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Chapter 7

PROJECT MANAGEMENT

To increase the output of your laboratory, you can either increase resources—by
getting another grant and recruiting more people to work with you—or make better
use of what you already have. One tool for achieving the latter is project manage-
ment. Put simply, project management means allocating, using, and tracking
resources to achieve a goal in a desired time frame. In a scientific setting, goals may
include publishing a paper, obtaining a research grant, completing a set of experi-
ments, or even achieving tenure. While keeping creativity intact, project management
can help reduce wasted effort, track progress (or lack of it), and respond quickly to
deviations from important aims. This chapter highlights some of the techniques of
project management and how you can use them. The appendix at the end of the
chapter shows a real-life example of project management applied to a project to
determine the role of a gene in prostate cancer.

WHAT IS PROJECT MANAGEMENT?

Project management is a series of flexible and iterative steps through which you
identify where you want to go and a reasonable way to get there, with specifics of
who will do what and when. The steps of project management are similar to the
components of a grant proposal (see chapter 9, “Getting Funded”). With a grant
proposal, the probability of success is proportional to the thought that has gone
into each part of the proposal. The reviewers as well as the funding agency staff
want to see that you have thought things through. The same process also applies to
other aspects of running your laboratory and planning your career.

Project management helps you efficiently use your research funds,
personnel, and time to publish research papers, obtain funding,
and be promoted.

—Milton Datta, Emory University School of
Medicine

‘‘ ‘‘
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Deciding on a Project
You may have an endless number of ideas for projects, but your resources (e.g.,
research funds, number of students and postdocs, time, and so on) are limited. The
first thing you will have to do is decide which projects to pursue within the limits
of your resources and considering your laboratory’s mission (see chapter 3,
“Laboratory Leadership in Science”).

For, example, you may want to obtain a second R01 grant because it will allow you
to pursue another line of research and increase your chances of obtaining tenure.
The grant deadline is in nine months. You should ask yourself the following:

u What experiments do I need to conduct to write a research paper and sub-
mit it for publication before the grant deadline?

u Do I have enough time to obtain the necessary data?

u Which students and postdocs could generate these data?

Once you have defined your overall objectives, how to get there, and from whom
you need buy-in and participation, you can start the process of planning your
project, working backwards from your stated objective:

My project is to get an R01 funded within one and a half years.
I will need to

u Obtain final data for the grant proposal (12 months)

u Submit the grant with preliminary data (9 months)

u Submit a paper for publication (6 months)

u Integrate data and start writing a manuscript (5 months)

u Complete the initial set of experiments (1 to 5 months)

Project management consists of planning each part of your project using the tools
outlined in the sections below. One of the most important benefits of project man-
agement is that it helps you accurately anticipate how much time a project will take
and what resources you will need. Even if some back-of-the-envelope thinking
convinces you that a project is worth pursuing and that you can generate an initial
set of publishable results for your grant in five months, you will need to plan each

A detailed, well-designed project plan is one of the sharpest
tools available for convincing a funder, such as NSF or NIH,
to give you the resources you require.

—Stanley Portny, Stanley E. Portny and Associates

‘‘ ‘‘
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step more carefully to answer the following questions:

u How long will the project really take?

u Do we really have the people to do this?

u Do we really have the funds to do it?

u Can we get it done in time?

GETTING STARTED

The Statement of Work
The statement of work is a written document that clearly explains what the project
is. It should include the following sections:

Purpose. This section should include

u Background: Why was the project initiated and by whom, what happens if
it’s not done, and what else relates to it?

u Scope of work: What will you do?—a brief statement describing the major
work to be performed.

Question: Don’t the strict definitions you impose when you set up a project management plan limit
scientific creativity?

Answer: Not at all.All projects, including highly innovative ones, rely on defined resources. Regardless of
the scientific goals of a project, project management helps you determine whether your ideas can be
implemented with the resources at hand and how best to approach these ideas. If you realize ahead of
time that you don’t have the resources you need, you’ll know you need to get them.

Question: Does project management discourage us from trying high-risk projects?

Answer: Scientists must work within the limits of their resources.This does not mean high-risk projects
should not be done; it just means that one should know the risks involved before starting the project.
Project management helps define what the risks will be; for example, you may use up your start-up funds
before you get an NIH grant or you may produce one paper, rather than three, in one year. Once you
know the risks involved, you can plan for them. Project management can also help you conserve some of
your resources to use for high-risk projects.The more information you have at the outset of a project,
the better you will be at allocating resources.The better you are at allocating resources for the work
that has to get done (e.g., the experiments proposed in your funded grant), the more likely you will be
able to save some funds for more speculative projects.

Question: Given the uncertainties in science, is project management feasible?

Answer: Project management isn’t meant to be rigid or blindly restrictive. Indeed, by reexamining goals
and circumstances in a systemized way, project management encourages you to reconsider which path is
best many times during the course of a given project.
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u Strategy: How will you perform the work, who will do it, and what funds are
available for the work?

Objectives. Objectives are the end results achieved by the project. Each objective
should include

u Statement: A description of the desired outcome when the project is
completed.

u Measures: Indicators to assess how well you have achieved the desired
outcome.

u Specifications: Target values of the measures that define successful results.

Constraints. These are the restrictions on the project, which fall into two categories:

u Limitations: Constraints set by others (such as limited start-up funds for
your laboratory, or teaching responsibilities that will limit your research
time).

u Needs: Constraints set by the project team (such as wanting to complete a
project three weeks early because one of the key people will be leaving
the lab).

Assumptions. These are the unknowns you posit in developing the plan—state-
ments about uncertain information you will take as fact as you conceive, plan, and
perform the project (e.g., you may assume that your clinical or teaching loads will
not increase in the next year or that no one will leave the project before a certain
milestone is reached).

Be aware that as your project progresses, your goals may change. Build in periodic
reviews of results against objectives and revise the objectives if necessary. No mat-
ter how much you’ve invested in a project, it’s never too late to redirect or stop
work altogether if you discover, for example, that another route is more promising
than the main avenue of research, or a key premise was off base, or that someone
publishes the work before you do.

The appendix at the end of this chapter shows a real-life example of a statement
of work.

Defining the Audience
Any of your audiences—the people and groups that have an interest in your proj-
ect, are affected by it, or are needed to support it—can sink the entire enterprise if
their needs are not considered. Early on, you should make a list of the project’s
audiences, both within your institution and outside it. Although you can do this in
your head, a written list serves as a reminder throughout the project to touch base
with these stakeholders as you proceed. A project can succeed only if everyone
involved does his or her part.
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Divide your audience list into three categories:

u Drivers: People who tell you what to do, defining to some degree what your
project will produce and what constitutes success. As a principle investiga-
tor, you are the main driver for your research. Additional drivers might
include competitors and collaborators in your field, the editors of scientific
journals (if they are advising you on what experiments should be done in
order to get a manuscript published), and the study section reviewers of
the research grants (if their feedback is shaping the course of your research
project). If possible, keep these people abreast of how the project is going
or consult with them before changing direction or branching out in a dif-
ferent area. For example, if an editor at Nature has requested specific
experiments in a revised manuscript but you decide to do different ones
that you think are more appropriate or easier to do given the expertise in
your lab, you can contact the editor to make sure that the proposed experi-
ments will satisfy his or her requirements.

u Supporters: People who will perform the work or make the work possible
(e.g., the students and postdocs in your lab as well as the program director
for the organization that is funding the project). Make sure that these
people are motivated to do the work and understand how what they are
doing relates to achieving the overall scientific goal. (See chapter 3,
“Laboratory Leadership in Science.”)

u Observers: People who have an interest in your project but are neither drivers
nor supporters. They are interested in what you’re doing, but they’re not
telling you what to do or how to do it (e.g., other scientists working in your
field, mentors, and potential supporters). It can be helpful to your career to
let as many scientists as possible know what you have accomplished. This
can be done by giving presentations at meetings and conferences, by asking
colleagues to review a manuscript that you are preparing to submit for pub-
lication, or by sending scientists in your field copies of a paper you have
published. Keep in mind that people who are familiar with your work, but
who are not direct collaborators, will have to submit letters for your tenure.
These people might also invite you to give talks or suggest that you partici-
pate in study sections or become part of a meeting planning team.

As you work on the project, revise the list as necessary. Categorizing audiences is
less difficult than it may look, and you don’t have to start from scratch for every
activity. Many of the same people are likely to be on your audience list over time
for different activities.

Defining Who Does What and When
The work breakdown structure (WBS) is an outline of all the work that will have to
be performed for your project. To develop a WBS, start with broad work assign-
ments, break them down into activities, and divide these into discrete steps (see the
appendix for a real-life example). In the jargon of the project management field, an

 



activity is a task that must be performed for your project and an event is a mile-
stone marking the completion of one or more activities. You will want to list on
your timeline resources and the people that will carry out the activities, so that you
can successfully complete some milestone event—for example, getting a paper
accepted, a grant funded, or a difficult technique reduced to practice.

The WBS is one of the most important elements of project management as it will
help you schedule the project and its parts, estimate resources, assign tasks and
responsibilities, and control the project. (For more information about developing
this kind of outline, see http://www.4pm.com/articles/work_breakdown_
structure.htm ).

When you develop a WBS, think in one- to two-week increments. You probably
wouldn’t want to include detailed plans for activities that take less time (e.g., experi-
ments to be done each day). However, the level of detail you include in your WBS
depends, in part, on who is doing the work. Most undergraduates will need more
detail than an experienced postdoc or technician. It may be useful to teach your
trainees to think in this time- and resource-aware way, perhaps by, early in their stay
in your lab, having them write out detailed weekly plans or design flow charts for
how they intend to work through a difficult technical issue at the bench.

To decide whether a particular part of the project is detailed enough, ask yourself
these three questions. Based on the WBS can

u You determine a reasonable estimate of the resources (including people)
required for this work?

u You determine a reasonable estimate of the time required to do this work?

u Anyone charged with one of these
activities understand it well enough to
do it to your satisfaction?

If the answer to any of these questions is
“no,” more detail is necessary.

In science, it’s unlikely that you’ll be able to
make a detailed plan very far in advance.
Much of the detailed planning will be done
“on the fly” as the project proceeds. Try a
rolling approach, in which you revise esti-
mates in more detail as you progress through
the project.

In addition to planning experiments, you can
use the WBS to set up the lab and divide big
tasks into smaller ones—for example, order-
ing equipment; hiring staff; and dealing with
institutional review boards (IRBs), radiation
safety, and other issues.
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Question: Is project management a top-down or a
mutual process?

Answer: It must be mutual. For the best possible
outcome, you need both staff insights and “buy-in.”
Project management does not say,“Forget thinking
and just do what I say.” It’s a process for identifying
what to think about, not how to think about it.

Question: If I have experiments A, B, C, and D, is it
reasonable to do detailed planning only for A first
and deal with the others later?

Answer: That may be reasonable, but what if B isn’t
entirely dependent on A, and you could have done
some work for B or any of the other experiments
without waiting until A was done? Project manage-
ment tools and software can help you see where
timelines may overlap, so that you can use your time
most productively.
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TRACKING THE WORK AND THE RESOURCES

Complex projects require a series of activities, some of which will have to be per-
formed in sequence and others in parallel. Project schedules outline the order in
which activities are to be performed and estimates of how long each will take. In
addition, for each step of the schedule, you will need to assign the necessary
resources, including people, funds, equipment, supplies, facilities, and information.
To schedule your activities and resources, you will need to follow these steps:

1. Identify activities and events (from the WBS).

2. Identify constraints (from the statement of work).

3. Determine the durations of different activities and, if more than one person
will be involved, who will be doing them.

4. Decide on the order of performance.

5. Develop an initial schedule.

6. Revise your schedule as necessary.

Tools for Developing Schedules
You have probably seen some of the tools for developing schedules, timelines, flow
charts, and so on, before. Here are some popular ones:

u Key events schedule: A table showing events and target dates for reaching them
(remember that events are milestones signaling the completion of one or
more activities).

u Activities plan: A table showing activities and their planned start and end
dates (see appendix, page 141).

u Gantt chart: A graph consisting of horizontal bars that depict the start date
and duration for each activity (see appendix, page 142).

u PERT chart: A diagram in which activities are represented by lines and
events on the nodes (typically depicted as circles or bubbles).

The key events schedule and the activities plan display dates better; the Gantt and
PERT charts give a better overview of how long activities take and where they
coincide. Regardless of which format you use, take the time to develop a schedule
you have a reasonable chance of meeting. Think realistically and estimate how long
each step will take, how many uninterrupted hours you have available during the
day, and how other demands on your time will affect what you or your lab can get
done.

To determine how long a very complex process may take, think about similar
things you’ve done before. Flip through your notebook or calendar and try to
remember—how many hours did it really take you to write, edit, get feedback on,
make figures for, revise, revise again, and submit that last paper or grant? Try to
be conservative in your estimates. When it comes to planning benchwork, an accu-
rate assessment of the skills, experience, and limitations of your staff will help
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you match the right people to each task. Stretching is good, but failing because of
overreaching is not. If your team lacks the expertise required for completing a
specific goal you may need to find a suitable and willing collaborator. Collectively
these scheduling tools will

u Provide ways of tracking the work.

u Identify the order of experiments, which will define how long it will take to
get the job done.

u Show the relationship of experiments to each other (e.g., do they need to
be done sequentially or can they be done in parallel?)

u Identify bottlenecks.
As the work progresses, make adjustments to your schedule or the resources need-
ed. For example, the estimates of times can be replaced with actual times. In cases

where there are delays in the schedule, addi-
tional resources may be needed to make up
for time and the diagram may be modified to
reflect the new situation.

Do I Have the Resources?
Once you have made an outline of the activi-
ties to do in a given timeframe and who will
perform the work, you may want to more pre-
cisely determine how much of a given
resource the project will use up—e.g., how
many hours a postdoc will have to work each
week to complete his or her activities (see
appendix, page 142) or how much money will
be spent. This will help you identify potential
bottlenecks—even the best postdoc cannot
work 37 hours a day!

PROJECT MANAGEMENT SOFTWARE

If you are keeping track of a simple project involving only one or two individuals,
you can probably use a network diagram drawn on a board or in an electronic doc-
ument. But as the number of projects and responsibilities you juggle grows, you
may want to make use of one of the many software packages available. They can
help you spot, for example, resource conflicts (such as one person assigned to three
overlapping activities) and identify which activities can be delayed to accommodate
that problem without jeopardizing the schedule. Good software helps you brain-
storm the organization of activities on screen, create a WBS, link activities, develop
a schedule, identify resources, maintain information on progress, and generate
reports. When you make a change, the software reflects the impact of that change
throughout the project.

Question: It sometimes takes longer than I
think it will to complete new experiments. How
do I plan accordingly?

Answer: The work breakdown structure will
help you see where inherent difficulties in
experiments or bottlenecks in the procedures
are, and you can then add time and resources to
address these. For example, you may pair an
experienced postdoc with a new student who is
responsible for a step in the protocol, or give a
technician who has to establish a new technique
in the lab time for several trials and revisions of
the procedure.



Chapter 7   Project Management

BWF u HHMI 133

Microsoft Project, a program that seamlessly integrates with Microsoft Office, is a
popular choice. The software package lets you enter any number of tasks and
schedule them. You can then view the data using multiple formats (e.g., Gantt
charts or PERT diagrams). You can also enter cost for each resource and the soft-
ware will automatically track the spending of the project. Other popular choices are
the packages Act! (Symantec Corp.) and Now Up-to-Date (Qualcomm, Inc.). For
information about others, see http://www.project-management-software.org.
Like other software, project management programs come with bells and whistles
you may never need or use. Remember that software is merely a tool to help you
plan and organize your work. It should not become your work, bogging you down
in complex manipulations or fancy graphs and charts that look impressive but don’t
improve on simpler presentations of the information.

After some short training on these software packages, it is straightforward to build
new plans. Several fields, including construction and some areas of business man-
agement, make extensive use of this kind of software. You may be able to find
undergraduates, especially in engineering or business schools, who would be eager
to polish their skills (and get a line for their résumé) by doing the grunt work need-
ed to move your established pencil-and-paper plans onto the computer.

Question: I’ve done some experiments so many times that I already know how long it will take and
the resources I need. Should I add these experiments to my plan? 

Answer: Not for your benefit, but you have to consider whether others need to know what you’re
doing—the sequence of steps as well as the materials and time required. If they do, a written work
plan can also be a useful part of the record. Project management isn’t just a planning tool, it’s also a
training and communication tool.

Question: Despite the best explanations, inexperienced students may focus only on their part of the
work. Are there devices to help them get the big picture?

Answer: It’s important that they do get the big picture, and project management may be part of the
solution.Although it’s true that project management encourages a focus on details, it also encourages
you to consider the big picture.Think of a project’s detailed plan as being like a metabolic map: If stu-
dents can see how their work connects to a greater whole, they may be more motivated to think
about their own small projects and to ask bigger questions about the lab’s work and the broader
field.Young students may be reluctant to admit what they don’t know. By walking them through the
field’s complicated issues and ongoing controversies, you can convey to them that it’s alright not to
know and customary to ask others to explain things. Get them to talk about what they’re doing, and
paraphrase what they say, highlighting the places where their work intersects with other work in the
lab, or ask them to write a statement of work for their part of the project, which requires knowing
the background on the project as a whole.



CONTROLLING THE PROJECT

Effective project management demands that the components of a project be con-
stantly monitored and revised with new information. The principle investigator typ-
ically plays this role in addition to the following tasks:

u Championing the project for the project audience (e.g., through seminars
and informal updates to supporters).

u Clearing away obstacles for the project team (such as minimizing other
responsibilities for the team members and providing a supportive and com-
fortable work environment).

u Providing resources, by way of funds, access to essential equipment, and
technical skills.

u Communicating the project vision to keep the team motivated and focused.

u Communicating with the department chair, NIH, journal editors, and the
external collaborators.

Keeping Your Work on Track
It is hard to predict how the course of a project will run. Flexible planning is need-
ed to help you deal with the unexpected and still keep your many projects moving.
The following is a list to help you stay on track:

u As you would do in a good R01 or other grant application, consider differ-
ent scenarios to identify what may not unfold as you anticipate, and identify
the range of ramifications and how you would address them.

u Select aspects of your project that are most likely to slow things down (e.g.,
a graduate student who is not familiar with interpreting experimental results
and thus may slow progress or a technician who does not aggressively fol-
low up on orders from a slow vendor and thus may not receive needed
reagents on time), and monitor them closely.
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The greatest chances for success are achieved when project infor-
mation is used to align, guide, and motivate team members, and
when these team members, in turn, use this information to guide
their work.

—Stanley Portny and Jim Austin, “Project
Management for Scientists,” ScienceCareers.org,
2002

‘‘
‘‘
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u Develop strategies to reduce the likelihood of deviations, as well as contin-
gency plans for any that occur.

u Create indicators or defined results (such as a completed Western blot or a
clearly interpretable experimental finding) that will help you evaluate the
project against your stated objectives. The indicators should be clear and
directly relate to your objectives. Poorly chosen indicators are worse than
none at all and may cause you to abandon a project when in fact the objec-
tive may be sound.

u Monitor the project carefully and consistently to promptly identify detours
from course.

u Implement contingency plans, and revise your master plan as necessary.

As a scientist, you want your work to be
worthwhile, even if it doesn’t proceed the
way you planned or produce the expected
outcome. To get the most out of your invest-
ment of project resources, learn to work
through the “what ifs” by positing multiple
possible outcomes and timelines, and plan-
ning ways to deal with each one.
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