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hemists find careers in the

chemical industry very

rewarding. The focus is on
applied chemistry and in deliver-
ing solutions that meet customer
needs, whether the customers
are other industrial companies or
individual consumers. Chemistry
provides solutions to the global
challenges facing our society,
including the need for clean water, nutritious food,
improved healthcare and wellness, affordable housing,
and sustainable infrastructure. Within industry, chem-
ists serve in a wide variety of roles. The largest fraction
may be in research and development (R&D), although
opportunities in manufacturing, technical service and
development, supply chain, marketing, intellectual
property protection, sales and commercial functions,
and many other options are also open to chemists who
want to apply their skills [1]. | was drawn to a career in
industry because I’'m results oriented and | wanted my
work to be applied immediately and have an impact.

Brilliant technical skills and an outstanding disserta-
tion are great assets when graduates look for their first
job. However, a successful career in industry requires
strengths in three areas: business acumen, techni-
cal skills, and interprofessional skills. This has been
described as a three-legged stool, and each leg must
be strong for a successful career. “Interprofessional
skills” defined as the combination of interpersonal and
communication skills required for effective teamwork
[2]. Most formal education programs emphasize the
development of technical knowledge and skills; the
focus is on cognitive development. Skills in the other
areas are either learned through specific training
courses offered by the employer or developed infor-
mally as on-the-job training.

Since each of us has a different definition of a suc-
cessful career, it’s important to understand yourself
and how you define success. As an industrial chemist,
you should have an individual professional develop-
ment plan that outlines your skills, experiences, vision,
and desired career path. It is more effective if you can
describe particular roles you want to achieve at future
stages, skills you want to develop, and opportunities
or experiences you seek [3]. Keep that development

plan updated; share it with your leader, your mentor,
and others that may be able to help you achieve your
professional goals. Understanding your strengths is
critical as is identifying how you can fully utilize your
strengths in a given role. Formal and informal feedback
as well as self-assessments [4] are very useful for this.
Your unique combination of strengths and skills will
distinguish you from others.

Business acumen

Business acumen implies understanding what value
you provide towards impacting the profitability bot-
tom line. Chemical companies exist to bring value to
their stakeholders, including customers, shareholders
(for public companies), employees, and their commu-
nities. Competitive advantage may arise from having
advantaged technology over competitors, superior
or differentiated products, lower prices due to scale
of manufacturing, operational excellence that results
in lower operating costs, or access to lower cost raw
materials. Chemists in industry need to understand the
value proposition for the projects they are working
on and how the project will impact the bottom line
for the company [2-6]. Not all research projects are
successfully commercialized and R&D chemists need
to understand the risks involved in reaching their final
goal and be prepared to modify projects to ensure a
strong return on investment. A basic understanding of
financial principles, awareness of global markets, and
appreciation for the entire process (from ideation to
delivering a product to customers) is recommended.
Industrial chemists should be aware of the importance
of intellectual property and ways to protect ownership
of innovations in products, processes, and applica-
tions. Awareness of global drivers and trends and how
this impacts your business and market is essential for
growth. Understanding and appreciating the differ-
ences in markets and applications across geographic
regions may be critical for evaluating opportunities for
your products [2]. As an example, since materials of
construction for residential housing in the US are often
different than those for houses in Europe, developing
products for residential infrastructure may require a
different approach in these geographies. Learn how to
define and utilize work processes to drive standard-
ization and efficiency when needed, and simplify and
streamline when appropriate.

Chemistry students interested in a career inindustry
would be well served by a course or two in business or

1. First published as Pure and Applied Chemistry, vol. 91, no. 2, 2019, pp. 327-330; https://doi.org/10.1515/pac-2018-0718,
part of the special issue titled ‘Distinguished Women in Chemistry and Chemical Engineering’
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economics during their undergraduate years. Earning
a MBA degree (Masters in Business Administration) is
one way to expand business acumen and is sometimes
recommended for advancement in industry, especially
along the commercial or managerial career paths [7].
You may find this more useful for roles that require
understanding market trends, business development,
strategic portfolio management, finance, or innova-
tion management. There may be specific roles within
a corporation that require both formal business and
technical education credentials. There are a variety of
options available, including executive, part-time and
Open University programs. Some employers provide
tuition support or flexible work schedules for employ-
ees that pursue a MBA as part of the development
plant. For part-time students who are earning a degree
while working, you may identify a thesis project that
relates to your role or provides information relevant
to your employer, and demonstrates the value of your
new knowledge to the employer.

Another aspect of business acumen is being able
to understand, appreciate, and communicate the value
you, as an individual, contribute to the company and
how your contributions impact the strategies and
goals of your organization. You will be accountable
for setting and achieving goals and articulating how
your accomplishments impact the bottom line. You
may need to consider the short-term and long-term
consequences of decisions and the broader impact
they may have. Even if you don’t pursue any formal
education, take the time to learn as much as you can
about the businesses you support, the markets, and
how your work/function contributes and interacts with
other functions within your organization.

Technical knowledge and skills
Most chemists will expect that their technical
expertise is key to success in industry. In addition to

technical and general knowledge learned as an under-
graduate and the focused knowledge developed doing
research, we also learned how to practice the scientific
method: how to formulate hypotheses, investigate
relevant literature, design and conduct experiments,
evaluate results, draw conclusions, document our
work, and develop recommendations for the future.
These skills are highly transferable to any business
project or situation. The research we performed in
graduate school may or may not be relevant to our
industrial responsibilities initially. Over time, chemists
must either continue to develop deeper knowledge in
a particular subject matter or broaden their knowledge
to become a generalist, perhaps with an emphasis in a
particular area. However, success either way depends
on the chemist’s ability to continue to learn throughout
their careers, keeping up with technological advances
and leveraging developments in other areas so that
their skill sets continue to be relevant ten, twenty,
thirty, or perhaps forty years after graduation [5,
6, 8]. Your industrial role may require that you keep
up with literature across diverse areas, participate in
conferences both focused on your sub-discipline and
broad in nature, and perhaps take short-courses or
continuing education courses. Learning concepts and
principles from other disciplines, such as engineering,
statistics, or information technology may be beneficial
[2]. Enhance your ability to move up the knowledge
pyramid by having the right data, converting that to
information, developing knowledge from that, and
finally creating wisdom. Knowledge management and
transfer are also important skills since they ensure that
the expertise and knowledge of one individual can be
communicated, leveraged, and sustained across an
organization. That’s required for successful commer-
cialization of a product, global implementation of a
technology, or for training your successor so you can
move to new challenges or roles.
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Strategies for Success as an Industrial Chemist

Industrial chem-

ists will need than
just technical skills.
Collaboration, com-
munication, network-
ing, mentoring and
working with people
from around the
globe are all import-
ant as well.

Interprofessional skills

These skills, also called interpersonal skills, are
probably the most important and highly prized skills in
industry [1, 13]. They are a critical part of determining
your career trajectory. Surveys of industrial employers
have reported that over 90% value “soft skills” over
technical skills when making hiring decisions [6, 10]. It
is less common for academic programs to include spe-
cific training or development opportunities within their
curriculum. Many industrial employers provide their
own in-house training or hire consultants. Teamwork,
the ability to work collaboratively with a group with
diverse expertise, experience, and backgrounds in a
way that enhances the outcome is a very important
skill in industry [10, 11]. Some university programs may
include projects that involve a team of people contrib-
uting to a combined outcome, but the work is often
done individually and the pieces combined at the end.
That may be the first step in learning teamwork, but
the ability to synergistically work together, develop-
ing ideas, approaches, and solutions beyond what an
individual can do, is much more valued. This requires
that the team members, who may have very diverse
educations and experiences, be able to communicate
and collaborate across functions and disciplines.

As the chemical enterprise has become global,
the ability to work across geographies has become
another required skill. Understanding the cultural dif-
ferences and strengths, and the ability to communicate
effectively regardless of language, time zone, or other
barriers is a necessity. There are multiple ways to gain
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cultural awareness, including books, workshops, and
international work experiences [12, 13]. Opportunities
to develop these skills are becoming available in grad-
uate and undergraduate research programs [2].

The value of strong communication skills, written
and verbal, cannot be overemphasized [6, 9]. This
includes understanding your audience, how they want
to be communicated with, what they want to hear,
and the frequency they expect. Consider the purpose
and desired outcome of your message since you may
structure your presentation differently if you want to
share information or influence a decision [11]. Realize
that your audience may have a different background
and will filter your communications through their own
experiences; they may not have any technical training.
You will need to assess if the audience is internal to
the company or external stakeholders, including cus-
tomers, suppliers, or regulatory agencies. Recognize
the amount of detail that you should provide with each
communication; an executive summary followed by a
more thorough explanation may be better received by
some audiences. The reality is that a poor presentation
may mask the excellence of the work described [5].

Two skills that have been important for decades,
and continue to be important, are networking [14] and
mentoring [15]. Since most successful industrial proj-
ects require collaboration across multiple functions,
developing a broad network is vital. Employees with
strong networks may be considered as “hubs” since
they can connect problems and challenges with solu-
tion providers within their company. They may develop



a reputation as the go-to person and be drawn into a
wide range of projects. Mentors are trusted advisors
outside of your leadership chain. They may serve as a
listening board, ask probing questions to help you bet-
ter assess a decision, or provide career guidance. You
may want to have a few methods for different aspects
of your career. An inner circle of trusted colleagues is
extremely important. They listen when you are having
problems, provide authentic feedback, help you recog-
nize hard truths, and celebrate your accomplishments.

Most industrial chemists begin as individual con-
tributors. However, after a few years, you may have
the opportunity to take on a leadership role, either as
a technical leader or organizational (people) leader.
As an organizational leader, you'll still be involved with
technology but not as a hands-on practitioner. That role
will likely include some managerial aspects. However,
true leadership is focused on people, not things. You'll
need to define a clear vision, develop a strategy to
achieve it, and communicate the vision and strategy
[8]. Emotional intelligence may be more important
than IQ or technical expertise in these roles [16].

The sweet spot

Be sure to take the time to develop financial acumen,
technical skills, and interprofessional skills and invest
in your own professional growth. While your employer
may provide courses or support, it’s your career and
you should own your development. A job that you are
very good at and provides value to the company, but
you don’t enjoy easily becomes a chore. If you enjoy the
work and do it well, but it is not valued by the com-
pany, then you really have a hobby. The best advice I've
received is to aim for that sweet spot: a job that makes
the most of your strengths and skills, provides value to
the company, and is a job you really enjoy. &
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