Independence has 
produced tangible benefits for the com-
pany. About 70% of Pathways’ graduates 
are still employed by Marriott after a year, 
compared with only 45% of the welfare 
hires who did not participate in Pathways 
and only 50% of other new hires. Marriott 

estimates that program costs are recov-
ered if graduates are retained 2.5 times 
longer than the average new hire. In fact, 
Pathways is considered to be such a 
source of competitive advantage for Marri-
ott that the company shares only the gen-
eral outlines of the program with other 
companies and keeps the details proprie-
tary. And success in the Pathways to Inde-
pendence program has encouraged Marri-
ott to undertake other initiatives, such as 
the Associate Resource Line, a hot line 
that provides assistance with housing, 
transportation, immigration, financial and 
legal issues, even pet care. It cost Marriott 
$2 million to set up the hot line; it now 
saves $4 for every dollar spent, through 
lower turnover and reduced absenteeism.

It cost Marriott $2 million to set up the hot 
line; it now saves $4 for every dollar spent, 
through lower turnover and reduced absen-
teeism.

BankBoston, too, has found business 
benefits from its social initiative. Its First 
Community Bank has become both a profit-
able operating unit and a source of prod-
uct and service innovations that have been 
applied across all of BankBoston. These 
include First Step products for newcomers 
to banking; multilingual ATMs; a new 
venture-capital unit for equity investments 
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in inner-city businesses; and community 
development officers, who help create 
lending opportunities. In fact, First Commu-
nity bank has been so successful that 
BankBoston is refocusing its retail strategy 
toward community banking.

Employees’ opinions of the initiative have 
also been transformed. Far from being a 
dead-end assignment, a position at First 
Community Bank is highly desirable be-
cause it offers the challenge and excite-
ment of innovation. In January 1999, found-
ing president Gail Snowden was promoted 
to head up the regional leadership group 
for all of BankBoston’s retail banking. And 
in March 1999, President Clinton pre-
sented BankBoston with the Ron Brown 
Award for Corporate Leadership (for which 
I was a judge) in recognition of its 
community-banking activities. Clearly, busi-
nesses that partake in these new-
paradigm partnerships reap tangible bene-
fits.

Spreading the New Paradigm

This article describes a new way for com-
panies to approach the social sector: not 
as an object of charity but as an opportu-
nity for learning and business develop-
ment, supported by R&D and operating 

funds rather than philanthropy. Traditional 
charity and volunteerism have an impor-
tant role in society, but they are often not 
the best or fastest way to produce innova-
tion or transformation.

High-impact business contributions to the 
social sector use the core competencies of 
a business—the things it does best. For 
Bell Atlantic, it is communications technol-
ogy; for IBM, it is information technology 
solutions; for Marriott, it is service strate-
gies. In this new paradigm, the activities 
are focused on results, seeking measur-
able outcomes and demonstrated 
changes. The effort can be sustained and 
replicated in other places. The community 
gets new approaches that build capabili-
ties and point the way to permanent im-
provements. The business gets bottom-
line benefits: new products, new solutions 
to critical problems, and new market op-
portunities.

New-paradigm partnerships could reinvent 
American institutions. They open new pos-
sibilities for solving recalcitrant social and 
educational problems. They give busi-
nesses a new way to innovate. Today 
these examples are still works in progress. 
But tomorrow they could be the way busi-
ness is done everywhere.
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Why America Needs Corporate Social Innovation

Despite its long economic boom, America’s social problems abound. To ensure future eco-
nomic success, the country needs dramatic improvement in public schools, more highly 
skilled workers, jobs with a future for people coming off the welfare rolls, revitalized urban 
centers and inner cities, and healthy communities. Traditionally, businesses have sup-
ported the social sector in two different ways: they contribute their employees’ time for vol-
unteer activities, and they support community initiatives with money and gifts in kind. Both 
activities can accomplish many good things and should be encouraged, but neither activ-
ity engages the unique skills and capabilities of business.

Consider the typical corporate volunteer program. It almost invariably draws on the lowest 
common skills in a company by mobilizing people to do physical work—landscaping a 
school’s grounds or painting walls in a community center. Such projects are good for team 
building and may augment limited community budgets, even build new relationships, but 
they don’t change the education system or strengthen economic prospects for community 
residents. In many cases, it is just as effective for the business simply to write a check to 
community residents or a small neighborhood organization to do the work.

And that, indeed, is what many companies do. A great deal of business participation in so-
cial sector problems derives from the classic model of arm’s-length charity—writing a 
check and leaving everything else to government and nonprofit agencies. Businesses have 
little involvement in how these donations are used. In fact, this model actively discourages 
companies from taking an interest in results. Companies receive their benefits up-front 
through tax write-offs and the public relations boost that accompanies the announcement 
of their largesse. There is little or no incentive to stay involved or to take responsibility for 
seeing that the contribution is used to reach a goal. However well meaning, many busi-
nesses treat the social sector as a charity case—a dumping ground for spare cash, obso-
lete equipment, and tired executives on their way out.

Such arm’s-length models of corporate philanthropy have not produced fundamental solu-
tions to America’s most urgent domestic problems of public education, jobs for the disad-
vantaged, and neighborhood revitalization. Nor will they, because traditional charity can’t 
reach the root of the problems; it just treats the symptoms. Most business partnerships 
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with schools, for example, are limited in scope: they usually 
provide local resources to augment a school program, such as 
scholarship funds, career days, sponsorship of an athletic 
team, or volunteer reading tutors. The criteria for involvement 
are minimal, often hinging only on geographic proximity to a 
company site. The 600 school principals I surveyed said they 
are grateful for any help from the business sector. But what 
they really want today, when public education is under attack, 
are new ideas for systemic change that private enterprises are 
uniquely qualified to contribute.

As government downsizes and the public expects the private 
sector to step in to help solve community problems, it is impor-
tant that businesses understand why the old models of corpo-
rate support don’t create sustainable change. In partnership 
with government and nonprofits, businesses need to go be-
yond the traditional models to tackle the much tougher task of 
innovation.

Striving for social 

justice is the most 

valuable thing to do in 

life.  
 
- Albert Einstein
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Michel Foucault was a philosophical historian who questioned 
many of our assumptions about how much better the world is 
today compared with the past. When he looked at the treat-
ment of the mad, at the medical profession and at sexuality, he 
didn't see the progress that's routinely assumed. 

Movie 2.6  Philosophy - Michel Foucault


