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This year marks the 47th anniversary of Apollo 13’s return to Earth after its crew lost most of their
water and oxygen supply in a technical malfunction 200,000 miles away from Earth. 1 2 A few years
earlier, such a malfunction would likely have been fatal for the astronauts. However, the investigation
of the Apollo 1 tragedy three years prior to the Apollo 13 mission 3 and the subsequent incorporation
of the findings into future spacecraft design 4 demonstrated that evaluation and improvement can yield
better products and even save lives. Therefore, the U.S. space program, specifically Project Apollo,
has been credited as the start of modern project management. 5
Although science and project management may appear unrelated, the history of Project Apollo shows
that they have always existed together in a mutually beneficial relationship. This paper will discuss
the application of project management to scientific research and development, considering project
management both as a personal skill and a well-defined discipline. It will cover scientists’ potential
critiques of formalized project management as well as the benefits of employing project management
frameworks in scientific research projects. Finally, the paper will examine a case study and make
recommendations for the continued use of project management in science. In comparing the benefits
and shortcomings of project management in a scientific setting, it becomes clear that effective project
management in science streamlines the research process and yields a higher quality product or
caliber of research.
Scientists may assume that they already know how to manage their projects and yield high-caliber
results. 6 Therefore, they may criticize formalized project management as a waste of time that adds
more meetings to their schedules and cuts into the time they spend on research. Additionally, the
competitive nature of science may make researchers territorial and resentful of what they perceive as
encroachment by project managers. Furthermore, scientists, who are often highly specialized in their
fields, may worry that project managers who are not experts in the same discipline may have
unrealistic expectations for their research. 7
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Nevertheless, as the global population grows and the world faces increasingly complex science,
technology, engineering, and mathematics (STEM) challenges, scientists find themselves addressing
multifaceted research questions, which increases the scale of scientific projects and the demand for
project management. Resources geared towards the scientific community include instructions on
cultivating project management skills. The Howard Hughes Medical Institute created a guide for
scientific management that included a chapter on effective project management. 8 Science and the
American Chemical Society have published opinion pieces9 and webpages 10 on using project
management as a career development tool, yet, the focus on technical skills and career development
often fails to acknowledge the benefits of working with project management professionals.
Project management as an industry fills the gaps where scientific research may fall short. It
incorporates solutions to funding challenges, addresses coordination issues, and provides a
framework that functions within the flexibility of STEM fields. As securing funding for scientific
research becomes increasingly competitive, scientists must consider ways to gain an advantage.
Project management bridges the gap between science and business, simplifying research questions
into profitable products and solutions to attract investment. Additionally, as highly competitive grants
such as those funded by the National Institutes of Health (NIH) often require interdisciplinary
collaboration, project management professionals help navigate and strengthen the relationship
between collaborators through communication and scheduling. Since collaborations may form due to
convenience and need rather than compatibility, effective project management can determine a
project’s success. 11 Furthermore, project management encourages cooperation across a project,
further contributing to its success. Due to the competitive nature of science, some researchers keep
their ideas and data private to the detriment of the project as a whole. Project management unites
researchers into a more cohesive team invested in the same outcome, empowering them to meet
project deadlines and goals.
In addition to addressing issues arising from the funding process, project management allows larger
projects to operate smoothly. Complex and often interdisciplinary scientific projects require the
coordination and oversight of project management. Large projects require researchers to work on
multiple sections concurrently. While researchers may focus on the small but important scientific
details of their work, project managers can help them prioritize and streamline the process. The main
project management framework, A Guide to the Project Management Body of Knowledge (PMBOK
Guide) describes this work pattern as a project with an adaptive life cycle. In the adaptive life cycle
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model, multiple parts of the project can overlap or occur simultaneously, depending on what the
research question and goals demand. 12
Finally, the flexibility of project management compliments the shifting goals and research questions in
science. Although some scientists may balk at formal project management methodology for fear that
it will limit their productivity, the goals, timeframes, and budgets developed with project managers are
organizational tools that provide room for reevaluation. These aspects of project management do not
limit science, but instead allow for projects to be completed successfully.
However, project management does not always equate to immediate success. The decades-long
Chesapeake Bay cleanup efforts demonstrate both the need for more effective project management
as well as the willingness to constantly reevaluate progress. Overfishing, agricultural runoff, and
sewage disposal plagued the Bay, decreasing fishery yields and causing algal blooms that destroyed
the Bay’s productivity. On December 9, 1983, the governors of Maryland, Virginia, and Pennsylvania,
the mayor of the District of Columbia (D.C.), and the U.S. Environmental Protection Agency (EPA)
administrator formally agreed to collaborate on Bay cleanup and restoration efforts. Although they set
concrete goals for decreasing pollution, the increasing population in the Chesapeake watershed
combined with industry opposition rendered these goals unfeasible. Unwilling to lose funding for
cleanup, the EPA used computer-modeled projections instead of water quality measurements to
show the Bay’s potential to meet the pollution reduction goals. These projections overestimated the
progress of Bay cleanup, and, despite decreasing pollution, EPA continuously fell short of its
mitigation goals. 13
On May 12, 2009, President Obama issued Executive Order (EO) 13508, Strategy for Protecting and
Restoring the Chesapeake Bay Watershed. This EO created the Federal Leadership Committee for
the Chesapeake Bay to oversee various individual projects that contribute to the larger cleanup goals.
It also required annual updates on the progress of Bay cleanup efforts. 14 Consequently, on June 16,
2014, representatives from six states, D.C., the federal government, and the Chesapeake Bay
Commission signed the Chesapeake Bay Watershed Agreement, which developed detailed work
plans and additional measures for Bay cleanup. 15 16 17 Although the Bay cleanup and recovery efforts
are far from complete, 18 the progress that various projects have made is due not just to science but to
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the project management techniques that facilitated coordination from a wide range of Chesapeake
Bay stakeholders.
The successes and shortcomings of the Chesapeake Bay cleanup highlight the importance of
effective project management in science. Project management addresses “big picture” concerns and
shapes expectations by setting feasible goals and demonstrating concrete progress towards them.
EO 13508 and the Chesapeake Bay Watershed Agreement more accurately gauged the necessary
oversight for the Bay cleanup projects, ensuring more unified efforts and equitable work distribution.
As the Chesapeake Bay cleanup progressed, it followed the core principles of effective project
management, including developing clear outcome measures and predicting and addressing potential
setbacks. Improved project management in the Bay cleanup allowed multiple actors and stakeholders
with different priorities to work towards the same goal—an adaptive life cycle process based on
constant reevaluation. In the future, further application of project management frameworks will guide
Bay pollution mitigation efforts and result in more demonstrable success.
The Chesapeake Bay cleanup efforts could not have achieved their successes without the
incorporation of project management skills and formalized project management. Project management
as a skillset and as a discipline should be consistently applied to the scientific research process with
scientists cultivating their own skills while also considering the benefits of collaborating with project
management professionals. Although some scientists may be skeptical of the role project
management in their work, it is an integral component of successful scientific research. Actively
including project management principles and hiring project management professionals results in
completed projects, timely results, and high quality products and outcomes.
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