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Research Productivity and Culture in Different Environments

In seeking career opportunities,
graduate and undergraduate students
have frequently asked mewhat itislike
to pursue chemica research in the
variety of available environments.
Applicants for employment with our
company also think deeply about this
topic and wonder about chemistry at
large, established firms versus free-
wheeling start-ups or middle-sized
companies. The following is my
response to this question. | have
organized the discussion by three major
research laboratory environments.
There are several subcategories within
each of thesecultures.

Academic Research

Goals: Teach, satisfy curiosity,
help solve problems of interest
to society, disseminate data and
knowledge through lectures and
publications.

Academia is a place for people with
enormous drive, self-confidence and
tolerance of bureaucracy. While the
bureaucracy in universities, particularly
public universities, is broad and deep,
successful faculty with tenure
frequently stand above it or simply
ignore it. Academia generally attracts
people who are not prone to take
direction well and who are more apt to
direct ateam rather than serve on one.
The work generally requires putting in
enormous amounts of time beyond the
traditional 40-hour workweek. On the
other hand, scheduling theselong hours
isvery flexible over 24/7. Thiscan help
add a “family-friendly” component to
thework schedule.

A guide to senior students contemplating their first professional position after
graduation. Academic, commercial and non-profit or government positions are

examined.

Universities value creativity and
individuality, whereas business values
productivity and teamwork. All four
characteristics have great value, but few
areableto mix them successfully. Often
new employees who just finished
graduate school have a lot of trouble
adjusting from the first two to the
second two. They also can have alot of
trouble getting to their new office by
8:00 am. The academic tradition of
working alone with a limited budget is
increasingly under pressure due to the
complexity of laboratory methodology
now available. For example, this
tradition is less effective when an
advanced measurement technology
such as mass spectrometry, NMR or
capillary electrophoresis is attempted
by individuals whose expertise is in
neuroscience or drug metabolism (or
viceversa).

There are substantial differences,
too, in the academic setting between
private and public universities and also
among universities of different sizeand
focus. The standards of excellence that
motivate many university
administrators are those seen at very
broadly based schools that excel in
science, engineering, medicine,
humanities, business and law. We all
know and respect Stanford and Harvard
and the like. On the other hand,
institutions emulating them often fail
and end up with a few centers of
excellence among many mediocre
departments. The resources to do it all
simply are not available. In many cases
thewill to cut out the weak and feed the
strong has not been present. On the
other hand, there are great schools with
more focus, such as The Cdifornia
Ingtitute of Technology. It strikes me

that the budgets (and the talent) simply
are not available for every state and
region to have it all. Choices must be
made. For example, there are few
centers of academic excellence in
polymer chemistry or analytical
chemistry, and those may be enough.

It is common to find that the cost of
doing research at private universitiesfar
exceeds that at public institutions. All
the overheads charged to individual
faculty research groupsbecome more of
a burden to research grants. Is that
balanced by the greater ease of getting
such grants? Perhaps, but only at the
most prestigiousdepartments.

Overall, research at smaller
ingtitutions is pursued in a more
relaxed, collegial manner. Itisclearly a
strong component of the teaching
processat all schools, but more so at the
primarily undergraduate academies.

Exploratory research is a highly
personal liberal arts activity, like
writing apoem or acountry music song.
The subject gets in your head and you
can’'t getit out. You think about it nights
and weekends. You lie in bed with it.
While this can be done anywhere, it fits
best in universities where one is not
bound by a restrictive mission.
Historically, such peoplehavethrived at
3M or DuPont or Bell Labs, but that
history is getting alittle old. This kind
of work aso finds a nice home in so-
called start-up companies not burdened
by any tradition. Exploratory or
scouting work like this is not easily
managed, and it often isdone by people
who may not bevery manageable.

The following listing covers several
problems and advantages of the
academic research environment.
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Problems

- Turnover of personnel (by design).

- Lack of funding and the time consumed
lookingforit.

- There often is a need to secure funding
for your own summer salary.

- Projects are often too smal and can
sometimes lack real importance beyond
theteachinggoal.

- Quality assuranceisnot affordable.

- Individualsaredominant vs. teams.

- Response to external research proposals
isslow.

- Goal isteaching creativity and integrity,
not productivity.

-No management (Only self-motivated
faculty and studentsthrive.)

- Someinstitutionsdo not provide mentors
to guide young faculty. (They can
confuse priorities and not have a chance
torecover intimefor tenuredecision.)

- Pressure to publish often supercedes
importanceof project.

- Tenure system leads to ossification and
complacency.

- Faculty meetings can be too democratic
and therefore an unproductive way to
makeminor decisions.

- Many very good people are discouraged
from joining faculty ranks, including
many women.

Advantages

-Imagination is not often limited by
institutional or departmental will.

- Rapid changesindirectionarepossibleto
take advantage of new opportunities.

- Teamwork is gradually becoming more
popular.

- Turnover of personnel and regular
interactions with outside peers stimulate
new ideas.

- The opportunity to travel at will, often
globally, isattractiveto many.

- Nomanagement, few rules, very flexible,
youareyour own boss.

- There is great satisfaction in following
thecareersof successful former students.

- Recognition by peerson aglobal basisis
feasible.

- Academics often have opportunities for
supplemental income that are not
available to scientists in business
(patents, royalties, consulting fees, book
royalties, speaking fees, government
review panels, etc.).

-Retirement benefits frequently are
superior to (small) companies.

Commercial Research

Goal: Ultimately to satisfy
customers with products
ﬁ and services, and
(] shareholders with
earnings and
increased assets.

=== N

Commercial research, especialy in
large organizations that can
accommodate a wider range of
personalities, is very accepting of
teamwork and generally requires
individuals to devote fewer hours on
task than does academic work. Thus
commercial research is often more
family-friendly than academic research
of thefirst rank. Many larger firmseven
provide child care (for a fee). Such
generalizations, however, don’t apply to
the pressure cooker R& D environment
that typically exists in start-up
companies faced with limited time and
resources. In such cases, survival of the
company may well beat stake and child
caremust be found off campus. In some
cases, children are brought to thelab on
Saturday morning with abox of crayons
and the (faint) hope they won't need
attention more than once every twenty
minutesor so.

Travel has long been a bone of
contention among industrial scientists.
Academics simply get on the airplane
and go. No permission of any kind is
sought or needed. That won't work in
industry. There are restrictions, and
thoserestrictionsoften arearbitrary and
contrary to the company’'s R&D
mission.

Colleagues in industry frequently
complain (or at least chuckle cynically)
about “reorganizations’ that disrupt
their mission just as they were getting
good at it. Some universities, by
contrast, have not reorganized much in
100 years. Even getting a course
number changed from CHEM 142 to
CHEM 143 can engender several years
of spirited debate. In universities the
following exchange doesnot occur.

“The Project has been cancelled
and the Project Team will be
disbanded next month.”

“That's great. Now we can
publish!”

“What will bethenext Project?’

“I've heard nothing yet, but |
understand the HR consultantsare
advocating a team-building
exercise where we spend a
weekend constructing a soda
straw bridge across a pit filled
with poisonous snakes.”

The role of industrial psychologists
in large companies strikes me as an
admission that we are al quite weird,
and “professional” attemptsto organize
us to go in one direction are both well-
meaning and self-defeating. Some have
described the process to be “like
herding cats,” and that is on target.
Doing important work with talented
colleagues and an open, understanding
management is key. With a seemingly
arbitrary, indecisive management and
paranoid colleagues spreading blame,
you have “cats’ scratching each other’s
eyesout.

| do not have a bhias against large
companies. Most of my clientsarefrom
firmswith teams of 10,000 or more. We
try to maintain a sense of humor. It is
very difficult to manage large groups.
You have to work hard to try to achieve
cohesion and recognize that it will be
elusive.

Colleagues at many companies
complainthat rapidly changing rulesfor
doing business (imposed bothinternally
and externally) are making simpletasks
more difficult. The regulatory climate
and focus on accountability for many
simpletaskssuggestswedon’t trust one
another. Often, support staffs have been
downsized, broadening the number of
details generalists now are expected to
deal with. Scientists often get promoted
to positions where their competence as
scientistsisreally nolonger needed and
where they basically have become
signers of documents rather than
planners of scientific strategy. In the
university, they becomegrant writers.

One thing | enjoy about industrial
research isthe quality of the cafeterias.
Research makes me hungry. Few
universities come close to matching
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industry in this regard. Glass-enclosed
cafeterias with fountains and duck
ponds are not a regular feature of
chemistry departments. On the other
hand, there are few ivy-covered R&D
centers where you can wak along the
same paths as the great novelists,
historiansand scientistsof the past.

In any event, most of the dozens of
major industrial research labs I've
visited have had good soup, especially
since they’ve outsourced the food court
concept. Those of us in the small
company research environment enjoy
our brown bag lunches while plinking
away at email. Lunchis, for us, more of
atheoretical concept thanasocial event.

Here is a quote from an industrial
scientist with over 20years experience:

“When | first joined industry, |
was productive the first week on
the job. Now, a person spends
months learning SOPs, internal
computer systems, internal
business processes, external
guidances. Productivity in an
industrial environment is highly
dependent upon being willing to
bea‘manager of risk. Thereareso
many negative influences that
productivity means taking a stand
onwhat isneeded to get ajob done
and pushing to completion.
People who are not willing to take
a stand are inundated with good
and bad advice that make it
difficulttomakeprogress.”

| agree. Thereisaso some of thisin
the university setting. Whenever
something goes wrong, a new rule is
made, a new formis created and a new
signature is required. | often wonder
what happened to common sense and
theprediction of apaperlessoffice.

Several colleagues at large
companies have said, “We hire Ph.D.s
and then take them out of science and
have them do work that does not use
their education. Meanwhile, we have
some excellent B.S. people who could
be great administrators and we hold
them back because if we don't cal
someone ‘Doctor, we don't feel we
have statusasacompany.”

I recently encountered a fellow who
jumped from a $20 hillion pharma

company to a small drug discovery
company with nothing but losses. He
said, “1 make a little less money here,
but | can keep doing neat science. I'm
respected. We are encouraged to
publish and speak at conferences. We
have some research managers here
without Ph.Ds. That would never have
happened at big pharma. | don’t want to
bein meetingsall day. | wanttobeinthe
lablearning new things”

Itisfair to ask yourself if you really
want to do hands-on science, if you
want to design aresearch strategy, or if
you want to organize people. There are
still quite afew young people who have
the very mistaken notion that success
and respect are measured by the number
of people reporting to you. This is a
military point of view, but keepin mind
that atop General or Admiral may have
fewer direct reports than a second
lieutenant. Great players (with no
reports) may be paid more than their
coach, and great scientists can have
more pay and a lot more recognition
thantheir manager.

I've seen many scientists become
frustrated as managers where they first
must deal with the egos, emotions and
personal foibles of those for whom they
are responsible. Humans are non-linear
systems with an endless number of
environmental influences. The
challenge of forming a disconnected
group into awell-honed team is aways
tough. It certainly isnot askill for which
a Ph.D. in chemistry provides much
preparation. Many scientists and
engineers decide, “I don't want to go
there” and they rise above the fray
based solely on their technical
achievements.

Asyou begin a scientific career, you
will likely encounter a good many
career bureaucrats with Ph.D.s. Many
find themselvesin positions where they
are no longer contributing technically,
yet they don’t havethelibera artsskills
that are nearly always critical to the
most senior management positions.
These positions certainly have value.
Nevertheless, given achoice, I'd advise
either reaching for the highest level of
technical achievement, or consciously
developing the leadership skills year by
year to reach for the highest
management ranks. There are

aternatives, such as making amove out
of thelab intotechnical sales, but that is
beyond the scopeof thisarticle.

Let's list some problems and
advantages of commercial research to
stimulateyouto arguewith colleagues.

Problems

- Imagination is narrowed by the strategic
focusof the organi zation.

- R& D Centersof the past are of thepast.

-Most are burdened by meetings and
accountability by committee.

-Institutional impatience (science on a
schedule) driven by Wall Street. (Often
there is no time to explore new
approachesor tothink.)

- Cancelled projectsdiscourage personnel .

-Very capable people can be invisible
outsidetheir company.

-Travel to professional meetings with
peersisoftenarbitrarily limited.

-Many scientists fal behind in their
knowledge of thel atest devel opments.

- The nail that stands out gets hammered
down.

- Regulatory issues and documentation
may impede scientific progress.

-Mergers can cause stress about job
stability.

Advantages

- Teams are valued more than any one
individual which enables awide range of
expertiseto attack aproject.

- Resources are made available once a
projectiseconomically justified.

- Thereisarelative constancy of personnel
ontask.

- Stock options and defined benefit
retirement plansare comforting.

- It'sniceto seetheresultsof your work get
shelf space at a store and be used by
friends and neighbors (goals are
practical). There is more opportunity to
get out of the lab and assume a wider
variety of responsibilities. (In academia,
very few become a Dean, or would want
to.)

Institutional Research
(non-profit and government

research labs) USDA
=

Goal: Basic science and/or |
solve problems important S

to both society in general
and government agencies

in particular. s

Fepgns®
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These institutions are ideal for
researchers who feel that teaching and
producing a product both are
distractions. Such places are good for
idealists pursuing science and/or for
people who are developing skills
ultimately to transition either to
academia or to business. For example,
pursuit of a cure for malaria at the
Walter Reed Army Medical Center for
the better part of a century has both
advanced science and trained peoplein
an extremely worthy cause. The attacks
against AIDS, dementia, diabetes, etc.,
at the National Institutes of Health are
also good exampl es. The search for new
materials at Naval Research
Laboratories, NIST, and Sandiaet al. is
important work. On the other hand,
work intheinstitutional setting can lack
the driving forces present in both
academia and business. Some people
simply fall asleep. Others, of course,
thriveon self-motivation.

Problems
- Intermediate between academia and
business.
- Low salariesin somecases.
Advantages
- Large endowment or steady (but modest)
government support.
- Relatively stable personnel on task aids
productivity.

-Less time is consumed writing
extramural grant proposals.

- Teaching students is not a distraction if
youdon'tenjoy it.

-There are far fewer meetings than in
industry.

- Mergersand bankruptciesarerare.

Conclusion

There is opportunity to practice
scientific research in a variety of
environments. Each has distinct
advantages and concerns. Capable
people can thrive by selecting the
environment best suited to their

personality and ambition. It is very
likely that many scientists will move
among these environments several
times during their careers. It is natural
for young people to spend alot of time
contemplating the first research
environment they enter. Quite often
they worry about topicsthat won’t make
any senseto them until they jumpinand
get some experience. It may well be
only in the second or third position that
someof theissuesbegintoclarify.

Inthisessay, | have madeanumber of
generalizations | believe to be true, on
average. The average, of course, may
not matter in any particular situation.
Most of us have evolved to be natural
complainers; thus the disadvantages
listed above tend to be more numerous
than the advantages. Surveys of
colleagues suggest that those who focus
on the advantages are far more
successful than the complainers who
see greener grass (or a nicer cafeteria)
elsewhere.

Biotec Centre in Orleans, France specializes in biotransformations of
xenobiotics in animals and humans, and also in plants and soil. The primary
focus is on pharmaceuticals, but pesticides, cosmetics and industrial
chemicals are also of interest.

Primary Activities: Pharmacokinetics, Toxicokinetics, Metabolism
(in vitro and in vivo), Distribution, Excretion, Residue Analysis

Primary Tools: LC, GC, GC/MS, LC/MS/MS, RIA (beta and
gamma), EIA, Microtomes, Scintillation Counting, Whole Bodé
Autoradiography and Quantitative Radioluminography, Culex
Automated Blood Sampling, Radioisotopes and Stable Isotopes
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Biotec Centre carries out research under rigorous GLP compliance and has
all the needed certifications for research animals and radioisotopes.
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A member company of the Pharmaceutical Industry Contract Research
Alliance (PiCRA) and a partner company with BASi in the UK and USA.
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