
NEW VOICES IN CHEMISTRY

W
ithout a doubt, the

practice of chemistry has
changed dramatically since
the American Chemical
Society was founded 125

years ago. However, the transformations
that have occurred within the chemical
industry over the past decade arguably rival
the evolution of our profession since the
society was established. It is rea-
sonable to expect that this con-
tinual, rapid change will accel-
erate in the new millennium. 

My 12-year experience at
Monsanto reflects the general
trends across our industry.
When I started working at
Monsanto, the company had
chemical, agricultural, and phar-
maceutical divisions that oper-
ated autonomously, linked by a
large corporate research group.
This organizational structure
was typical of many large chem-
ical companies.

Then, in the early 1990s,
Monsanto and other industrial
giants began a process of pro-
found change that typically
resulted in the generation of two
or more independent companies.
One focused exclusively on com-
modity and specialty chemicals, the other
focused on the concept of “life sciences,”
which endeavored to take advantage of
technological synergies between the core
sciences of chemistry, biology, and genomics
as an engine to drive new product discov-
ery in pharmaceuticals and agriculture. 

As a result of these changes, the role
chemists have been asked to play within
industrial organizations also has changed.
Within the commodity sector, chemists
have been asked to renew their focus on
core capabilities classically associated with
industrial research (such as process tech-
nology and engineering) to drive product
innovation and manufacturing efficiencies.
In the case of the life sciences, chemists
have been required to expand beyond their
classical areas of influence—and often com-
fort—to function at the interface of chem-

istry and biology in order to thrive and be
seen as valued contributors. In the future,
the commodity chemical component of the
enterprise will continue to diverge from the
evolving life sciences hybrid. Both sectors
will be faced with unique technical chal-
lenges if they are to survive and grow.

A theme that will become increasingly
important to the success of the com-

modities business is the shift in emphasis
from waste treatment to pollution pre-
vention. The concept of benign chemical
synthesis (as championed by the ACS
green chemistry movement, the Envi-
ronmental Protection Agency, and the
National Science Foundation) will need
to move from the exception to the norm.
At its basic level, a focus on pollution pre-
vention will ensure that we retain the priv-
ilege to operate our facilities as environ-
mental laws that regulate our industry
proliferate in developed and developing
countries. When true scientific break-
throughs are identified that meet the dif-
ficult technical and economic hurdles for
investment, the resulting processes will
be a source of competitive advantage
through improved efficiency, decreased
waste, and lower costs.

To realize these gains at an accelerated
rate, we will need to train a new genera-
tion of chemists and chemical engineers
who will embrace the concept of atom effi-
ciency in their thought processes and their
experimental design. To facilitate these
efforts, we will need to renew the empha-
sis on chemical catalysis at our universities
and within industry. The discovery and
development of new catalysts and tech-
nologies that can rapidly screen their activ-
ity will continue to be important in the
design of new processes.

The life sciences will offer a different
set of challenges and opportunities for
chemists. New innovative products will,
more often than not, emerge from multi-
functional research teams that integrate

chemistry and biology. Chemists
can and must play an integral
part on these teams. However,
we must expand our role and
bring a unique molecular per-
spective to the study of bio-
logical processes. The most 
successful practitioners of chem-
istry within the life sciences will
be those who take advantage of
the changes within our industry
and view them as opportunities
to learn and contribute more
broadly across the scientific
enterprise. The power of a well-
functioning team of chemists,
enzymologists, and biologists
working together to invent and
bring a detailed mechanistic
understanding to complex prob-
lems in the life sciences arena is
truly awesome.

One of the first science text-
books that I ever read referred to chem-
istry as “the central science.” Then, I gave
the phrase little thought. Now, it is clear to
me how accurately it describes our pro-
fession and the essential role chemists will
play in shaping the technological landscape
of the future.
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Accelerating change will characterize the
transformation of the chemistry landscape

OBSERVING Monsanto’s Process Technology Group
members (clockwise from left) Beth Calabotta, Stern,
Jerry Heise, and Greg Hartmann monitor the progress of a
pilot unit designed to test new catalyst compositions and
process configurations.


