
Turning raw materials
into finished products
Manufacturing must be an integral
part of your business strategy,
operating in harmony with
technology, finance, and marketing.

  Itimately, you have to deliver what 
you have sold. If you don’t know 
manufacturing, you’re not in the game. 
In this article, I present a perspective 
that can help you formulate a winning 
strategy. I discuss what manufacturing 
does, what makes it work, and how 
manufacturing is likely to evolve as 
your company grows. In today’s econ-
omy, you need to develop a clear un-
derstanding of what customers want, 
then optimize the organization’s ability 
to get those customers to buy from 
you.

It takes time to build a manufactur-
ing infrastructure. People in manufac-
turing develop and refine procedures 
to keep things going. Using a comput-
er as an analogy, you can think of 
people’s hands and the machines on 
the factory floor as the hardware, with 
people’s minds and procedures as the 
software that make the hardware 
work. Companies with the same ma-
chinery can achieve vastly different re-
sults. The difference is in the 
“software.” Because it takes time to 
get the bugs out of software, you 
want to build manufacturing capability 
early in your growth cycle.

Manufacturing is managing the flow 
of material and information to turn 
raw material into finished products. 
The machines and the people need the 
right materials, the right components, 
and the right information at the right 
time. It may surprise you to learn that 
direct labor costs (not including over-
head) account for only 1.5% of the 
selling price in the test instruments di-
vision of one of the San Francisco Bay 
Area’s most successful companies.

To understand what people in manu-
facturing do, visualize component 

parts moving on the factory floor get-
ting produced and assembled. When a 
bottleneck occurs, you identify the 
cause, develop a procedure to unclog 
the flow, and document the fix so the 
same bottleneck won’t happen again. 
Invariably another area won’t be able 
to keep up with the higher speed, so 
you have to unclog that area, too. 
Each situation calls for different tactics 
based on technology, methods, or 
management techniques. You might 
design a new tool or test fixture, invest 
in an automated machine, buy a com-

puter system, or just have people do 
things differently.

Thus manufacturing is about pro-
cedures and the people who develop, 
document, and carry out the pro-
cedures. To keep the machines on the 
manufacturing floor humming, you 
have to plan, coordinate the flow, and 
document your procedures. You make 
improvements constantly, and you find 
a unique and optimal solution for each 
bottleneck. If you think you’ve found 
a generic solution, you’ve stopped op-
timizing.

The concept of flow can help you 
understand the real impact of your de-
cisions. Analyze your make-vs.-buy de-
cisions on the basis of how the various 
alternatives affect the flow, bearing in 
mind that additional steps or delays 
will extend your lead time. Longer lead 
times increase your costs: they can in-
crease investment in inventory, reduce 
the number of products you can ship 
per month (thereby giving you fewer 
products over which to spread the 

overhead), or simply force people to 
keep busy while they’re waiting for 
parts to arrive.

Manufacturing resource planning, just-
in-time manufacturing, total quality, 
Kanban, and demand flow are all tech-
niques that can help you develop pro-
cedures to optimize performance in 
your own specific situation. There is no 
silver bullet in manufacturing; the value 
one creates is in the collective knowl-
edge and in the way people interact 
(see “Performance incentives pay off”).

Prepare early for growth
Life is simple in the beginning. But as 
the business grows, manufacturing 
becomes more complex. My earlier ex-
perience at another startup company 
provides a good lesson in what to 
avoid. Most of us, including myself, had 
only a foggy understanding of manufac-
turing, and by the time we recognized 
the need to build the manufacturing or-
ganization, it was already too late in the 
growth cycle. We had to hire a signifi-
cant number of “professional” manu-
facturing people at a time when the op-
eration had already become chaotic.

Building an operational system when 
you already have hefty sales is like fix-
ing your car while it’s doing 55 miles an 
hour. Without a clear definition of what 
we needed, we looked for “the super-
human who can do the job” and found 
people that by and large had the atti-
tude of “Leave me alone so I can do 
my job.” Manufacturing became an iso-
lated black box, and it was never possi-
ble to optimize the whole company. 
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Unfortunately what happened in that 
instance tends to be the rule, not the 
exception.

You’ll save a lot of headaches if you 
develop a manufacturing vision early 
and foster the discipline to build struc-
ture from the start. Build into your op-
eration enough flexibility to allow for 
growth (in sales volume and the 
number of employees) and to accom-
modate the increased market demand 
for customization. Invest in a comput-
er system early, as soon as you’re con-
fident that your strategy is on the right 
track.

Optimize the whole
We look to manufacturing for on-time 
delivery of well-built products we can 
sell at a competitive price. But the 
best way to solve a “manufacturing 
problem” might involve other areas of 
the business. For example, suppose 
the sales department says sales would 
increase sharply if manufacturing could 
shorten the delivery time from three 
weeks to two weeks. You could solve 
that problem within manufacturing by 
increasing what’s on the shelf. But cut-
ting delivery from three to two weeks 
might require a threefold increase in in-
ventory.

Rather than tying up working capital 
in inventory, would it be better to 
provide creative incentive for custom-
ers to wait a bit longer? Or to invest in 
a new design to reduce assembly time, 
a new manufacturing technique to re-
duce cycle time, or even a totally new 
product that people would stand in 
line to buy? Good management deci-
sions involve making tradeoffs bet-
ween marketing, finance, R&D, and 
manufacturing in order to optimize re-
sults. Your business is an organic 
whole, and you need to consider all 
the interdependent variables.

Eliminate waste everywhere
So much of business is about applying 
common sense and paying attention 
to details. In last month’s article on 
marketing, we used the concept 
“staple yourself to an order” to help 
you trace every customer interaction 
with the company in order to please 
the customer completely. Here, you 
may want to “attach yourself to a 
component” — trace the flow of the 
component from the time you plan a 
manufacturing run until you deliver a 
product to a customer, in order to 

achieve efficiency. Anything that hin-
ders the flow, or any action that’s 
wasteful or superfluous, will add to 
your cost.

As you follow a component through 
the manufacturing cycle, think about 
these issues: how much you pay for 
the component, how much it costs to 
inspect the component and put it in 
the right bin, how long it sits on the 
shelf, how many times people handle it 
before it gets assembled, how many 
setups it requires, how long it sits bet-
ween stations, how much it zigzags 
across the factory floor, how often 
the machine that makes it breaks 
down, how often the component 
breaks during shipment, how the cus-
tomer uses or abuses it, and how to 
make the customer happy even if, for 
any reason, a component has to be re-
turned for repair. Then tackle the 
waste associated with each of these is-
sues.

As an example, we used to think we 
could cut costs by relaxing mechanical 
tolerances. Now we know better. It’s 
often penny wise and pound foolish to 
relax tolerances because an imperfect 
fit between parts can cause delays on 
the assembly line and failures in the 
field. Disruptions to the flow and costs 
for repair can far outstrip the initial sav-
ings.

Instead, you tightly control the quali-
ty of component parts, so you can dis-
cover problems well before they inter-
rupt the flow. When your sales are small, 
you check every part before assembly. 
As your volume grows, you spot check 
and use statistical methods to discover 
any problems in a batch. You can then 
correlate your test results to what hap-
pened in the production line that pro-
duced the parts. By feeding that infor-
mation back upstream, you can im-
prove the quality of components — 
even if those components come from 

Performance incentives pay off
Years ago, Uniphase set up a helium-
neon laser manufacturing plant in the 
Sierra foothills of California to take 
advantage of lower rental and labor 
costs. Scrap and rework rate was 
nearly 10%, of the manufacturing 
cost; that was the industry norm at 
the time. The company examined 
each step of the manufacturing pro-
cess, built automated test stations 
to catch any error before a laser left 
the factory, and also paid close at-
tention to what people were doing.
   On the basis of what it learned, 
Uniphase decided to provide cost-
control incentives. It implemented 
an extensive training program and 
put big charts on the factory floor 
plotting the cumulative cost of 
scrap and rework to the day, Every 
month, it distributed a percentage 
of the savings from reduced scrap 
and rework to all the employees. In 
about a year, the company reduced 
these costs below 1%.
   By paying attention to perfor-
mance and cost, management con-
veyed a powerful message to em-
ployees to modify their behavior in 
whatever they do. The company was 
able to sell its lasers for a price be-
low the manufacturing costs of a 
major competitor. Eventually that 
competitor sold its helium-neon busi-

ness to Uniphase, and one of its di-
visions became an OEM customer!
   By paying attention to perfor-
mance and cost, management con-
veyed a powerful message to em-
ployees to modify their behavior in 
whatever they do. The company was 
able to sell its lasers for a price be-
low the manufacturing costs of a 
major competitor. Eventually that 
competitor sold its helium-neon 
business to Uniphase, and one of its 
divisions became an OEM customer!
   The point about people is that 
you need a clear measure of perfor-
mance. You want to make the feed 
back visible and immediate so peo-
ple can use the information to modi-
fy their behavior quickly. Then you 
want to be fair to people by sharing 
the fruits of their labor so they have 
a reason to keep on improving.
   This strategy works particularly 
well in manufacturing because you 
can measure performance clearly and 
make a direct connection between 
action and reaction. On the other 
hand, the quantifiable nature of 
manufacturing can make life diffi-
cult, precisely because it’s so much 
harder in manufacturing than in other 
departments to sweep mistakes un-
der the rug. Uniphase was able to 
turn that “curse” into a blessing.



your suppliers. In manufacturing, you 
learn to do things right the first time.

Mistakes of all kinds can disrupt the 
flow and introduce waste. That’s the 
main reason why you document all 
your manufacturing procedures. On 
the other hand, because you’re dealing 
with many variables in manufacturing, 
you have to be on the alert to elim-
inate procedures that once served a 
useful purpose but became “waste” 
when changes in other parts of the 
company rendered them unnecessary.

Develop the organization
Good manufacturing people are hard 
to find. Manufacturing is hard work. 
Furthermore, manufacturing is one of 
the more exacting jobs in the compa-
ny because there’s no room to hide er-
rors or delays. When a product doesn’t 
ship on time or doesn’t work right, 
everyone in the company knows about 
it.

At New Focus, we were fortunate to 
start with top engineers who took an 
interest in business and wanted to get 
into manufacturing. We were strong in 
science and long on our culture of 
teamwork and customer focus, but 
low on specific manufacturing skills. 
We struggled to build the manufactur-
ing system. Some of our people even 
took classes and got certified by the 
American Production & Inventory Con-
trol Society for resource planning skills.

As our products gained acceptance 
in the marketplace, our rate of learning 
wasn’t fast enough to keep up with 
the business’s rate of growth. So, 
drawing on our hands-on experience, 

we defined the requirements for suc-
cess in manufacturing, then recruited 
experienced professionals who could 
do the job. Some of the new people 
were long on specific manufacturing 
skills, but brought with them tradition-
al ways of thinking. They were accus-
tomed to structure and definition and 
often felt uncomfortable taking charge 
without authorization. They never be-
came comfortable with our culture and 
eventually left.

I’m not, however, suggesting that 
you hire people like yourselves. Rather, 
you want to boil down the require-
ments to their essence and build an or-
ganization of people with complemen-
tary skills and a culture appropriate for 
the size of the business.

People in all areas at New Focus, in-
cluding manufacturing, respond well to 
our philosophy of trusting their judg-
ment and providing them with enough 
resources to succeed. We build struc-
ture to achieve professionalism, but we 
encourage individual thinking-we want 
people to develop enough wisdom to 
know when to break the rules.

A personal note
A career in manufacturing is a challenge 
because you have to be technically 
broad and because you need people 
skills, patience for routine and details, 
and the ability to deal with uncertain-
ties. You’ll also have the satisfaction — 
for that matter, instant gratification — 
that comes with a direct connection 
between your actions and their results.

There are tangible benefits, too. 
Great manufacturing people are rare, 

and in the free enterprise system, rarity 
is usually well rewarded. jobs in manu-
facturing are plentiful, and you run less 
risk of technology obsolescence. In-
stead, you gain value as you become 
older, wiser, and more able to get or-
ganized and to deal with people and 
situations.

Electro-optics is an enabling industry, 
people tell us politely. What they’re re-
ally telling us is that we can’t succeed 
on our own. As an industry, we’ve never 
learned cost-effective manufacturing. 
Too many sacred cows are not being 
challenged, such as the belief that low 
volume justifies high costs—witness 
what you have to pay for most lasers 
today. And laser manufacturers are not 
the only culprits; the entire industry 
shares that belief, and therefore the re-
sponsibility, including decision makers, 
engineers, and the people in companies 
that supply the components to build 
lasers. The ability to manufacture effi-
ciently is an important challenge we 
must take on to keep our industry 
healthy.
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