
NEW VOICES IN CHEMISTRY

D
eregulation, rapid tech-

nology advancement, and in-
creasing customer demand for
higher quality and better serv-
ice at lower cost will continue to

be key drivers for business competition in
the 21st century. Globalization will force
companies to face foreign competitors who
have lower labor costs, cheaper raw mate-
rials, weaker currencies, and, sometimes,
higher worker productivity. To stay com-
petitive, companies are constantly rein-
venting themselves.

One key step toward winning in the
future is revamping corporate research and
development (R&D). Ferro Corp. is trans-
forming itself into a growth company.
R&D is one pillar of the strategy to achieve
this growth, and Ferro has reorganized
R&D to reflect changing business needs.

This change in outlook presents new
challenges to industrial scientists. How
do we focus on delivering new products
and services that our company expects in
the near future while being innovation
leaders? How do we respond quickly to
market needs in a business-focused R&D
environment? How do we deal with dis-
ruptive technologies?

Alignment is the most important chal-
lenge to our scientists. We have to work
effectively amidst constant change and
with limited resources. Internally, we need
to establish closer relationships with our
business colleagues. But collaboration goes
farther than that.

When Ferro decided to couple R&D
more closely with business needs, strategies
chosen included increasing internal and
external collaboration. Multifunctional
teams were established to promote cross-
business fertilization and to preserve and
enhance core technologies that apply
widely across business lines. The Particle
Science & Technology Core team consists
of 19 technology, manufacturing, market-
ing, and business professionals. We meet
monthly to exchange information and
assess particle-related technologies that
are of strategic importance to Ferro’s busi-
nesses. We make recommendations to
management regarding R&D priorities,
collaboration, potential acquisitions, and
employee education. Activities in these
cross-functional teams expose members
to a very enriching environment.

Ferro has placed more importance on
industrial/academic research partnerships.
Companies can bring products to market
faster by forming partnerships with uni-
versities and national laboratories. By
working together, we gain expertise in
areas of vital need that often do not receive
the attention they deserve; universities
and national laboratories gain needed
funding and industrial participation. A
successful 21st-century industrial chemist
will be active in linking such beneficial 
collaborations.

When I worked at national laboratories
and universities, the most critical steps in
R&D were coming up with good ideas and
doing the right experiments to prove the
ideas. When the experiments were over
and the results were reasonable, it was time
to celebrate. After almost three years of
R&D in industry, it is obvious to me that
generating ideas and demonstrating tech-
nical feasibility are only the beginning. For
example, after we discover a new method

to produce a nanoparticle, 10 times more
effort and resources are needed to develop
the discovery into a salable product.

Clayton M. Christensen, a Harvard pro-
fessor of business administration, pointed
out that many outstanding companies that
did everything right—were in tune with
the competition, listened to customers,
and invested aggressively in new tech-
nologies—still lost their market leadership
when confronted with disruptive changes
in technology and market structure. Dis-
ruptive technologies are initially rejected
by mainstream customers, first rooted at
low-end markets, and have a different
package of attributes that current cus-
tomers do not initially value. For example,
the minicomputer customers did not value
personal computers in the early 1980s. 

Acapable 21st-century industrial scien-
tist must be adept at identifying disrup-
tive technologies, defining the strategic
significance of a potentially disruptive
technology, and being flexible in technol-
ogy approaches. These tasks are easier said
than done. Individuals may have very dif-
ferent opinions about potential technolo-
gies because the markets may not have
developed, and it may not be obvious that
the market will ever develop. 

Developing a disruptive technology
goes far beyond coming up with genera-
tions of products based on existing ones.
If you are not effective in rendering your
own products obsolete, some other com-
pany will do it for you.

Corporate R&D in the 21st century is
showing a trend toward focusing on efforts
that advance corporate goals. Industrial
scientists can prosper in this climate if they
are attuned to corporate needs and closely
align R&D with the company strategy. We
must champion cross-functional teams for
synergism, develop active collaboration
with governmental laboratories and uni-
versities, and learn more about manufac-
turing processes. Focus and alignment,
while necessary, will not ensure the long-
term health of the company. Disruptive
technology can shift the playing field in
the form of a new and exciting competitor.
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