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National Academy of Sciences
National Academy of Engineering
Institute of Medicine

National Research Council

The National Academy of Sciencess a private, nonprofit, self-perpetuating society of
distinguished scholars engaged in scientific and engineering research, dedicated to the
furtherance of science and technology and to their use for the general welfare. Upon the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate
that requires it to advise the federal government on scientific and technical matters.
Dr. Bruce M. Alberts is president of the National Academy of Sciences.

TheNational Academy of Engineeringwas established in 1964, under the charter of the
National Academy of Sciences, as a parallel organization of outstanding engineers. It is
autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government.
The National Academy of Engineering also sponsors engineering programs aimed at
meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. William A. Wulf is president of the National Academy of
Engineering.

Thelnstitute of Medicine was established in 1970 by the National Academy of Sciences

to secure the services of eminent members of appropriate professions in the examination
of policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to
be an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education. Dr. Kenneth I. Shine is president of the Institute of
Medicine.

The National Research Councilwas organized by the National Academy of Sciences in
1916 to associate the broad community of science and technology with the Academy’s
purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become
the principal operating agency of both the National Academy of Sciences and the Nation-
al Academy of Engineering in providing services to the government, the public, and the
scientific and engineering communities. The Council is administered jointly by both
Academies and the Institute of Medicine. Dr. Bruce M. Alberts and Dr. William A. Wulf
are chairman and vice chairman, respectively, of the National Research Council.
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Preface

for some time, been concerned with the many issues that surround the edu-

cation and training of scientists and engineers in the United States. Its 1993
report,Science, Technology, and the Federal Government: National Goals for a
New Era,emphasized the importance of human resources to the research enter-
prise. A second reporReshaping the Graduate Education of Scientists and
Engineerg1995), urged institutions to offer graduate students expanded educa-
tional experiences so that they would be better equipped to choose from among
the broad range of careers now open to scientists and engineers. This report led
to the development of one guide for stude@@reers in Science and Engineer-
ing: A Student Planning Guide to Grad School and Be)®886) and another
for their mentorsAdviser, Teacher, Role Model, Friend: On Being a Mentor to
Students in Science and Engineer{t§97). In the course of its work on these
reports and guides, COSEPUP became increasingly aware of the need to also
address the experiences of those who undesad##ionalresearch training after
completing their doctoral degrees—the postdoctoral scholarmgpsidocs. The
present report is the result of the committee’s intensive study of the postdoctoral
experience. It is concerned largely with the personal and institutional settings of
that experience. The core of a postdoc’s world, the research effort that is at the
center of the hugely successful US scientific and engineering research enter-
prise, is of course of primary importance, but it is not the subject of this guide.

During the past year, COSEPUP gathered information in meetings with a
total of 39 groups of postdocs and advisers at 11 universities, seven national
laboratories, and five private research institutes or industrial firms. In addition,

'|'he Committee on Science, Engineering, and Public Policy (COSEPUP) has,

Vi
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the committee invited more than 100 postdocs, advisers, administrators, and
others to a day-long workshop in Washington, DC (see Appendix D); conducted
an electronic survey of research institutions (see Appendix C); met with the
National Science Foundation (NSF) and the National Institutes of Health (NIH)
staff; and consulted regularly with a 12-member External Advisory Group
selected from institutions across the country. The informed and generous contri-
butions of these groups are in large part responsible for COSEPUP’s ability to
document the characteristics of the postdoctoral experience. Besides reporting
the committee’s findings, this report suggests actions that can be taken to enhance
the postdoctoral experience.

Although there is substantial variation in the experiences of postdocs from
one field of science to another, certain elements are more-or-less common across
the entire population. In the last 15 years, the number of postdocs has greatly
increased and the nature of their experiences has changed in substantial ways. In
some fields (e.g., life sciences), one or more postdoctoral experiences have
become virtually mandatory for obtaining a regular position in academia or
industry and the median time spent in postdoc positions has increased to 3.5
years. One reason for this is that graduate school programs cannot alone provide
the broad range of knowledge and skills required for modern research. Another
reason is that an extended postdoc period provides employment when regular
positions are scarce compared to the number of students completing graduate
degrees. A third reason is that postdocs want to accomplish work of substantial
scope and significance in order to improve their chances of obtaining a desirable
position.

Postdocs have become essential in many research settings. It is largely they
who carry out the sometimes exhilarating, sometimes tedious day-to-day work.
Their efforts account for a great deal of the extraordinary productivity of the
United States’ academic science and engineering enterprise. And yet the institu-
tional status of postdocs, especially in academia, is often poorly defined. Conse-
guently, although most postdocs value highly their experiences and the opportu-
nity to engage in rewarding research without competing responsibilities, many
of them are dissatisfied with their situations.

COSEPUP’s analysis of the data gathered in this report indicates that the
employment conditions for postdocs, especially in universities, need to be signif-
icantly improved if the United States is to develop the human capital needed to
assure a healthy research enterprise and global leadership in science and technol-
ogy. In many university settings, postdocs have uncertain status; they are neither
faculty, staff, nor students. Consequently, there is often no clear administrative
responsibility for assuring their fair compensation, benefits, or job security. Post-
docs often receive no clear statement of the terms of their appointment and have
no place to go to determine appropriate expectations or redress grievances. Often
the sole person to whom they can turn for assistance is the Principal Investigator
(PI) who hired them and upon whom they depend not only for support in their
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current position but also for help in advancing their careers. Given this dependence,
a reluctance to be perceived as a complainer is understandable. In contrast to the
postdocs, university graduate students, faculty, and staff function under clearly
stated assumptions, including: definition of expectations, rights, and responsibil-
ities, defined pay scales, periodic evaluations, defined benefits, benchmarks for
pay increases, and established procedures for consideration of grievances.

Although the stipends of most postdocs derive from grants to their faculty
advisers, major granting agencies, such as the NSF or NIH, provide few guide-
lines on the obligations of advisers or their institutions toward postdocs. Indeed,
these agencies were not able to provide COSEPUP with dependable data about
the number of postdocs (in their nomenclature, Research Associates) supported
by grants, or about their salaries, benefits, or length of service.

There are several unfortunate outcomes of the rapid growth of the US post-
doctoral population under these irregular conditions. The range of annual com-
pensation for first-year postdocs spans tens of thousands of dollars per year,
depending on field and type of institution. At the lower end of the range—which
is typical of the life sciences in academia—the pay is embarrassingly low, espe-
cially for postdocs with families, when compared to that received by profession-
als in other fields at analogous career stages. There is no standard health benefit
package for postdocs; some receive no health benefits for themselves, and many
have no health coverage for their families.

COSEPUP recognizes that part of the compensation for postdocs is the
further education and experience they receive and their freedom from responsi-
bilities other than research. The committee learned that many postdocs do indeed
have stimulating and productive research experiences under the supervision of
attentive, sympathetic, and thoughtful mentors. However, we also learned about
postdocs who are neglected, even exploited inappropriately, while making cre-
ative and fundamental contributions to the research projects on which they
worked. The need to improve the postdoctoral experience has led some institu-
tions to formulate policies to govern their employment. In other instances, post-
docs themselves have formed organizations to promote their common interests.
Other indications of serious dissatisfaction are the occasional discussions of
unionization and even litigation; though rare, these more confrontational calls
for action are at least a sign that reform is needed.

Reform efforts will have to be collaborative. While the postdocs themselves
must play a role, the major responsibility for change lies with those who have the
most power: the advisers, the research institutions, and the funding organiza-
tions. Disciplinary societies can play an important role in catalyzing and support-
ing the reform efforts, especially because the needed changes vary by field. All
these participants will need to confront difficult questions in addition to the
challenges already mentioned. For example, if mentors have insufficient grant
funds to improve salaries and benefits, should they consider accepting fewer
postdocs to allow for larger stipends? Also, what is the optimal length of time to
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be spent as a postdoc? Many are tempted to remain in their positions for five or
more years because their experience and skill promise exciting breakthroughs
and high productivity. Advisers may encourage long stays for the same reason,
as well as because senior postdocs are particularly valuable in facilitating the
education and training of graduate students and new postdocs. Junior researchers
need to weigh the advantages and disadvantages of remaining overly long as
postdocs against those associated with alternative opportunities. COSEPUP sug-
gests that postdocs who remain in their positions for more than five years be
reclassified as regularly employed researchers. Aside from personal consider-
ations, there may be costs to the research enterprise itself if relatively junior
researchers postpone their independence and are unable to apply their energies in
the pursuits of their own original ideas.

Excellent postdoctoral experiences for new scientists and engineers are crit-
ical to the health and productivity of current and future research. High school,
undergraduate, and graduate students need positive messages about scientific
and engineering education and research careers if they are to continue pursuing
their scientific and engineering interests. There are many marvelous aspects to
the present system. It is essential that this highly productive relationship between
research and education be continued under optimal conditions.

Maxine Singer

Chair
Committee on Science,
Engineering, and Public Policy
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A Note on Using This Guide

postdoctoral experience: the postdocs themselves, their advisers, their host

institutions, the agencies and organizations that support them, and profes-
sional disciplinary societies. It is also intended for senior-level graduate students
who may be contemplating postdoctoral work.

At the risk of some repetition, the guide addresses the primary groups in
separate sections because of differences in perspective, primary objectives, and
responsibilities. For those readers who wish to skim material addressed to other
groups, each section contains a summary of its main points.

The text is arranged in the following manner:

This guide addresses five primary populations, all of whom participate in the

» Chapter 1 summarizes the trends that have brought growth and new
stresses to the postdoctoral population and provides a descripgiostof
doctoral scholars in the United States.

» Chapter 2 describes promindeatures ofthe postdoctoral experience

» Chapter 3 outlines théghts, opportunities, and responsibilities of
postdocs.

» Chapter 4 addresses the relationship betweepastdoc and the adviser.

» Chapter 5 describes the relationship betweestdocs and the institu-
tions where they work.

» Chapter 6 provides an overview of hdunding organizations provide
financial support to postdocs.

» Chapter 7 summarizes the role of professiahstiplinary societiesin
supporting the postdoctoral experience.

XV
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XVi A NOTE ON USING THIS GUIDE

» Chapter 8 provides a series mfinciples, action points, and recom-
mendationsfor enhancing the postdoctoral experience for the benefit of
all participants.

Throughout the guide appear boxes highlighting “Best Practices” we have
seen among various institutions and organizations. This series of “Best Practices”
boxes explores the postdoc-adviser research relationship; their fictional scenarios
are based on discussions from our focus groups. In addition, the actual experi-
ences of two recent postdocs are profiled.

Additional boxes summarize highlights of the institutional survey we con-
ducted, as illustrated below (see Box). Note that some questions requested multi-
ple responses. More information on the survey is provided in Appendix C. We
encourage institutions to use the guide as a basis for dialog among all the popula-
tions it addresses. Discussion of the postdoctoral experience can occur in many
settings, including:

» Orientation sessions

» Career counseling offices

» Departmental or school “practice of science” symposia

» Job fairs and conventions

» Student discussion or support groups

» Professional society meetings

» Meetings between advisers and graduate students or postdocs

* Information interviews

* Management meetings (e.g., faculty senate, department, school)

How Many Postdocs Are Currently Serving
Appointments at This Organization?

Nearly 18 percent of respondents reported postdoctoral populations of more
than 1000. Institutions reported smaller populations as follows:

Fewer than 50 15%

50-100 18%

101-250 21%

251-500 8%

501-750 5%

751-1000 15%
\ COSEPUP Survey Resuilts J
AN 4
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A NOTE ON USING THIS GUIDE XVil

For those developing plans to enhance the postdoctoral experience,
COSEPUP has developed a web site—www.nationalacademies.org/postdocs—
which includes the full text of this guide, a one-page summary of the guide, and
links to the web sites of institutions we suggest provide exemplary “Best Practices.”
These best-practice models can be helpful to postdocs, postdoc advisers, institu-
tions, funding organizations, and disciplinary societies as they explore ways to
enhance the postdoctoral experience.
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Executive Summary

century ago when a handful of PhD researchers were awarded small stipends

for the purpose of augmenting their skills and experience. The postdoctoral
population in the United States, after decades of gradual growth, leapt ahead
quickly in the 1980s and now outnumbers the graduate student population at
some US institutions. The total number of postdoctoral scholars, or postdocs, has
grown to an estimated 52,000.

The primary purpose of the postdoctoral experience is to broaden and deep-
en the research and other skills that are required for a significant contribution to
society and satisfying, professional employment. Ideally, this is accomplished
through the guidance of an adviser in whose laboratory or department the post-
doc works; the administrative and infrastructural support of the host institution;
the financial support of a funding organization; and the professional develop-
ment support of a disciplinary society.

The postdoctoral experience does not always succeed in its educational pur-
pose. In some cases, the postdoc is poorly matched with the research setting; in
others, there is little opportunity for growth toward independence, guidance is
poor, or a mentoring relationship fails to develop. Sometimes mentors, institu-
tions, and funding organizations have been slow to assign postdocs the status,
recognition, and compensation that are commensurate with their skills and con-
tributions to research.

For their part, many postdocs express frustration at their low professional
status and inability to fulfill their own expectations to mature as professional
researchers, collaborate productively with colleagues (and advisers), and advance

'|'he concept of a postdoctoral scholar in science and engineering arose about a

1
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in their careers toward rewarding professional positions. While some of this
frustration results from a job market that, in some fields, has fewer positions than
it does good candidates, it also reflects inadequate administrative attention to
mechanisms of the experience that can and should be rectified. In considering
needed improvements, it is essential to recognize that the situations of postdocs
vary markedly from discipline to discipline and between academic and non-
academic settings. Postdocs vary in proficiency; some are quite experienced
with little need for guidance, while others are apprentices who require substan-
tial coaching. They also vary in their rate of growth; some learn quickly while
others require more time to develop sufficient knowledge and skills to move to
the next stage of their career. Moreover, slightly more than half of US postdocs
are non-US citizens, many of whom face additional challenges of acculturation
and language.

GUIDING PRINCIPLES

After extensive interviews, workshops, and deliberations, COSEPUP drew
up a series of recommendations for all participants in the postdoctoral experi-
ence—postdocs, their advisers, host institutions, funding organizations, and dis-
ciplinary societies. These recommendations are based on the following guiding
principles:

1. The postdoctoral experience is first and foremost a period of apprentice-
ship for the purpose of gaining scientific, technical, and professional skills
that advance the professional career.

2. Postdocs should receive appropriate recognition (including lead author
credit) and compensation (including health insurance and other fringe
benefits) for the contributions they make to the research enterprise.

3. To ensure that postdoctoral appointments are beneficial to all concerned,
all parties to the appointments—the postdoc, the postdoc adviser, the
host institution, and funding organizations—should have a clear and
mutually-agreed-upon understanding with regard to the nature and pur-
pose of the appointment.
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EXECUTIVE SUMMARY 3

TEN ACTION POINTS

In order to enhance the postdoctoral experience, advisers, institutions, fund-
ing organizations, and disciplinary societies should:

1. Award institutional recognition, status, and compensation commensurate
with the contributions of postdocs to the research enterprise.

2. Develop distinct policies and standards for postdocs, modeled on those
available for graduate students and faculty.

3. Develop mechanisms for frequent and regular communication between
postdocs and their advisers, institutions, funding organizations, and disci-
plinary societies.

4. Monitor and provide formal evaluations (at least annually) of the perfor-
mance of postdocs.

5. Ensure that all postdocs have access to health insurance, regardless of
funding source, and to institutional services.

6. Set limits for total time of a postdoc appointment (of approximately five
years, summing time at all institutions), with clearly described excep-
tions as appropriate.

7. Invite the participation of postdocs when creating standards, definitions,
and conditions for appointments.

8. Provide substantive career guidance to improve postdocs’ ability to pre-
pare for regular employment.

9. Improve the quality of data both for postdoctoral working conditions and
for the population of postdocs in relation to employment prospects in
research.

10. Take steps to improve the transition of postdocs to regular career positions.
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Postdoctoral Scholars in US Institutions

more and more on graduate scientists and engineers who have recently

earned a PhD or equivalent doctorate and are pursuing further education and
training in their field or learning a new specialty. These postdoctoral scholars, or
postdocs, work on a full-time but temporary basis for one or more years to gain
additional research experience in preparation for a professional research career.
Figure 1-1 shows that the vast majority of all postdocs who received doctorates
at US institutions work in universities (approximately 80 percent), with smaller
percentages working in government (13 percent) and industry
(7 percent). The number of postdoctoral scholars has increased in all sectors
since 1981. Within academia (see Table 1-1) 272 institutions have postdocs,
with the largest number concentrated at the research-intensive institutions.

Population growth. The roots of the postdoctoral phenomenon reach back
just over a century to the 1870s, when high-level apprenticeships became part of
the new European-modeled research institution. Johns Hopkins University adopt-
ed the apprenticeship model shortly after its founding in 1876, and in the 1920s
the Rockefeller Foundation established formal postdoctoral fellowships in phys-
ical science, recognizing that physics had become too complex to learn within
the time limits of traditional programs.

The hiring of postdocs grew only modestly during the first half of the twen-
tieth century. The first period of rapid growth began in the late 1950s, when the

Since the 1960s, the performance of research in the United States has relied

1The data for the figures and a detailed description of the data sources for the tables and figures in
the guide can be found in Appendix B.
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FIGURE 1-1: Total Number of Postdoctoral Appointments in the Life Sciences, Engi-
neering, Physics, Chemistry, and the Social/Behavioral Sciences, by Sector, 1981-1997.
Source: 1981, 1985, 1989, 1993, and 1997 Survey of Doctorate Recipients.

Cold War stimulated federal spending and a sudden demand for scientists and
engineers. PhDs awarded in science and engineering approximately tripled from
1960-197C¢ Increasingly, those completing graduate school (20-30 percent in
most sciences, 50 percent in biomedicine) took postdoc positions to broaden or
deepen their experience before moving to faculty or other research career oppor-
tunities. The nation’s laboratories began to count on this new corps of skilled,
low-cost apprentices to increase the productivity and quality of research.

By the end of that decade growth had slowed. In the early 1970s the baby
boom cohort passed through the system, recession came, and the government
reduced support of graduate fellowships quite abrifpflyre smaller pool of
graduate students left laboratories short-handed and, partly as a response, the
number of non-US graduate students increased.

2Fechter, A. E., and Gaddy, C. D. “Trends in Doctoral Education and Employnitigher
Education: Handbook of Theory and Reseai¢bl. XIll. New York: Agathon Press, 1998.

3Breneman, D. WGraduate School Adjustments to the ‘New Depression’ in Higher Education.
National Board on Graduate Education Technical Report No. 3. Washington, DC: National Academy
of Sciences, 1975.
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TABLE 1-1: Top 25 Academic Institutions with the Largest Total Number
of Postdoctoral Appointments in 1998

Biological
Institution Astronomy Chemistry Physics Sciences
All Academic Institutions 357 3,716 1,859 15,480
Top 25
Harvard University 11 115 44 1,003
University of Calif at San Francisco 319
Stanford University 72 7 423
Johns Hopkins University 53 23 292
University of Calif at San Diego 86 54 269
University of Washington 6 28 24 439
University of Calif at Berkeley 35 169 24 475
University of Pennsylvania 52 45 302
University of California, Los Angeles 85 38 213
Duke University 29 293
University of Michigan 8 37 30 183
University of Colorado 36 67 163
Washington University 35 13 281
Univ of North Carolina at Chapel Hill 60 16 218
Cornell University 63 48 156
University of Minnesota 6 47 21 249
University of Southern California 45 5 125
University of Arizona 51 40 36 188
California Institute of Technology 21 96 54 170
University of Wisconsin-Madison 2 42 17 171
Massachusetts Institute of Technology 78 20 127
Indiana University 36 22 156
Baylor College of Medicine 257
Univ of Texas SW Medical Ctr at Dallas 277
Univ of Texas M.D. Anderson Cancer Ctr 2 233

Source: 1998 Survey of Graduate Students and Postdoctorates in Science and Engineering

A changing pattern.By the late 1970s, the pattern of postdoctoral behavior
began to change. Numbers of postdocs increased as PhD labor markets weak-
ened. The time spent as postdocs began to lengthen, suggesting difficulty in
finding jobs. A substantial number of those receiving PhDs reported that they
became postdocs because they had few other oftions.

Employment conditions improved somewhat in the mid- and late 1980s, but

4zZumeta, WExtending the Educational Ladder: The Changing Quality and Value of Postdoctoral
Study.Lexington, MA: D. C. Heath/Lexington Books, 1985.
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Earth,
Atmospheric Mathematical
and Ocean Health & Computer Social Total All
Sciences Engineering Sciences Sciences Psychology Sciences Disciplines
897 2,830 12,137 642 612 383 39,619
15 46 2,110 8 25 24 3,407
834 11 1 1,165
20 77 459 10 21 1,089
4 45 551 5 21 12 1,006
80 66 363 21 17 26 982
15 44 368 7 9 1 953
14 87 77 16 16 32 945
3 39 401 42 5 15 904
14 67 375 2 13 6 813
6 28 342 6 11 10 730
22 45 311 1 4 6 647
41 48 246 17 13 631
8 7 272 2 2 3 623
17 1 238 1 1 7 559
6 81 156 5 8 2 554
20 70 101 3 5 3 539
15 31 225 24 3 6 479
43 63 29 9 12 478
33 89 6 2 471
22 45 100 1 10 13 465
30 102 47 7 42 3 456
5 4 127 7 23 28 408
149 406
123 400
162 2 399

the recession of the early 1990s brought longer-lasting sluggishness and caution
in university hiring®> With limited permanent job prospects, the population of
postdocs reached unprecedented Siard postdoctoral terms lengtherfed.

SZumeta, W. “State Higher Education Finance and Policy Developments: TE8Y NEA 1998
Almanac of Higher EducatioWashington, DC: National Education Association, 1998.

BAssociation of American Universities. Committee on Postdoctoral EducRépart and Recom-
mendationsWashington, DC, 1998.

7Regets, M. “Has the Use of Postdocs Changed?” National Science Foundation, Division of Science
Resources Studidssue Brief NSF 99-310, 1999.
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FIGURE 1-2: Postdoctoral Appointees in Academic Institutions by Broad Fields, 1980-
1998. Source: Survey of Graduate Students and Postdoctorates in Science and Engineer-
ing, 1980-1998.

Meanwhile the number of non-US graduate students and new PhDs in science
and engineering leveled off in the early 1990s having grown for many years.

Overall, the most significant growth in the postdoctoral population has taken
place in the last 15 years (Figure 1-1). According to data gathered by the National
Science Foundation (NSF), the number of postdocs in university departments of
science and engineering more than doubled between 1981 and 1998, rising from
approximately 18,000 to 39,000 (see Figure 1-2). A figure for the exact popula-
tion of science and engineering postdocs across all sectors (including govern-
ment and the private sector) is not available, but it is estimated to be approxi-
mately 52,00@. Slightly more than half of these postdocs are non-US citizens.

It is difficult to predict whether this upward trend will continue. Figure 1-3
provides a history of the number of doctorates who are planning postdoctoral
study compared to the total number of doctorates for the three fields that account
for most of the postdocs in science and engineering: biological science, chemis-

8Figure 1-2 only provides information for postdoctoral scholars who received their degrees from
US universities. No source of data includes all sectors that employ postdoctoral scholars regardless
of where they received their degree. This is important, given the large number of postdoctoral
scholars who come to the United States from other countries. However, a rough estimate can be
made by comparing data from several NSF sources (see Appendix E for discussion of sources). In
1997, the last year for which sector data exists, the number of postdoctoral appointments in academic
institutions was 73 percent of the total appointments across all sectors. From the 39,619 academic
appointments one can infer a total population of about 52,000.
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FIGURE 1-3: Number of Doctorates and the Number Planning Postdoctoral Study, 1975-
1998, by Field. Source: 1975-1998 Survey of Earned Doctorates.
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FIGURE 1-4: Postgraduation Plans of Science and Engineering Doctorates at the Time
They Received Their Degree, 1998. Source: 1998 Survey of Earned Doctorates.

try, and physics/astronomy. Interestingly, the proportion of doctorates planning
postdoctoral study was roughly constant from 1975-1994. However, beginning
around 1994 the trends were no longer parallel, as a declining number of recent
US doctorates have been planning postdoctoral study in the three fields examined.

The importance of postdocs to researchAs a whole, the postdoctoral
population has become indispensable to the science and engineering enterprise,
performing a substantial portion of the nation’s research in every setting. For
example, a survey of research articles in two recent issugsiericefound that
43 percent of the first authors were postdbds.many labs, postdocs also edu-
cate, train, and supervise junior members, help write grant proposals and papers,
and present the laboratory’s research results at professional society meetings.
More than 15 universities have postdoctoral populations that exceed 500 (see
Table 1-1).

Postdoctoral experiences are increasingly seen as central to careers in research.
As illustrated in Figure 1-4, about 40 percent of the 1998 doctorates that plan to
remain in the US will enter postdoctoral study rather than regular employment.

SVogel, G.Science1999, Vol. 285, p. 1531.
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FIGURE 1-5: Median Number of Years Spent in Postdoctorate Appointment for Doctor-
ates in the 1989-1991 Year Cohort, by Degree Field and Citizenship at Time of Degree.
Source: 1997 Survey of Doctorate Recipients.

A postdoctoral appointment is a virtual prerequisite for those wishing to carry
out long-term, independent research in the life sciences, physics, chemistry, and
a growing number of other field8. In addition, postdocs with experience in
non-research settings (e.g., AAAS Congressional fellowships, National Acade-
mies internships) can substantially enhance their potential for employment in
government and non-governmental organizations.

Postdoctoral terms.The length of a postdoc term varies by field (see Figure
1-5). Biologists tend to stay on the longest (five years is common), engineers the
shortest (a year is common). Postdoc terms for physical scientists are usually
two or, at most, three years, but some physical scientists work as postdocs for six
years, while a small percentage of researchers extend their postdoctoral terms
indefinitely. There is no difference in the time spent in a postdoctoral position

10Nearly a decade ago, Steven Sample, president of the University of Southern California and
chair of the Postdoctoral Education Committee of the Association of American Universities, stated
that “...in an increasing number of fields, the postdoctorate is becoming the terminal credential, with
the result that the PhD in those fields, while still very important, is becoderfgctoan interim
milestone.” See: AAU, Committee on Postdoctoral EducatReport and Recommendations,
Washington, DC: March 31, 1998.
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— —

// \\
‘ How Is the Duration of a Postdoctoral |

Appointment Determined?

Responses to this question were divided fairly evenly. The largest number (58
percent) reported that the duration of an appointment may be determined primarily
by the adviser at any time during the appointment. Almost as many (55 percent)
reported that duration is determined primarily by the source of funding and/or fund-
ing availability. Some 45 percent reported that duration is determined before a
postdoc’s arrival.

Many institutions reported firm limits on postdoctoral terms (typically 3, 4, or 5
years). Others allowed for extensions “in special cases,” which sometimes required
the approval of an administration officer. Other policies were 1) to appoint post-
docs for a year at a time, with renewal depending on funding and performance,
and 2) to allow the length of training to vary by field and source of funding, with no
suggested limit.

\ COSEPUP Survey Resuilts J

when viewed from the perspective of citizenship for all science and engineering
doctoral fields, but in the biological sciences, chemistry, and especially in physics
temporary residents spend longer periods in postdoctoral positions. The 1998
Association of American Universities repdrrecommended limiting the total
postdoctoral experience to six years; some universities now impose five-year
limits, with exceptions for such circumstances as illness, childbirth, a need for
exposure to multiple fields, or a need to finish a project that is in an advanced
stage. The COSEPUP survey results suggest that institutions have a wide variety
of policies on postdoctoral terms, and many institutions allow the adviser to
determine the length of the term at any time during the appointment (see Box).
Multiple postdoctoral positions. In some fields, such as neuroscience,
genetics, and epidemiology, more than one postdoctoral position may be useful
to gain multidisciplinary expertise. In other fields, a tight job market forces some
researchers to complete two or even three postdoctoral appointments while they
hunt for jobs. In some cases, multiple postdoctoral appointments may bring many
years of low compensation and a lack of security and stability that is demoraliz-
ing and stressful. This is of special concern for postdocs with families. In other
cases, researchers may continue beyond their postdoctoral term to spend their
careers in successive soft-money positions they find challenging and rewarding.
Unmet expectations By design, the experience of postdocs should be pro-
fessionally productive and career enhancing. For many of them, however, the

1IAAU, Committee on Postdoctoral Educatidteport and Recommendatioi98.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

POSTDOCTORAL SCHOLARS IN US INSTITUTIONS 13

TABLE 1-2: Comparison of Postdoc Annual Median Earnings with Other
Populations, 1997-1998

Annual

Median
Population Earnings
Minimum Wage (4) $10,300
Poverty Level, family of 2 (3) $11,060
Poverty Level, family of 4 (3) $16,700
Administrative Support, all workers (4) $24,120
All US workers (1) $26,150
POSTDOCTORAL SCHOLARS, Academic sector, within 6 years of PhD (2) $28,000
POSTDOCTORAL SCHOLARS, All sectors, within 6 years of PhD (2) $30,000
Technical Support, all workers (1) $32,420
Bachelor’'s degree recipient, 25-34 years old (1) $35,030
POSTDOCTORAL SCHOLARS, Industry sector, within 6 years of PhD (2) $36,000

POSTDOCTORAL SCHOLARS, Government sector, within 6 years of PhD (2) $37,000

Public school classroom teacher, average, all workers (1) $40,130
Master’s degree recipient, 25-34 years old (1) $40,800
Assistant Professor, Science & Engineering, within 6 years of PhD (2) $42,800
Doctorate degree recipient, 25-34 years old (1) $47,780
Professional degree recipient, 25-34 years old (1) $58,080
Sources:

1. Statistical Abstract of the United Staté999, Tables 266, 282, 702, and 703 and refer to the time
period, 1997-1998.

2. 1997 Survey of Doctorate Recipients.

3. Federal Register, Vol. 64, No. 52, March 18, 1999, pp. 13428-13430.

4. www.dol.gov/dol/esa/public/minwage/main.htm

Notes:

¢ This analysis should be viewed as only a rough approximation. For comparison purposes, all
analyses are on the basis of 40 hours/week, 50 weeks/year in the 1997-1998 timeframe.

« Benefits are not included above. The degree to which postdoctoral scholars receive benefits varies
widely.

experience falls short of expectations. They often fail to achieve the recognition,
standing, or compensation that is commensurate with their experience and skills
(See Table 1-2 for salary comparisons). It is not uncommon for postdocs to hold
uncertain standing in the institutions where they work, to receive inadequate
mentoring or technical supervision and, in some fields, to accept stipends and
benefits substantially below those of their professional peers in academia, gov-
ernment, or industry, as well as below those of non-PhD technicians. Some
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researchers continue to be categorized as “postdocs” for a decade or more after
completing their doctorate.

Many postdocs voice frustration at not finding the kinds of positions they
anticipated—notably, academic positions—when they began their many years of
graduate and postdoctoral education. According to the Survey of Doctoral Recipi-
ents, the opportunities for doctorates and postdoctorates to move into faculty
positions have decreased significantly since 1987 (see Figure 1-6 for the ratio of
tenured faculty positions to humber of doctorates). A substantial minority of
postdocs in all fields reported difficulty in finding the jobs they wanted, and that
the reason for taking a first postdoctoral appointment was that “other employ-
ment was not available” (see Figuker). The NRC’sTrendsreport on the life
sciences noted a 42 percent increase in PhD production between 1987 and 1996
that “was not accompanied by a parallel increase in employment opportuni-
ties.”2 The report stated that many recent graduates who are unable to find full-
time positions use the postdoctoral experience as a “holding pdtern.”

Similarly, an on-line survey of Baylor University School of Medicine’s post-
docs in 1997 indicated that 34 percent had prolonged their terms because of
difficulty in finding other employment; only 6 percent reported a “permanent
career position that will start in the next 12 months.”

Variations by field and sectorlt is difficult, however, to draw broad con-
clusions about postdoctoral experiences, which vary widely by field and by sec-
tor. In some fields, such as computer science and engineering, there is relatively
little incentive to pursue a postdoc—or even a PhD—because rewarding jobs are
available at the bachelor's and master’s levels. In other fields, such as biology
and physics, a postdoc is virtually mandatory, especially for academic employ-
ment. Some postdocs, especially in government or industrial laboratories, are
paid better than some junior faculty. Stipends for academic postdocs, however,
especially in the life sciences and chemistry, may be $15,000 to $20,000 lower
than for government or industry postdocs (Figure 1-8). Even within a single
discipline, experiences differ across advisers, programs, employment sectors,
and geographic regions.

At its focus groups and workshop discussions, COSEPUP heard lively de-
bates on the quality of the postdoc experience (see Appendixes). There was little
disagreement about the potential value of research activities—almost all discus-
sants agreed that the postdoctoral period can be one of the most professionally

1206ffice of Scientific and Engineering Personnel, National Research Cotrailis in the Early
Careers of Life Scientist@®vashington, DC: National Academy Press, 1998.

13The report states: “The frustration of young [life] scientists caught in the holding pattern is
understandable. These people, most of whom are 35-40 years old, typically receive low salaries and
have little job security or status within the university. Moreover, they are competing with a rapidly
growing pool of highly talented young scientists—including many highly qualified foreign postdoc-
toral fellows—for a limited number of jobs....”

145ee www.bcm.tme.edu/pdalreference/proposal.html
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Note: Non-faculty researchers are full-time academic personnel who do not have faculty rank and indicate that their primary work activity is pure or applied
research. Non-postdoctoral personnel in industry and government are individuals who hold full-time positions.

FIGURE 1-8: Median Salaries in 1997 for Doctorates in the Six-Year PhD Cohort,
1991-1996, by Field, Sector, and Type of Appointment. Source: 1997 Survey of Doctor-

ate Recipients
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rewarding of their lives. The debate focused instead on institutional standing,
compensation, benefits, and other issues, which cause many postdocs to question
the value of the experience. As some indicated, the lost-opportunity costs of
forsaking other employment begin to outweigh the benefits of an otherwise ful-
filling experience.

Some postdoc advisers and representatives of funding organizations indicated
that the low compensation received by many postdocs is justified because it is
offset by the benefits of supervised education and traitir®@pme postdocs,
however, stated that they are regarded primarily as a “skilled pair of hands” that
support the work of the principal investigator (Pl), rather than as junior col-
leagues who only require further education and training to move toward their
own research independence.

Increasing age. Issues of standing and compensation are exacerbated by
the increasing age of the postdoctoral population. Today’s junior scientists and
engineers take longer to complete their doctorates (the average PhD recipient in
the life sciences is 32 years old)and many then take two or even three post-
doctoral positions. In the Baylor survey, 67 percent of respondents were over age
30 and 21 percent were over age 35; 46 percent had children. The NSF reports a
similar picture among the postdocs it funds (see further discussion in Chapter 2).
Although many postdocs have families that include children, few institutions or
funding organizations provide family health insurance, child care, or other fami-
ly benefits received by others of similar professional stature. The same is true of
their salary (Table 1-2).

A debate over responsibility Another debate that emerged during focus
groups concerned whether the host institution or the funding organization bears
the primary responsibility for providing benefits and oversight for the postdoc.

Some PI's are reluctant to increase the salaries of their postdocs due to
limited funds and the possible reduction in the number of postdocs they could
fund. Even if they wish to do so, postdoc advisers indicated they face barriers
from both the institution and the funding organization at the proposal acceptance
stageand once funding is received. Some major funding organizations stated
that institutions are directly responsible because they set salary compensation
levels and receive funding (as a designated portion of each grant) from which to
provide fringe benefits. Many institutions contend that funding organizations are
primarily responsible, because they set the standard at which most postdocs are
compensated. In particular, many universities use the scale NIH has developed
for its National Research Service Award as it is the only standard available.

15¢ g., good supervision, depending on the postdoc’s level of experience and skill, might include
guidance in planning a research program, obtaining funding, managing a lab, mentoring others, and
finding a permanent position.

16The NRC's reporfrends in the Early Careers of Life Scientitand that life scientists in the
1990s took two years longer to complete a doctorate than their predecessors of the 1960s and 70s.
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Further, some federal funding organizations (including NIH) prohibit supplement-
ing afellowship from other federal grants. The postdocs themselves expressed
frustration at having no role in these debates.

In this guide, COSEPUP provides information, principles, and recommen-
dations for all involved in the postdoctoral experience with the goal of enhancing
the postdoc experience while preserving the excellence of the research enterprise.
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SUMMARY POINTS

0 Since the 1960s the performance of research, especially in universi-
ties, has relied more and more on a growing population of post-
doctoral scholars.

O The size of the postdoctoral population has increased without a
parallel increase in the number of academic faculty positions.

0 Postdoctoral experience is how seen as a virtual prerequisite for
academic careers and many other research positions in the life sci-
ences, physics, chemistry, and some other fields.

O The postdocs themselves do not always achieve recognition, status,
or compensation commensurate with their experience and skill.

0 Many postdocs remain in their positions for an indefinite number of
years, beyond the five years or so during which they are reasonably
considered trainees.

0 Many postdocs report frustration at not finding the employment
positions they anticipated in return for their years of intensive effort.

O The demographic characteristics of postdocs are changing. Many
postdocs are in their middle to late 30s, with families that include
children, and their medical and family support needs have increased.

\ /
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Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

Features of the Postdoctoral Population

different reasons. They may be motivated by the desire to deepen their

understanding of a field, to learn a new subfield, to switch fields entirely, or
to gain experience in an industrial or government facility. Most postdocs share a
desire to enter a career that emphasizes long-term research. Some learn that it is
possible to combine research expertise with other skills and find rewarding em-
ployment in teaching, consulting, business, law, policy making, and other activ-
ities. The postdoctoral years are a time to match one’s educational background,
training, and interests with the changing world of employment and to acquire the
skills necessary to enter that world.

The decision (usually made during graduate school) about whether to under-
take a postdoctoral appointment is seldom easy and should involve consultation
with one’s adviser and as many mentors or other experienced contacts as possi-
ble. Issues to examine include how much one enjoys doing research, one’s level
of research skills, and the kind of career that seems most attractive. A post-
doctoral experience may raise one’s employability, as well as be virtually oblig-
atory in certain fields (notably the biological sciences), but a zest for research
should be the first criterion in choosing a postdoc opportunity.

Postdoctoral experiences can differ greatly depending on the disciplines in
which they are undertaken, their sources of funding, and the institutional settings
in which they occur. The following sections describe those differences in more
detail.

Scientists, mathematicians, and engineers seek postdoctoral experience(s) for

21
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POSTDOCS IN DIFFERENT DISCIPLINES

Figure 2-1 shows the difference among disciplines in terms of the percent-
age of doctorates that seek postdoctoral appointments. The percentage is largest
in the biological sciences, with physics, chemistry, and the earth sciences not far
behind. Differences among disciplines in the median number of years spent in a
postdoctoral appointment are discussed in ChaptefHe early career status of
postdocs is illustrated in Figure 2-2, which also shows how employment status
varies by field. Figure 2-3 indicates the median postdoctoral salaries. The lowest
compensation is provided to academic postdocs in cherfigtrg, highest to
engineering postdocs who work in industry. Table 2-1 compares the number of
graduate students in a field with the employment of all doctorates in a field—
providing an indication of the likely job market.

The need for postdoctoral study also differs among disciplines. Postdoctoral
work is now prerequisite for most long-term employment inlifeesciences
especially for those planning academic, industrial, or other research careers, as
well as teaching careers at many small colleges. In some areas, competition for
positions is equally intense at universities and in the private sector, and many
life-science PhDs find postdoctoral appointments in biotechnology and pharma-
ceutical companies. In thghysical science&hemistry and physics), most PhDs
who plan research careers are advised to do postdoctoral work. Postdoctoral
positions are available at industrial and national facilities, where research facili-
ties are often unique or comparable to those at universitiesathematics
postdoctoral positions are few in humber, competitive, and primarily found at
universities. Postdocs in mathematics are usually hired as temporary faculty,
carry a full teaching load (NSF postdocs teach less), and often have neither a
structured research program nor an adviser.

Postdocs are less common among letgineersandsocial scientistsAs
mentioned above, engineers usually enter full-time employment after a master’'s
or bachelor’'s degree. The number of postdocs in some areas of behavioral and
social science (e.g., psychology) has risen recently, primarily in health-related
areas.

According to a 1998 survey of four fields by the AAUhe proportion of
PhDs accepting or seeking postdoctoral appointments increased from 25 percent
in 1975 to over 42 percent in 1995. In biochemistry and physics more than 80

1As shown in Figure 1-5, biological scientists spend the most years as postdocs, with physicists
not far behind.

2The low compensation of chemists is due in part to their relatively junior status compared to
longer-term postdocs in the biological sciences.

3The AAU’s Committee on Postdoctoral Education based its Fag®rt and Recommendations
on “informal” surveys of “selected major research universities” in four disciplines: biochemistry,
mathematics, physics, and psychology. The purpose of the surveys was “to gain insight into campus
policies and practices governing postdoctoral education and to sample the views of postdocs.”
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FIGURE 2-2: 1997 Status of 1995 Postdoctorates, by Selected Science and Engineering
Field. Source: Merged 1995 and 1997 Survey of Doctorate Recipients.

Note: Non-faculty researchers are full-time academic personnel who do not have faculty
rank and indicated their primary work activity is pure or applied research.
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FIGURE 2-3: Median Postdoctoral Salaries by Employment Sector and Field of Doctor-
ate in 1997 for Doctorate in the Six-Year Cohort, 1991-1996. Source: 1997 Survey of
Doctorate Recipients.
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percent of responding departments said they would not consider hiring a faculty
member who lacked postdoctoral experience. A University of California at Ber-
keley survey that tracked scientists who received PhDs in biochemistry in the
1980s found that 86 percent of them did a postdoc and 40 percent did two or
more postdocs with different mentdrs.

SOURCES OF FUNDING FOR POSTDOCS

Postdocs are paid by a variety of funding sources, and their status as post-
docs depends in significant ways on the nature of the source. This status is
reflected in differences in pay and other benefits; some postdocs receive no
health insurance, for example, while others may receive full health benefits,
including dental insurance, sick leave, personal leave, disability, life insurance,
and retirement plans.

Within a wide range of variability by field (see Figure 2-4), most postdoc-
toral researchers are supported on the grant of a Pl and may bepoatiatctor-
al associate®r research associates. A smaller number bring their own funding
in the form of fellowships and traineeships, and are often cabstboctoral
fellows For example, of the almost 4,500 postdocs supported by the NSF, only
about 200 are supported by fellowshipJraineeships also are provided through
Center training grants, which are neither PI- nor postdoc-generated. This guide
addresses all postdoctoral scientists and engineers, regardless of title or source of
funding.

The position of postdocs may differ considerably, according to their source
of funding, even though their experiences are identical. Postdocs who work on
the grant of a Pl are essentially employed to work on the adviser’s project and
may receive standard benefits from a lab or institution; in some fields, they may
also have less flexibility in choosing their research topics and extramural experi-
ences. A postdoc supported by a competitive individual fellowship or grant gen-
erally has more prestige and initial flexibility in choosing a program and adviser
particularly if the fellow is thereby without cost to the adviser’s grants. On the
negative side, fellows may not qualify for important institutional benefits. For
example, the University of California campuses offer postdocs who are paid
from research grants and classified as research associates the same benefits,
including vacation, as other employees. By contrast, postdocs who are classified

4Nerad, M. and Cerny, J. “Postdoctoral patterns, career advancement, and proBlEisse,
1999, Vol. 285: pp. 1533-5.

Sinformation provided by the NSF to COSEPUP when it held its focus group at NSF indicates that
of the 4,478 postdoctoral scholars supported by NSF in 1999, most are in the mathematics and
physical sciences (1,885), followed by the biological sciences (1,183), geosciences (452), engineering
(339), computer science (265), education and human resources (187), and the social and behavioral
sciences (80).
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FIGURE 2-4: Source of Support for Academic Postdoctoral Appointees, by Field, 1998.
Source: 1998 Survey of Graduate Student and Postdoctorates in Science and Engineering.

as fellows have no allowance for vacation. Health benefits vary similarly, as
indicated by the wide variety of responses to the COSEPUP survey (see Box).

Most individual fellowships are funded by federal agencies, notably the
NIH and NSF. Other fellows are supported by foreign governments, private
foundations, and private firms. Some fellows receive supplementary funding
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‘ Does Your Organization Provide Medical Benefits |

to All Postdocs and Their Dependents?

This question drew a wide distribution of responses. Among universities, only
one-tenth reported paying for medical benefits for all postdocs and their depen-
dents. An equal number provided full medical benefits to all postdocs but not their
dependents.

Over one-third of respondents reported that the source of the postdoc’s funding
determines medical benefit availability. Nearly one-fourth reported that “the organi-
zation informs postdocs of medical benefit plans that they and their dependents
can enter at their own expense.” About one-sixth said that the organization requires
postdoc advisers to pay for the medical benefits of their postdocs.

Of nonacademic organizations, more than half reported paying for “medical
benefits for all postdocs and their dependents.”

\ COSEPUP Survey Results i

when their stipends are insufficient (although there are restrictions on using
funds from one federal grant to pay another federal grantee).

Different sources of funding cause some confusion regarding taxes. Institu-
tions tend to regard postdocs who work on research grants as employees, with-
holding tax money from their pay. Postdocs, however, are not usually regarded
as employees for tax purposes; they must file quarterly estimated payments as
self-employed individuals. The issue of tax status is a complex one that deserves
clarification on the national levél.especially with regard to postdocs who are
not US citizend.

6The legal status of postdocs has received limited attention at the federal level, being generally
inferred from regulations governing the treatment of graduate students. There is discussion occurring
as part of the National Science and Technology Council (NSTC) Presidential Review Directive “Renew-
ing the Federal Government-University Research Partnership for the€@itury” being developed
by the White House Office of Science and Technology Policy and the NSTC. Office of Management
and Budget Circular A-21 stipulates that federal agencies can support graduate students as research
assistants on federally funded research grants only to the extent that “a bona fide employer-employee
relationship” exists between a student and a faculty investigator. There are suggestions that federal
policy should be clarified to recognize the dual trainee/employee status of postdocs. For further
perspective, see the AAU’s “Graduate Education Report: Final Draft,” June 12, 1998.

7According to numerous COSEPUP interviews with postdocs who are not US citizens or permanent
residents, their contributions to the research enterprise are often reduced by their inability to obtain
or maintain appropriate visa status. The most common options—the “J” student visa and the “H”
professional visa—have substantial drawbacks when applied to postdocs. For example, foreign
nationals on a J visa commonly depend on their advisers for visa extensions or conversions to a green
card, creating the potential for abuse.
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Postdocs in universities may face uncertainties with regard to their funding
if they do not know the termination date of the research grant that supports them.
Postdocs in government and industrial settings are less often dependent on fund-
ing with a fixed termination date and may have fewer financial worries.

POSTDOCS IN DIFFERENT SECTORS

Participants in the COSEPUP focus groups indicated a wide variation in
their postdoc experiences according to sector. In industrial and national facili-
ties, postdocs tend to receive higher salaries and clear institutional standing with
the same benefit structure as other temporary or contract employees. In universi-
ties, stipends are lower, benefits vary by source of funding, and institutional
standing may be uncertain.

Postdocs in universitiesThe vast majority of postdocs work in universities
as research associates on PI grénfbe exact number of grant-supported post-
docs is unclear, however, because different institutions use different titles to
describe them, and because major funding agencies (e.g., NSF and NIH) do not
have a mechanism for counting or tracking the postdocs they support (though
NIH is currently considering a tracking system).

Postdocs in academia have more opportunity than other postdocs to teach
and mentor others (especially graduate students). These activities are important
in gaining subsequent university employment, and can be essential for landing a
faculty position at a four-year college. Most postdocs, however, report little time
(or encouragement from advisers) for activities away from research. Without
these experiences their job options may be limited (especially for foreign post-
docs, many of whom can benefit from stronger language skills). Other critical
skills developed by many academic postdocs include writing grant proposals,
critically reviewing manuscripts, and presenting research results at disciplinary
society meetings.

Although graduate students and postdocs often work closely together in
universities, their roles and experiences differ. Graduate students usually have
access to special student offices and resources, have many peers, and can rely on
oversight from multiple faculty. According to COSEPUP’s survey and focus
groups, postdocs often work under a single adviser with no other oversight or
protection, may have little or no access to institutional facilities or benefits, and
sometimes know few or no other postdocs at the institution.

8Exact proportions are not available. Federal agencies, which support most postdocs via research
grants, award grant monies directly to institutions, which may assign various titles to those who are
supported by those grants. Thus the same postdoc who is a “research associate” at one institution
might be called a “fellow” at another. However, it is clear that the vast majority of postdocs are
supported by research grants. As previously stated, of postdocs supported by NSF, some 95 percent
are paid from research grants.
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The funding situation for postdocs at medical schools has several distinctive
features. Many postdocs who plan careers in biomedical research work in medi-
cal schools and most are paid from NIH research grants. Clinicians with medical
degrees, however, may also do “postdoctoral” research for a year or more with-
out intending a traditional research career. Clinicians who take time away from
the hospital continue to be paid a house-staff salary, which is typically more than
twice that of most postdocs.

Postdocs in industry. Private firms value postdocs for their up-to-date
training and technical skills. Industrial postdoc positions usually differ from
academic ones in offering higher salaries, stricter time limits (three years is
common), fewer teaching opportunities, and an environment geared toward cre-
ating marketable and profitable products.

Practical advantages may include standardized employee benefits, access to
well-equipped labs and technology, exposure to industrial culture, teamwork,
and management styles, all of which can differ greatly from university life.
Depending on the company and research environment, drawbacks may include
the chance of being transferred from one’s chosen project, limited ability to take
ownership of a project, a focus on marketable results, and restrictions on infor-
mation exchange for proprietary reasons. Restrictions on the use and publication
of results may in some cases hinder a postdoc from moving back into academia.
Many firms do not hire their own postdocs as staff scientists, or hire only those
with specific technical skills.

Postdocs in government facilitiesGovernment postdoc positions, particu-
larly those in large national labs, may offer opportunities not available in a
university or industry setting. Some national facilities are unique in the scope of
their research, the complexity of their equipment and research facilities, and the
size of their research groups.

A national facility may provide a more interdisciplinary setting than a uni-
versity, as well as more interaction with other divisions and researchers. Some
laboratory groups are run collaboratively by staff and postdocs, who jointly make
decisions on hiring and other strategies. It is possible for a postdoc to be the only
person working on a project, but a team setting is more common.

Like private firms, national facilities afford few teaching or mentoring expe-
riences and may allow a postdoc less flexibility than a university in determining
the direction of research. At most national settings, applicants are expected to
submit proposals that fit closely with the adviser's ongoing work. Exceptions
occur for postdocs who bring their own funding, such as National Research
Council (NRC) research associates.

Postdocs at national facilities are usually temporary employees, receiving
salaries at the high end of the postdoctoral scale. Terms of two to three years are
normal. National labs used to offer postdocs permanent research positions, but
this may be less common in times of hiring restraints (some agencies, such as
NASA, have imposed multi-year hiring freezes). Some postdocs at government
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facilities move to “soft-money” grants or contracts, others to jobs in academia or
the private sector. Postdocs at some facilities, such as NIH, may be barred from
applying for certain fellowships.

Postdocs abroadBecause science is increasingly international, experience
in a foreign country can strengthen one’s network of potential collaborators and
bring valued exposure to different research settings. For the citizens of many
countries, postdoctoral work abroad (usually in the US or Europe) is virtually
mandatory for an academic career. A smaller number of Americans are willing
to seek postdoctoral positions overseas, fearing that too much time “out of sight”
can reduce their chances at the best positions at home. For this reason, some
overseas postdocs schedule at least one meeting a year in the US. The NSF's
International Research Fellow Awards support work abroad, including time for
relocating back to the US. The program director reports that few postdocs seek
positions abroad, but that those who do have little difficulty finding desirable
positions upon their return.

SUB-POPULATIONS OF POSTDOCS

Certain special issues regarding the postdoctoral experience arose repeated-
ly during focus group and committee discussions: the impact of foreign post-
doctoral scholars, challenges to women, and the need for information about
minority postdocs. These issues are discussed in more depth below.

Foreign postdocs.The postdoctoral setting is how an international one. For
more than a decade, foreign postdocs (i.e., postdocs who are residents of other
nations or residents in the US on permanent visas) have played a substantial role
in the US postdoctoral experience. At present, slightly more than half of all
postdocs in science and engineering are temporary residents (see Figure 2-5).
Disciplinary societies and institutions estimate that this percentage holds true for
virtually every field in science and engineering.

According to NSF data, about half of foreign postdocs remain in the US
after their term’s end. The proportion who stay on varies by region of origin;
however, postdocs from southeast Asia are more likely to stay than are postdocs
from western Europe or Japan, for example. Variations are at least partly attrib-
utable to job prospects in their home countries.

US institutions report several concerns over the experiences of foreign post-
docs. Many postdocs arriving from abroad have serious difficulties adjusting to
the language and customs of this country. Even though lack of language skills
has been associated with poor career outcdrsesje foreign postdocs—espe-
cially those who work with others who speak the same language—do not master
English, hampering their teaching and other professional abilities. In addition,

9Poor career outcomes” referred to the inability to find a desired position, as reported by Roger
Chalkey of Vanderbilt University at the COSEPUP workshop, Dec. 21, 1999.
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there is anecdotal evidence that foreign postdocs have received lower compensa-
tion than postdocs who are US citizens of the same professional accomplish-
ment1® If mentoring problems arise the foreign postdoc is restricted by visa
guidelines from changing advisers.

About a third of the institutions responding to the COSEPUP survey did not
have staff that dealt specifically with the needs of foreign postdocs. Of those
institutions offering help, most found that foreign postdocs needed assistance in
the areas of visas, taxes, Social Security, housing, and language skills (see section
and COSEPUP Survey Box, “Special Needs of Foreign Nationals,” in Chapter 5
for more information).

Women postdocs.The experience of women postdocs differs from that of
men in several respects. In some fields, notably engineering and the physical and
mathematical sciences, women are significantly under represented as would be
expected by their low participation in these fields. Women are outhumbered by
men in engineering by more than four to one (826 vs. 205), and in physical and
mathematical sciences by a similar difference (3,044 vs. 680). Women postdocs
lag behind males in the life sciences (5,920 men vs. 4,363 women) and outnum-
ber men in the social/behavioral sciences (1,173 to 963). Figure 2-6 reflects this
same trend when the data is broken down by degree field. Figure 2-7 shows that
there is essentially no change in the proportional representation of women as
doctorates or postdoctorates. See Appendix Table B-19 for more details.

A second difference can be seen in salary levels (see Figure 2-8). Here
women postdocs lag behind their male counterparts in every field. The differ-
ence in engineering is most striking, with men receiving an average of $6,000
(20 percent) more, but even in the social/behavior sciences, where women post-
docs outnumber men, the “gender bonus” in favor of males is $3,000.

Women in the COSEPUP focus groups reported discrimination against those
who take time away from the lab to start a family. Some funding organizations
are working on this issue. Burroughs Wellcome now offers flexible timelines on
grants for women in the biomedical sciences. (See bdxosidocs and Family
Life.)

Minority postdocs Little information is available on members of under-
represented US minority groups who are postdoctoral scholars. (Far more is
known about foreign postdocs than minority postdocs.) The available data are
provided in Table 2-2. As indicated, in 1997 there were 1,242 minority post-
doctoral scholars, or 5.5 percent of the US postdoc popultidheir salaries

10agencies that compile statistics on postdoc compensation do not distinguish recipients by na-
tional status. However, both US and non-US postdocs stated during interviews with COSEPUP that
foreign postdocs have received lower compensation than US nationals, and that it has not been
uncommon for foreign postdocs (especially women) to work without any compensation.

11syrvey of Doctorate Recipients, 1997.
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FIGURE 2-7: Percentage of Female Doctorates and Postdoctorates in 1997, by Degree Field, for the 1991 to 1996 Degree Cohort. Source

1997 Survey of Doctorate Recipients.

Copyright National Academy of Sciences. All rights reserved.

35


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

36 ENHANCING THE POSTDOCTORAL EXPERIENCE FOR SCIENTISTS AND ENGINEERS

40,000, [ Male [ Female
35,000
30,000 +
25,000 1
&
8
S 20,000 4
)
15,000 1
10,000
5,000
Life Sciences Engineering Physical and Social and
Mathematical Behavioral
Sciences Sciences

FIGURE 2-8: Postdoctoral Salaries in 1997 for Doctorates in the 1991-1996 Cohort, by
Gender and Broad Field. Source: 1997 Survey of Doctorate Recipients.

in academia and industry are $2,000-3,000 higher than those of all postdocs,
while their salaries in government are the same. As with all postdocs, the majority
are employed in academia.

The latest available data (1997) indicate that members of minority groups
are slightly less likely than others to hold postdoctoral positions: 32.3 percent of
all PhDs enter postdocs, versus 30.4 percent of minority PhDs. Of those minority
group members in regular employment, a greater percentage are employed by
universities and four-year colleges than by industry, compared to the rest of the
doctoral population. Of all those who received PhDs in 1995 and 1996, 14 per-
cent were employed in universities and four-year colleges and 35.6 percent were
employed in industry. For minorities, the picture was reversed: 27.1 percent
were employed in universities and 21 percent were employed in industry.

Additional study is needed to gain a better understanding of this key sub-
population and the issues of primary importance to group members. For exam-
ple, several focus group participants stated that African-American postdocs may
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‘ Postdocs and Family Life |

Many postdocs have reached an age when they want to start families. Two
surveys, at the University of California at San Francisco and Baylor College of
Medicine, indicated that one-third to one-half of postdocs are parents.12 The
Survey of Doctoral Recipients (see Figure 2-9) indicates that more than half of
postdocs in all fields except mathematical and computer sciences (45 percent) are
married.

Many postdocs report a prejudice among both men and women faculty against
women who choose to start a family during postdoctoral training and against men
who wish to take parental leave after the birth of a child. Nonetheless, institutions
are beginning to create appropriate policies that take family life into consideration.
At the University of Pennsylvania's medical school, where the average age of post-
docs is 34.5 years, postdocs receive six weeks of paid parental leave. At Vander-
bilt, women postdocs who have taken time away from a program to have children
are allowed to exceed the institution’s standard five-year training limit. The Howard
Hughes Medical Institute builds flexibility into the use of its funding: If a postdoc
has a spouse with medical benefits, for example, the postdoc may use the allow-
ance normally allotted to medical insurance for child care.

Useful “survival techniques” reported by postdoc parents include meticulous
time management, careful organization of activities (even including “appointments”
to spend time with spouses and children), and highly focused attention to each
activity. They advise enlisting extra help from family and friends and a clear under-
standing of parental leave policies. The Survival Skills workshop at the University
of Pittsburgh notes that the stresses caused by overlapping demands are often
associated with depression, and that campus health services usually offer help.
Science's NextWave web site13 offers many specific suggestions by postdocs who
are parents.

12gee www.bcmitmc.edu/pdal/reference/surveyresults.html; www.saa49.ucsf.edu/psa/
415survey.html
13see nextwave.sciencemag.org

Best Practices

find few role models among advisers and may experience even more social
isolation than some foreign minorities, who are present in higher nutibers.

14very few postdocs who are members of underrepresented US minority groups participated in the
COSEPUP focus groups, including those held at Howard University and Morehouse University
School of Medicine (two of the Historically Black Colleges and Universities, or HBCUs); COSEPUP
did conduct additional surveys of minority postdoctoral scholars using e-mail lists, but the response
rate was far too low to be generally useful.
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Marital and Parental Status of Postdocs, 1997
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FIGURE 2-9: Percentages of Postdoctorates who are Married or have Children, by PhD
Field and Gender, 1997. Source: 1997 Survey of Doctorate Recipients.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

FEATURES OF THE POSTDOCTORAL POPULATION 39

TABLE 2-2: Available Data on US Underrepresented Minority Postdoctoral
Scholars, 1997. Source: Survey of Doctorate Recipients, 1997.

Number of Underrepresented Minority Postdoctorates by Field

Life Sciences 711
Engineering 79
Math Sciences 60
Physics 22
Chemistry 155
Atmospheric and Geosciences 23
Social/Behavioral Sciences 192
Total 1,242

Median Salaries of Underrepresented Minority Postdoctorates by employment sector

Industry Academia Government

Life Sciences 39,000 30,000 37,000

Number of Underrepresented Minority Postdoctorates by employment sector

Industry Academia Government Other Total

All Science and Engineering Fields 75 881 158 128 1,242

Note: Underrepresented minorities are African-Americans, Hispanics, and Native Americans.
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‘ Fellowships for Underrepresented Minority Postdocs |

While minority graduate students can choose among a variety of special fellow-
ships, minority postdocs have few options. Among them are the following:

The Ford Foundation Postdoctoral Fellowships for Minorities are aimed at
minority groups “whose underrepresentation in the professorate and in formal pro-
grams of postdoctoral study and research in the United States has been long-
standing and remains severe as a result of past discrimination.” For the year 2001,
25 fellowships of $35,000 will be given for one year of postdoctoral research in
fields of science or engineering (excluding “practice-based” professions, such as
medicine, law, and social work). Eligible applicants include “current or potential
college or university faculty members and researchers” who are U.S. citizens and
belong to one of the following groups: African-Americans, American Indians, Alaskan
Natives, Native Hawaiians, Native Pacific Islanders, Mexican Americans/Chicanos,
and Puerto Ricans. The program is administered by the National Research Council
of the National Academies on behalf of the Ford Foundation.

The UNCF-Merck Postdoctoral Science Research Fellowships is a program
jointly administered by the United Negro College Fund and Merck with ten awards
with a stipend of $55,000. This program is “...designed to increase the number of
African Americans in the pipeline of biomedical science education and research.”
The program is open to US citizens who are African Americans. They may work at
academic or nonacademic research institutions, but not private industrial labs.

The National Organization for the Professional Advancement of Black Chem-
ists & Chemical Engineers (NOBCChE) Awards, “recognizes outstanding scien-
tists, engineers, and science teachers who have made significant contributions in
their fields.” While most of their awards are intended for graduate and younger
students, the Lloyd Ferguson Young Scientist Award goes to young African Amer-
ican scientists with 8-10 years of professional experience. See also a web site for
minority researchers called “Just/Garcia/Hill Science Web Site,” at http://
hyper.hunter.cuny.edu/jghweb.

\ Best Practices )
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/ SUMMARY POINTS \

O The postdoctoral years are a time to match one’s education, training,
and interests with the changing world of employment options and to
acquire the skills necessary to enter that world.

0 A good postdoctoral experience is educational in the sense that it
significantly advances one’s professional capabilities and increases
one’s technical abilities.

0 The postdoctoral experience differs widely according to disciplin
sector, and source of funding.

0 Most postdocs are paid from the grant of a principal investigator and
are frequently called research associates. In such situations, they are
often treated as employees.

O A smaller number of postdocs are paid by external, independent
mechanisms (e.g., US fellowships and training grants, foreign gov-
ernment grants). In such cases, they may be classified as students or
receive no institutional classification and are called fellows.

0 “Research associates,” “fellows,” and postdocs with other titles may
all perform the same functions in the same laboratories, and yet their
institutional title, tax status, compensation, and benefits may differ
in significant and often unintended ways.

0 The greatest uncertainties and inequities occur in universities, where
most postdocs work. In national and industrial facilities, postdocs
are usually treated like other temporary or contract employees and
receive similar classification, compensation, and benefits.

O About half the total US postdoctoral population consists of foreig
citizens, half of whom choose to remain in the US after their
appointments.

0 Foreign postdocs face extra challenges in mastering English, adapt-
ing to American culture and style of work, achieving equitable co
pensation, and dealing with visa requirements.

0 Support mechanisms at host institutions to provide help for foreign
postdocs (e.g., with visas, tax laws, and language instruction) are not
uniform across the country.

O Additional information is needed about postdocs who are members
of underrepresented minorities; less is known about these groups
than is known about foreign postdocs.
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Rights, Opportunities, and
Responsibilities of the Postdoc

the postdoc’s scientific and technical abilities, either in the field of the

doctorate or a different field. Because postdoctoral positions seldom require
administrative or teaching duties, they provide unique opportunity for research-
ers to demonstrate originality, creativity, and productivity that will be primary
contributors to their future success in research. In particular, postdocs have the
opportunity to produce the lead or single author publications by whose quantity
and quality they will be judged as they compete for their next professional posi-
tion.

Responsibility for the postdoctoral experience is shared among the postdoc,
adviser, institution, funding organization, and disciplinary societies. This chapter
examines the rights, opportunities, and responsibilities of the postdoc, and the
importance of postdoctoral activities in shaping a career.

'|'he fundamental purpose of a postdoctoral experience is to extend and deepen

RIGHTS OF A POSTDOC

When an adviser and institution accept a postdoc, that postdoc rightfully
expects an experience that provides good training, education, and career enhance-
ment. The following topics were discussed extensively by postdocs and advisers
during COSEPUP’s focus groups and workshop in an attempt to determine “best
practices.”

Clear terms of appointmentA postdoc should have a “roadmap” of expec-
tations and goals appropriate to field, sector, and overall career objective. The
fundamental requirement is to select an adviser who is an expert and productive

42
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‘ Defining the Postdoctoral Position |

Postdocs have sometimes been called the “invisible university.” With the rapid
growth and importance of the postdoctoral population, some institutions are
attempting formal definitions using some or all of these criteria:1

- The appointee has received a PhD or doctorate equivalent.?

* The appointment is viewed as an apprenticeship—a training or transitional
period preparatory to a long-term academic, industrial, governmental, or other full-
time research career.

« The appointment involves full-time research or scholarship.3

¢ The appointment is temporary.

¢ The appointee is expected to publish (and receive credit for) the results of
research or other activities performed during the period of the appointment.

This definition draws on criteria suggested by the American Association of Universities
(AAU, Committee on Postdoctoral Education, Report and Recommendations, Washington,
DC, March 31, 1998) and by Vanderbilt University School of Medicine (presented by Roger
Chalkey at COSEPUP’s December 1999 workshop on the postdoctoral experience).

2E g., the MD, DDS, DVM, or other professional degrees in science and engineering.

3However, in some disciplines, such as mathematics, the postdoctoral experience commonly
includes a major teaching element. Also, some postdoctoral experiences, such as the National
Academies’ and AAAS Fellowships, introduce the postdoc to the field of public policy.

Practice Description

in the field of the postdoc’s interest. Before signing on, the postdoc should
gather information that is helpful in evaluating the opportunity: What does the
postdoc expect from the experience? What does the adviser expect? (See Box,
Questions to Ask in Choosing an Adviser

Once the postdoc is accepted, an appointment letter or contract should state
the basic contractual framework, especially the stipend level, source of stipend,
what benefits will or will not be provided (particularly medical), and for how
long the grant that supports the postdoc is to be funded. (SedBoaintment
Letters)

The postdoc and adviser should meet early and write down at least a rough
research roadmap, including the extent to which the two will collaborate: What
are the postdoc’s obligations to the lab? How much support and oversight can
the postdoc expect? How long should this project take? What are realistic goals:
publication? Other benchmarks? How long is funding guaranteed, and how likely
is renewal? This exercise is easy to neglect or avoid in the rush of new begin-
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‘ Preparing for a Postdoctoral Position |

The factors that determine a “good” postdoctoral experience are as various as
the personalities involved. But certain key steps deserve careful planning.

Choosing a field. Foremost is the selection of the research area. A post-
doctoral research project should be more than an extension of thesis research; it
should lead to new skills and a broader outlook. The postdoc should understand in
advance what portion of the work is likely to be transportable to his or her next
position.

Finding a postdoctoral position. Most postdocs in our focus groups# found
their positions through personal contacts—advisers, friends, and contacts from
professional meetings. Many simply approached potential advisers directly with
their qualifications and objectives. Few postdocs are hired after a simple response
to ads in journals and on web sites, but such sources provide valuable tips about
which institutions are hiring in which fields.

Choosing an adviser. Both experienced postdocs and advisers suggest a
thorough investigation before signing on. Some postdocs place paramount impor-
tance on the prestige of the principal investigator; others emphasize mentoring
ability. A researcher of renown has great power to help—or hinder—a career; a
newer assistant professor may offer more attention, responsibilities, and a sub-
stantial role in building up a lab. In either case, it is desirable to: 1) arrange a
personal meeting and 2) talk with current and former postdocs who have worked
with that investigator or organization.

4several hundred postdocs, faculty, advisers, administrators, and federal agency staff gen-
erously offered their opinions, critiques, and personal experiences at 39 focus groups held
around the country.

\ Practice Description /

nings. Butclear terms of appointment are essential to prevent later misunder-
standingsand they should be established as early as possible.

Higher compensation. Given the value of postdocs to the research enter-
prise, one might expect that postdoc salaries would be determined by market
forces of supply and demand. The actual situation is somewhat more complex.
While some say there is an oversupply of PhDs seeking postdocs, faculty and
advisers often perceive difficulty in finding those with the desired skills. Even
so, there appears to be little “salary bidding” for the most desirable postdocs, and
low compensation is the most vexing issue for many postdocs, especially at
universities. Low pay—the salary range for most postdocs is from $27,000 to
less than $40,000—is an extra hardship for postdocs with families and those who
must begin paying back student loans as soon as they lose their student status. At
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‘ Questions to Ask in Choosing an Adviser |

The best time for a postdoc to evaluate a potential postdoctoral position is
before signing on. It is difficult to adjust the major conditions of an appointment
once it is underway. Experienced postdocs and advisers suggest the following
questions be asked of (and about) a prospective adviser:

What are the adviser’s expectations of the postdoc?
Will the adviser or the postdoc determine the research program?
How many postdocs has this adviser had? Where did they go afterward?
What do current and past lab members think about their experience?
Will the adviser have time for mentoring? Or should | seek out other mentors?
How many others (grad students, staff, postdocs) now work for this adviser?
How many papers are being published? Where?
What is the adviser’s policy on travel to meetings? Authorship? Ownership
of ideas?

9. Will I have practice in grant writing? Teaching/mentoring? Oral presenta-

tions? Review of manuscripts?

10. Can | expect to take part of the project away after the postdoc?
11. How long is financial support guaranteed? On what does renewal depend?
12. Can | count on help in finding a position?
13. Will the adviser have adequate research funds to support the proposed
research?

©ONOoOOA®ODNE

\ Best Practices )

AN /

— _—

the other extreme, a few “award’-level fellowships at national labs pay more
than $80,000 a year.

Most salary decisions are made by funding agencies seeking to balance
multiple budgetary demands. In 1998, across all fields of science and engineer-
ing, the median postdoc salary for recent PhDs was $28,000, half the median
salary of recent PhDs in industry and almost one-third less than for PhDs in
tenure-track positions.Salaries were even lower before the recent 25 percent
increase (effective October 1, 1998) of the National Research Service Award
(NRSA) stipend by the NIH, which constitutesda factostandard for much
postdoc compensatién.Responses to the COSEPUP survey (see Box) indicated
that most universities follow the NIH’s lead in establishing minimum salaries
and yearly increases, with considerable variation, while national facilities tended
to have standardized, higher rates than universities, as well as annual increases.

SNSFIssue Brief December 2, 1998.
SNumerous universities and some other institutions where COSEPUP held focus groups cited the
NRSA scale in describing their mechanisms for setting postdoc stipends/salaries.
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Appointment Letters

By tradition, postdocs have often been invited to work in a researcher’s lab with
no more formality than a phone call or a handshake. Institutions are now beginning
the good practice of issuing a formal letter of appointment that contains important
contractual elements. The following model is offered to faculty by the postdoctoral
office of one university:

Initial Letter of Appointment Outine

« Offer of postdoctoral position, with brief explanation of research project.

« Effective date of appointment, amount of stipend, source (and expiration
date) of funding, and payroll information.

« Length of appointment (e.g., annual, with reappointment contingent on sat-
isfactory performance).

¢ Leave policy.

« Copy of institutional policies attached with letter.

¢ Health insurance information and requirements and a description of the
other benefits provided and (equally important for the postdoc to know) not
provided.

« Intellectual property policy and agreement (enclosed for signature).

* Work eligibility requirements for US citizens and foreign nationals.

¢ Request for proof of doctoral degree (diploma or registrar statement).

¢ Request for candidate’s signature and return of letter by given date.

Best Practices

About one-third of the respondents said they had no fixed stipend levels because
postdocs were paid off grants, because different schools and departments treated
them differently, or because stipends were controlled by extramural funding
agencies.

Mentoring. In return for working on the adviser’'s project and with low
monetary compensation, the postdoc has the right to expect good mentoring:
oversight, feedback, sympathetic consultation, and periodic evaluations. There
should be opportunities to present posters and papers and to learn manuscript
writing and grant proposal writing. The mentor-trainee relationship can be cru-
cial in helping the postdoc understand the context of his or her research and the
requirements of a career focused on advanced research.

The postdoc shares responsibility for making this relationship work, and
should understand the multiple demands on the adviser’s time. Like any personal
relationship, the success of mentoring depends on good will and clear communi-
cation by both parties.
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‘ Postdoctoral Stipends |

Many postdocs, especially in the life sciences, are dissatisfied with the package
of compensation and benefits they receive. Stipends vary by a factor of two or
more among institutions, some of which have now begun to experiment with more
equitable formulas.

The NIH, because of its dominance in providing support for postdocs, sets a
widely used standard with its National Research Service Award (NRSA) scale,
whose stipends begin at $26,256 and peak at $41,268 after seven or more years
of experience. The scale is not intended to be a model for others, but it has become
a de facto benchmark for many institutions and funding organizations.

Amid complaints that the NIH scale is unfairly low for experienced researchers,
a number of institutions have designed their own standards. The University of
lowa, for example, decided to set the salaries of postdocs paid from research
grants at twice the graduate student stipend, partly on the basis that postdocs
spend all their time on research and a student spends half time. This computes to
a salary in the mid-to-upper 30s, and is accompanied by full benefits (except retire-
ment and vacation accrual, which the university plans to include in the future).

The National Institute of Standards and Technology has decided on the stan-
dard of the average salary of a land-grant-university assistant professor—now
about $50,000—plus $5,500 in travel allowance.

Other institutions have adopted different formulas to supplement stipends that
are deemed insufficient. At the Massachusetts Institute of Technology, for exam-
ple, the physics department brings any postdoc stipend up to a minimum of $32,000
to compensate for the cost of living in the Boston area.

The compensation issue has evoked the suggestion that stipends should be
increased even if it means reducing the number of postdocs. Officials at the Uni-
versity of Notre Dame adopted this strategy for graduate students at the beginning
of the 1990s on the premise that “getting better students was more important than
getting more students.” They increased the undergraduate GPA and total general
GRE scores of the graduate students accepted. It was not clear that the strategy
reduced the number of applicants accepted, between 1992 and 1999.

It is clear that postdoc compensation is low relative to the compensation of
others with comparable skills and education. Postdocs are also entitled to non-
monetary forms of compensation, specifically, to guidance in furthering research
and other career skills and in advancing a professional career. For many, these
forms of compensation are necessary to a successful postdoctoral experience.
Those who do not feel the need for guidance (e.g., people who have been post-
docs for five or more years and function essentially independently believe they are
already “junior colleagues” of their adviser) often express the greatest displeasure
over low stipend levels. (For further discussion of compensation issues, see Levels
of Funding in Chapter 6.)

Practice Description
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‘ Does Your Organization Establish Minimum and/or |

Maximum Stipend Levels for Postdocs? If “Yes,”
Please Specify Dollar Values. If “No,” Why Not?

Slightly more than half the organizations answered “yes.” Among universities,
minimum levels tended to follow the NIH scale (now $26,256 for the first year); a
few were lower. At national laboratories and facilities, most salaries began in the
$40,000-50,000 range, with lows between $30,000 and $40,000 and a high of
$80,000. Some national labs offered “add-on” amounts for “critical skills,” from
$2,000 to $10,000. In industry, stipends beginning between $30,000 and $40,000
were common.

For “no” responses, institutions listed a range of ambiguities that inhibited the
establishment of uniform stipend levels, including the wide variety of job titles and
policy differences among departments, schools, or laboratories. Several institu-
tions reported that policies were being prepared.

\ COSEPUP Survey Resuilts J

Multiple mentors. Some advisers who are excellent researchers may have
insufficient time or ability to be good mentors. For this reason, several institu-
tions encourage and even require postdocs to seek out multiple mentors or “men-
toring committees.” The purpose of such committees is not to alter the authority
of the PI, but to provide additional perspective and feedback from experienced
colleagues. In a broader sense, postdocs can benefit from a diverse community
of mentors (representing a range of skills and experience), ranging from peers in
the lab to senior investigators in other fields.

Health benefits. Postdocs who are categorized as employees usually have
access to insurance and other institutional benefits, such as dental insurance,
short-term leave, life insurance, and retirement funds. Problems arise, however,
among postdocs who bring their own fellowships, which may or may not include
health coverage. This problem is especially troublesome for postdocs with fami-
lies. Some institutions are setting an example by requiring and/or providing
universal access to health insurance for postdocs.

Support in planning a career and finding a jobA postdoc who focuses
solely on research may neglect essential steps of career planning. These include
acquiring technical and careers skills that will be needed for desired positions,
preparing for the next grant or position, publishing results, and building a profes-
sional network. Both the adviser and the institution should be sources of assis-
tance in all these areas.

A survey of former postdocs at the University of California at Berkeley
indicates that the “best source of job advice” for postdocs in biochemistry and
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‘ Is a ‘Hot Lab’ the Best Lab? |

Many graduate students and pre-graduate students assume that a “hot topic”
lab is the best lab for postdoctoral work, but hot researchers may or may not
provide good mentoring. An indication of effective mentoring may be found in the
published record. One mentor advises looking back 10 to 20 years in a major
literature database (e.g., Medline for postdocs on the life sciences) and selecting
first authors of excellent papers from the lab of the proposed mentor (in most
biomedical labs the mentor is the last author). Then fast-forward to the most recent
three years and check for citations from the first list of names, especially as first or
last author. If the collective first authors of earlier years are producing first-rate,
interesting papers today, their previous training may have played an important
part. This method is helpful only for evaluating senior mentors; however, for more
junior mentors, the best information may come from current and former lab
members.

Best Practices

mathematics varies by field (Figure 3-1). For example, postdocs in biochemistry
said their mentor was the best source of advice (41 percent), but this was the case
for only 15 percent of postdocs in mathematics (who tended to rely on their PhD
advisersyY.

OPPORTUNITIES OF POSTDOCTORAL EXPERIENCE

A postdoc is emerging from the world of students to the broader world of
professional research. A postdoctoral apprenticeship offers numerous opportuni-
ties to make this transition.

Independence.In graduate school, it is common (though not universally so)
for students to work within the structure of the adviser’s research program. Many,
but not all postdocs work toward greater autonomy and self-direction. Especially
in universities and smaller labs outside academia, the goal of the postdoctoral
experience may be to become an independent researcher capable of every step of
professional research: designing research programs, publishing as senior author,
finding grant support for research, and supervising others. These postdocs may
have the responsibility for a clearly defined program and work under the super-
vision of a single adviser. In other kinds of facilities, especially those of industry
and government, postdocs may work in teams of dozens or even several hundred

"Nerad, M. and Cerny, J. “Postdoctoral patterns, career advancement, and proBleisse,
1999, Vol. 285: pp. 1533-5.
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FIGURE 3-1:Best Source of Job Advice for Postdoctorates: Biochemistry & Mathematics.
Source:Science1999, Vol. 285, pp. 1518.

researchers. The goal here may not be to achieve independence in a literal sense,
but to mature into interactive and effective team members.

Professional meetings. Most postdocs are aware of the importance of
attending professional meetings to network, to present the results of research,
and to gain experience in the larger research community. Many postdocs, how-
ever, must depend for travel funds on their advisers, whose travel policies vary.
Some advisers encourage postdocs to attend meetings; others are reluctant to
provide travel funds or allow time for extramural activities. Most postdocs feel
the need to attend a minimum of one national meeting a year, preferably two.
NIH policy, for example, is to support the travel of its on-campus trainees to one
meeting a year, with the opportunity for additional competitive travel awards.

Networking. Professional meetings provide excellent opportunities to meet
colleagues and build a professional network of students, other postdocs, and
senior researchers. Research communities are relatively small, and meeting one’s
peers can have lasting importance in finding collaborators for joint projects and
contacts who may lead to rewarding employment. For example, the American
Chemical Society estimates that 75-85 percent of its members find their jobs
through networking. Networking is a process where “more is better,” because
meeting the right person is often a matter of serendipity.

8as discussed in the Disciplinary Society Workshop sponsored by COSEPUP and held at the
National Academy of Sciences, Washington, DC, January 10, 2000.
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RESPONSIBILITIES OF A POSTDOC

Postdocs have dual responsibilities: They must acquire the experiences they
need to advance their careers and contribute to the program of their adviser
through research accomplishments and interaction with others. Meeting both
objectives is most likely when the adviser and postdoc communicate well and
share similar expectations.

Career development.Postdocs (with the support of their advisers) must
take ownership of their professional development. They need to learn not only
the use of new research tools, but also ways to access special resources (such as
national and international labs, centers, and multi-user facilities) and to keep up
with the exploding streams of scientific communication.

The chances for a satisfying career can be increased through regular atten-
dance at seminars, “getting known” through publications and meeting attendance,
course work related to the area of research, integrating research into teaching
experiences, developing possible collaborations, and developing skills in grant
writing, reviewing, and oral and written communication. This “continuing edu-
cation” can increase versatility and the chance for a rewarding career.

Intrinsic to “taking ownership” of a career is the element of taking control,
of making and seizing opportunities. Timidity is not productive. Rather than
waiting for invitations or instructions, successful postdocs ask for what they
need, find their own new resources, meet new people, and solicit invitations to
speak about their work. Developing a proactive mindset hastens the journey
from student to professional. Not all advisers will welcome such initiatives. Their
negative reactions can often be ameliorated by improved communication. In
very difficult situations, the postdoc may need to consider an alternative situation.

Communicating. Good communication is an essential responsibility of both
postdoc and adviser. Postdocs must clearly articulate the skills or training they
need; advisers must clearly explain the needs of the laboratory or institution.
These needs are most likely to be met if the postdoc steps forward with questions
and if the adviser takes the time to listen. The postdoc must also communicate
with the institution when help is required.

Contributing to the institution. The more postdocs are able to support the
program of their adviser, the greater their value as team members. This can lead
to a richer research experience, the respect of other group members, and support
in developing a career in the future. In addition to getting the work done, good
practices include keeping up with the latest advances, communicating them to
others (including the adviser), and interacting regularly with others in both the
group and the institution. Expectations about the postdoc’s contributions to the
immediate community should be discussed carefully with the adviser and other
lab members.

Planning for departure. Departure should not be delayed without good
reason; the postdoc should neither be pressured to work indefinitely for the
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adviser, nor become overly comfortable in what should be a finite apprentice-
ship. If success in the research has proved elusive, the postdoc may be tempted
to extend the stay, even indefinitely. This is not always a wise course. These and
related issues should be discussed openly between postdoc and adviser from the
beginning of the appointment: When should the planning process begin? What
are the obligations of adviser and postdoc during and after leaving? Who inherits
intellectual property rights—and the project itself—at the point of separation? A
good rule of thumb is that the postdoc should begin a systematic job search at
least a year before the end of his or her term. In reality, of course, timing is often
determined by a job offer. But expectations about departure should be broached
and discussed both upon arrival and during periodic evaluations.

SHAPING A CAREER

Academia, government, or the private sectoihe postdoctoral tradition
began in universities. Many faculty still place the highest value on careers in
academia, and assume that their postdocs will follow them there.

Nonacademic careers, however, are both more common and more accept-
able than in the past. In some fields (such as biotechnology, computer science,
and electrical engineering), postdocs value nonacademic positions as highly as
academic jobs. Even so, many postdocs lack up-to-date information about research
careers. In a 1999 survey of junior scientists at the University of California at
Berkeley, 55 percent of respondents said their advisers encouraged them to pur-
sue academic jobs, but fewer than 1 percent were advised to obtain positions in
industry, government, or the non-profit sectoh second 1999 survey of post-
docs at Berkeley indicated that the number anticipating careers as “a professor
with an emphasis on research” had dropped from 69 to 59 percent since the
beginning of their postdoctoral experience. Instead, they cited the goals of
“research in industry or national lab,” “consultant,” or “start their own com-
pany.” The leading reasons given for this change were “difficulty obtaining an
academic job” and “moneyt?

The first Berkeley survey noted a wide difference in salaries for academic
and nonacademic positions. About half of the cohort of biochemists who earned
PhDs in 1982-1985 were working outside academia in 1995. This group earned
almost $22,000 more in median annual total salary (including all income sources)
than those employed in the academic sector, where the median salary was
$57,000.

9Nerad, M. and Cerny, PhDs-Ten Years Lates, national study funded by the Mellon Founda-
tion, 1999, with selected analysis funded by the NSF. A report on the study has been published in
Scienceg(cited above).

10McPheron, L. and Nerad, M. “Results of a Survey of Postdoctoral Appointees at UC Berkeley,”
University of California at Berkeley (mcpheron@nature.berkeley.edu), 1999.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

RIGHTS, OPPORTUNITIES, AND RESPONSIBILITIES OF THE POSTDOC 53

Developing career skills.Once a postdoc can see the outline of a career,
gaining the right skills can be the key to expanding choices and finding the right
position. These skills include such general abilities as clear writing, public speak-
ing, leadership, teamwork, teaching, and mentoring. Given the competition for
research positions, experience in teaching can be a strong advantage, especially
for academic employment. Teaching experience also prepares the postdoc to
communicate with people who work outside research or specialize in other fields.

Job hunting. The job search usually begins with help from the adviser,
whose professional contacts are invaluable. However, postdocs should also develop
their own network of contacts. One adviser suggests: “Let your presence be
known in the field; be as public as you can. Departmental meetings, professional
meetings—take advantage of those ten minutes in the sun.” The search must be
tailored to the desired sector. For example, teaching experience will be more
valuable in an academic setting; an industry employer is likely to require evi-
dence of good communication and team skills.

Career expectations and realityThe 1998 AAU study reported that two-
thirds of postdocs expected to find a tenure-track position at a research university,
but that only about one-fourth of “recent postdocs” had done so. (An additional
one-fourth went to another postdoc and 10 percent went to non-tenure-track (but
somewhat more regular than a postdoc) positions such as fellow, research assis-
tant, and adjunct instructor.) A 10-year follow-up study of 23 PhD graduates
from the 1987 class of the M.D. Anderson Cancer Center in Houston showed
similar results. Sixteen had permanent jobs, but only 10 were in research, with
only five of those in tenure-track positions. Seven were still in postdoc positions
a decade latéi

11Bunk, S.The Scientist1998, Vol.12, 1, p.1.
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SUMMARY POINTS

0 Postdocs should have the opportunity to enhance their research
experience, become independent researchers, become known thraugh
publishing and presenting their results at professional meetings, and
advance their careers by networking with colleagues.

O They have the right to clear terms of appointment, appropriate com-
pensation and benefits, serious mentoring, and support in career plan-
ning and finding a regular position.

O Postdocs have dual responsibilities: 1) to acquire the experiences
they need to advance their careers, and 2) to contribute to the program
through research accomplishments, personal growth, and interactijon
with others.

0 Postdocs share the responsibility with their adviser of communicat-
ing well regarding their progress and expectations.

O In planning careers, more postdocs are finding opportunities in non-
academic positions, but they must take the initiative to learn about
acquiring the skills needed to qualify for entrance to growing em-
ployment areas, often outside their specialty.

0 Some women postdocs face special problems because of their gender,
and have great difficulty in taking time to start a family.

0 Gaining the right skills can make a large difference in finding reward
ing positions and expanding career choices. These include general
abilities such as clear writing, public speaking, leadership, team-
work, computer skills, teaching, and mentoring.
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‘ A Successful Postdoctoral Experience |

The elements of a successful postdoctoral appointment are as variable as the
postdoctoral population. For one unabashedly upbeat postdoc on a laboratory
fellowship (we'll call her Sue), these elements included early preparation, support-
ive colleagues, a fascinating research topic, the opportunity to learn time manage-
ment and self-reliance, and an effective—though somewhat distant—mentor.

e Early preparation: Even as a graduate student in geochemistry, Sue began
building ties to the research group where she wanted to go as a postdoc. “To get
the most out of an experience, you have to offer something. | did my graduate work
in geochemistry; | wanted to work with a group in planetary physics, and | was able
to show them that | had something to contribute. | began doing some projects with
them while | was in graduate school, so the transition was relatively smooth. One
of the best reasons to do a postdoc is to learn a new field, but it's best to prepare
the ground early.”

« Supportive colleagues: “| didn't always know where | was going, but it was
fairly easy to seek out good advice and constructive criticism both in my own insti-
tution and elsewhere. A big challenge, and a difference from graduate school, is
that you've got to start putting together your own professional network of collabo-
rators and friends with whom you're going to be building your career. It's a good
habit to spend time every week meeting new people, networking, looking at people
who are successful to see how they do it.”

* Atopic of interest. “I loved my work, and this is one reason it was successful.
| published 12 or 13 papers during three years as a postdoc, including one in
Science. | got to work on a variety of problems without getting stuck in something
too narrow. | was fortunate enough to have a great deal of freedom. | could follow
my curiosity, and that allowed me to be very productive. | had the opportunity to
propose my own research and get it funded.”

* Learning self-reliance: “I spun my wheels for the first few months, trying to
figure out what to do first, but there were some advantages to that experience. If
you're going to be an independent researcher, sooner or later you've got to learn to
fly the plane. When | was a grad student, | used to do all my own instrument work,
because my time was cheap and there wasn’t anyone else to do it. When | became
a postdoc, | was paid more and | had technical staff. | had a big adjustment in
mindset about organizing better and making the wisest investments of my time.”

* Effective mentoring: “| saw my adviser several times a week. He wasn't very
involved with my research, but what he did was right for me. He was always sup-
portive, gave me a long leash, and made sure | got to give talks at important
conferences. He did this for all his postdocs—made sure that certain doors were
unlocked. What you do with that advantage, once you go in that door, is your
business. Again, you're the one who's going to fly the plane. In the end, | was
fortunate enough to be hired by the same institution where | did my postdoc.”

\ Profile J
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‘ A Difficult Postdoctoral Experience |

Joe, who has had two postdoctoral appointments in academic environments
and now works in the biotechnology industry, says it can sometimes be difficult to
anticipate—or prevent—a frustrating experience. For his first postdoc, he carefully
chose an adviser whose project in the life sciences seemed to fit nicely with his
own interests, but a series of difficulties blunted his productivity. He offers a sum-
mary of his experience, and some lessons he learned:

¢ Know when to cut your losses: In his first year, Joe tried several experimental
approaches that failed to give results. His adviser was seldom in the lab to offer
guidance, and Joe was slow to change direction. When he tried to consult other
senior scientists, his adviser refused to allow it. “She felt this was interfering with
her laboratory. In retrospect, | probably should have cut my losses and moved on.
But there’s great pressure to keep going, to tough it out.”

e Understand your adviser's policy on publication: In his third year, Joe had
finally found a promising new direction, obtained results, and written them up for
publication. His adviser, however, did not allow him to send out the paper because
she felt it should be a “bigger story.” “The timing was critical for me. | had to be
applying for jobs, and | had no publications. | was ready to have my work judged by
my peers, and | was unable to do so. She finally rewrote and published the paper—
after I'd left the lab.”

« Talk with former lab members before signing on: Joe talked only with current
lab members, who he now knows are not in a position to be critical. Later he
learned that he was the fifth postdoc to leave that particular lab without publica-
tions or jobs. “I should have talked with some former members, because they are
freer to be honest. In a good training environment, postdocs are getting jobs and
continuing their research. | might have saved myself a lot of difficulty.”

e Be clear about your agenda: He went on to do a second postdoc, with
better—defined goals. “I needed publications, and | was frank about this with my
second adviser. That lab was doing work in my field. | was offered a year’s support,
and after that | knew | would be on my own. It was a fair offer, and clear. After nine
months | was able to raise my own funding. | got my publications, the work came
out well, and | entered the job market in good shape.”

\ Profile J
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The Postdoc and the Adviser

PhD. Those who move from graduate school to postdoctoral appoint-ments

stand to benefit greatly from the contributions of their advisers. Many advis-
ers do an excellent, careful, and conscientious job of assisting with the profes-
sional development of their postdocs. However, some let other tasks of the re-
search enterprise outweigh their mentoring duties.

'|'he need for effective supervision of junior researchers does not end with the

THE ADVISER AS MENTOR

When advisers become effective mentors and assume responsibility for guid-
ing, challenging, and championing their postdocs, they can have a powerful and
enduring effect on the careers of these junior investigators. At the same time,
responsive postdocs can advance their own and their advisers’ careers and
become valued colleagues and collaborators after completion of the postdoctoral
appointment.

Creating a productive mentoring relationship takes considerable time and
effort on both sides, however, it is important for advisers and postdocs alike to
appreciate its unique tensions and potential benefits. The tensions are, to some
extent, built in: The investigator’s lack of time or inclination for mentoring leaves
ample room for misunderstandings or neglect. Luckily for the relationship, the
benefits are largely inherent as well. The postdoc is motivated to exchange skills
and hard work for guidance and entrée to a professional world.

Benefits for the adviser.The nature of the mentoring relationship becomes
clearer if one takes a closer look at its potential benefits. The adviser stands to

57
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‘ Communicating with the Postdoc |

Susan has spent nearly two years exploring the research problem she chose
before beginning her postdoc. She has one more year before expiration of the
grant that supports her work. She has gained a thorough understanding of her
problem, but the facts she has gathered do not support the working hypothesis of
the lab. With time growing short, she is reluctant to admit her uncertainty to her
adviser.

Comment:  An alert adviser would be aware of Susan’s findings and initiate dis-
cussions with her, inviting her to a strategy session. The aadviser has already
learned, probably through hard personal experience, that research seldom follows
a straight line. Good communication and mutual trust can allow the adviser to
undertake an honest appraisal of both Susan’s work and the other work in the lab
in order to decide whether or not the working hypothesis requires modification.

\ Best Practice Scenario )

AN /

— -

gain from the training, energy, and enthusiasm of the postdoc, who makes it
possible for the adviser’s research program to advance. Many postdocs arrive in
their new positions as accomplished researchers; attentive advisers have already
ensured (to the degree possible) that the interests of the postdoctoral candidate fit
well with their own and those of the research group. When the fit is good, it is
common for advisers to count on their postdocs to bring the latest skills and
knowledge to the lab. Advisers who are good mentors can benefit by attracting
the best postdocs on the basis of their reputation as mentors.

The adviser also benefits in less tangible ways. Simply put, it is personally
and professionally gratifying to teach others what one has learned and to help
them advance toward fulfilling careers.

Benefits for the postdoc.From the postdoc’s point of view, advisers can
contribute to a varied learning experience that comprises many kinds of skills in
addition to technical ones: developing a plan of research, managing time, super-
vising students and technicians, overall lab management, deciding when and
where to publish, creating a network of professional contacts, acquiring “career”
skills (such as communication and teamwork), understanding ethical and propri-
etary issues, and, eventually, finding a regular job.

In a broader sense, the adviser can contribute perspectives that can be gained
only from professional experience: how to avoid investigative dead ends; how to
build a research project that will contribute to the postdoc’s career, the adviser's
program, and the research enterprise as a whole; and how to know when a project is
near completion. All these contributions, like those of the postdoc, are most reward-
ing for both parties when the activities of postdoc and adviser are complementary.
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‘ Adding New Research Tools |

After completing his PhD in computational mathematics, Steven was admitted
to a prestigious new program in bioinformatics at a university. He had never for-
mally studied the life sciences, but he was assured that his contribution would be
welcome because of his strength in mathematics. After six months in his new
position, however, he was frustrated by his inability to follow the reasoning of his
biological colleagues. His adviser sensed Steven’s frustration and suggested a
one-semester immersion in selected biology courses. After some hesitation,
because of fear of harming his standing with the group, Steven accepted the
advice, and later rejoined the group with renewed confidence.

Comment:  Much exciting research takes place at the intersections of disciplines,
but interdisciplinary work places heavy demands on researchers on both “sides” of
an intersection. More than superficial knowledge of the complementary field may
be required for productive collaboration. A flexible adviser may find that encourag-
ing additional study for certain postdocs can advance both the postdoc’s work and
the adviser’s program.

\ Best Practice Scenario

RESPONSIBILITIES OF THE ADVISER

The adviser’s overall responsibility is to help advance the postdoc’s scientif-
ic abilities and professional career. The adviser who regards a postdoc as a
colleague-in-the-making will gain in productivity and rise in the estimation of
other researchers.

First steps. The first task is to deliberate carefully before inviting a postdoc
to join a program. What is this person’s potential for making important contribu-
tions to research, both as a scholar and as a member of the lab or research team?
How well might his or her particular skills fit strategically within the organiza-
tion? Although these questions can seldom be answered with certainty, the ad-
viser who seeks references and a face-to-face meeting has a better chance of
making a match that benefits both the program and the postdoc.

At the beginning of an appointment, most postdocs benefit from trying to
develop a “training plan” that is adapted to the activities of the adviser or labora-
tory. The attempt may or may not succeed at the outset, but it serves the purposes
of stimulating early communication, teaching the importance of thinking strate-
gically, and moving the postdoc forward. Laying out research objectives should
be a mutual responsibility until the postdoc is ready to conceive, plan, and
execute his or her own research project.

Selecting a research problemThe adviser can help frame a good problem
in several ways. Most important, the postdoc must care deeply about it—and this
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enthusiasm must be shared by the adviser. Second, the problem must be impor-
tant for the field as well as for the postdoc’s career. Third, approaching a good
problem can stimulate the postdoc to understand how to convert initial questions
into a working hypothesis and to understand the magnitude of resources (time,
equipment, expertise, and money) needed to accomplish the work. Early discus-
sions should include the extent to which the postdoc can expect to take owner-
ship of a project and plan on continuing the research after the postdoctoral
appointment.

Evaluating a research problem can also be illuminated by what Nobel Prize
winner Herbert Simon of Carnegie Mellon University calls a “secret weapon™—

a feature that will allow the postdoc to accomplish something that others have

not yet been able to accomplish. This special advantage may be a new method,
piece of equipment, or reagent; a special insight (i.e., an insight made possible
by an unusual background); a talented team; or even a willingness to devote an
extraordinary amount of time to the wdrk.

Research guidance.n return for the postdoc’s contributions, the attentive
adviser will guide the postdoc toward becoming a better researcher. Most post-
docs need such guidance especially in the early months to avoid wasting time.
They don’t, however, need micromanaging; the adviser’'s goal is to allow the
postdoc to grow toward independence and a relationship that becomes a collabo-
rative one.

As postdocs gain independence, they need to learn, under the mentor’s guid-
ance, to manage their time and often the time of technicians. They benefit from
reading deeply and broadening their intellectual portfolio. They must learn to
answer important questions: What distinguishes an important research problem
from a routine one? What strategies are most likely to succeed? How much time
will be needed to answer a question? People who lack the time or inclination to
provide an educational experience should not accept the responsibility of mentor-
ing postdocs.

Some of the adviser’'s most important contributions may be to set the
research framework: to introduce the postdoc to potential collaborators and
influential colleagues, ensure that the postdoc has adequate resources for the
research program, and advise against being trapped in a narrow or unpromising
line of work. As work progresses, some postdocs may put off publishing their
work inappropriately because of their desire to produce a prize-winning paper or
“perfect” experiment. Advisers can help by reviewing and discussing the work
and urging the postdoc toward publication. They should also take meticulous
care to give the postdoc proper credit for authorship, seminars, disciplinary soci-
ety presentations, and other achievements.

IFor Professor Simon's lecture, see the University of Pittsburgh survival skills site, www.edc.gsph.pitt.edu/
survival/.
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‘ Learning to Collaborate |

Lee is a brilliant but shy student who earned a postdoctoral appointment in
chemistry at a research university. Her strengths at the bench were undeniable,
and she quickly won the confidence of her adviser. After two years of work, how-
ever, Lee had made few friends outside the lab, and her work was progressing
more slowly than expected. Her adviser surprised Lee by asking her to mentor two
graduate students who had just joined the lab. Lee balked at this request, but the
adviser insisted. The adviser also paid for Lee’s travel to a professional meeting
and arranged for her to present a poster. Several months later, Lee formed a small
journal club around the two students; a month after that, she began a research
collaboration with a postdoc she met at the meeting.

Comment:  Research is increasingly collaborative, and the performance of suc-
cessful research depends heavily on interacting with others. The adviser had the
wisdom to see that Lee was blocked by her reticence and to insist (at the risk of
Jeopardizing her good relationship with Lee) that she begin to develop contacts
and activities outside the lab.

\ Best Practice Scenario )

AN /
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Advancing the career.In addition to guiding the postdoc in research skills,
the adviser can help the postdoc identify and acquire necessary career skills,
such as those of communication, publication, grant writing, and management.
Those who aim for professorships, independent research, or research manage-
ment must be assisted and challenged in appropriate, educational ways. Some
postdocs may prefer to continue their research careers in valuable supporting
roles, such as that of a research scientist working as a member of a team on their
own or the research grants of Pls.

Attending professional meetings is one of the most important ways a post-
doc can enhance professional visibility, gain confidence, and build a network of
contacts. An adviser can save time and share power with postdocs by asking
them to present research results at meetings. Even when there is no paper to
present, a postdoc should attend one or two professional-society meetings or
workshops a year, with financial help from the adviser when necessary. Many
postdocs hesitate to ask about attending meetings if they lack designated travel
funds or find that activities outside the lab are discouraged.

Postdocs need practice and coaching in writing grant proposals, supervising
others, teaching, making spending decisions, creating a budget, and reviewing
papers. Encouraging single or lead-author publications by postdocs is an impor-
tant aspect of mentoring. When postdocs acquire such skills, they are better
equipped to contribute to the program and to compete for future positions.
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‘ Knowing When to Suggest a Change |

Dr. Brown accepted Carl for a postdoctoral appointment in his theoretical physics
group after a telephoned recommendation from a colleague and a brief meeting
with Carl. He was impressed by Carl's enthusiasm for physics and his eloquence
in describing several goals in cosmology. After a few months of work, it was appar-
ent that Carl enjoyed his work and was progressing. He requested time to teach an
undergraduate course as well. Dr. Brown agreed with some reluctance, needing all
the help he could get with the research lab. At his year-end review, Carl told
Dr. Brown that he enjoyed his teaching as much as his research, and hoped to
make teaching a major emphasis in his career. Dr. Brown suggested a minor
course change toward a career at a four-year teaching college.

Comment:  This turned out to be a good move. Carl could continue his research
and teach in an environment where both activities were valued. Through good
communication, Carl was able to express his preference to an adviser for whom
teaching was not the first priority, and the adviser had the sensitivity to see that
Carl’s talents could be more fully applied in a different kind of career. Advisers
must often base their acceptance of a postdoc on a brief impression or the opinion
of others. Mismatches do occur, and although they may be painful to acknowl-
edge, the best course of action may involve a change. More painful is the potential
waste of productive years, which for some PhDs are better spent in non-research
activities.

\ Best Practice Scenario
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Balancing the needs of the program and the needs of the posttdatora-
tories and research groups need continuity and a “critical mass” of expertise
(including postdocs) to complete major projects, and postdocs need the freedom
to find their own challenges. A postdoc is in the lab not only to make valuable
scientific contributions but also to expand his or her accomplishments. A mentor
has the responsibility to help the postdoc see a project (or aspect of the project)
to completion in a reasonable time (usually not more than five years). Future
employers will want to see evidence of perseverance and an ability to attain
successful closure on research problems.

Mentoring. Advisers can enhance the training of postdocs in both explicit
and implicit ways, such as modeling good practices of research, leadership, and
ethical conduct. Advisers who are too busy to fulfill mentoring duties can bring
in help (such as a mentoring committee) or orient the postdoc toward institutional
or other resources.

Flexibility. It is common for research goals to change as postdocs mature. It
isn’t always easy for a program to adapt, but flexibility on the part of the adviser
may lead to great rewards in the form of the postdoc’s growth and contributions.
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‘ Mentoring |

When the J. David Gladstone Institutes in San Francisco wanted to ensure
that its 60 postdoctoral scholars were receiving adequate mentoring, the admin-
istration undertook a year-long study, with the following results:

« Discussions of mentorship have become part of the annual performance
reviews for fellows and Pls.

* Postdocs are surveyed annually on the mentoring they receive, and confi-
dential results are sent to the PI, the director, and the human resources
office.

¢ PIs receive additional training in mentoring.

< A Women in Science Program was established to assist women postdocs.

« Trainees were made aware of existing procedures for addressing problems
between the postdoc and the mentor.

¢ PIs are required to discuss career plans and prospects with postdocs at
least yearly.

¢ Human resources will provide all postdocs with both a letter of appoint-
ment and a letter of completion.

At the University of Pittsburgh, one department requires each postdoc to
select a small faculty “mentoring committee” for informal meetings and guidance.
Postdocs are encouraged to choose “potential role models” as committee mem-
bers. One postdoc reported after her first meeting, “It was the best meeting | ever
had. | didn’t feel like the trainee; | was just talking to three other researchers. They
were at opposite ends of my project and brought different perspectives.”

At Albert Einstein College of Medicine, one department finds that effective
mentoring can be accomplished through weekly work-in-progress groups. “Each
postdoc has to present their research once a year,” says a dean. “Everyone
knows where they stand. If a person is foundering, the group will get together at
other times to advise.”

At Eli Lilly and Co., mentoring of its 75 postdocs is done both by the Science
Advisory Council and by individual “research advisers.” The Advisory Council,
which oversees the scientific integrity of the program, meets with a postdoc at
least once during their tenure—usually at the midpoint. These meetings give post-
docs the opportunity to showcase their work for senior management, build their
network of contacts, and work on getting sponsorship. Postdocs also meet regu-
larly with their research adviser. The position of research adviser is prestigious;
before advising a postdoc, a researcher must demonstrate success at mentoring
technicians.

At Johns Hopkins School of Medicine, mentors are asked to perform a formal
review of each postdoc’s progress at least twice a year. A written record of the
review should indicate progress and next steps to be taken.

Best Practices
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Many postdocs (and students) will work most effectively when they are encour-
aged to pursue some of their own ideas. As one faculty adviser has said, “When
you are a good mentor, people are happy; the work gets done.” On a larger scale,
the mentor should also be flexible when the career goals of the postdoc change.

Communication. Frequent communication helps prevent problems from
growing into grievances. Patience is required, as well as discernment: One post-
doc might need regular, detailed instructions; another might need only to hear,
“Do what excites you.”

Good communication is a mutual responsibility. Postdocs and advisers alike
must have the courage to raise uncomfortable issues. Regular weekly or biweekly
meetings can help maintain communication. Meetings and other forms of com-
munication are indispensable in establishing and maintaining the foundation for
a mentoring relationship. It is likely that breakdowns in communication are at
some level the causes of most personal problems that occur in the research
environment.

In one lab, for example, the adviser holds an annual meeting with all lab
members. For the meetings, member are asked to write out both their long-term
career goals and their goals for the coming year. Discussion of these goals facil-
itates ongoing communication among members.

Honest evaluations.Many postdocs, especially in universities, express con-
cern that they seldom or never receive formal evaluations. Half the institutions
responding to the COSEPUP survey required “no official performance reviews
of any type” (see Box).

Evaluations need not be time-consuming. Brief, regular meetings can form a
basis for useful feedback, suggestions for improvement, and performance assess-

~ N

[ o . \
‘ Does the Organization Require Performance |

Evaluations Throughout a Postdoc’s Appointment?

Of academic institutions, the largest number (47 percent) reported that “no
official performance reviews of any type are required.” Only 17 percent required
them, and 13 percent reported that “Documented progress reviews are per-
formed by the respective adviser at his/her discretion.”

By contrast, the majority (70 percent) of nonacademic institutions required
regular performance evaluations.

In the “other” responses, some respondents indicated that they are examin-
ing and/or revising their policies on evaluations. Others described optional or
discretionary approaches (“Depends on program”; “Depends on funding source”;
“Varies by unit”). Several institutions expected the adviser to take responsibility
for any evaluation, without formal reporting to the institution.

\ COSEPUP Survey Resuilts J
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ments. But written progress reports (for example after the first 6 months and then
annually) are needed to clarify performance for the postdoc, the institution, the
funding organization, and potential employers. A record of evaluations is espe-
cially important if they are needed for reappointment or to find another job.

Evaluations are useful only if they are honest. Good work should be
acknowledged and rewarded; less-than-good work should receive equally frank
appraisal. When a postdoc lacks the necessary aptitude for a career of research,
the adviser must say so. No one’s interests are served by allowing a subpar
performance to continue indefinitely only to avoid an unwelcome evaluation. On
the other hand, evaluations should be constructive, not punitive. The objective of
regular evaluation is to identify weaknesses or problems, to create plans to
address them, and ultimately to raise the level of performance and eventually the
success of the individual.

Ethical and proprietary issuesThe adviser should take the lead in discuss-
ing ethical standards early and often, especially with new postdocs and with
postdocs from countries where standards may differ. Authorship especially car-
ries a great potential for misunderstandings. A good policy is for the adviser and
postdoc to discuss authorship policy early. Of course, no policy can cover all
contingencies. A designated lead postdoc, for example, might lose interest or
shift to another project.

Other issues that should be discussed include plagiarism, public presenta-
tion of results, and the integrity of data. For example, several postdocs in focus
groups reported being asked not to publish results that did not agree with the
adviser’s work; this request is not acceptable. Such issues underline the need for
good communication and mutual trust.

Every person supported on a federal training grant is required to receive
instruction in research ethics. Given the importance of responsible conduct to
both the research enterprise and the careers of individual researchers, a mentor
should ensure that postdocs are instructed about any ethical issues of relevance
to a particular program. Such issues may include data management, the use of
human subjects, experiments on animals, conflicts of interest, resolving ethical
dilemmas, whistle blowing, and handling research sponsored by a for-profit
entity 2

Resolving disputesBecause of their position of power, advisers have the
larger responsibility in resolving disputes, especially if the postdoc is directly
supported on a research grant. Frequent, open communication can prevent mis-
understandings. When an impasse develops, the adviser (or postdoc) should not
hesitate to ask an ombudsperson or other neutral party to discuss the issue. (See
alsoThe role of the ombudspersonChapter 5.)

2For further discussion of ethical issues, see the National Academies’ publi€@tioBeing a
Scientist: Responsible Conduct in Research, 189&ilable via the Academies’ web site and also
through the National Academy Press at www.nap.edu.
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‘ Poor Advising Practices |

The following true examples, described by postdocs and advisers during the
committee’s focus groups, illustrate situations or behaviors that can damage not
only a postdoc’s experience but also the morale and accomplishments of a program.

* At a professional society meeting, a postdoc met several colleagues from
other institutions who were engaged in the same field of research. They invited her
to participate in a collaborative project involving an aspect of her lab’s research.
When the postdoc asked permission, her adviser refused on the grounds that
revealing the details of the lab’s work might give others an advantage.

Comment: Scientific research is increasingly collaborative. A postdoc should
be encouraged to develop her professional network and to seek out cooperative
projects.

e An adviser who was a renowned lab director declined a postdoc’s offer to
help assemble the lab’s grant proposal. “That’s my responsibility,” he said.

Comment: Grant writing is a skill most postdocs need to acquire. While a major
grant is indeed the PlIs responsibility, the postdoc also needs to learn that skill. The
postdoc should be asked to write the portion of the grant that describes his or her
own work.

* An adviser with a wide reputation for hard work informed his group of post-
docs that they could take a total of 12 days off each year, and that otherwise they
were expected to be in the lab every day, including weekends.

Comment: Advisers, following institutional policies, should establish reason-
able policies for time off.

* A postdoc whose aaviser was rarely in the lab felt the need for more super-
vision while learning a new field. When he asked the adviser’'s permission to find
an additional mentor, she refused on the grounds that another person would be
intrusive and would jeopardize the advising relationship.

Comment: The adviser does not “own” the postdoc, who can often benefit
from multiple mentors—especially if the primary adviser is often unavailable.

* A foreign postdoc, after working in a program for several months, wanted to
return home for Christmas vacation with his family. When he inquired about leave
policy, he was told that his institution did not provide vacations for postdocs and
that his adviser expected him to be in the lab year-round.

Comment: Minimum vacation benefits for postdocs should be set by institu-
tions and these policies should reflect the benefits accorded to other members of
the lab or program.

Practice Description
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‘ Turning Research into Manuscripts |

After two productive years as a postdoc at a national laboratory, Paul had
gathered an impressive body of data on climate change resulting from the eruption
of an ancient volcano. His well-planned fieldwork had led to numerous poster
sessions and several hundred pages of unpublished notes, but no publications.
When his adviser urged him to publish, Paul responded that he needed a few more
data points. After a more extended talk, the adviser learned that Paul, despite his
excellent work, was inhibited by the recent work of a competitor, whom he was
determined to “blow out of the water.”

Comment:  The aadviser persuaded Paul to begin publishing after explaining that
1) research accomplishments usually occur in small steps, 2) the feedback from
his colleagues after publication is essential to further steps, and 3) his career would
stall unless he communicated his work in public. Few junior investigators have a
basis for understanding when and how much to publish; they need the advice of
experienced mentors.

Best Practice Scenario

L S

The productivity of a lab depends not only on the research skills of the
adviser, but also on his or her ability to urge the postdocs, grad students, techni-
cians, and other researchers toward an ethic of collaboration. Discord or feuding
among lab members can be as destructive to a postdoc’s experience as a poor-
mentoring relationship. Foreign postdocs may suffer disproportionately from lab
disputes, especially if they depend on their adviser to maintain their visa status.

Finding a regular job. The adviser is usually the person best situated to
help the postdoc move to the next position. The quality of that position reflects
not only on the postdoc’s personal abilities, but also the quality of the program
and the mentoring ability of the adviser. Traditionally, advisers in universities
have expected their postdocs to move to the kinds of academic research positions
that they themselves held. Today, informed advisers know that many more post-
docs than formerly will move to the private sector or government, where employers
may require a slightly different set of skills—in particular, a variety of personal
skills, such as abilities in teamwaork, communication, and leadership.

Moving on. Departure is a difficult time for many advisers and postdocs.
No adviser wants to lose a productive, well-qualified lab member. Nonetheless,
advisers must remember that their goal as mentors is to help their postdocs to
advance. Transitions may be eased if terms are specified by contract. Within
these terms, the adviser can help to judge when the apprentice is ready to move
to the next step.
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( The ‘Special Something’ that Brings Success |

When Adam came to a federal laboratory as a postdoc in anthropology, he was
intimidated by the competition in his field of Central American studies. His adviser,
however, suggested he stop and think for a moment. He asked, What do you want
to get out of this postdoctoral experience? What are your career goals? What
special skills do you have that most other researchers in the field do not? What are
some of the unique aspects of this research environment? Which of my connec-
tions or talents can help you?

In Adam'’s case, he spent part of his boyhood in Mexico. This provided him with
unique language skills, contacts, and general understanding that most of his com-
petition did not have. In addition, his university hosted a center of Latin American
studies where he could increase his contacts with scholars interested in the same
area.

Comment: By working together, Adam and his adviser were able to develop a
strategy that used the best of his assets—and provided him with an edge that
could lift him a step above his competition.

\ Best Practices )
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-

Even after a postdoc leaves, the adviser’s role is not finished. Scientists and
engineers change positions often, and advisers can be invaluable allies in helping
with the next step along the career path, whenever it comes.
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SUMMARY POINTS

O At the outset, advisers need to make clear their expectations of the
postdoc and learn about the postdoc’s own expectations.

O In return for the postdoc’s contributions, the adviser should both
provide scientific and technical training and help the postdoc acquire
other necessary “career” skills, such as those that contribute to effec-
tive communication, publication, grant writing, and management.

O Frequent communication between postdoc and adviser helps prevent
problems from growing into grievances.

O Attending professional meetings is one of the most important ways a
postdoc can enhance professional visibility, gain confidence, and
build a network of contacts.

0 Postdocs need regular feedback on the quality and direction of their

work, including written evaluations at least annually.

O The adviser should take the lead early and often in discussing ethical
standards, including issues of authorship, credit, conflicts of interest,
and other ethical dilemmas.

\ /

L S
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The Postdoc and the Institution

nstitutions benefit in many ways from the presence and activities of post-docs.

Most importantly, their work supports the overall intellectual strength of the

institution. Successful postdocs help plan and carry out the institution’s
research programs, build alliances and intellectual bridges to other institutions,
raise the reputation of laboratories and departments, mentor graduate students,
and increase the inflow of grant support.

In return, institutions have the responsibility to support their postdocs with
adequate compensation and benefits, a supportive infrastructure and working
conditions, appropriate institutional recognition and standing, and mechanisms
for advancing their careers and finding subsequent positions.

THE INSTITUTIONAL STATUS OF THE POSTDOC

In many government and industrial settings, postdocs are treated much like
other researchers with regard to institutional status, compensation, and other
benefits. In universities, however, most postdocs are identified and recruited by
individual faculty members to work on specific research grants. The university’s
administration may have only an approximate picture of the postdoctoral popula-
tion and provide few mechanisms to standardize benefits or institutional status.
Postdocs may be regarded as benefiting a particular investigator rather than the
institution as a whole. In such cases it is the postdoc who suffers, receiving
uncertain or no institutional standing and inadequate levels of compensation and
benefits.

70
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[ Sample Surveys of Postdoctoral Populations \

Some postdocs seeking to enhance their experience have started with basic
questions: How many of us are there and how can we reach each other? This was
the motivation at Baylor College of Medicine in 1997: “No faculty or administrator
knew how many postdocs were working at Baylor,” recalls an official, “let alone
how to contact them.” It took six months to design a survey that asked the right
questions and to establish a web site. The survey asked for issues of importance
to postdocs, how postdocs rated their tenure so far, and what goals and priorities
should be set for the newly formed postdoc association.

Postdocs at the University of California at San Francisco conducted an exten-
sive survey in 1996 that received 419 responses from 1,076 postdoctoral scholars
(one-third with MDs, two-thirds with PhDs). Respondents, whose mean age was
32 years and half of whom were foreign, reported poor perceptions of the job
market and of prospects for their own careers. These perceptions were most pes-
simistic when interactions with their mentors were infrequent. Of the PhD post-
docs, 21 percent said they had prolonged their postdoctoral position because of
difficulty in finding other employment. This finding led to a recommendation for
improved career guidance, mentoring, and performance evaluations, and to ongo-
ing efforts with the administration to enhance those functions.

The postdoctoral association at Johns Hopkins, founded by postdocs, gathers
survey information annually from both program directors and postdocs. Of the pro-
gram directors, it asks if their division: 1) has a committee to help with postdoctoral
issues; 2) has a mentoring committee to provide guidance and evaluation of post-
docs; 3) does annual performance reviews of postdocs; 4) has a formal orientation
for new postdocs; and 5) pays for fellows’ health benefits.

The exit survey of postdocs at Johns Hopkins has grown more sophisticated
and extensive over the years, and now poses 81 questions on issues related to
compensation, source of support, benefits, goals, responsibilities, career planning,
mentoring, accomplishments, future employment, issues of concern, and family
issues. The primary concerns of postdocs have changed somewhat over the years
moving from personal to professional issues. In 1992, the greatest concerns were
personal safety and health insurance; in 1997, the greatest concerns were salary
levels and future job placement (Figure 5-1).

Best Practices
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In its 1998 study of the postdoctoral experience, the AAU committee wrote
that “...the lack of institutional oversight of postdoctoral appointments, coupled
with the evolution of postdoctoral education in a number of disciplines into a
virtual requirement for a tenure-track faculty appointment, creates an unaccept-
able degree of variability and instability in this aspect of the academic enter-
prise.t Through its meetings with postdocs and advisers, COSEPUP has found
that uncertain status, low pay and benefits, and lack of professional recognition

1AAU, 1998. Cited above.
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FIGURE 5-1:Primary Concerns of Postdoctorates at Johns Hopkins University. Source:
Data collected by Johns Hopkins University Postdoctoral Association as presented in
Science1999, Vol. 285, p. 1514.

are indeed issues of concern at many universities. This section describes those
issues and lists initiatives that some institutions have found helpful.

Variations in tittes COSEPUP found that postdocs at universities expressed
more frustration about their institutional status than those at national or industrial
labs. Many of today’s postdocs find themselves with a clear function but vari-
able titles. Postdocs may be categorized as research associates, research assistant
professors, contract employees, adjunct professors, laboratory instructors,
research fellows, and so on, according to local custom (see Box). Such variations

/ How Are Postdocs Classified at Your Organizations? \

Most of the organizations surveyed (50 percent) used the term “fellow” with
smaller numbers classifying their postdocs as “employee” (40 percent), “trainee”
(35 percent), “associate” (23 percent), “faculty” (13 percent), “student” (13 per-
cent), and “staff” (10 percent).

The “other” ways to classify postdocs included “employees-in-training,”
“scholars,” “visiting postdoctoral scholars,” and “students in training.”

\\ COSEPUP Survey Restilts /

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

THE POSTDOC AND THE INSTITUTION 73

have permitted significant differences in salary, taxation, health benefits, enroll-
ment in a pension plan, periods of appointment, rehiring options, employment
security, personal leave, and other aspects of professional life among people
with the same work.

Recently, for example, one medical school counted 17 appointment catego-
ries for postdocs. After establishing a postdoctoral office, this number was
reduced to three, and a uniform policy was applied to all. Other institutions
report various systemic inequities. For example, postdoctoral researchers paid
from the grants of advisers are usually considered temporary employees and
qualify for employee health plans, parking facilities, vacations, and other benefits.
Postdoctoral fellows, however, who have received their own funding directly,
may be considered neither students nor employees and thus may or may not
receive health benefits from (or through) their institution or lab. A standardized
system of nomenclature can help avoid these inequities. (In addition, funding
agencies, especially federal agencies, should require and fund health care bene-
fits; see Chapter 6.) See Table 5-1 for a summary of some of the differences
between classifying postdocs as a student or employee.

Another advantage of consistent status is that it can allow universities to
track their postdoc populations after they finish their terms. This is extremely
difficult when postdocs are paid and classified in widely different ways.

TABLE 5-1: Examples of Differences in Entitlements based on
Classification of Postdocs as Students or Employees

If a postdoc were aemployee If a postdoc were clearly student,
they might receive . . . .. they might be entitled to . . . . .
* Fringe benefits, such as * Use the student health center and
« Health insurance mental health center
« Maternity leave * Use student recreational facilities and
« Retirement plan entertainment discounts (e.g., to
* Employee grievance procedure athletic events, plays, etc.)
* Hours/wages protection « Access student housing
e Due process before termination * Receive exemption from some taxes,
* Follow equal pay for equal work such as FICA
guidelines so that men and women * Use student placement facilities
are paid equivalently * Access student grievance procedure
« Access employee assistance and other * Register for courses
services provided to employees « Foreign post-docs would need J visas.

e Serve as a principal investigator
* Foreign post-docs would need H1 visas

Note: These are two extremes. There are categories of employees who fall in between these two
categories.
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INCORPORATING THE POSTDOC INTO THE INSTITUTION

Institutions have taken a variety of steps to incorporate postdocs into their
programs and classifications structure. This section examines postdoctoral poli-
cies, offices, and other mechanisms that respond to the needs of postdocs.

Establishing institutional policies The first step in improving the status of
postdocs is to establish institutional policies for them. This often begins with a
simplified classification scheme. At the University of Notre Dame, the Graduate
Council's Postdoc Committee recommended a new category of employee for
“postdoctoral scholars,” distinct from students, faculty, or staff and placed under
the supervision of the graduate school. Each institution needs to adopt policy
guidelines that both suit its particular mission and gain the support of postdocs
and faculty.

Because of their hybrid training-and-working status, postdocs do not easily
fit into simple categories at most institutions. Many institutions have struggled
with this challenge, with different results: At Vanderbilt University the postdoc
is a research fellow; at the University of lowa, a postdoctoral scholar; at
Stanford University, a student; at Eli Lilly, a postdoctoral scientist/fixed-duration
employee.

The vast University of California system tackled this issue in 1998. The
Council of Graduate Deans’ Report on Postdoctoral Education recommended
that “Postdoctoral scholars should be constituted as a distinct group of individuals

. clearly separate from students, other academic employees, staff employees,
and resident and house staff...” Although they did not indicate their reason for
this decision, it was presumably because the nature of research funding deter-
mined the classification of postdocs. The council recommended at least two sets
of appointment titles: One set, for postdocs who are paid by an adviser’s research
grants, must be employees and “therefore require academic titles,” another set,
for postdocs funded through fellowships and traineeships, are not considered
employees. The San Diego campus decided on three titles: postdoctoral fellow
(individual awarded a fellowship), postdoctoral trainee (supported by a UCSD
training grant), and postdoctoral scholar (neither a fellow nor a trédnee).

The Mayo Graduate School of the Mayo Clinic, which considers itself a
“hybrid academic/industrial environment,” devised a different solution. Postdocs
are considered “valued professionals in their final stages of development” and
are offered a clear progression of positions from training toward full employment.
The progression includes research fellow (up to three years), senior research
fellow (3-7 years), research associate (a springboard to independence), senior
research technologist (employment in technology), and professional associate in
research (employment in research). Mayo believes that “some mix of temporary
and permanent research workers is necessary to achieve the end results.”

23ee web site saawww.ucsf.edu/psa/
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An adviser at the University of Pittsburgh concludes: “Nobody’s categories
are perfect. Each institution has to devise something that works. The postdocs
should get the best of both worlds, not the worst of both worlds.”

Establishing a postdoctoral office A second helpful step in improving the
status of postdocs is to assign an officer the job of monitoring postdoctoral
policies and providing advice and resources. At present, it is common for post-
docs in universities to lack a “point person” who can answer their questions and
provide information. At the University of Colorado, all postdocs are now appointed
through a central office, which allows that institution to apply appropriate policies
and track its postdoc population.

One goal of postdoc offices is to ensure consistent application of policies.
The University of California at San Francisco, for example, now requires a formal
hiring letter, jointly signed by the faculty mentor and department chair or other
university official, along with a statement of goals, policies, and responsibilities
applicable to postdoctoral education. These details include expected duration of
support, compensation, and benefits. Initial postdoctoral appointments may last
no longer than two to three years, and can be extended only when adviser and
postdoc jointly agree that renewal would advance the postdoc’s career. As a
general rule, total time spent is limited to six years.

A postdoctoral office can accomplish other useful functions: organize ori-
entation and professional development programs; maintain a career center; pub-
lish an orientation manual; encourage best practices by mentors; act as a liaison
between postdocs, advisers, and administrators; provide a certificate of comple-
tion; and keep a directory of the postdoctoral population, including more experi-
enced postdocs who are willing to mentor new arrivals. Some offices help post-
docs learn about research program development, job seeking, grant writing,
teaching, the mechanics of running a lab, and other professional skills, such as
management, negotiation, meeting organization, and conflict resolution.

A well-conceived postdoctoral office is sensitive to the needs of the adviser
as well as to those of the postdoc. “It would seem that a postdoctoral office is
logical if it helps define the postdoc’s status,” said one adviser. “But if it restrains
the way the PI can do science, it won't work.”

The structure of a postdoctoral office will vary with the institution and size
of the postdoctoral population. An existing office for graduate students can
handle many functions for postdocs as well. Some of the needs of foreign post-
docs may be met by an existing office of international students.

In terms of staffing, two kinds of expertise are useful. The first is a person
with postdoctoral and research experience who can offer informed advice to both
faculty and postdocs. The second is a human resources person with expertise in
student, staff, and faculty issues.

The expense of a postdoctoral office is borne by the institution; however,
costs are usually low because many functions are already staffed for other popu-
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‘ Creating a Postdoctoral Office |

At the University of Pennsylvania, some 680 of the 1,000 postdocs work at the
medical school. The Office of Postdoctoral Programs drew on a year-long series of
interviews between medical school officials and postdocs to create a coherent plan
which was able to:

« Offer dual leadership for the office: a faculty researcher who can discuss
laboratory and mentoring issues, and two persons trained in human resource
issues;

« Design a template for an appointment letter and compile an orientation
package containing information on health insurance, housing, visas, taxes, off-
campus living, the registration process, and other postdoc issues; faculty use both
the letter and package to inform appointees;

+ Standardize postdoc appointment procedure and employment policies,
including stipends based on the NIH National Research Service Award (NRSA)
scale, a six-week parental leave policy, and uniform health benefits;

« Initiate a database of information on postdocs, including date and institution
of terminal degree, discipline, research specialty, publications, and visa status (45
percent of the postdocs at Penn are foreign postdocs).

From the outset, planners realized that the office needed to serve not only the
postdocs but also their faculty advisers. They created a web page that Pls can use
to list their postdoc openings. The web page is advertised in Science and Nature,
at no cost to the PI, and has links to postdoctoral associations and other resources.
A postdoctoral association was formed to represent the postdocs.

Another pioneering postdoctoral office was started at Albert Einstein College of
Medicine four years ago. In addition to many of the functions at Penn, Einstein also
sends a letter to all advisers after a postdoc has been in their lab for 18-24 months,
advising them that it may be time for a salary increase. In the fourth year a more
extensive letter asks for each postdoc’s CV and publication record. The adviser
and department chair are then asked to decide whether the postdoc will be renewed
for a fifth year, and what might be expected after that; additional years require
faculty-level benefits. This policy effectively places a cap on postdoctoral terms.

The University of Alabama at Birmingham established an Office of Postdoctoral
Education for its 325 postdocs in 1999. It serves as “a natural extension of the
existing services already being offered to graduate students, and emphasizes the
training aspects and formal communication link” between postdocs and the admin-
istration. The explicit goal of the office is to provide opportunities for postdocs to
identify and acquire skills needed for successful career development. A second
goal is to “enhance the postdoctoral experience by promoting intellectual growth
and facilitating the goals of mentors and scholars.” The office provides a model
acceptance letter, specifies an appointment procedure (and provides a checklist),
conducts a mandatory orientation for new appointees, sets a term of four years
(with the possibility of extension to five), and maintains a “postdoctoral scholar
applicant tracking system.”

Best Practices
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lations at the institution. A few institutions levy a small per capita fee on depart-
ments that hire postdocs.

An institution cannot always solve practical problems of housing, parking,
and day care, especially in large and/or expensive cities. But even basic informa-
tional resources can improve morale and speed the search for a dwelling or other
resource. As one dean put it, “Every minute a postdoc spends looking for a
parking space is a minute lost from more productive activities.”

Career guidance. A primary function of the postdoctoral office is to pro-
vide support for postdocs who are searching for jobs. While advisers are often
best positioned to contact and suggest potential employers in their own field, a
postdoctoral office can offer job counseling for other fields or sectors, coordi-
nate and publicize recruiter visits, maintain contacts with former postdocs, post
job openings, and hold workshops on employment trends. A career office can
also assist with the basic mechanics of job seeking: how to write a CV, prepare a
cover letter, organize slides for a talk, and so on. Especially helpful are statistics
on recent jobs taken by postdocs, especially permanent positions. According to
COSEPUP’s survey, only a few institutions have career service offices that are
focused on postdocs (see Box).

A central postdoctoral office constitutes not only a practical resource but
also a focal point to unite a dispersed population that may number a thousand or
more. At the same time, each large division or school (e.g., the school of engi-
neering, arts and sciences, etc.) needs to address its own particular postdoc pop-
ulation. For example, the Department of Medicine at Johns Hopkins designates a
faculty member to discuss professional or personal issues related to the post-
doctoral experience with any postdoc or faculty member.

Postdocs need the most assistance when they first arrive. Argonne National
Laboratory provides a Newcomers’ Office, whose offerings range from lists of
recent appointments (to introduce newcomers) to recycled furniture for arriving
families. A volunteer spouse’s program is also available.

— —

/ N\

[ Does Your Organization Provide Job \
Placement Services for Your Postdocs?

About half do . . . either as part of general student/employee services, through
the adviser, or from an assigned individual whose sole responsibility is to work with
postdocs (and/or graduate students). For the other half, job placement is the dual
responsibility of the adviser and the postdoc. A few organizations mentioned such
resources as career centers, job fairs, job placement web sites, and general stu-
dent services. Several reported that job placement activities are localized and vary
by institutional unit.

\\ COSEPUP Survey Restilts /
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‘ Developing ‘Survival Skills’ |

In addition to their disciplinary training, postdocs need additional career or
“survival” skills to maximize their chances for a rewarding career. A Postdoctoral
Taskforce at the University of Pittsburgh has developed a detailed program to
educate postdocs on such topics as:

¢ How to choose a postdoctoral adviser

¢ What should and should not be expected from an adviser
* How to establish goals for a postdoctoral experience

¢ Intellectual property rights

* The resources available at their institution

¢ How to build a community of mentors

* How to develop a professional network

¢ How and when to become independent

¢ How to leave the institution on good terms

As a key mechanism, the task force has developed a Survival Skills and Ethics
Workshop for postdocs, graduate students, and faculty. The workshop, held sev-
eral times a year, offers programs and advice on such topics as writing research
articles, making oral presentations, job hunting, teaching, writing grant proposals,
personnel and project management, and responsible conduct.

Similarly, the NIH fellows organization sponsors three skills development sem-
inars a year for its on-campus fellows. Topics include writing, speaking, and teach-
ing; it has also arranged for a fall job fair, extra travel awards, and adjunct jobs
teaching in the evenings.

Postdocs often need help with practical questions: How do the requirements of
research institutions differ from those of undergraduate teaching colleges? What
kinds of internships provide the best preparation for professional careers? How is
an industry job search different from a university job search? What different skills
are required?

Best Practices
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Benefits. Some of the most gifted postdocs come with fellowships, both
from US and foreign sources, and yet they are often disadvantaged in terms of
employment benefits. The institution has the responsibility either to provide
equitable health insurance and other benefits or to require individual laboratories
or departments to provide them. In addition, the institution should notify post-
docs about the availability of benefits. According to COSEPUP's survey of insti-
tutions, many postdocs are either not notified about their benefits status or are
ineligible for standard institutional benefits. The majority of institutions in the
survey did not offer dental insurance, retirement plans, parental leave, personal
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( Postdoc Handbooks |

One of the early priorities of most postdoctoral associations (or postdoctoral
offices) is to produce a handbook to orient postdocs to institutional and area ser-
vices. The NIH Fellows’ Handbook, produced by the Fellows’ Committee, could be
considered the granddaddy of postdoc handbooks, offering nearly 60 categories of
information from Acronyms Used at the NIH to Washington Metropolitan Area Ac-
tivities. There are informative sections on appointments, conflict resolution, ethical
conduct, housing, leave policy, mentoring, ombudsperson services, parking, post-
fellowship employment, research conduct, and many other topics.

The fundamental goals of the Fellows’ Committee, as explained in the Hand-
book, include promoting education and career development, fostering communica-
tion among fellows and within the larger NIH community, helping inform fellows
about policies, and serving as a liaison to the administration.

Similarly, the NRC'’s Research Associateship program produces the Policies,
Practices, and Procedures: A Handbook for Research Associateship Awardees to
serve its approximately 700 associates, most of whom work in national laborato-
ries. The handbook has chapters on definitions, accepting an award and beginning
tenure, stipends, visas, insurance, taxes, travel, relocating, patents and publica-
tions, renewing an award, and terminating an award. Like most handbooks, this
one is found on the web.3

3For NIH, see ftp://helix.nih.gov/felcom/index.html; for NRC, http://www.nas.edu/rap

\ Best Practices )

AN e

leave, cost-of-living salary adjustments, day care, life insurance, sick leave, or
disability insurance. (See Box.)

Most nonacademic organizations offered both orientation sessions to dis-
cuss benefits and information about benefits with the letter of acceptance.

OTHER RESPONSIBILITIES OF THE INSTITUTION

There are many useful steps the institution can take, not only by offering
services but also by publicizing best practices that help integrate postdocs into
the institution and make their work more productive.

Mentoring. Mentoring is the specific responsibility of the adviser. Institu-
tions can help promote better mentoring practices that enhance the postdoctoral
experience and reduce the chance of neglect or abuse. Simple mechanisms like
mentoring awards can raise public awareness of the need for guidance. Even the
signature of a division head or chair on the postdoc’s admission document sym-
bolically raises the institution’s responsibility for the postdoc. The institution
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( Which of the Following Benefits Is Provided |

at Full Compensation to All Postdocs,
Regardless of Adviser or Funding Source?

At academic organizations, the only benefits offered by more than half the
respondents were e-mail accounts, library access, and vacation time. Smaller
numbers offered on-campus parking or the equivalent (45 percent), sick leave (45
percent), parental leave (31 percent), dental insurance (28 percent), and disability
insurance (28 percent). Only 7 percent offered child care, and 10 percent paid
travel expenses to conferences where the postdoc would be presenting.

Benefits at nonacademic institutions were relatively generous. Nearly 90 per-
cent offered dental insurance, disability insurance, e-mail accounts, vacation time,
sick leave, and life insurance. More than half offered parental leave, parking, retire-
ment funds, and library access. One-third offered child care and cost-of-living
salary adjustments.

How Is the Postdoc Made Aware of
Benefits that Are and Are Not Available?

From academic organizations, the three largest categories with similar numbers
of responses were as follows: 1) the adviser bore the responsibility of discussing
benefits with the postdoc, 2) an orientation meeting where benefits were discussed
was offered to all entering postdocs, and 3) each postdoc received a letter before
arrival that outlined the organization’s policies. Three organizations explicitly stated
that no information on benefits was formally provided, and additional comments
indicated that some institutions report this information informally or have initiated a
process of including benefits information in an acceptance letter.

\ COSEPUP Survey Resuilts J
AN /
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can also include mentoring in its guidelines for faculty review and offer to pro-
vide training for advisers in effective communication and evaluation techrfiques.
Finally, institutions can encourage postdocs to acquire teaching and other pro-
fessional skills by recognizing the development of those skills as a worthwhile
use of research funds. (See also box on mentoring in previous chapter.)
Mentoring committees.Some institutions are experimenting with the use of
formal and informal mentoring committees, selected by the postdoc, that meet
every six or twelve months. The purpose of such a committee is not to alter the
primary role of the adviser, but to provide additional perspective and guidance,
as well as help in building a professional network. A committee can also help to

4For further details and examples, see the National Acaderibsser, Teacher, Role Model,
Friend: On Being a Mentor to Students in Science and Engineet®®j7, available via the web
(www.nap.edu/readingroom/books/mentor).
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‘ What Neutral Parties Are Responsible for |

Handling Grievances of the Postdoc?

Responses to this question indicated a wide diversity of mechanisms. The
largest number of organizations (76 percent) said that a dean or department chair
handled grievances; smaller numbers pointed to a human-resources staff person
(51 percent), the adviser (46 percent), or an ombudsperson (43 percent).

Institutions reported a wide variety of “other” methods for handling postdocs’
grievances, from “same as junior faculty” to “office of grad studies and research”
and “ombudsfolks—faculty peer adviser selected by postdocs”). A few reported
that most of the responsibility lay with a single person; a smaller number described
a more flexible process (“Dispute resolution guideline for College of Medicine post-
doctoral fellows; Ad hoc committee makes recommendation to associate dean for
research and graduate education”).

COSEPUP Survey Resuilts J
AN /

— -
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counter the isolation experienced by many postdocs, especially those from over-
seas, and protect against the occasional instances of abuse.

It is true that experienced investigators have little time to spare for additional
duties. However, postdocs have found that even brief discussions (one to two
hours per meeting) can bring valuable rewards in new perspectives and sugges-
tions.

Ethical development.Institutions should emphasize the importance of pro-
fessional development and ethics as a central feature of mentoring. By establish-
ing seminars or workshops on research conduct and ethics, the institution can
supplement what is learned from the adviser and provide a baseline code of
behavior for all postdods.

Grievances. The imbalance of power in the adviser-postdoc relationship
increases the possibility of misunderstandings and abuses. A desire for a griev-
ance procedure is commonly reported by postdoc surveys, and the AAU recom-
mends that each institution’s core policies should provide mechanisms to resolve
grievances. The University of California system, for example, recommends that
campuses establish a standard grievance procedure for postdocs that is written,
protects due process, contains clear time lines, and requires a clear statement of
alleged grievance and requested renfedihe COSEPUP survey shows that
institutions handle grievances through a variety of mechanisms (see Box).

SAs referenced earlier, the National Academies’ publicatiom,B@ing a Scientist: Responsible
Conduct in Researci995, may be useful in such discussions.

6Council on Graduate Deans, University of Caliform@port on Postdoctoral Education at UC,
Fall 1998. See web site www.ogsr.ucsd.edu/PostdocEdu/Report.html.
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The role of the ombudspersoniVhat can a postdoc do when he believes his
department chair or other senior scientist should just be thanked in a paper's
acknowledgements, but the adviser insists on including such individuals as co-
authors? What can a postdoc do when she is told to work on a project in which
she has no interest?

One reason grievances are difficult for postdocs to resolve is that they often
arise from the decisions or actions of their advisers. Similarly, deans or depart-
ment chairs may be seen as siding with the institution. In an attempt to provide
an independent and impartial person to assist in resolving disputes or misunder-
standings, some institutions have found that an ombudsperson can be helpful. An
ombudsperson serves as an informal information resource, receives complaints,
and assists in resolving disputes on a confidential basis. The ombudsperson is a
facilitator, not a decision maker.

One university dean praised his institution’s ombudsperson as a sympathetic
and confidential person to whom postdocs can turn. The NIH, which has some
2,800 postdocs on its main campus, has hired an ombudsperson to head a Coop-
erative Resolution Center, defined as “a neutral site for resolving work-related
conflicts.”

Special needs of foreign nationalsPostdocs on temporary visas comprise
approximately half of all postdocs in the US. Many need help, both before and
after they arrive, in resolving visa questions, finding housing, meeting other
postdocs, and arranging bank accounts, credit cards, driver’s licenses, and Social
Security numbers. Because of cultural and language barriers, foreign postdocs
also experience far more social isolation than US postdocs, which potentially
reduces their contributions as teachers, research collaborators, and members of
the community. (For a thorough discussion of visas, see the US Department of
State’s web site at travel.state.gov/visa;exchange.html.)

Many institutions can respond to such needs simply by publicizing an al-
ready existing office of international affairs. Access to information about visa
issues and grant requirements, in particular, can make an institution far more
attractive to foreign scientists and engineers, and increase the possibility that the
best of them will choose that institution. Stanford University has enhanced its
visa processing by contracting with an outside specfalist.

Foreign postdocs often need encouragement in strengthening their command
of English. Postdoc advisers at Vanderbilt University have found that verbal
skills are the best indicators of overall career success, and that those with poor
English require an average of two more years to find US jobs than those with
language proficiency.

Tvisa requests at Stanford’s School of Medicine originate in the sponsoring department and are
then routed through the Office of Postdoctoral Affairs for approval and forwarded to the Bechtel
International Center for processing. Bechtel, which is able to process J-1 requests in one week, also
offers seminars for administrators on visa completion.
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// N\
Does the Organization Have Staff Who Deal Specifically with
the Special Needs of Non-US or Foreign National Postdocs?

Most respondents (70 percent) answered yes; only 8 percent answered no,
and 8 percent reported that the needs of non-US postdocs were handled by the
adviser.

Most of the “other” responses indicated a pattern of offering postdocs the same
access to international services as students and other scholars.

If Offered, in What Areas Do Foreign National
Postdocs Receive Assistance?

Virtually all respondents (97 percent) assisted foreign nationals with visa issues,
and more than half offered assistance with tax issues, housing, and English lan-
guage studies. Smaller numbers reported assisting with Social Security questions
(43 percent), driver’s licenses (11 percent), and credit references (11 percent).

Several institutions offered help with household furnishings and support groups
for spouses and dependents.

\ COSEPUP Survey Resuilts J
AN /

— -

Postdoctoral associationsOne of the postdoc’s most common complaints
is a feeling of isolation and the lack of a peer group through which to communi-
cate with the institution. Postdoctoral associations can fill both needs, helping to
build community and improve communication. Because postdocs are a transient
population, these associations need institutional support to survive. An institu-
tion that encourages a postdoctoral association signals to postdoctoral candidates
that their concerns are taken seriously.

These new associations (one of the first was founded at Johns Hopkins in
1992) sometimes begin with the indispensable step of counting the number of
postdocs at an institution, as was the case at the University of California at San
Francisco (see BoRostdoctoral AssociatiofpsThe UCSF Postdoctoral Scholars
Association, formed in 1995, has worked with the university to formalize a
grievance process, bring postdoc representatives to committees that set post-
doctoral policy, establish an annual orientation for postdocs, and offer access to
group health insurance.

Postdocs working in industry settings have also formed productive associa-
tions. At Eli Lilly & Co., for example, three postdoctoral fellows form the Post-
doctoral Scientist Council, which “...serves to enhance the scientific and social
experience of postdocs at Lilly.” The council has organized a research forum for
postdocs, arranged on-and off-site social gatherings, suggested seminar speakers
to address issues of interest to postdocs (e.g., how industry recruits for senior
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‘ Is There a Postdoctoral Association or |

the Equivalent at Your Institution?

Most organizations (58 percent) reported that no postdoctoral associations are
available. Just over one-fourth reported the presence of postdoctoral associations
run by the postdocs themselves. In some cases, postdoc associations or councils
are run by the institution.

The “other” responses included one other postdoctoral association run by post-
docs and called a “postdoctoral council.” One institution reported an association
run jointly by postdocs and the institution. Most indicated that postdoctoral activi-
ties were either informal, located within a laboratory or department, or focused on
a particular group (such as a group of Chinese students and scholars).

If Your Organization Has a Postdoctoral Association
or Equivalent, What Are Its Main Functions?

Almost all these organizations (93 percent) reported that postdoctoral associa-
tions provided professional and social activities for postdocs. Most (79 percent)
said that the associations acted as liaison between postdocs and administration.
Half noted that associations provided information for postdocs on issues of general
interest, and some (36 percent) said that the associations appointed representa-
tives to the organizations’ administrative councils.

\ COSEPUP Survey Resuilts J

AN S

positions, how to make the transition from postdoc to senior scientist), and pro-
posed improvements to the postdoc program (e.g., a seminar/round table series,
an orientation package for incoming postdocs, additional training in communica-
tion, leadership, and mentoring).

COSEPUP’s survey indicated that only a small minority of institutions have
formed postdoctoral associations. The primary goals of existing associations are
to provide a liaison with the administration and to provide professional and
social activities for postdocs (see Box).

Stabilizing the postdoctoral populationlnstitutions, notably universities,
have a role to play in monitoring the number of postdocs (and graduate students)
admitted to their programs, especially in the high-growth areas of the life
sciences. As the NRCrendsreport stated, investigators and training-program
directors accept large numbers of students in part to meet their faculties’ need for
instructors and laboratory workersThat committee urged life-science faculties

80ffice of Scientific and Engineering Personnel, National Research CoTirailds in the Early
Careers of Life Scientist¥yashington, DC: National Academy Press, 1998.
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‘ Postdoctoral Associations |

The first postdoctoral association, organized at Johns Hopkins School of
Medicine in 1992, grew out of a concern for safety when several postdocs were
assaulted outside the laboratory at night.

“Before we started,” recalls current co-president Lisa Koslowski, “we had no
benefits, no salary guidelines, and morale was very low. Now we have minimum
salary guidelines on the NIH model, health benefits, and a good relationship with
the institution. When we bring issues to them, such as safe parking facilities, they
are more than willing to help us. In the last few months we’ve worked out a plan for
dental insurance.” To stay abreast of current concerns, the group conducts annual
surveys of all postdocs, including entrance and exit interviews.

Postdocs at the University of California at San Francisco formed their Post-
doctoral Scholars Association (PSA) from a variety of motivations: to create a
resource and sense of identity for a largely undefined group, out of the “frustration
that PhD scientists feel when they compare their career and mentoring with those
of medical professionals,” and out of concern about career prospects for biomed-
ical scientists. The PSA later combined with the Graduate Students Association to
spur the creation of a Career Office for Scientists, which offers career counseling,
helps with the mechanics of résumé preparation and effective interviewing, and
compiles databases of alumni who have connections in academia and industry.

Postdocs at the National Institute of Environmental Health Sciences in North
Carolina’s Research Triangle Park developed a Trainees’ Assembly “to foster the
professional advancement of postdocs, visiting, and predoctoral fellows and other
non-tenured, non-permanent scientists.” The group disseminates information at a
web site, publishes an Orientation Handbook, and sponsors a seminar series
where trainees can present research projects or lectures and receive critiques.
They also have forums on professional topics (e.g., grant writing, industrial and
non-academic positions), a science fair with local scientific colleagues, a dis-
tinguished lecturer lunch, outreach activities in the community, and monthly pizza
socials.

A group at Albert Einstein College of Medicine was formed in 1996, according
to cofounder Paula Cohen, to revitalize its postdoctoral programs and image.
“Einstein was faced with the problem of being the poor cousin of New York institu-
tions.” Dominant themes in the response to a survey of postdocs were insufficient
mentoring, a lack of interaction with other labs, and limited teaching opportunities.
Most of the group’s suggestions for improvements had to do with increased infor-
mation and interpersonal contact. The administration was supportive in designing
a series of reforms to improve career guidance, mentoring, and the overall quality
of postdoc life.

\ Best Practices J
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to seek alternatives to these workforce needs by increasing the number of perma-
nent laboratory workers, and to consider restricting the numbers of graduate
students supported on research grants.

Although this COSEPUP report does not specify mechanisms for stabilizing
the postdoctoral population, it does reiterate the concerns dfrémelsreport
with respect both to hiring more permanent laboratory workers and restraining
the size of the postdoctoral population. Mechanisms should be adopted by indi-
vidual institutions. For example, an institution might restrict the employment of
postdocs whose stipends/salaries fall below a certain level. If adequate compen-
sation is not provided by the funding organization, the institution would then
appoint the postdoc only if supplementary funding is made available.

Some early predictions that postdoctoral associations would become adver-
sarial or union-like organizations have not materialized. Leaders of the Johns
Hopkins association, for example, describe their group as a vehicle for sharing
information with one another and communicating their concerns to the adminis-
tration. “There is no need for a union,” said one member, “when communication
is open.”

Informing graduate students about the postdoctoral experienddany,
and perhaps most, postdocs begin their appointment without a clear idea of what
to expect from the experience. The success of an appointment may depend
heavily on early communication with the adviser about expectations and respon-
sibilities. Therefore, institutions and mentors of graduate students have an im-
portant role to play in educating them about the postdoctoral experience before
they decide to undertake this advanced training. Important questions to consider
are the level of their own research skills, training needs, and career goals. For
further discussion of career decision making, see COSEPUP’s “Careers” guide,
cited in the bibliography.
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SUMMARY POINTS

O In many institutions, the administration may have only an approx
mate picture of the postdoctoral population and no policy to stal
dardize institutional status or benefits.

-
1

O An important step is to establish postdoctoral policies on such matters
as titles, expected terms, and institutional status. This status may
strongly affect benefits and other financial issues.

0 Some institutions have established a postdoctoral office or officer to
serve as an information resource for postdocs and to organize pro-
grams for postdoc orientation, professional development, and career
services. Such an office can also encourage good mentoring, act as
liaison betweerpostdocs, advisers, and administrators, and track the
postdoctoral population.

O Many institutions offer financial and logistical support for post-
doctoral associations, which constitute a vehicle for discussing issues
of concern to postdocs, building a social network, and communicat-
ing with the administration.

0 Some institutions are experimenting with the use of “mentoring
committees” to provide additional perspective and guidance to the
postdoc.

O Institutions can help resolve grievances by establishing mechanisms,
including an ombudsperson, to work toward conflict resolution.

0 Each institution should ensure that foreign postdocs have a resource
person or office to advise them on such issues as acculturation, visa
compliance, income taxes, and language skills.

\ /

L S
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The Postdoc and the Funding Organization

granting agencies and mechanisms of financial support for scientific and

engineering research. By tradition, research in the US has dual objectives:
1) the discovery and application of new knowledge, and 2) the education of the
scientists and engineers who perform research. Funding organizations can help
ensure that the second goal is not neglected with regard to postdocs.

The educational aspect of research is highly visible in the university, and it
should also characterize federal and industrial laboratories where scientists-in-
training learn in the company of experienced researchers. Funding organizations
can play an important role in promoting the educational component of research
by encouraging career development and guidance, as well as more focused sci-
entific and technical training.

'|'he quality of the postdoctoral experience is influenced in important ways by

LEVELS OF FUNDING

A source of dissatisfaction among many postdocs, especially those in the
life sciences who work at universities, is the relatively low pay. The federal
agencies that support research, especially the NIH and NSF, have a dominant
position in establishing compensation levels. In the life sciences, the NIH sup-
ports about 7,000 postdocs via NRSA traineeships, about 6,500 through research
grants, and 2,800 through fellowships for trainees at its main campus in Bethesda,
Maryland. Even after a recent increase of 25 percent in the NRSA stipend level,
the starting level is only $26,256 per year. Although the NIH did not intend that
this level serve as a national benchmark for setting postdoc salaries, it is widely

88
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interpreted as such by Pls who pay postdocs from their research grants. They or
the institution may or may not supplement the “NIH scale” to raise the pay levels
of postdocs.

The NIH defines awards to NRSA recipients not as salaries but as stipends
for those who are receiving training. In this sense, a stipend is intended as a
mechanism for sharing costs among the funder, the host institution, and the
trainee (in the form of research performed and income foregone). The mecha-
nism’s underlying assumption is that the trainee receive, in addition to the sti-
pend, both scientific instruction and career guidance that can lead to improved
abilities and career satisfaction.

The postdoctoral experience succeeds when this assumption is shared by all
parties and when oversight and guidance are adequate. The experience does not
succeed when the educational component is weak and when the stipend becomes,
by default, the only compensation for a postdoc’s contributions to the program.

The NIH, NSF, and other funding organizations do not use a particular
benchmark to establish stipend levels. According to NIH officials, the recent
increase in stipends resulted from a substantial rise in agency funding and a
general feeling that stipends were too low (before October 1998, postdoc sti-
pends began at $19,000 annually).

COSEPUP concluded during its investigation that present compensation
levels are probably still too low for the optimal functioning of the research
enterprise. Although stipends should not be the primary incentive for accepting a
postdoc appointment, neither should they be a large disincentive; without ade-
guate pay, it is reasonable to conclude that fewer of America’s best students will
elect to pursue careers in research.

One way to quantify reasonable stipend levels is through a “functional”
strategy. That is, the total cost to the institution or professor of hiring a postdoc
should not be less than that of hiring a research assistant or technician with the
same number of years of experience subsequent to their last degree. At present, it
is commonly the case that postdocs are paid appreciably less than technicians
with a recent bachelor’s or master’s degree. Even though a postdoc’s compensa-
tion should include career development, the primary grievance of many postdocs
is that they are treated as “cheap labor,” even after five or more years of post-
bachelor's experience.

SOURCES OF FUNDING

The funding source defines not only the stipend level and other financial
features of the grant, but also the degree of accountability of the grantee. When
postdocs are supported on the research grants of Pls, they are essentially hired to
work on particular projects in specific locations. The organizations that provide
this grant money (such as federal agencies) award grant money to the institution
where the investigator works. Some of this money provides salaries for people
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designated by the investigator, who may be postdocs, graduate students, techni-
cians, or others.

Such grants to Pls provide the resources for much of the nation’s academic
research. From the PI's point of view, the grants afford a necessary degree of
continuity for research projects and the availability of postdocs provides them
with the ability to hire talented researchers at relatively low salaries. From the
point of view of the funding organization, the grants enable the performance of
research to meet national objectives. At the same time, it is difficult for funding
organizations to influence the experience of postdocs (or graduate students) so as
to ensure educational activities and opportunities for career advancement. Unless
postdocs are identifiable in grant reports as postdocs (often they are not), it is
also difficult to monitor their activities or subsequent careers.

The second common category of funding awards includes competitive,
“portable” fellowships that postdocs may take to any institution or laboratory
where they are accepted. Such fellowships, which support a small minority (per-
haps 15 percent) of the postdoctoral population, are offered by a wide variety of
organizations, including the NSF, NIH, private foundations, and foreign govern-
ments. Organizations that award fellowships can and should track their recipients
more closely and influence the quality of the experience more directly. One way
they can influence the experience is to inform recipients about best practices and
hold advisers accountable for a certain level of mentoring and evaluation.

The most common fellowships are the NIH NRSAs. About 5,500 NRSAs
(the F-32) are awarded directly to postdocs in the biomedical, behavioral, and
clinical areas with the stipulation that they must identify in their application a
sponsoring institution and adviser. One advantage of F-32s is that recipients can
use them at any institution willing to serve as sponsor (including NIH or other
government facilities). About 1,500 NRSAs in a different category (T-35) are
awarded directly to institutions to support the training of postdocs in basic or
clinical aspects of health science.

From the postdocs’ point of view, transportable funding may provide greater
flexibility to gain teaching experience, pursue coursework, shift specialties, or
rotate to other labs or sectors. In some national laboratories, such as the National
Institute of Standards and Technology (NIST), transportable funding makes it
possible, for example, for postdocs to change advisers if the relationship is not
mutually productive.

OPPORTUNITIES OF FUNDING ORGANIZATIONS

One way funding organizations can enhance the postdoctoral experience is
to tie the grant approval process more closely to good mentoring practices.

Broader impacts.As models, some federal grants request that applicants
for research grants provide evidence of mentoring ability. The NSF requires
researchers who have received prior investigator grants to describe, when request-
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ing additional funding, “any contribution to the development of human resources
in science and engineering.” The NSF has also begun to ask (in 1997) for infor-
mation about the “broader impacts” of a proposed research program, including
anticipated effects on social, educational, and racial conditions.

In addition to asking the adviser about plans for training the postdoc, the
NIH’s NRSA application form asks for information about the sponsor’s previous
trainees, including the total number of trainees, and requests more detailed infor-
mation about a “representative five,” including present employer and position.
Funding agencies should extend this practice to request written evidence of the
history of an adviser’s research and mentoring experience (e.g., publications
where their former postdocs were lead authors, subsequent employment, etc.) so
they can evaluate the potential advisers suitability for supervising a postdoc.

Promoting best practicesFunding organizations can take other steps to
improve the postdoctoral experience. All postdocs can benefit from attending
professional meetings, yet many lack sufficient funds to do so. Funding organi-
zations can provide competitive travel grants for this purpose. They can also
provide grants (such as the Burroughs Wellcome transitional awards) to senior
postdocs (sometimes promoted by universities to non-tenure track faculty posi-
tions such as research assistant professor) to help in the transition to full-time
positions. The period after a postdoc can bring great uncertainty and additional
time may be needed to write grant proposals and/or seek the next research
position.

Funding organizations can specifically encourage certain activities by post-
docs, such as authoring papers, mentoring technicians and graduate students, and
especially teaching. By including such best practices in the language of research
grants, funders can open the way for adoption by institutions and advisers.

Funding can be designed to promote collaborations and reduce the isolation
of postdocs. One new model is the NSF's grants for Vertical Integration of
Research and Education in the Mathematical Sciences (VIGRE). The VIGRE
program was designed to support innovative educational and career-enhancing
programs involving the collective participation of undergraduates, graduate stu-
dents, postdoctoral fellows, and faculty.

Funding temporary employmentFunding organizations can also begin to
adjust to new realities of the research environment, where temporary employ-
ment is now common. When postdocs who have completed their terms find
themselves in such positions, they should be considered professional researchers
and compensated as such—even if they have not achieved a tenured or other
long-term position. Funding organizations can allocate a portion of their funding
to interim positions for nontenured or temporary research scientists, in recogni-
tion of the altered progression of science careers.

The ‘perennial postdoc.’Funding mechanisms can help to address the
phenomenon of the “perennial postdoc.” For example, organizations can design
their grants in ways that differentiate between 1) PhDs who are in years 1-5 of
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their postdoctoral research (primarily a training phase) and 2) PhDs who are in
semi-permanent or permanent status as research scientists. Postdocs in the second
category would not be considered to be “in training”; instead, they would be
considered employees, with commensurate standing, pay, and benefits.

Addressing some inequities of fundindzunding organizations can also
help eliminate inequities from the postdoctoral experience. For example, a post-
doc who begins work on the adviser’s grant might win a more prestigious fellow-
ship. At some institutions, however, the postdoc could then lose health and other
benefits which may not be ensured under the new fellowship. Funding organiza-
tions can work toward equitable provision of benefits across all granting mecha-
nisms. The Howard Hughes Medical Institute, for example, stipulates that $5,000
of its institutional allowance for each postdoc must go into benefits.

Other inequities may arise when postdocs receive small grants from non-
governmental organizations, foreign governments, or other entities. Such entities
should recognize that host institutions might not supplement low stipends/salaries,
even though they are inadequate to live on. These funding organizations should
consider requiring supplemental funding as a condition of awarding such a
fellowship and/or reducing the number of postdocs funded in order to raise the
stipend/salary to an appropriate level.

Communicating with funding organizationsFor the largest funding orga-
nizations, notably the NIH and NSF, postdocs have no mechanism for communi-
cating directly or regularly with the organization about the funding process or
other issues of concern. Lack of communication may be especially important for
postdocs supported on research grants, which are channeled through an institu-
tion. A communication mechanism would create a much-needed means for post-
docs to obtain information directly from the funding organization and to commu-
nicate it to their postdoctoral association or institution. A national network of
these associations, already connected via e-mail, is currently being formed, which
would further expedite communication.

Promoting good mentoring.There are many ways in which funders can
design their proposal forms so as to promote good mentoring. By publicizing the
goal of human resource development as vigorously as the goal of research, they
would raise the value of mentoring and career guidance. Funding organizations
can request evaluations that describe activities such as the use of mentoring
committees for postdocs, efforts to limit the length of appointments, encourage-
ment of teaching and mentoring by postdocs, and other steps that can advance
the careers of postdocs.

The NIH’s Mentored Research Scientist Development Award (K01) directly
promotes good mentoring. Specifically, it “provides an intensive, supervised
career development experience” for a junior research scientist supervised by a
more experienced investigator. This award asks the institution to “demonstrate a
commitment to the development of the candidate as a productive, independent
investigator.” Additionally, grant guidelines note that the NIH “...may begin
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requesting information essential to an assessment of the effectiveness of this
program,” including the recipient’s “...employment history, publications, sup-
port from research grants or contracts, honors and awards, professional activi-
ties, and other information helpful in evaluating the impact of the program.” In
other words, the productivity of a grantee is judged to be an indicator of the
quality of the mentoring received under the grant.
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SUMMARY POINTS

0 Funding organizations can play an important role in promoting the
educational component of the research they fund. This role includes
the support of career development and guidance to supplement sci-
entific and technical training.

O One of the most frequent complaints from postdocs is the low level
of compensation provided by funding organizations relative to the
skills and experience of the postdoc.

O Many funding levels, especially in the life sciences, reflect the model
pay scale used by the NIH for its NRSAs, which provide a stipend
for first-year trainees of $26,256. The NIH and NSF should recog-
nize that they have a de facto role in setting stipend levels that
followed by others and develop criteria by which to adjust these
levels.

0 The underlying assumption of most traineeships or fellowships is
that the postdoctoral scholar receives, in addition to the stipend, both
technical instruction and career guidance that can lead to improved
abilities and career satisfaction in the future. Funding organizations
can work toward ensuring that the acquisition of career skills and
career development is indeed part of the postdoctoral experience.

0 Most postdocs are paid directly as employees on a Pls research grant.
The NIH and other funding organizations have few mechanisms to
monitor the experience of these postdocs, and they tend to regard|the
administration of research grants as the institution’s responsibility.

0 Funding organizations can promote good oversight and guidance| of
postdocs through requests for mentoring information on proposal
forms, promotion of mentoring committees, limits on the length o
appointments, support for health care benefits, and support of teach-
ing activities by postdocs.
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The Postdoc and the Disciplinary Societies

enhancing the postdoctoral experience. Their membership affords a unique

overview of broad fields, such as physics, mathematics, and chemistry, from
which to collect and provide information.

In particular, advisers and postdocs need information about career opportu-
nities beyond the laboratory. Web sites are effective mechanisms for describing
society programs and providing information on an ongoing basis. A more focused
forum is each society’s annual meeting, where scientists and engineers at all
levels gather to gain perspective, make contacts, and share information.

Meeting organizers can devise strategies to promote the professional careers
of postdocs by, for example, placing them on the research program sessions so
they receive the public exposure they deserve. Society meetings are also effec-
tive venues for bringing postdocs together with potential employers. The job
search can be facilitated through formal presentations, informal drop-in rooms,
and coffee sessions throughout the meeting. Funding agency representatives can
discuss grant mechanisms and topics of high funding priority, allowing postdocs
to gain perspective on grant possibilities.

Societies can take concrete steps to make the role of postdoctoral scholars
more visible and to publicize the importance of that role. For example, they
already provide travel funds that allow postdocs to attend their meetings; this
practice could be expanded. In addition, they could invite postdocs to serve on

'|'he nation’s disciplinary or professional societiean play a larger role in

1Examples include the American Physical Society, the American Chemical Society, the American
Geophysical Union, and the American Society for Microbiology.
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their standing committees, where appropriate. They could award prizes to post-
docs in which the role of the mentor might be highlighted. By focusing more
attention on postdocs, they can increase the likelihood that advisers, institutions,
and funding organizations will spend their own funds to send postdocs to meet-
ings and take other steps to enrich the postdoctoral experience.

Professional societies can also translate their information and perspective
into the development of norms regarding the postdoctoral experience. For exam-
ple, they can suggest appropriate skills and standards that should be mastered by
postdocs in particular disciplines prior to completion of their postdoctoral expe-
rience. They can, on the basis of their own or others’ surveys and disciplinary
knowledge, suggest standards for compensation, benefits, evaluations, or other
practices that now vary widely.

Some disciplinary societies are active in collecting and analyzing informa-
tion about the education, employment, compensation, distribution, trends, and
other features of disciplinary life. This information can be useful for postdocs in
planning their careers if it is made easily available (e.g., on the society’s web
site) and publicized in journals. Both postdocs and advisers can benefit from
more information about new fields, subfields, and “hot” sectors of employment,
both within and outside academia.
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Principles, Action Points, and
Recommendations for Enhancing
the Postdoctoral Experience

n developing this guide, COSEPUP analyzed the gradually growing body of

available data and information on postdocs, surveyed institutions that host

postdoctoral scholars, met with 39 focus groups across the United States, and
hosted a day-long workshop at the National Academies for all parties involved in
the postdoctoral experience.

After reflecting on this information, the committee has concluded that most
postdocs are gaining valuable research experiences and acquiring important lab-
oratory and other research skills. However, the overall postdoctoral experience
must encompass more than research experience if it is to fulfill its potential.
Postdocs need better mentoring, better compensation, more information on employ-
mentopportunities, more assistance in planning their careers, and opportunities
to learn a number of career skills (writing grant proposals, writing research
papers, critiquing the papers or proposals of others, managing a small program
or lab, mentoring or teaching students, and communicating to nonspecialists).
The postdoc’s need for career skills and educational experiences must be more
widely recognized and reflected in all decisions made by postdoc advisers, host
institutions, and the organizations that provide funding for postdocs.

The postdoc has a quid pro quo relationship with the research community.
Postdocs have the obligation to carry out to the best of their ability the research
program they have agreed to; the research community, in turn, has the obligation
to provide the education, training, guidance, and experiences that lead to a suc-
cessful and rewarding career.

COSEPUP concluded that there are significant opportunities to enhance the
postdoctoral experience for the benefit of both the postdoctoral population and
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the research enterprise. This guide describes these opportunities in separate sets
of recommendations for postdocs, advisers, institutions, funding organizations,
and disciplinary societies. The three principles listed below provide the basis for
these recommendations.

PRINCIPLES

1. The postdoctoral experience is first and foremost a period of appren-
ticeship for the purpose of gaining scientific, technical, and other pro-
fessional skills that advance the professional cared?ostdocs should
not be viewed as just an inexpensive “pair of hands” in the laboratory.
They should receive assistance in the development both of their scientific
and technical skills and of other skills needed for a professional career. In
this spirit, the term of a postdoc should not be greater than that needed to
meet these education, training, and career development objectives.

2. Postdocs should receive appropriate recognition (including lead author
credit) and compensation (including health insurance and other fringe
benefits) for the contribution they make to the research enterprizest-
doctoral research is a vital part of both the junior researchers career path
and the research enterprise. Postdoctoral salaries should increase in accor-
dancewith years of experience so as to properly reflect the postdoc’s
level of education and skill. When a postdoc’s contribution is thus valued
and rewarded, a postdoctoral experience can (and should) be one of the
most focused, productive, and exciting times in the career of a scientist or
engineer.

3. To ensure that postdoctoral appointments are beneficial to all concerned,
all parties to the appointments—the postdoc, the postdoc adviser, the
host institution, and funding organizations—should have a clear and
mutually-agreed-upon understanding with regard to the nature and
purpose of the appointmentThis understanding must include the objec-
tives of the adviser and institution as well as the objectives of the post-
doc. In addition, funding organizations have responsibilities to set high
standards for the postdoctoral experience and the disciplinary societies
have responsibilities to gather and disseminate information and promote
career advancement. The quality of the postdoctoral experience is the
responsibility of all.

The remainder of this chapter is devoted to the committee’s recommenda-
tions, and is organized by target audience. Many of the recommendations include
a rationale or other explanation. For those readers desiring a synopsis of the
recommendations, the following summary of “action points” is provided.
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ACTION POINTS

Advisers, institutions, funding organizations, and disciplinary societies
should

1.

Award institutional recognition, status, and compensation commensurate
with the postdocs’ contributions to the research enterprise.

Develop distinct policies and standards for postdocs, modeled on those
available for graduate students and faculty.

Develop mechanisms for frequent and regular communication between
postdocs and their advisers, institutions, funding organizations, and disci-
plinary societies.

. Monitor and provide formal evaluations (at least annually) of the perfor-

mance of postdocs.

. Ensure that all postdocs have access to health insurance, regardless of

funding source, and to institutional services.

. Set limits for total time as a postdoc (of approximately five years, summing

time at all institutions), with clearly described exceptions as appropriate.

. Invite the participation of postdocs when creating standards, definitions,

and conditions for appointments.

. Provide substantive career guidance to improve postdoc’s ability to pre-

pare for regular employment.

. Improve the quality of data, both for postdoctoral working conditions and

for the population of postdocs in relation to employment prospects in
research.

10. Take steps to improve the transition of postdocs to regular career positions.

COSEPUP considered several other action points, but chose not to recom-
mend them. These include measures to limit the postdoctoral population, to estab-
lish formal benchmarks for postdoc salaries, and to permit postdocs to obtain
their own grant funding during the postdoctoral term. Because of the rapid pace
of change in research institutions and the diversity of settings where postdocs
work, the committee chose to avoid such fixed limits or measures. In addition,
there is recent evidence that the postdoctoral population may be stabilizing in
response to better information and opportunities in the nonacademic job market.
Instead, COSEPUP urges graduate students, postdocs, advisers, institutions, fund-
ing agencies, and disciplinary societies to consider the following recommenda-
tions as they develop and apply their own policies.
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RECOMMENDATIONS

Postdocs

1. Postdocs should take responsibility for deciding whether to seek a post-
doctoral positionand to define their objectives in doing so. Once they
make this decision, they are responsible for informing themselves about
what they can expect—and what is expected of them: the duration of the
appointment, the expectations of the adviser, the institutional resources
available, potential sources of financial support, institutional policies on
authorship and intellectual property (including ownership of data, “tangi-
ble research material,” such as antibodies, vaccines, etc.), and where to
find information about careers in their particular field.

2. Postdocs should contribute their best efforts to the program in which
they work and consider themselves full members of that program as long
as their appointment lasts.

3. Postdocs share with their advisers the responsibility for frequent com-
munication in the interests of common understanding, productive research,
and effective mentoring.

4. Postdocs bear the primary responsibility for the success of their experi-
ence,with the support of their advisers and institutions. Responsibilities
include gaining new research skills, contributing to the effort of the lab
or department, communicating with the adviser, initiating a network of
colleagues, and concluding a research project in as timely a manner as
possible.

Advisers

1. The advisers of postdocs have the responsibility to provide a postdoctoral
experience that is fundamentally educational in natussnd advances
the postdoc’s career. This educational experience should lead toward
research independence and include, depending on the postdoc’s career
goals, occasional course work, teaching, internships, and other experi-
ences that promote professional development.

2. At the outset of a postdoctoral appointmerlyisers should outline, in
writing, the initial expectations about the performance of the postdoc
including the overall research plan and the postdoc’s responsibility for
ongoing research. These understandings should include laboratory poli-
cies on authorship; on ownership of ideas, intellectual property, and data;
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on determining priority of research projects; and, importantly, on taking
projects from the laboratory when the postdoc’s term has ended. This
should be reviewed on an annual basis in case a mid-course correction is
needed due to changes either in the adviser's assessment of the postdocs
abilities or changes in the postdoc’s career goals (see Recommendation 4).

3. In view of the role of the postdoc as a trairthe,adviser should provide
mentoring as neededncluding not only detailed advice and assistance
in the development of a specific research project, but also education in
research issues such as ethics and conflicts of interest.

4. Advisers should discuss goals with the postdoc at the outset so the
expectations of both parties are clearly delineated, and provide written
evaluations of a postdoc’s progress at least once a yeabge included
in the postdoc’s institutional file. Such meetings provide an assessment
and reality check for the postdoc and postdoc adviser.

5. Advisers and departments should provide career counseling and job
placement assistanc@hey should also support the efforts of postdocs to
gain experiences, compatible with their research responsibility, that will
help prepare them for the job market.

6. Advisers and departments should consider whether postdocs may bene-
fit from additional mentoring by several members of an institutidrhe
purpose of such a mentoring committee would be to provide additional
guidance and perspective to the postdoc, not to alter the important rela-
tion between postdoc and mentor.

Institutions

1. An important first step is for institutions take a census of their post-
doctoral populations Many institutions, especially universities, have no
accurate count or counting mechanism.

2. Institutions shouldlassify all postdocs in a distinctive and appropriate
category that embraces their unique institutional positiggee Recom-
mendation 1 in section on Funding Organizations). Classification as
faculty or staff is not appropriate, because postdocs are apprentices;
classification as students is not appropriate, because postdocs have com-
pleted the doctorate. Instead, they need a clear classification category
that defines their standing and access to resources.
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3.

10.

If they have not already done gostitutions should establish explicit
policiesregarding the appointment, training, compensation, benefits, eval-
uation, and career guidance of postdoctoral scholars.

In particular,institutions should establish a minimum salary/stipend
level for all postdocsGrant proposals should provide for regular increases
in salary for postdocs, as they do for staff. All postdocs should also be
provided with access to health insurance for themselves and their families.

Institutions should adopt guidelines for the duration of postdoctoral
terms. Sometimes such terms may be exceeded under special circum-
stances (such as illness, birth or adoption of a child, a need for exposure
to multiple fields, or a need to finish a project that has reached an advanced
stage). The postdoctoral term should include time spent in postdoctoral
positions at any previous institutions as well as at the present institution.

. There should be a general progression, as a postdoctoral term lengthens,

toward more senior statyswith commensurate pay and benefits (see
Recommendation 1 in section on Funding Organizations).

The institution should periodicaligview the balance of interests among
postdocs, advisers, departments, and the institutiororder to assure

that the legitimate educational needs and career interests of postdocs are
being met.

. Institutions should not encourage unlimited growth in the postdoctoral

(or graduate student) populationn the face of limited employment
opportunities. Many postdocs (and graduate students) are funded by fed-
eral grant mechanisms at least partly for the purpose of meeting investi-
gators’ needs for laboratory workers. An alternative is to increase the
number of permanent laboratory workers.

Institutions should maintain a postdoctoral office or officéo provide
guidance, logistical support, information on postdoctoral policies, oppor-
tunities for continuing education, and registration information for all post-
docs. The institution should also designate an ombudsperson or other
representative to provide counsel for postdocs (and advisers) and help
arbitrate grievances.

Institutions should encourage each of their divisions and programs to

examine their roles in the education and training of postdocs and in
maintaining high standards of mentoring.
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11.

12.

13.

14.

15.

16.

Institutions should require evidence that funding for a postdoc is avail-
able before Pls are allowed to hire postdocs on research grants.

The institution should receive and keep on file a letter of appointment
or contractsigned by the postdoc, adviser, and institutional representa-
tive. The letter should be accompanied by a statement of goals, policies,
and responsibilities applicable to postdoctoral education, including the
skills the postdoc should plan to develop to meet career objectives.

The institution should ensure that postdocs have guidance in career
planning. If a career planning office exists, postdocs should have access
to that office, ideally through an identified contact person who can pro-
vide specific assistance. Although the adviser plays the primary role in
career advising, an institutional office may supplement this function in
numerous ways, such as providing the opportunity for postdocs to partic-
ipate in interviews with employers; programs in resume writing, inter-
viewing, grant writing, and other appropriate subjects; inviting alumni
and visiting speakers (including those from nonacademic settings) to dis-
cuss their careers; and providing information and materials.

Institutions should ask advisers to prepare a written evaluation of their
postdocs’ progress/performance at least once a y&ars brief evalua-

tion could consider such factors as research progress and next steps to be
taken toward achieving career goals. In addition, institutions should encour-
ageand provide opportunities for the postdoc to have multiple mentoring
opportunities. Although some might question this activity as being too
burdensome, if done properly it need not be extensive or time-consuming
to have value. Examples include mentoring committees for each postdoc
(analogous to a dissertation committee) and regular, informal presenta-
tions of research with feedback from lab members, senior scholars, and
visiting researchers. Such evaluations, strongly desired by most postdocs,
help avoid confusion about a postdoc’s standing, build a more frank and
open advising relationship, and provide a meaningful way for the adviser
to compensate a postdoc for research performed.

The special needs of foreign nationals should be addredsed contact
person in an existing or new office of international services. This person
should have expertise in visa and immigration policies.

Each institution should encourage and financially support a post-
doctoral associatiorthat serves the social, informational, and logistical
needs of postdocs and provides a mechanism for them to communicate
with institutional leaders.
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Funding Organizations

1. All organizations that provide funding for postdocs shoubdk toward

a definition of a postdodhat recognizes the temporary nature of the

appointment and can be flexibly adapted to fit institutional systems of

nomenclature. Such a definition would help avoid problems related to

“the perennial postdoc,” provide a better understanding of the number

and nature of postdocs, and improve accountability for the use of funds.

COSEPUP recommends that definitions reflect the following common

distinction:

a. PhDs who are in years 1-5 of their postdoctoral research (primarily a
training phase);

b. After five years, postdocs who are essential to the lab’s productivity
should be appointed as staff members in an appropriate staff cate-
gory. Such research employees would also be eligible to apply for
their own funding. Placement in a given category should generally
be based on the total number of years a postdoc has workdid at
institutions as postdocs. It should not be based on the number of
years after the PhD (or other doctoral-level degree), because this
measure would unfairly exclude those applicants who delayed post-
docs for various reasons (e.g., starting families, disadvantaged finan-
cial background).

2. Each organization that provides funding for postdocs shouldtbaws

and conditions that apply to all postdocs supported by that funding.

These terms and conditions should include the following:

a. Appropriate salaries/stipends?ostdocs should receive stipends or
salaries that are adequate and fairly adjusted to reflect their experi-
ence. If adequate compensation is not provided by the funding orga-
nization, the institution should appoint the postdoc only if supple-
mentary funding is made available (see Recommendation 3e). Grant
proposals should provide for regular increases in salary for postdocs,
as they do for staff.

b. Medical benefits:Postdocs should be provided with access to medi-
cal benefits for themselves and their families. Every effort should be
made to normalize these benefits for all postdocs at an institution
regardless of their individual sources of funding.

c. Travel: Postdocs should have sufficient travel funding to attend at
least one professional meeting each year.

d. Leave:Postdocs should be governed by explicit leave policies, includ-
ing sick leave, parental leave, and holidays.

e. Performance reviewsPostdocs should receive regular performance
reviews, both for the benefit of postdocs and so that the funding
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organization can better understand the quality and achievements of
the postdocs they fund.

Career planning:Postdocs should receive career planning guidance
at the institution where they work. In addition, funding organizations
can themselves form or encourage the formation of postdoctoral and
alumni associations where current and former postdocs can network
regarding future employment.

Career skill enhancement®ostdocs, in consultation with their advisers,
should be permitted to gain necessary extra-laboratory education and
experiences that will enhance their skills development (e.g., teach-
ing, class work) relative to the career they are pursuing. Advisers,
institutions, and funding organizations must understand that such
education and experiences are necessary to career development.
Reporting and tracking:Funding organizations should track post-
docs after they leave individual labs, to help determine whether that
lab should continue to receive funding for postdoc training; funders
already use the yardstick of post-appointment performance for train-
ing grants. Tracking might be done via a web site, and should provide
useful information, such as numbers, characteristics, and subsequent
employment. When a postdoc experience ends, the organization can
use a “virtual exit interview” (or some other mechanism) to deter-
mine the quality of a postdoc experience and to identify problems.
Such reviews of outcomes may help federal organizations comply
with the Government Performance and Results Act.

3. TheNIH should establisha:

a.

Central office for all postdocsCurrently, the management of the
postdocs supported by NIH funding is spread throughout the NIH.
Most postdocs are funded under research grants, far fewer by the
training program, and fewer still by fellowship programs. As a result,
no single entity tracks the status and needs of this growing popula-
tion or responds directly to their concerns.

Stipend/salary scale for all postdacRegardless of its original pur-
pose, many institutions use the NRSA postdoc stipend scale as the
minimum for their postdocs. These relatively low stipends were orig-
inally designed not as salaries but as cost-sharing stipends for NRSA
trainees to offset the cost of living during training. Despite its limited
intention, this scale has become the de facto funding standard not
only for NRSA trainees (a small fraction of the postdocs supported
by the NIH) but also for biomedical postdocs in general, regardless
of whether they are funded by a training program or by the NIH at
all. A consequence (albeit unintended) is that many postdocs receive
inadequate compensation. The NIH, working with the NSF and other
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federal agencies, should develop rational criteria for a pay scale or
guideline for postdocs. Such a scale or guideline should be reviewed
regularly. Also, any scale must be instituted both prospectively and
retrospectively. Currently, NIH increases its stipend levels annually
without supplementing existing grants, which leads to inequities.

c. Standard postdoc definitionSee Recommendation 1, above. This is
particularly important for the NIH where the common use of “research
associate” does not differentiate postdocs from non-PhD researchers
or others who may work in the same laboratories.

d. Annual meetings with postdoc representativ®ostdocs, especially
those supported on research grants, may have little or no contact
with their funding organization. The NIH leadership should meet
regularly with representatives of postdoctoral organizations to pro-
vide a direct communication link between the funding agencies and
postdoctoral associations (and the national network of associations
being formed).

e. Allow institutions and Pls the ability to combine the funding from
the traineeship program and from NIH research grants so the PI
may increase the stipend for postdocs without requiring an increase
in the number of hours a postdoc must workurrently, the NIH
does not allow supplementation of NRSAs from research grants. In
this situation and in others where supplementation is not allowed, a
pooled system would introduce new flexibility to setting stipend
levels. If PIs were allowed to supplement NRSAs, who are highly
desirable contributors to the research process, the law of supply and
demand might raise compensation levels in general. Raising salaries
could slightly reduce the total number of postdocs, but higher pay
could also increase postdocs’ status and focus greater attention on
their training, productivity, and evaluation.

4. TheNSF should establista:

a. Central office responsible for all postdockike the NIH, no single
office at the NSF follows postdocs (although there is an office for
graduate students). In most cases, the postdocs are funded under
research grants from the directorates, and in only a very small number
of cases by fellowship programs. Postdocs need an informed person
or office with whom to discuss concerns and, when necessary,
grievances.

b. Stipend/salary scale for all postdac§ee Recommendation 3b,
above. The NSF should create a clear rationale for setting the stipend/
salary for postdocs funded on NSF grants—even for those funded by
fellowship programs—and review the pay scale regularly.

c. Improved definition of a postdacSee Recommendation 1, above.
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The NSF defines a postdoc on its grant proposals as an “individual
within five years of their PhD.” However, this definition does not
apply to all postdocs nor, as noted above, does the use of a fixed
number of years allow for valid exceptions due to various personal
situations.

d. Annual meetings with postdoc representativd®ostdocs funded
under NSF research grants have no communication link with the
organization that funds them. NSF leaders should meet regularly
with representatives of postdoctoral associations (and perhaps the
national network of associations being formed) to facilitate commu-
nication with postdocs generally.

e. A policy for the NSF’s Division of Science Resource Studies to
gather data regularly for postdocs, as it does for graduate students
Underepresented US minorities and women should receive particular
attention,given a falloff in their participation in science and engi-
neering after graduate school.

5. Private funding organizations, such as foundations, should play a larger
role in encouraging best practices and setting appropriate stipend levels.
Foundations can make the enhancement of the overall quality of the post-
doctoral experience a top priority and encourage other foundations to do
the same. In addition, they can be instrumental in convening postdocs
for small professional and information meetings.

6. Non-governmental organizations and foreign governments should
assume their own responsibilities for postdod@$iose non-governmental
organizations or foreign governments that provide postdocs with low or
partial funding should recognize that host institutions might not supplement
these low stipends/salaries. Such organizations should require supple-
mental funding as a condition of awarding such a fellowship and/or
reduce the number of postdocs funded in order to raise the stipend/salary
to an appropriate level.

7. Funding organizations should require that those seeking to support
postdocs under training or research grants demonstrate their qualifica-
tions for this responsibility For example, they could be required (as is
now sometimes the case for graduate students) to list their previous post-
docs, what those postdocs have published, and where they are currently
are employed.

8. COSEPUP supports the following recommendation from Tihends

report: “Because of its concern for optimizing the creativity of young
scientists and broadening the variety of scientific problems under study
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in the life sciences, the committee recommends that public and private
funding agencies establigareer-transition’ grantsfor senior postdoctoral
fellows. The intent is to identify the highest-quality scientists while they
are still postdoctoral fellows and give them the financial independence to
begin new scientific projects of their own design in anticipation of their
obtaining fully independent positions.”

Disciplinary Societies

1. Disciplinary societies should play a larger role in promoting the profes-
sional careers of postdocgspecially by enhancing opportunities at pro-
fessional society meetings. These opportunities include placing postdocs
on the scientific program so they receive public exposure, providing travel
grant support to attend meetings, inviting postdocs to serve on standing
committees of the organization, sponsoring workshops for potential post-
docs at major professional meetings, and inviting representatives from
funding agencies to discuss funding mechanisms and issues.

2. Disciplinary societies should support job searches by postdoath by
maintaining job lists and web sites, and by introducing postdocs to pro-
spective employers, especially at annual meetings. They should invite
outside groups to present information at their meetings, especially infor-
mation about nonacademic and nonresearch careers.

3. Disciplinary societies should develop normsgarding the postdoctoral
experience in their field that could be adopted by advisers and institu-
tions in their field.

4. Disciplinary societies should collect and analyze datad provide the
best available information about career planning and employment pros-
pectsfor postdocs in their field. They should inform prospective postdocs
(including beginning graduate students) about market demand and other
issues of interest to those entering a research-focused profession. They
might supplement or advance the practice by institutions and funding
organizations of tracking postdocs through their careers.

5. Disciplinary societies should organize programs or workshops to advance
professional skills. Topics might include grant writing, communication,
CV preparation, and writing cover letters. Such programs could also offer
junior researchers the chance to network with senior colleagues.

ITrends in the Early Career of Life Scientjgts 85
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6. Each disciplinary society should examine the purpose of the post-
doctoral experience for its disciplineand ask the following question:
What are the professional standards that our discipline demands at the
end of the postdoctoral experience? Each society should be proactive in
striving to have those standards met. Such standards could perhaps deter-
mine whether a postdoc progresses from associate membership to full
membership in the society.

LOOKING TOWARD THE FUTURE

The theme underlying this guide is that all parties to the postdoctoral experi-
ence—postdocs, advisers, institutions, funding organizations, and disciplinary
societies—must reach a clear, mutual understanding of the purpose of a post-
doctoral position. Once such an understanding is gained, all parties can work
together to enhance the postdoctoral experience. COSEPUP hopes this guide
will help them to do so.
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Appendix A

Committee on Science, Engineering,
and Public Policy: Member and
Staff Biographical Information

Maxine F. Singer(Chair), president of the Carnegie Institution of Washington
(Washington, DC), is an eminent biochemist whose wide-ranging research on
RNA and DNA has greatly advanced scientific understanding of viral and human
genes. Dr. Singer received her bachelor's degree from Swarthmore College
(1952) and her PhD from Yale University (1957). She worked at the National
Institutes of Health as a research biochemist in the National Institute of Arthritis
and Metabolic Diseases until 1975, studying the synthesis and structure of RNA.
In 1975 she moved to the National Cancer Institute. Her interest in primate DNA
led to the discovery of a transposable element in the human genome. A member
of the National Academy of Sciences and the Institute of Medicine, she currently
serves on the Board of Directors of the Weizmann Institute and the Johnson &
Johnson Corporation. She received the Distinguished Presidential Rank Award,
the highest honor given to a civil servant, and the National Medal of Science in
1991.

Bruce M. Alberts, president of the National Academy of Sciences, is a respected
biochemist recognized for his work in biochemistry and molecular biology. He
is noted particularly for his extensive study of the protein complexes that allow
chromosomes to be replicated, as required for a living cell to divide. He is a past
chair of the Commission on Life Sciences and has served on the faculty of
Princeton University and as vice chair and chair of the Department of Biochem-
istry and Biophysics of the University of California, San Francisco. Being com-
mitted to the improvement of science education, he has dedicated much of his
time to education projects in San Francisco elementary schools.
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Enriqueta C. Bond received her undergraduate degree in zoology and physiology
from Wellesley College, a master's degree in biology and genetics from the
University of Virginia, and a PhD in molecular biology and biochemical genetics
from Georgetown University. She is a member of the American Association for
the Advancement of Science, the American Society for Microbiology, and the
American Public Health Association. She serves on the Board of Health Sciences
Policy of the Institute of Medicine (IOM), the Board of the Society for the
Advancement of Research on Women'’s Health, and the Board of the North
Carolina Biotechnology Center. Dr. Bond was executive officer of IOM from
1989 to 1994. She became president of the Burroughs Wellcome Fund in July
1994.

Lewis M. Branscomb is the Aetna Professor of Public Policy and Corporate
Management emeritus and former director of the Science, Technology, and
Public Policy Program in the Center for Science and International Affairs at
Harvard University’s Kennedy School of Government. Dr. Branscomb graduated
from Duke University in 1945, summa cum laude, and was awarded a PhD in
physics by Harvard University in 1949. He has held teaching positions at the
University of Maryland and the University of Colorado. He is a former president
of the American Physical Society and of Sigma Xi, the Scientific Research Soci-
ety. A research physicist at the National Bureau of Standards (now the National
Institute of Standards and Technology) from 1951-1969, he was its director from
1969-1972. He is a member of the National Academy of Engineering, the National
Academy of Sciences, the Institute of Medicine, and the National Academy of
Public Administration. He serves on the Technology Assessment Advisory Com-
mittee to the Technology Assessment Board of the US Congress. Dr. Branscomb
is a former director of the IBM Europe, Middle East, Africa Corporation and of
General Foods Corporation. He is a director of Mobil, MITRE, and the Lord
Corporation and C.S. Draper Laboratories. He has written extensively on science
and technology policy, comparative science and technology policy of different
nations, information technology, management of technology, and atomic and
molecular physics.

Peter Diamond is an Institute Professor and Professor of Economics at the
Massachusetts Institute of Technology (MIT), where he has taught since 1966.
He received his BA in mathematics from Yale University in 1960 and his PhD in
economics from MIT in 1963. He has been president and chair of the National
Academy of Social Insurance (NASI), president of the Econometric Society, and
vice president of the American Economic Association. He is a fellow of the
American Academy of Arts and Sciences and a member of the National Academy
of Sciences. He was the recipient of the 1980 Mahalanobis Memorial Award and
the 1994 Nemmers Prize. He has written on public finance, social insurance,
uncertainty and search theories, and macroeconomics.
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Gerald P. Dinneenwas foreign secretary of the National Academy of Engineer-
ing from 1988 to 1995. He was previously vice president of science and technol-
ogy at Honeywell Corporation and, from 1977-1981, was the assistant secretary
of defense and principal deputy under secretary of defense for research and
engineering. He has had a long affiliation with the Massachusetts Institute of
Technology (MIT) having joined the MIT Lincoln Laboratory in Lexington, MA,

in 1953. He advanced through many positions to become director from 1970-
1977 and professor of electrical engineering from 1971-1981. He was elected to
the National Academy of Engineering in 1975 and serves on many advisory
committees and boards in the National Research Council and in government. He
has been elected to the Engineering Academy of Japan, the Swiss Academy of
Technological Sciences, and the Royal Academy of Engineering of the UK.

Mildred S. Dresselhausis an Institute Professor of Electrical Engineering and
Physics at the Massachusetts Institute of Technology. She has been active in the
study of a wide array of problems in the physics of solids, and recently has been
studying carbon nanotubes and other nanostructures. She was awarded the
National Medal of Science in November 1990 and was elected to the National
Academy of Engineering in 1974 and to the National Academy of Sciences
(NAS) in 1985. She has been a member of the councils of both academies and of
the Governing Board of the National Research Council, treasurer of NAS, and
president of the American Physical Society and of the American Association for
the Advancement of Science.

James J. Duderstadts president emeritus and University Professor of Science
and Engineering at the University of Michigan. He received his BA from Yale
University in 1964 and his doctorate in engineering science and physics from the
California Institute of Technology in 1967. He joined the faculty of the University
of Michigan in 1968 and has served as professor of nuclear engineering, dean of
the College of Engineering, provost, vice president for academic affairs, and
president from 1984-1996. He received the National Medal of Technology for
exemplary service to the nation, the E.O. Lawrence Award for excellence in
nuclear research, and the Arthur Holly Compton Prize for outstanding teaching.
He has served as chair of the National Science Board, chair of the Board of
Directors of the Big Ten Athletic Conference, and chair of the Executive Board
of the University of Michigan’s hospitals. He serves as a director of the Unisys
Corporation and CMS Energy Corporation. He has been a member of the
National Academy of Engineering since 1987.

Marye Anne Foxis a chemist, a member of the National Academy of Sciences
(NAS), and North Carolina State University’s twelfth chancellor. Her research
interests include physical organic chemistry, organic photochemistry, organic
electrochemistry, chemical reactivity in non-homogeneous systems, heteroge-
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neous photocatalysis, and electronic transfer in anisotropic macromolecular arrays.
She has served on the Council of the NAS, its Executive Committee, and its
Committee on Science and Education Policy. She has served as vice chair of the
National Science Board (1994-1996) and chaired its Committee on Programs
and Plans (1991-1994). She has served on the Texas Governor's Science and
Technology Council and numerous community-based boards and has chaired the
Chemistry Section of the American Association for the Advancement of Science,
where she advises its Center for Science, Technology, and the Congress. She
serves on boards for the North Carolina Microelectronics Center, Research
Triangle Institute, and North Carolina Arboretum.

Ralph E. Gomory has been president of the Alfred P. Sloan Foundation since
1989. After having been a Higgins Lecturer and assistant professor at Princeton,
he joined IBM in 1959, became vice president in 1973, and was senior vice
president for science and technology in 1985-1989. A member of both the National
Academy of Sciences and the National Academy of Engineering, he has received
the Lanchester Prize in 1963, the John von Neumann Theory Prize in 1984, the
IEEE Engineering Leadership Recognition Award in 1988, the National Medal
of Science in 1988, the Arthur M. Bueche Award of the National Academy of
Engineering in 1993, and the Heinz Award for Technology, the Economy, and
Employment in 1998. He was named to the President’s Council of Advisors on
Science and Technology in 1990 and served to March 1993.

Ruby P. Hearn is senior vice president of the Robert Wood Johnson Founda-
tion, which has awarded over $2 billion in grant funds since its inception as a
national philanthropy in 1972. As a member of the executive management team,
she participates in strategic program planning with the president and executive
vice president and serves as a special adviser to the president and as the founda-
tion’s liaison in the nonprofit community. Dr. Hearn has had the major responsi-
bility for oversight and program development of initiatives in maternal, infant,
and child health, AIDS, substance abuse, and minority-group medical education.
She received her MS and PhD in biophysics from Yale University and is a
graduate of Skidmore College. She is a fellow of the Yale Corporation. She
served on the Executive Committee of the Board of Directors for the 1995 Special
Olympics World Summer Games in Connecticut. She is a member of the Institute
of Medicine and its Council, COSEPUP, the Board of Directors of the Council
on Foundations, the Science Board of the Food and Drug Administration, and
the Advisory Committee to the Director of the National Institutes of Health.

Brigid L.M. Hogan is an investigator with the Howard Hughes Medical Insti-
tute and Hortense B. Ingram Professor in the Department of Cell Biology at
Vanderbilt University School of Medicine. She obtained her PhD from Cam-
bridge University, England, and carried out postdoctoral training at the Massa-
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chusetts Institute of Technology. Before moving to the United States, she was
head of the Laboratory of Molecular Embryology, first at the Imperial Cancer
Research Fund and then at the National Institute of Medical Research in London.
Dr. Hogan is a member of the European Molecular Biology Organization and the
Institute of Medicine.

Samuel H. Prestonbecame dean of the University of Pennsylvania School of
Arts and Sciences in January 1998 and has been a faculty member in sociology
since 1979. He is a scholar of population studies with expertise in technical
demography and the analysis of mortality and family structure. He has served
twice as chair of the Department of Sociology, three times as chair of the Gradu-
ate Group in Demography, and as director of the Population Studies Center and
Population Aging Research Center. Dr. Preston is a member of the National
Academy of Sciences, the Institute of Medicine, the American Academy of Arts
and Sciences, the American Association for the Advancement of Science, and
the American Philosophical Society. Earlier in his career he served as a faculty
member at the University of California at Berkeley and at the University of
Washington. He was acting chief of the Population Trends and Structure Section
of the UN Population Division from 1977-1979. Dr. Preston holds a BA from
Ambherst College and a PhD in economics from Princeton University.

Kenneth I. Shine is president of the Institute of Medicine and professor of
medicine emeritus at the University of California, Los Angeles (UCLA) School
of Medicine. At the UCLA School of Medicine, he was dean and provost for
medical services. He has also been director of the Coronary Care Unit, chief of
the Cardiology Division, and chair of the Department of Medicine at the UCLA
School of Medicine. He has served as chair of the Council of Deans of the
Association of American Medical Colleges, and was president of the American
Heart Association. His research interests include metabolic events in the heart
muscle, the relation of behavior to heart disease, and emergency medicine.

Morris Tanenbaum was the vice chair of the board and chief financial officer
of AT&T from 1988-1991. He began his career at Bell Telephone Labs on the
technical staff and held various positions at Western Electric Company, includ-
ing vice president of the Engineering Division and vice president of manufactur-
ing, before returning to Bell Labs in 1975 as executive vice president. In 1978 he
became president of New Jersey Bell Telephone Company. He returned to AT&T
as executive vice president for Corporate Affairs and planning in 1980, and
became the first chair and CEO of AT&T Communications in 1984. He was vice
president of the National Academy of Engineering until June 1998.

Irving L. Weissman is Karele and Avice Beekhuis Professor of Cancer Biology,
professor of pathology, and professor of developmental biology at Stanford
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University School of Medicine. Dr. Weissman was a member of the Scientific
Advisory Board of Amgen (1981-1989), DNAX (1981-1992), and T-Cell Sci-
ences (1988-1992). He was a co-founder of SyStemix and was chairman of its
Scientific Advisory Board and a member of its Board of Directors in 1988-1997.
His main research interests are hematopoietic stem cells, lymphocyte differentia-
tion, lymphocyte homing receptors, and phylogeny of the immune system.

Sheila E. Widnall received her BSc (1960), MS (1961), and ScD (1964) in
aeronautics and astronautics from the Massachusetts Institute of Technology
(MIT). She was appointed Rockefeller Mauze Professor of Aeronautics and
Astronautics at MIT in 1986 and served as MIT’s associate provost from 1992-
1993. After serving as secretary of the US Air Force from 1993-1997 she returned
to her faculty position at MIT.

William Julius Wilson is the Lewis P. and Linda L. Geyser University Professor

at Harvard University. He was formerly Lucy Flower University Professor of
Sociology and Public Policy at the University of Chicago. He received the
National Medal of Science in 1998. He is a member of the National Academy of
Sciences, the American Academy of Arts and Sciences, and the National Academy
of Education; a former member of the President’'s Committee on the National
Medal of Science; and a past president of both the American Sociological Asso-
ciation and the Consortium of Social Science Associations.

William A. Wulf is president of the National Academy of Engineering (NAE).
He was AT&T Professor of Engineering and Applied Science at the University
of Virginia. He has served as assistant director of the National Science Founda-
tion, chairman and CEO of Tartan Laboratories, Inc., and professor of computer
science at Carnegie Mellon University. He has been a member of NAE since
1993 and served as chair of the Computer Science and Telecommunications
Board.

Staff

Richard E. Bissellis executive director of the Policy Division of the National
Academy of Sciences and Director of COSEPUP. He took up his current posi-
tion in June 1998. Most recently, he served as coordinator of the Interim Secre-
tariat of the World Commission on Dams (1997-1998) and as a member and
chair of the Inspection Panel at the World Bank (1994-1997). He worked closely
with the National Academy of Sciences during his tenure in senior positions at
the US Agency for International Development (1986-1993) and as head of both
the Bureau of Science and Technology and the Bureau of Program and Policy
Coordination. He has published widely in political economy and has taught at
Georgetown University and the University of Pennsylvania. He received his BA
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from Stanford University (1968) and his MA and PhD from Tufts University
(1970, 1973).

Deborah D. Stineis associate director of COSEPUP, director of the Office of
Special Projects, and director of the National Academies Christine Mirzayan
Internship Program. She has worked on various projects in the National Acade-
mies since 1989. She received a National Research Council group award for her
first study for COSEPUP, on policy implications of greenhouse warming, and a
Commission on Life Sciences staff citation for her work in risk assessment and
management. She holds a bachelor's degree in mechanical and environmental
engineering from the University of California, Irvine; a master's degree in busi-
ness administration from Texas A&M; and a PhD in public administration, spe-
cializing in policy analysis, from the American University. Before coming to the
National Academies, she was a mathematician for the US Air Force, an air-
pollution engineer for the state of Texas, and an air-issues manager for the Chem-
ical Manufacturers Association.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

Appendix B

Analysis of Quantitative Data on Postdocs

neering is quite limited compared to that available for graduate students. For

example, the number of graduate students funded by agency and funding
mechanisms is known (such as how many graduate students are supported by
NIH via both fellowships and research grants), but the same is not true for
postdoctoral scholars.

Provided in this appendix is all the available quantitative data COSEPUP
was able to locate on postdoctoral scholars. The data provided here in tables is
also illustrated in figures throughout the text.

The surveys, sponsored by the National Science Foundation (NSF), which
serve as the basis for the tables and figures in the text are the:

» Survey of Earned Doctorates (SED), which is a census of all doctorates

awarded by US educational institutions;

» Survey of Doctorate Recipients (SDR), which is a biennial sample survey

drawn from the SED;

» Survey of Graduate Students and Postdoctorates in Science and Engi-

neering, which is an annual survey of the academic departments of all
post-baccalaureate institutions.

'|'he amount of data available on postdoctoral scholars in science and engi-

Note that the use of NSF data does not imply NSF endorsement of the research
methods or conclusions contained in this report.
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The following is a brief description of the assumptions and restrictions used
to extract information from the individual data files.

SURVEY OF EARNED DOCTORATES (SED)
(1920-1998)

The specialties list used in the SED for identifying doctoral fields in Science
and Engineering (S&E) consists of the following major categories:

» Agricultural Sciences

» Biological Sciences

* Health Sciences

» Engineering

» Computer and Information Sciences
* Mathematics

» Physical Sciences

e Astronomy

» Atmospheric Sciences and Meteorology
* Chemistry

» Geological & Related Sciences

» Physics

» Miscellaneous Physical Sciences

» Psychology

» Social Sciences

For the purpose of this guide these names were used to identify fields or
they were combined as follows:

» Life Sciences (Agricultural Sciences, Biological Sciences, Health Sciences)

» Engineering

» Mathematical Sciences (Computer and Information Sciences, Mathematics)

» Physics and Astronomy (Physics, Astronomy)

» Earth, Atmospheric, and Ocean Sciences (Atmospheric Sciences and
Meteorology, Geological & Related Sciences, Miscellaneous Physical
Sciences [except Other Physical Sciences])

* Chemistry

» Social and Behavioral Sciences (Psychology, Social Sciences)

All doctorates were selected independent of citizenship in determining the
number of doctorates by field and in identifying postdoctoral plans in Table B-11.
Only those doctorates who indicated that they have accepted a postdoctoral posi-
tion or are negotiating with a specific organization were selected.
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SURVEY OF DOCTORATE RECIPIENTS (SDR)
(1973-1997)

In using the SDR data set, the same doctoral field identifiers were used as
those for the Doctorate Recipient File (DRF). Median salaries were determined
only for a six-year cohort, 1991-1996, of doctorates that in 1997 identified them-
selves as being in a postdoctoral position and only for fields where a sufficient
number of responses would provide reliable information. For the other figures
using the SDR data, no restriction to a particular cohort was used. Data for
Figure 3-2 was generated for married individuals in the year of the survey and
for married individuals with children of any age under 18. Figure 1-7, containing
information on the reasons why individuals were in a postdoctoral position, per-
tains to their current position; two categories, “additional training” and “postdoc
is excepted,” were combined into a single category. Figure 2-4, which reported
the employment status of 1995 postdoctoral appointees in 1997, was obtained by
merging the 1995 and 1997 data to obtain responses for individuals who
responded to both surveys. Figure 1-5 provides data on the median number of
years individuals are in postdoctoral positions by doctoral field, and this data
was available only for the 1995 survey year as a special module for the survey.

SURVEY OF GRADUATE STUDENTS AND POSTDOCTORATES IN
SCIENCE AND ENGINEERING
(1973-1998)

The field taxonomy for this survey is slightly different from that of the SDR
or DRF since it is a survey of graduate departments and not research fields. The
following departmental identifiers or a subset of those departments were used for
this analysis:

» Agricultural Sciences

» Biological Sciences

* Health Fields

» Engineering

» Mathematics and Computer Sciences

* Chemistry

» Earth, Atmospheric, and Ocean Sciences
» Physics and Astronomy

» Psychology

» Social Sciences

This data was extracted from the National Science Foundation’s CASPER

Data System. Categories were selected from menus provided by the system.
Figure 1-2 contains data on all individuals holding a postdoctoral position, inde-
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pendent of citizenship, and whether they received a PhD or a professional degree
(MD, DO, DVM, or DDS). Figure 2-5 distinguishes postdoctoral appointments
by citizenship, and permanent residents are counted as US citizens. All other
figures and tables using data from the Survey of Graduate Students and Post-
doctorates in Science and Engineering made no restrictions as to citizenship or
type of doctorate.

A DESCRIPTION OF THE DEGREE FIELD

A broad and fine degree taxonomy was used to describe the doctoral fields
in this Guide. The following is a list of the broad field headings with the fine
fields that comprise that broad field under its heading.

Life Sciences
Agricultural Sciences
Biological Sciences (includes Biochemistry)
Medical Sciences

Engineering

Mathematical and Computer Sciences
Computer Sciences
Mathematical Sciences

Physical Sciences
Physics and Astronomy
Chemistry (does not include Biochemistry)
Earth, Atmospheric, and Ocean Sciences

Social and Behavioral Sciences

Social Sciences
Psychology
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TABLE B-2: Number and Percentage of Postdoctoral Appointments
Across Employment Sectors, 1981-1997

1981 1985 1989 1993 1997

Academic 8,628 8,848 11,761 13,264 19,358

Percent 91.4% 87.6% 89.4% 80.0% 80.3%
Industrial 221 479 555 989 1,663

Percent 2.3% 4.7% 4.2% 6.0% 6.9%
Government 593 772 835 2,325 3,090

Percent 6.3% 7.6% 6.3% 14.0% 12.8%
Total 9,442 10,099 13,151 16,578 24,111

Source: 1981, 1985, 1989, 1993, and 1997 Survey of Doctorate Recipients

TABLE B-3: US Citizen and Permanent Resident Postdoctoral Appointees
at US Universities, 1988-1998

1988 1990 1992 1994 1996 1998

Agricultural Sciences 312 322 353 353 342 347
Biological Sciences 6,110 6,388 6,594 7,283 7,499 7,527
Chemistry 1,331 1,327 1,248 1,427 1,385 1,406
Earth, Atmospheric, and

Ocean Sciences 307 377 415 514 504 527
Engineering 587 608 762 1,014 1,050 935
Medical Sciences 3,969 4,440 4,611 5,499 5,475 6,787
Mathematical Sciences 208 139 190 227 258 309
Physics and Astronomy 903 863 976 972 1,065 945
Psychology 425 381 401 426 483 482
Social Sciences 242 247 226 249 308 260

Total US Citizen and Perms 14,420 15,115 15,800 17,986 18,412 19,543

Source: 1988, 1990, 1992, 1994, 1996, and 1998 Survey of Graduate Students and Postdoctorates in
Science and Engineering
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TABLE B-4: Percentage of US Citizens and Permanent Residents with
Postdoctoral Appointments in US Institutions by Field, 1988-1998

1988 1990 1992 1994 1996 1998

Agricultural Sciences 67.2% 61.5% 56.0% 50.1% 50.5% 52.1%
Biological Sciences 57.2% 53.5% 50.0% 50.4% 50.2%  48.6%
Chemistry 38.7% 36.4% 34.8% 38.3% 38.7% 37.8%
Earth, Atmospheric, and

Ocean Sciences 61.9% 63.5% 60.0% 62.4% 585% 58.8%
Engineering 34.8% 31.3% 32.3% 39.0% 39.3% 33.0%
Medical Sciences 62.1% 57.3% 52.1% 52.1% 52.1% 55.9%
Mathematical Sciences 54.7% 43.4% 54.9% 53.5% 44.8% 48.1%
Physics and Astronomy 52.1% 45.0%  45.0% 46.0%  49.1% 42.6%
Psychology 85.3% 82.1% 76.4% 77.3% 81.3% 78.8%
Social Sciences 75.6% 56.4% 62.6% 63.8% 69.4% 67.9%
Total 55.2% 51.1% 48.2% 49.4% 49.6% 49.3%

Source: 1988, 1990, 1992, 1994, 1996, and 1998 Survey of Graduate Students and Postdoctorates in
Science and Engineering

TABLE B-5: Reasons for Taking First Postdoctoral Appointment, by
Field of Doctorate, 1997

Expected  Work Training Other

or with Outside  Employment
Additional Specific PhD Not
Training Person Field Available Other Total
Biological Sciences 6,404 2,427 1,950 1,779 602 13,162
Percent 57.2% 51.8% 57.3% 40.4% 31.5% 54.3%
Chemistry 865 308 292 551 168 2,184
Percent 7.7% 6.6% 8.6% 12.5% 8.8% 9.0%
Earth, Atmospheric, and
Ocean Sciences 343 75 75 238 80 811
Percent 3.1% 1.6% 2.2% 5.4% 4.2% 3.3%
Engineering 586 464 288 517 401 2,256
Percent 5.2% 9.9% 8.5% 11.7% 21.0% 9.3%
Medical Sciences 205 137 82 68 74 566
Percent 1.8% 2.9% 2.4% 1.5% 3.9% 2.3%
Physics and Astronomy 1,010 347 175 399 162 2,093
Percent 9.0% 7.4% 5.1% 9.1% 8.5% 8.6%
Social and Behavioral
Sciences 1,368 564 412 514 305 3,163
Percent 12.2% 12.0% 12.1% 11.7% 15.9% 13.1%
All Postdoctorates 11,197 4,687 3,403 4,406 1,914 24,235
Percent 100% 100% 100% 100% 100% 100%

Source: Survey of Doctorate Recipients, 1997
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TABLE B-6: 1997 Status of 1995 Postdoctorates, by Selected Science &
Engineering Field

1997 Biological Physics and
Employment Status Sciences Chemistry Engineering Astronomy Psychology Total
Postdoc Appointment 3,445 317 281 504 170 5,281
Percent 50.5% 23.2% 27.8% 33.2% 25.3% 38.0%
4 Yr. or Univ. and
TenureTrack 899 230 129 253 94 2,288
Percent 13.2% 16.8% 12.7% 16.7% 14.0% 16.5%
Other Academic 1,213 279 103 250 209 2,548
Percent 17.8% 20.4% 10.2% 16.5% 31.1% 18.4%
Industry or
Self-Employed 735 342 373 320 73 2,173
Percent 10.8% 25.0% 36.9% 21.1% 10.9% 15.6%
Non-Profit or
Government 451 104 102 190 126 1,382
Percent 6.6% 7.6% 10.1% 12.5% 18.8% 10.0%
Unemployed 75 97 24 NA NA 213
Percent 1.1% 7.1% 2.4% NA NA 1.5%
Total 1995
Postdoctoral
Appointees 6,818 1,369 1,012 1,517 672 13,885

Source: Merged 1995 and 1997 data from the Survey of Doctorate Recipients

Note:NA = insufficient data to provide reliable information.

TABLE B-7: Sources of Job Advice for Individuals with and without
Postdoctoral Appointments

Best Sources Utilized Sources

Biochemistry Mathematics Biochemistry Mathematics
Postdoctoral Postdoctoral Postdoctoral Postdoctoral
Appointees  Appointees  Appointees  Appointees

Postdoctoral Mentor 41% 16% 59% 31%
Job Notice in Professional Journal 38% 31% 57% 51%
PhD Adviser 25% 39% 42% 60%
Sent Unsolicited 7% 13% 21% 37%
Other Faculty 16% 27% 39% 56%
Former Professional Contacts 16% 28% 25% 40%
Job Ads On-Campus 3% 6% 13% 13%

Source:Sciencel999, Vol. 285, p. 1518
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TABLE B-8: Comparison of Primary Concerns of Johns Hopkins
University Postdoctoral Appointees in 1992 and 1997

1992 1997
Future Job Placement 45% 68%
Salary Levels 47% 67%
Dental Insurance 0% 47%
Campus Parking 39% 40%
Research Funding 22% 37%
Personal Safety 60% 31%
Health Insurance 53% 26%
Child Care 29% 26%

Source:Sciencel999, Vol. 285, pp. 1514 (data collected by Johns Hopkins University Postdoctoral
Association)

TABLE B-9: Median Number of Months Spent in Postdoctoral
Appointment, by Field and Years Since Doctorate

Years Since Doctorate

4to06 7 to 10 11 to 20

Agricultural Sciences 20 22 25
Biological Sciences 46 45 38
Chemistry 22 24 22
Earth, Atmospheric, and Ocean Sciences 23 19 16
Physics and Astronomy 34 32 25
Psychology 15 16 20

All Science and Engineering 29 29 26

Source: Survey of Doctorate Recipients, 1995

Notes: Years since doctorate are counted from 1995 when data was collected. Data for the most
current, 1 to 3 years cohort, is not provided since many doctorates are still in postdoctoral positions.
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TABLE B-10: Number of Science and Engineering Doctorates by Field,
1975-1998

1975 1980 1985 1990 1995 1996 1997 1998

Agricultural Sciences 1,067 1,072 1,258 1,321 1,212 1,208 1,112 1,192

Biological Sciences 3,497 3,803 3,793 4,328 5,376 5,723 5,777 5,848
Medical Sciences 462 586 729 956 1,330 1,324 1,422 1,500
Engineering 3,002 2,479 3,166 4,894 6,008 6,305 6,098 5,919

Mathematical Sciences 1,147 962 998 1,597 2,187 2,043 2,030 2,100
Earth, Atmospheric, and

Ocean Sciences 634 628 617 769 807 807 897 838
Physics and Astronomy 1,300 983 1,080 1,393 1,652 1,676 1,597 1,584
Chemistry 1,776 1,538 1,836 2,100 2,162 2,148 2,143 2,217
Social Sciences 3,315 2,757 2,647 2,812 3,356 3,474 3,473 3,394
Psychology 2,751 3,098 3,118 3,281 3,279 3,340 3,564 3,681
All Science and

Engineering

Doctorates 18,951 17,906 19,242 23,451 27,369 28,048 28,113 28,273

Source: Survey of Earned Doctorates, 1920-1998

Note: Includes all doctorates, independent of citizenship status

TABLE B-11: Number of Science and Engineering Doctorates Planning
Postdoctoral Study by Field, 1975-1998

1975 1980 1985 1990 1995 1998

Agricultural Sciences 157 154 238 354 334 327
Biological Sciences 1,923 2,310 2,328 2,827 3,500 3,488
Medical Sciences 58 108 96 160 231 214
Engineering 385 279 425 843 1,193 949
Mathematical Sciences 119 111 147 300 437 367
Earth, Atmospheric, and

Ocean Sciences 139 176 213 281 338 306
Physics and Astronomy 611 445 486 765 885 672
Chemistry 811 606 747 927 1,089 943
Social Sciences 139 191 193 225 316 357
Psychology 377 476 485 553 751 882

All Science and
Engineering Doctorates 4,719 4,856 5,358 7,235 9,074 8,505

Source: Survey of Earned Doctorates, 1920-1998
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TABLE B-12: Source of Support for Academic Postdoctoral Appointees
by Field, 1998

Research Non-Federal

Fellowships Traineeships Grants Sources Total

Agriculture 28 1 345 292 666
Biological Sciences 1,575 1,084 8,557 4,264 15,480
Medical Sciences 1,716 1,548 4,020 4,853 12,137
Engineering 113 21 1,829 867 2,830
Mathematical and

Computer Sciences 75 2 370 195 642
Earth, Atmospheric, and

Ocean Sciences 71 12 670 144 897
Physics and Astronomy 111 9 1,754 342 2,216
Chemistry 249 28 2,421 1,018 3,716
Social Sciences 35 26 96 226 383
Psychology 79 109 248 176 612
Total 4,052 2,840 20,310 12,377 39,579

Source: Survey of Graduate Students and Postdoctorates in Science and Engineering, 1998

TABLE B-13: Married and Dependent Status of Postdoctoral Appointees
in 1997

HAVE NO NOT
CHILDREN CHILDREN MARRIED MARRIED

Number Percent Number Percent Number Percent Number Percent

Agriculture 373 54.7% 309 45.3% 539 79.0% 143 21.0%
Biological

Sciences 5,329 405% 7,833 59.5% 8,984 68.3% 4,178 31.7%
Medical Sciences 276 48.8% 290 51.2% 345 61.0% 221  39.0%
Engineering 855 37.9% 1,401 62.1% 1,686 74.7% 570 25.3%

Mathematical
and Computer

Sciences 101 15.3% 557 84.7% 296 45.0% 362 55.0%
Earth,

Atmospheric,

and Ocean

Sciences 345 42.5% 466 57.5% 479 59.1% 332  40.9%
Physics and

Astronomy 555 26.5% 1,538 73.5% 1,160 55.4% 933 44.6%
Chemistry 595 27.2% 1,589 72.8% 1,328 60.8% 856 39.2%
Social Sciences 1,118 35.3% 2,045 64.7% 1,931 61.0% 1,232 39.0%
Psychology 856 38.0% 1,398 62.0% 1,425 63.2% 829 36.8%

Source: Survey of Doctorate Recipients, 1997
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TABLE B-14: Ratio of the Number of Tenured Faculty to the Number of
Doctorates in 1987 and 1997

Ratio
Tenured Faculty/
Doctorates Tenured Faculty Doctorates
1987 1997 1987 1997 1987 1997
Agriculture 157 281 5,551 6,107 35.4 21.7
Biological Sciences 1,923 3,324 22,967 24,718 11.9 7.4
Medical Sciences 58 197 2,545 3,899 43.9 19.8
Engineering 385 1,000 12,950 15,691 33.6 15.7
Mathematical and Computer
Sciences 119 365 9,841 12,554 82.7 34.4
Earth, Atmospheric, and
Ocean Sciences 139 309 2,944 3,504 21.2 11.3
Physics and Astronomy 611 654 7,047 7,370 11.5 11.3
Chemistry 811 923 9,334 8,623 11.5 9.3
Social Sciences 516 1,019 24,008 26,137 46.5 25.6
Psychology 377 733 12,404 13,993 32.9 19.1

Source: Survey of Doctorate Recipients, 1987 and 1997

TABLE B-15: Median Postdoctoral Salaries by Employment Sector and
Field of Doctorate in 1997 for Doctorate in the Six-Year Cohort, 1991-1996

Academe Industry Government
Life Sciences $27,000 $33,000 $35,000
Engineering $30,000 $56,500 $45,000
Physics and Astronomy $34,000 $48,000 $42,000
Chemistry $25,000 $40,000 $48,000
Social/Behavioral Sciences $27,600 $30,000 $35,000

Source: Survey of Doctorate Recipients, 1997

Note: Median salaries are presented only for individuals who received their doctorate between 1991
and 1996 to avoid including senior personnel who might classify a leave position as a postdoctoral
appointment. Other fields where not included since the number of data points may be too small to
provide accurate information.
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TABLE B-16: Median Industrial Salaries in 1997 for Doctorates in the
Six-Year PhD Cohort, 1991-1996, by Field and Type of Appointment

Postdoctoral Positions Non-Postdoctoral Positions
Life Sciences 33,000 61,000
Engineering 56,500 69,000
Physics and Astronomy 48,000 64,000
Chemistry 40,000 62,400
Social/Behavioral Sciences 30,000 50,000

Note: Median salaries are presented only for individuals who received their doctorate between 1991
and 1996 to avoid including senior personnel who might classify a leave position as a postdoctoral
appointment. Other fields where not included since the number of data points may be too small to
provide accurate information.

Source: Survey of Doctorate Recipients, 1997

TABLE B-17: Median Government Salaries in 1997 for Doctorates in the
Six-Year PhD Cohort, 1991-1996, by Field and Type of Appointment

Postdoctoral Positions Non-Postdoctoral Positions
Life Sciences 35,000 50,000
Engineering 45,000 60,000
Physics and Astronomy 42,000 60,000
Chemistry 48,000 60,000
Social/Behavioral Sciences 35,000 51,000

Source: Survey of Doctorate Recipients, 1997

Note: Median salaries are presented only for individuals who received their doctorate between 1991
and 1996 to avoid including senior personnel who might classify a leave position as a postdoctoral
appointment. Other fields where not included since the number of data points may be too small to
provide accurate information.
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TABLE B-18: Number of Postdoctoral Appointments in Selective Survey
Years, 1981-1997

Academic Postdoctoral Positions

1981 1985 1989 1993 1997

Life Sciences 5,257 5,294 6,909 7,720 11,253
Engineering 192 187 607 919 1,671
Physics and Astronomy 716 781 1,019 1,635 1,541
Chemistry 1,258 1,235 1,562 1,806 1,621
Social and Behavioral Sciences 894 1,090 1,148 588 2,069

Industrial Postdoctoral Positions

1981 1985 1989 1993 1997

Life Sciences 100 193 217 404 655
Engineering NA NA 169 198 140
Physics and Astronomy 55 115 57 79 54
Chemistry NA 70 NA 240 307
Social and Behavioral Sciences NA 80 NA 50 465

Governmental Postdoctoral Positions

1981 1985 1989 1993 1997

Life Sciences 332 502 583 1,524 1,594
Engineering NA 144 NA 144 384
Physics and Astronomy 62 NA 82 150 468
Chemistry 26 59 82 173 217
Social and Behavioral Sciences 88 NA NA 181 313

Source: 1981, 1985, 1989, 1993, and 1997 Survey of Doctorate Recipients

Note: NA = insufficient data to provide reliable information.
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Appendix C

Results of Survey of Organizations with
Postdoctoral Scholars

compensation, benefits, and services they receive from the institutions in

which they serve. Therefore, COSEPUP decided to conduct a very limited
survey to gain an understanding of the status quo. By doing so, the committee
was able to identify what changes needed to be made in order to enhance the
postdoctoral experience.

COSEPUP decided to survey the top 25 academic institutions (in terms of
the largest numbers of postdoctoral scholars) and five each of the following:
smaller institutions (in terms of number of postdoctoral scholars), medical
schools, historically black colleges and universities (HBCUSs), industry, research
institutions, and government laboratories. The survey was conducted from
November 1999 to April 2000.

The survey was conducted of 49 organizations who have postdoctoral scholars.
Forty of the 49 organizations responded (82 percent response rate). These orga-
nizations are listed below:

Little information is available regarding the current status of postdocs as to the

Academic Institutions

Arizona State University

Columbia University

Cornell University

Harvard University

Indiana University

lowa State University

Massachusetts Institute of Technology

138
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Stanford University

Tennessee State University

The University of Michigan

The University of Texas at Austin
University of California, Berkeley
University of California, Los Angeles
University of California, San Diego
University of California, San Francisco
University of Cincinnati

University of Colorado, Boulder
University of Minnesota

University of North Carolina, Chapel Hill
University of Washington

University of Wisconsin, Madison
Virginia Polytechnic Institute and State University
Washington University

Yale University

Medical Schools

John Hopkins University School of Medicine

NYU School of Medicine

University of Medicine and Dentistry of New Jersey
University of Pennsylvania School of Medicine
University of Toronto, Faculty of Medicine

Yeshiva University, Albert Einstein College of Medicine

Government

Los Alamos National Laboratory

Environmental Protection Agency (ORD, NCER, ESRD)
National Oceanic and Atmospheric Administration (NOAA)
US Army Research Laboratory

Industry

Eli Lilly and Company
Microsoft Corporation
Parke-Davis

Research Institutes

Chemical Industry Institute of Toxicology
Fred Hutchinson Cancer Research Center
Rowland Institute for Science
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The remainder of this appendix provides the survey questions asked of the
institutions with postdoctoral scholars and their responses to those questions.

POSTDOCTORAL SURVEY

Given by the Committee on Science, Engineering, and Public Policy
A Joint Committee of the National Academies

Name:
Organization Name:
Department:

Title:

City:

State, Zip Code:
Daytime Phone:
Email:

Please fill out responses to each question below. If none of the choices are
appropriate, please explain your organization’s policy or service in the space
provided. If you do not have enough information to answer a question, please
mark the Do not know option.

Please check here if you would like your data to remain confidential.

1. Does your organization provide job placement services for your
postdocs? (Select all that apply.)

Services are available from an assigned individual whose sole responsibility
is to work with postdocs (and graduate students).

Services are available on-site as part of general student/employee services.
Job placement tends to be the responsibility of the adviser.

Job placement is the responsibility of the postdoc.

Job placement is a dual responsibility of the adviser and postdoc.

Do not know.

Other, please explain:

2. Does your organization establish minimum and/or maximum stipend
levels for postdocsf yes, please specify dollar value for minimum and/or
maximum stipends. If no, why not?

Yes No Do not know
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If yes, please specify dollar values in the space provided.
If no, why not?
Other, please explain:

3. Does your organization provide medical benefits to all postdocs and
their dependents?(Select all that apply.)

The organization pays for medical benefits for all postdocs and their
dependents.

The organization provides medical benefits at full compensation to all
postdocs but not their dependents.

The organization requires that postdoc advisers pay for the medical benefits
of their postdocs.

The organization informs postdocs of medical benefit plans that they and
their dependents can enter at own expense (if at a discounted rate, please
provide the percent discounted). Discount %:

The source of the postdoc’s funding determines medical benefit availability.
No medical benefits are provided by the organization.

Do not know.

Other, please explain:

4. How is the postdoc made aware of benefits that are and are not avail-
able? (Select all that apply.)

A formal letter of acceptance is sent prior to arrival to each postdoc by the
organization and/or postdoc adviser outlining the organization’s policies on
paid-for benefits.

An orientation meeting or equivalent is given to all entering postdocs
discussing benefits.

It is the responsibility of the adviser to discuss benefit availability with the

postdoc.

No information is formally provided.

Do not know.

Other, please explain:

5. Which of the following benefits is provided at full compensation to ALL
postdocs, regardless of adviser or funding sourcgBelect all that apply.
If a benefit is offered at a reduced cost to the postdoc, please specify percent
discounted.)
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Dental insurance Discount %:
Disability Discount %:
Maternity/paternity leave

Email/computer accounts

Campus housing Discount %:
Cost of living salary adjustments

Merit increases

Child daycare Discount %:
Vacation time
Sick leave
Library Discount %:
On-campus parking (or equivalent) Discount %:
Retirement (401K, 403B or equivalent) Discount %:
Life insurance Discount %:
Travel expenses to conferences

when the postdoc is presenting Discount %:
Travel expenses to conferences

when the postdoc is not presenting Discount %:

Do not know
Other benefits, please specify:

A. A. Other Discount %:
B. B. Other Discount %:
C. C. Other Discount %:

6. Does the organization have staff that deals specifically with the special
needs of non-US or foreign national postdocs?

Yes

No

No, handled by postdoc adviser
Do not know

Other, please explain:

7. If offered, in what areas do foreign national postdocs receive assistance?
(Select all that apply.)
Visas

Housing
Tax advice
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Credit references

Social Security

Drivers License

English language or writing classes
No special services are available
Do not know

Other, please explain:

8. Does the organization require performance evaluations throughout a
postdoc’s appointment?

Regular performance evaluations are required.

Each postdoc is evaluated by an appointed advisory committee that includes
individuals beyond their direct advisers.

Documented progress reviews are performed by the respective adviser at
his/her discretion.

No official performance reviews of any type are required.

Do not know.

Other, please explain:

9. How is the duration of a postdoctoral appointment determined?Select
all that apply.)

Determined prior to postdoc’s arrival.

Determined by an appointed advisory committee after a formal presentation.
Determined primarily by the adviser at any time point throughout a post-
doc’s appointment.

Determined primarily by source of funding and/or funding availability.

Do not know.

Other mechanism, please explain:

10. Is there a Postdoctoral Association or equivalent on-site?

A Postdoctoral Association or equivalent is available and run by postdocs
themselves.

A Postdoctoral Association or equivalent is available and run by the institution.
An Association that serves both doctoral students and postdocs is available.
No organizations are available for postdocs. [Go to question 12]

Do not know. [Go to question 12]

Other, please explain:
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11. If your organization has a Postdoctoral Association or equivalent, what
are its main functions?(Select all that apply.)

A conduit for information services such as housing, childcare, visas for
international postdocs, and general personal living questions.

Acts as a liaison between postdoc and the administration.

Provides appointed representatives to the organization’s administrative
councils.

Provides professional and social activities for postdocs.

Do not know.

Other, please explain:

12. Who are the neutral parties responsible at the organization for
handling grievances of the postdoc?Select all that apply.)

Human Resource staff person

An ombudsperson

A dean or department chairperson
The adviser

Do not know

Other, please explain:

13. How are postdocs classified at your organizationg®elect all that apply.
For multiple answers, please define the nature of the each appointment
classification.)

Faculty Description:
Student Description:
Staff Description:
Employee Description:
Fellow Description:
Associate Description:
Trainee Description:
Other, please specify: Description:

14. Please indicate how many postdocs are currently serving appointments
at this organization? (Please provide the most current information available.)

Less than 50
50 to 100
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101 to 250

251 to 500

501 to 750

751 to 1000
More than 1000
Do not know

Data from 19

Thank you for taking the time to complete this survey.

Survey Results

1. Does your organization provide job placement services for your post-
docs?(Select all that apply.).

Responses
Number Percent

Services are available from an assigned individual whose
sole responsibility is to work with postdocs (and graduate

students). 7 17.5%
Services are available on-site as part of general

student/employee services. 13 32.5%
Job placement tends to be the responsibility of the

adviser. 4 10.0%
Job placement is the responsibility of the postdoc. 12 30.0%
Job placement is a dual responsibility of the adviser

and postdoc. 28 70.0%
Do not know 0 0.0%
Other 9 22.5%
Non-Respondents 0

The “other” responses were consistent with the primary responses, which
indicate only moderate job placement activity for postdocs on the part of institu-
tions. A few mentioned such resources as career centers, job fairs, job placement
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web sites, and general student services, and several reported that job placement
activities are localized and vary by institutional unit.

2. Does your organization establish minimum and/or maximum stipend
levels for postdocs? If yes, please specify dollar value for minimum and/or
maximum stipends. If no, why not?

Yes 55% (22 responses) No 45% (18 responses)

For “yes” responses, the values followed a consistent pattern, which varied
by sector. Among universities, minimum levels tended to follow the NIH scale
(which begins with a stipend of $26,256); a few were lower. Among the national
laboratories and other facilities, most salaries began in the $40,000 to $50,000
range, with lows in the 30s. Maximum government stipends were in the 50s,
with a high of $64,750. Some national labs offered “add-on” amounts for “criti-
cal skills,” from $2,000-$10,000. In industry, stipends beginning in the 30s were
common.

For “no” responses, institutions enumerated a range of ambiguities that
inhibited the establishment of uniform stipend levels, including the wide variety
of job titles and policy differences among departments, schools, or laboratories.
Several institutions reported that policies were being prepared.

Some institutions reported the use of other, more subjective criteria to set
stipend levels, including the “experience/potential of the postdoc” and the “norms
of the field.”

Many institutions noted that salary levels for postdocs on fellowships or
other outside support are not set by the institution.

3. Does your organization provide medical benefits to all postdocs and
their dependents?(Select all that apply.)
Academic Institutions (N = 30)

Responses
Number Percent

The organization pays for medical benefits for all
postdocs and their dependents. 3 10.0%

The organization provides medical benefits at full
compensation to all postdocs but not their dependents. 3 10.0%
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The organization requires that postdoc advisers pay for
the medical benefits of their postdocs. 5 16.7%

The organization informs postdocs of medical benefit
plans that they and their dependents can enter at own
expense. Percent discounted: Group Rate Plan. (one

response at 80%) 7 23.3%
The source of the postdoc’s funding determines medical

benefit availability. 11 36.7%
No medical benefits are provided by the organization. 2 6.7%
Do not know 0 0.0%
Other medical benefits 14 46.7%
Non-Respondents 0

Non-Academic Organizations (N = 10)

Responses
Number Percent

The organization pays for medical benefits for all
postdocs and their dependents. 5 55.6%

The organization provides medical benefits at full
compensation to all postdocs but not their dependents. 1 11.1%

The organization requires that postdoc advisers pay for
the medical benefits of their postdocs. 0 0.0%

The organization informs postdocs of medical benefit
plans that they and their dependents can enter at own
expense. Percent discounted: Group Rate Plan. (one

response at 80%) 1 11.1%
The source of the postdoc’s funding determines medical

benefit availability. 0 0.0%

No medical benefits are provided by the organization. 0 0.0%
Do not know 0 0.0%
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Other medical benefits 2 22.2%

Non-Respondents 1

Among universities, many reported that they provided medical coverage
only for those postdocs considered employees; i.e., those paid from research
grants (“equivalent to other research faculty/staff").

By contrast, postdocs on fellowships or other external funding support
(which includes many foreign postdocs) were less certain of support. Some could
count on coverage from their own grant (e.g., the NRC Associateship provided
full coverage); others could not, and had to arrange for coverage on their own
(“full-time postdocs required to have benefits by state law, except NIH, who
don’t qualify”). Some universities allowed these externally funded postdocs to
buy into available group plans.

Some universities required coverage for all postdocs, regardless of funding
source. This meant that those postdocs not paid by the university or covered
independently had to be picked up by the adviser or department (“must be paid
by employing department”).

Postdocs whose coverage was provided by universities received only indi-
vidual plans. Coverage for spouses and dependents was expected to be paid for
by the postdoc.

Typically, industry and government labs offered postdocs the same medical
plans offered to employees, with the majority of the premium paid by the
employer.

4. How is the postdoc made aware of benefits that are and are not
available? (Select all that apply.)

Academic Institutions (N = 30)

Responses
Number  Percent

A formal letter of acceptance is sent prior to arrival

to each postdoc by the organization and/or postdoc

adviser outlining the organization’s policies on

paid-for benefits. 10 33.3%

An orientation meeting or equivalent is given to all
entering postdocs discussing benefits. 10 33.3%
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It is the responsibility of the adviser to discuss

benefit availability with the postdoc. 14 46.7%
No information is formally provided. 3 7.5%
Do not know 0 0.0%
Other 13 43.3%
Non-Respondents 0

Non-Academic Organizations (N = 10)

Responses
Number Percent

A formal letter of acceptance is sent prior to arrival

to each postdoc by the organization and/or postdoc

adviser outlining the organization’s policies on

paid-for benefits. 6 60.0%

An orientation meeting or equivalent is given to
all entering postdocs discussing benefits. 7 70.0%

It is the responsibility of the adviser to discuss

benefit availability with the postdoc. 2 20.0%
No information is formally provided. 3 7.5%
Do not know 0 0.0%
Other 3 30.0%
Non-Respondents 0

The “other” responses indicate that some institutions do not have a central-
ized mechanism by which to communicate with postdocs about benefits and
other institutional matters. Universities described a number of avenues by which
postdocs may or may not receive information (“generally receive information
from department administrators,” “most send letters,” “responsibility of depart-
ment or center, not adviser”). Several had no certain process (“Often business
managers take on the responsibility of informing postdocs”). Some were in the
process of including benefits information in a formal acceptance letter.
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5. Which of the following benefits is provided at full compensation to ALL
postdocs, regardless of adviser or funding sourcgBelect all that apply.
If a benefit is offered at a reduced cost to the postdoc, please specify percent
discounted.)
Academic Institutions (N = 30)

Responses
Number Percent

Dental insurance 8 27.6%
Disability 8 27.6%
Maternity/paternity leave 9 31.0%
Email/computer accounts 26 89.7%
Campus housing 4 13.8%
Cost of living salary adjustments 1 3.4%
Merit increases 7 24.1%
Child daycare 2 6.9%
Vacation time 15 51.7%
Sick leave 13 44.8%
Library 26 89.7%
On-campus parking (or equivalent) 13 44.8%
Retirement (401K, 403B or equivalent) 7 24.1%
Life insurance 9 31.0%

Travel expenses to conferences when the postdoc

is presenting 3 10.3%
Travel expenses to conferences when the postdoc is

not presenting 2 6.9%
Do not know 1 3.4%
Other benefits 4 13.8%
Non-Respondents 1
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Non-Academic Organizations (N = 10)
Responses

Number  Percent
Dental insurance 8 88.9%
Disability 8 88.9%
Maternity/paternity leave 7 77.8%
Email/computer accounts 8 88.9%
Campus housing 0 0.0%
Cost of living salary adjustments 3 33.3%
Merit increases 4 44.4%
Child daycare 3 33.3%
Vacation time 8 88.9%
Sick leave 8 88.9%
Library 7 77.8%
On-campus parking (or equivalent) 7 77.8%
Retirement (401K, 403B or equivalent) 6 66.7%
Life insurance 8 88.9%
Travel expenses to conferences when the postdoc
is presenting 9 100.0%
Travel expenses to conferences when the postdoc is
not presenting 8 88.9%
Do not know 1 11.1%
Other benefits 2 22.2%
Non-Respondents 1

Some common “other” benefits offered to postdocs included access to recre-
ational tickets, athletic facilities, credit unions, student unions, tuition wavers,
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travel accident insurance, and alumni privileges. Some institutions offered vari-
ous leave benefits, including one vacation week for marriage, an illness pay
program (up to one month), and six weeks of paid parental leave. At many
universities, leave policies were determined by the adviser. Several institutions
mentioned retirement plans, with most requiring a vesting period of two or more
years. Several national labs covered relocation expenses.

6. Does the organization have staff that deals specifically with the special
needs of non-US or foreign national postdocs?

Responses
Number Percent

Yes 28 70.0%
No 3 7.5%
No, handled by postdoc adviser 3 7.5%
Do not know 0 0.0%
Other, please explain: 6 15.0%
Non-Respondents 0 0

Most of the “other” responses indicated a pattern of offering postdocs the
same access to international services as students and other scholars.

7. If offered, in what areas do foreign national postdocs receive assistance?
(Select all that apply.)

Responses
Number Percent

Visas 36 97.3%
Housing 20 54.1%
Tax advice 23 62.2%
Credit references 4 10.8%
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Social Security 16 43.2%
Drivers License 4 10.8%
English language or writing classes 21 56.8%
No special services are available 1 2.7%
Do not know 0 0.0%
Other 7 18.9%
Non-Respondents 3

Other areas where foreign national postdocs were offered assistance includ-
ed obtaining a Social Security number, a drivers license, and tax treaty informa-
tion. Several institutions offered help with household furnishings and support
groups for spouses and dependents.

8. Does the organization require performance evaluations throughout a
postdoc’s appointment?
Academic Institutions (N = 30)

Responses
Number Percent

Regular performance evaluations are required. 5 16.7%

Each postdoc is evaluated by an appointed advisory
committee that includes individuals beyond their direct

advisers. 0 0.0%
Documented progress reviews are performed by the

respective adviser at his/her discretion. 4 13.3%
No official performance reviews of any type are required. 14 46.7%
Do not know 1 3.3%
Other 6 20.0%
Non-Respondents 0
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Non-Academic Organizations (N = 10)

Responses
Number Percent

Regular performance evaluations are required. 7 70.0%

Each postdoc is evaluated by an appointed advisory
committee that includes individuals beyond their

direct advisers. 1 10.0%
Documented progress reviews are performed by the

respective adviser at his/her discretion. 1 10.0%
No official performance reviews of any type are required. 1 10.0%
Do not know 0 0.0%
Other 0 0.0%
Non-Respondents 0

The responses to this question indicated that some institutions are examin-
ing and/or revising their policies on evaluations (“may change”; “will be imple-
menting performance management for all postdocs”). Others described optional
or discretionary approaches to evaluation (“depends on program”; “depends on
funding source”; “varies by unit”). Several institutions expected the adviser to

take responsibility for evaluations, without formal reporting to the institution.
9. How is the duration of a postdoctoral appointment determined?Select
all that apply.)

Responses
Number  Percent

Determined prior to postdoc’s arrival. 18 45.0%

Determined by an appointed advisory committee after
a formal presentation. 1 2.5%

Determined primarily by the adviser at any time
point throughout a postdoc’s appointment. 23 57.5%

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

APPENDIX C 155

Determined primarily by source of funding and/or

funding availability. 22 55.0%
Do not know 0 0.0%
Other mechanism 13 32.5%
Non-Respondents 0

Many institutions said that they had firm limits to postdoctoral terms (typi-
cally three, four, or five years). Others allowed for extensions “in special cases,”
which sometimes required the specific approval of an administration officer.
Other policies were to appoint postdocs for a year at a time, with renewal depend-
ing on funding and performance, or to allow the length of training to vary by
field and source of funding, with no suggested limit.

10. Is there a Postdoctoral Association or equivalent on-site?

Responses
Number Percent

A Postdoctoral Association or equivalent is available

and run by postdocs themselves. 11 27.5%
A Postdoctoral Association or equivalent is available

and run by the institution. 1 2.5%
An Association that serves both doctoral students and

postdocs is available. 0 0.0%
No organizations are available for postdocs. 23 57.5%
Do not know 1 2.5%
Other 4 10.0%
Non-Respondents 0

The “other” responses mentioned one other postdoctoral association run by
postdocs, a “postdoctoral council.” One institution reported an association run
jointly by postdocs and the institution. Most indicated that postdoctoral activities
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were either informal or confined to the lab, department, or a particular group
(e.g., Chinese Students and Scholars).

11. If your organization has a Postdoctoral Association or equivalent, what
are its main functions?(Select all that apply.)

Responses
Number Percent

A conduit for information services such as housing,
child care, visas for international postdocs, and general

personal living questions. 7 50.0%
Acts as a liaison between postdoc and the administration. 11 78.6%
Provides appointed representatives to the organization’s

administrative councils. 5 35.7%
Provides professional and social activities for postdocs. 13 92.9%
Do not know 1 7.1%
Other 1 7.1%

Non-Respondents (based on 16 responses to Question 10) 2

One organization reported that its office of postdoctoral programs worked
closely with the postdoctoral council (run by postdocs). For example, the office
and council “...co-sponsor responsible conduct in research training, career work-
shops, a career fair, and survival skills training. [The office] is establishing men-
tor guidelines. It enforces the University policy on postdoctoral appointments
which sets minimum stipends and benefits....”

12. Who are the neutral parties responsible at the organization for
handling grievances of the postdoc?Select all that apply.)

Responses
Number  Percent

Human Resources staff person 19 51.4%

An ombudsperson 16 43.2%
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A dean or department chairperson 28 75.7%
The adviser 17 45.9%
Do not know 1 2.7%
Other 12 32.4%

Non-Respondents

Institutions reported a wide range of “other” methods for handling postdoc
grievances, from “same as junior faculty” to “office of grad studies and research”
and “ombudsfolks—faculty peer adviser selected by postdocs”). A few placed
most of the responsibility on a single person (“vice provost for research,” “pro-
vost,” “always dean or chair; sometimes human resources, too”), while a smaller
number described a more flexible process (“dispute resolution guideline for
College of Medicine postdoctoral fellows; ad hoc committee makes recommen-
dation to associate dean for research and graduate education”). At an industry
lab, a variety of avenues were available, including human resources, a Scientific
Advisory Committee of senior scientists, and “line management.” National labs
mentioned both laboratory or division managers and a postdoctoral committee.

13. How are postdocs classified at your organizationg®elect all that apply.
For multiple answers, please define the nature of the each appointment
classification.)

Responses
Number Percent

Faculty 5 12.5%
Student 5 12.5%
Staff 4 10.0%

Employee 16 40.0%
Fellow 20 50.0%

Associate 9 22.5%
Trainee 14 35.0%

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9831

Enhancing the Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral Scholars, Advisers,...

158 ENHANCING THE POSTDOCTORAL EXPERIENCE FOR SCIENTISTS AND ENGINEERS

Other please specify 9 22.5%

Non-Respondents 0

The “other” ways to classify postdocs varied widely, including “employees-
in-training,” “scholars,” “visiting postdoctoral scholars,” and “students in train-
ing.” One national lab used three categories of fellow, depending on funding
source. Many titles were variations on the two commonest classifications—"fel-
low” and “research associate”—but a few seemed to indicate a desire for a more
functional definition: “guest researcher,” “academic professional,” “trainees—
irrespective of funding source,” and “someone receiving further training in the
laboratory.”

14. Please indicate how many postdocs are currently serving appointments
at this organization? (Please provide the most current information available.)

Responses
Number  Percent

Less than 50 6 15.4%
50 to 100 7 17.9%
101 to 250 8 20.5%
251 to 500 3 7.7%
501 to 750 2 5.1%

751 to 1000 6 15.4%
More than 1000 7 17.9%
Do not know 0 0.0%

Non-respondents 1
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Summary of Workshop on Enhancing the
Postdoctoral Experience

DECEMBER 21, 1999
WASHINGTON, DC

SUMMARY

flow group of more than 100 people from universities, national labs, federal

agencies, research institutes, industries, foundations, and disciplinary societies,
including 25 who were invited to make brief presentations. The committee was
impressed by the high level of interest in this topic, and by the spirited opinions
of all participants, including postdocs, researchers, administrators, and other con-
cerned parties. (A list of workshop participants follows this summary.)

The discussions, chaired by COSEPUP member Mildred Dresselhaus (and
attended by COSEPUP Chair Maxine Singer for part of the session), were orga-
nized by the following topics: administrative status, compensation and benefits,
classification and titles, career planning, postdoctoral offices and associations,
foreign-national postdocs, and good mentoring practices.

The comments were too extensive and diverse to capture in a single brief
document. This summation, therefore, is intended to offer a representative and
informal sampling of specific comments from a diverse group of people and institu-
tions. Many of the comments reflect efforts to enhance the postdoctoral experience
by improving the status, working conditions, and recognition of postdocs.

Q n all-day workshop on the postdoctoral experience was attended by an over
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ADMINISTRATIVE STRUCTURES

 Institutional goals for postdocs vary widely by field and sector. For
example, preparing a postdoc for “independence” does not fit the indus-
trial culture, where more research is done in teams.

» Postdocs [at universities] may be “shadow people.” They don't have a
place. Sometimes we have to use certain titles to get what we want for
them.

» At Mayo, we classify them as research fellow (1-3 years), then senior
research fellow (4-7 years), then research associate, which can last indef-
initely.

» At Albert Einstein College of Medicine, a postdoctoral office was created
four years ago to handle postdoc appointments, benefits, housing, etc.
The office sends a letter to advisers after 18-24 months informing them
how long a postdoc has been in their lab and whether it's time for a salary
increase as required by guidelines. In the fourth year an extensive letter is
sent asking for a CV and publication record; the Pl and department chair
evaluate the next step: will the postdoc be renewed for a fifth (and final)
year? After that they either leave or become a research associate, with
faculty benefits. This keeps them from falling through the cracks.

» Each institution needs to rewrite policy to suit its particular mission and
pass it around to postdocs and faculty.

» The University of Pennsylvania started a postdoc policy in 1996 for the
medical school.

» A postdoctoral office must not infringe on the postdoc-adviser relationship.

» At Caltech, they're between faculty and staff and students. When we
started the postdoctoral scholar position, they wanted oversight because
they wanted a relationship with the administration, not just the faculty.

» At NIST we have central funding, like portable fellowships, so the post-
doc doesn’t have to be stuck with one adviser. In several cases we've
switched them to new advisers.

* UPenn keeps a database on all postdocs, including place and date of
terminal degree, visa status, research field, what they've published.

» At Alabama/Birmingham all phases of postdoctoral appointments had
been left to the discretion of each department. One of the first priorities
of the postdoctoral office was to identify all postdocs on campus and
create a database. The disparity between what postdocs were being paid
became disturbingly evident, and steps are now being taken to bring
salaries more in line with national standards.

* When a Howard Hughes grant is initiated, we have a contract with terms
and conditions. It’s still hard for us to track how fellows are treated. We
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stipulate that $5,000 of the institution’s allowance is for health benefits,
but we see that some postdocs are getting it and some not.

» At Chicago we’d like more open and fair hiring, through a central source.
It's difficult, because now it's done when you meet someone at a con-
gress and talk them into writing you into their next grant.

» At Vanderbilt we require annual reappointment and ask department chairs
to approve it. This allows institutional controls. | refuse to reappoint
without suitable salary level, justification, and an evaluation.

» At Cincinnati, we approved a postdoc policy two weeks ago. We've been
working on it for two years: health, vacation, maternity leave, drugs,
salary at NRSA levels, and benefits from general university funds.

» The University of California did a broad “vision statement” for postdocs
in 1998, and each of the nine campuses is trying to conform.

» At UCLA, with 900 postdocs, the graduate division (not the university)
took the initiative to put them in the same division, with the same facili-
ties and benefits.

CAREER PLANNING AND TRANSITIONS

» Postdocs need skills that are applicable in any career. A postdoc must
gain experience for the next career step. They're not just a person in your
lab.

* Most advisers are academics; they don’t know what industry expects.
They need to hear more from the “final” employers.

* We shouldn’t use the term “alternative careers.” This implies that any-
thing outside the university is inferior: public policy, writing, teaching.
These are just “careers.”

» Industry employers are looking for “soft” skills—those not developed at
the bench.

» The Burroughs Wellcome Fund provides “bridging awards” of 40-45K
for the transitional time after a postdoc.

» A transitional grant isn’t needed. It may take a year or so for a postdoc to
get up to speed, especially if changing fields; after that you can begin to
see how they’ll do. They should start looking for a job after three years,
and five years is a reasonable time to figure out if this work is for you.

» Five years is plenty to see if a person is going to be an individual investi-
gator; you may know even when they get their PhD. The difficulty is, if
they don’t seem ready there aren't a lot of other options.

» At UPenn, the time limit is five years; after that they go either to 1) staff
scientist or 2) academic track, where they start getting independent fund-
ing. The most rapidly growing sector in science is the soft-money posi-
tions, like post-postdoc.
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» At Hopkins, the limit for postdocs is six years, but you can come in after
working somewhere else. We need an overall time limit.

» Both UCSF and the University of Chicago sponsor science career forum
at which postdocs can give poster presentations and meet with employers.

» At Alabama/Birmingham, each postdoc can take at least one class per
year, paid for by the postdoctoral office. We help those who want experi-
ence teaching and compensate for their time away from the lab.

» At Einstein, there is no formal career planning office, but monthly work-
shops about 1) academic careers, led by new assistant professors who had
postdocs, and 2) other careers, with people from scientific publishing,
patent law, journals, and Wall Street.

» Postdocs need to know how to teach. Being “allowed” to teach is the
wrong word!

» Teaching is very time-consuming if done well. It has to be worked out
with the adviser.

* Some institutions don’t hold to NIH standards. Postdocs are in a very
vulnerable situation. If more had portable grants and could move, they'd
be in a stronger position to enhance their career.

* NIH has five-week courses three times a year in writing, speaking, etc.
Some fellows have adjunct jobs teaching in the evening.

» Every postdoc should attend at least one professional meeting a year.

» Women are still at a disadvantage in science. A disproportionate number
go into soft-money positions. According to a William and Mary survey,
dissatisfaction is higher among women than among men. Women
shouldn’t be penalized for taking time to start a family.

CLASSIFICATION AND TITLES

* NSF grantees are getting older, over 30; a lot are married, a third have
significant debt. They need benefits.

» Nobody's categories are perfect; each institution has to adapt something
that works. Postdocs should get the best of both worlds, not the worst of
both worlds.

» Some of the most gifted postdocs may be penalized if they're classified
as fellows; the institution may or may not come up with health benefits.

» At UPenn we consider postdocs in advanced research training, in prepa-
ration for next career steps, whatever they might be. We have an obliga-
tion to train them. From that definition comes everything else. But we
have two classes of people doing the same thing and treated differently
by federal regulations. We have federally funded NRSA postdocs, on
training grants, then we have the large majority supported by RO1s, which
OMB Circular A21 calls a fee for service situation, who are taxed like
employees and get benefits.
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» At Eli Lilly Co, there are 75 postdocs who are classified as “postdoctoral
scientist/fixed-duration employees.” Ten years ago all employees were
considered full-time; now there are many contractors.

» At West Virginia, a postdoc is on a research track that can go on forever,
but it affords a way to do that with benefits.

» At the University of Medicine and Dentistry of New Jersey, we define
them as students in training. Health is picked up by the grant, or if not, by
the PI. It's university policy. We supplement grants if they’re too low
from the university foundation. After four years they become employees
and get institutional benefits. Monitoring doesn’t work at the local level.

* OMB A21 has created some problems and affected the rate of compensa-
tion. There are efforts to change that.

COMPENSATION AND BENEFITS

» Postdocs are not trainees; they're producing most of the results in the
labs of America. We owe it to ourselves to compensate them right from
the start. It would be better to have a smaller number of postdocs but
better paid. They might be expected to do more. Now, it's ‘My postdoc
doesn’t work hard, but what do you expect for 25K?”

» Postdocs with a MD degree are paid on the house officer salary scale,
which irritates PhDs. But if you brought them down to PhD scale, you
wouldn’t get any MD’s to do research.

» At Caltech if the amount of stipend doesn’t meet our minimum, we insist
that the PI bring them up to that.

* We have an ombudsperson at NIH and it is fabulously useful, especially
when you don’t have someone in the lab to talk to.

* NIH raised the [NRSA] stipend because they had a lot of money in FY99.
It was based on a general feeling that the scale was low, not on a philo-
sophical change. If this report recommends a raise, it doesn’t mean it will
be done, but it will provide a general tone.

» At UC, a postdoc receives full benefits: health, dental, parental leave. No
retirement. Five years is the legal limit of how long you can keep some-
one without paying into retirement.

» At Einstein, 85 percent of postdocs are on the NIH grants of Pls. The lab
is required to pick up any difference below NRSA.

» At Vanderbilt, trainees and research grant people get paid the same. The
trainees don't get retirement, but they also don't pay FICA, so they come
out essentially the same.

» The issue about pay is one of basic fairness. We're losing the best and
brightest people. We've got to get the salaries up, like at Los Alamos,
where we pay 45K. They're 8-10 years behind when they start working
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[in permanent positions]. These people are the software that drives
science.

» At UC, there is no money from the regents or legislature. We need that.
We need to speak out, justify it. Postdocs need reasonable compensation.

» We make them work like dogs and then cast them off at the end.

» If you give them 40K, they'll have to take a salary cut to get a job.

» We're losing American researchers. To someone from another country,
26K and get in the door, that's huge.

» At Howard Hughes we try to be flexible with allowances. If a fellow has
a spouse with benefits, we let the fellow use that for child care.

» At JPL and Caltech salary is 42K, except slightly higher for computer
science and electrical engineering. The lab picks up about 70 percent of
benefits. There are 30 days vacation.

» At lowa, salaries are now set at twice the graduate stipend; mid-upper
30s. full benefits, except retirement.

» At NIST, they try to match the salary of the average land-grant university
assistant professor at approximately 50K, plus $5,500 for travel.

» NRSAs are considered stipends, not salaries, to offset the cost of living
during training. The philosophy behind them is to share costs among
postdoc, adviser/institution, and NIH.

» Vacations are often a difficult issue, since advisers are reluctant to delay
the lab work. If a postdoc is funded on an RO1 through the payroll
system, the benefits are the same as for other employees; for fellows
there is seldom any provision for vacation.

» Full-time employee benefits have a cost; at UPenn the overhead rate is 31
percent.

EVALUATIONS

» There should be an annual appraisal of both the adviser and the postdoc.
These should go to the director of the institution and be part of the basis
for discussion of their performance.

» The institution has a responsibility to report back to the sponsors. It's
usually public money. This is viewed as onerous, but I've also heard
complaints from Pls that private institutions ask for even more information.

« Lilly is just starting evaluations for postdocs. They write up objectives at
beginning of year. There's a mid-term review, and at the end they look
back at how they've progressed.

» From a practical standpoint, postdocs may never get written evaluations,
but maybe the guide will help get more consulting and evaluating on an
informal basis.

» At UT/Memphis, fellows and residents are reviewed by various commit-
tees once a month, and again every six months. It's very specific.
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FOREIGN POSTDOCS

» According to NSF data, about half of the postdocs come from abroad,
and about 50 percent of those stay on in the US. This varies by field as
well. Returning home is a function of the educational system and job
prospects in the country.

» According to an AAMC study, in the last five years many more foreign
postdocs, especially Chinese, have stayed, as have Eastern Europeans.
Western Europeans do not stay.

» In the early 1990s, more Chinese students stayed in the United States
because of the 1992 Chinese Student Protection Act passed by Congress
in response to the Tienimen Square Protest. The Act allowed students
from the People’s Republic of China to apply for permanent residency in
1993. The Act has expired and it is now difficult for students on tempo-
rary visas to convert to permanent residency status.

» Scientists should not be isolated. Science is increasingly international. In
the US there is little recognition of the value of going abroad, even though
NSF offers grants for this.

» There are cases where Asian postdocs are treated as cheap labor and paid
the minimum allowed by the immigration office (14K).

MENTORING

» Advisers may experience conflicts between their own best interests and
the postdoc’s. The postdoc is in some ways at the mercy of the adviser in
making choices.

» Postdocs need to lay out a roadmap of expectations and goals.

» Postdocs must develop skills they’ll need for the future. They need to
spell this out in advance in a letter. That's difficult when on PI grant,
because the Pl doesn’t want to let the postdoc out of the lab. It has to be
spelled out.

» At Lilly, adviser selection is done with care. They have to demonstrate
they've been successful in mentoring technicians before they can get a
postdoc. Postdocs meet with a science council of senior management to
showcase their work, network, and discuss any issue or grievance.

* You need oversight of mentoring by senior colleagues or postdoc com-
mittee meetings: the fellow, the adviser, and someone else. We need
written evaluations; in industry you'd never think of not having them.
There’s a huge imbalance of power. | take a risk in coming here today.

» At NIH we encourage multiple mentors. We don’t have mentoring com-
mittees. This seems like a good idea, but faculty members don't like it,
and fellows thought it might be confusing having more than one adviser.
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A formal system where someone is criticizing the adviser has problems,
but feedback is important.

» At Pitt we require formation of a postdoc mentoring committee. Postdocs
pick potential role models. Nothing contentious happens, but in rare cas-
es where there are problems [with the adviser], this can pick it up. In
most cases the postdocs get valuable feedback on their work.

» At Einstein, we have weekly work-in-progress sessions. All postdocs
present their work once a year. If a person is floundering, the group will
get together specially and advise.

» At MIT, when postdocs are going to give papers, they give a dry run for
us first.

» Graduate students need mentoring before they begin a postdoc on what to
expect and what questions to ask.

POSTDOCTORAL ASSOCIATIONS (PDAS)

» PDAs are essential so postdocs are not marginalized.

» At Einstein a committee of 3-4 postdocs runs an association which deals
with intellectual issues, social issues, housing; holds postdoc programs
4-5 times per year for faculty and postdocs.

» At Mayo, a PDA reduces the isolation. There are labs right next door you
never know about. It expands the vision of what we can do with science.
Now I'm doing something different from what | thought | wanted to do.

» At NIEHS faculty resisted us in the beginning because they thought we
were trying to unionize. That isn’t true any more. We have many pro-
grams. It is important to my professional development.

» Howard Hughes fellows meet once a year and postdocs present their
research and network.

» At Johns Hopkins, the PDA provides a liaison with the administration,
creates a social network, reduces the isolation. When we bring things to
the administration they are more than willing to help us. For example, in
the last few months we've arranged dental insurance. Each department
pays $8 per postdoc per year to support the organization.

» We started out feeling that we didn’t have a voice. We got officers, and
now have good communication with the administration. It should be run
by postdocs; the administration won’t know to come up with these issues.

GENERAL POINTS

» Funding agencies have a responsibility to set guidelines that promote
best practices.
» The guide should have more “how-to” information: what should the post-
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doc be asking of the university and adviser? What should the mentor ask

of the postdoc?
* We don’t want to be heavy-handed, but the time is right to raise the bar
for both postdocs and advisers. Both can do better.
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Summary of Results from
Institutional Focus Groups

occurring mostly since the late 1980s. As a result, relatively little has been

published about the incorporation of postdoctoral scholars into the research
enterprise. Therefore COSEPUP augmented its study with an unusual degree of
on-site investigation and interviewing via 39 focus groups. The majority of post-
docs were held with postdocs and/or advisers at eleven universities, seven na-
tional labs, two private institutes, and three industrial labs. When possible, staff
met separately with postdocs and advisers in order to allow free expression of
views; at some sites only postdocs were available. In addition, several focus
groups were held at federal and nonfederal funding organizations.

The following institutions assisted the staff in this process:

'|'he rapid growth of the postdoctoral population is a recent phenomenon,

Universities Caltech, University of Chicago, Howard University, Johns
Hopkins School of Medicine, Massachusetts Institute of Technology, University
of Pennsylvania, University of Pittsburgh, North Carolina State University,
Stanford University, University of Maryland at Baltimore.

National labs and agencieérgonne National Laboratory, Goddard Space
Flight Center (NASA), Jet Propulsion Laboratory, National Institutes of Health,
National Institute of Standards and Technology (NIST), Naval Research Labora-
tory, National Science Foundation.

Private institutesRAND Corporation.
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Industrial labs Genentech, Eli Lilly, Microsoft.

Funding Organizations: Howard Hughes Medical Institute, National
Science Foundation, National Institutes of Health

The meeting at North Carolina State was also attended by postdocs from the
US Department of Energy’s Triangle Universities Nuclear Laboratory, Glaxo-
Wellcome pharmaceuticals, Duke University, and the University of North Carolina.

The focus groups with postdocs and advisers established many of the primary
themes of this guide. Each meeting followed a standardized format, in which
participants were asked to review the then-current draft of the guide, contribute
their experiences and opinions on major points of the guide, and suggest recom-
mendations and “best practices.” Some points were raised by participants at
virtually every meeting (especially concerns about compensation, institutional
status, and mentoring); other points were particular to specific fields, sectors,
and individuals.

This summary presents a list of dominant themes, as well as a brief sam-
pling of experiences and opinions from participants. During the course of the
study, more extensive summaries of individual focus groups were drawn up after
the meetings and constituted an extensive body of information on which
COSEPUP based its deliberations.

DOMINANT THEMES

Professional Status

» With regard to their standing as researchers, postdocs seldom consider
themselves “students.” They feel they are skilled practitioners who may
know as much or more about their work as their advisers and therefore
should be considered junior colleagues.

» At the same time, postdocs say they have much to learn about their
profession before they can be considered independent researchers.
Depending on their career objectives, postdocs may have to learn such
professional skills as grant proposal writing, lab management, writing
papers, reviewing the work of peers, mentoring others in the lab, and
teaching full courses.

» At some organizations, postdocs say they are still regarded as “glorified
students” and have yet to gain the respect they deserve.

» Attaining full professional status may occur slowly, if the postdoc seldom
leaves the research facility, or more quickly, if the adviser provides
opportunities to interact with others, to take on new responsibilities, and
to understand the context and traditions of research.
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* Many postdocs are confused about expectations. Said one: “I came here
expecting to learn, but | find | am judged only by my output.”

» Postdocs are learning to be independent, but many see the need for more
guidance than they receive to avoid “chasing down dead ends.”

The social sciences have been slower to accept the need for postdoctoral
training than the physical and life sciences, and some prejudice exists against
postdoctoral positions. Postdocs in the field feel a postdoc can launch their career
more quickly and learn to write proposals.

Administrative Structures for Postdocs

» Most postdocs are hired directly by researchers without going through
institutional personnel procedures; thus they may be “institutionally
invisible.” The may either lack institutional benefits or be uninformed
about their rights.

» Few institutions have centralized offices or officers designated to address
issues of concern to postdocs, clarify policies, or answer questions.

» Many foreign postdocs receive little or no orientation before or after
arrival, and waste considerable time and energy searching for answers to
relatively straightforward questions about visa requirements and Ameri-
can culture.

* Most postdocs do not receive a contractual letter of appointment that
addresses such important issues as length of appointment, benefits
offered, salary, intellectual property policy, and terms of completion.

» Postdocs at national and industrial facilities were generally better paid
than academic postdocs, fit more easily into an employment/benefits cat-
egory (such as temporary or contractual employee), receive better infra-
structure support and more travel funding, and had fewer complaints
about their supervision or recognition. Many, however, worried about
their job prospects.

Compensation and Benefits

» Postdocs in certain fields, notably the life sciences, feel that their pay
level is insufficient given their advanced level of skill and experience.
They often pointed to higher pay scales for postdocs with MD degrees
and for technical staff with less experience and/or lower degrees.

» Wide variations in pay (examples of stipend levels reported to the com-
mittee range from $14,000 in the case of a postdoc on a foreign grant to
$60,000+ for some postdocs at national labs) are usually unrelated to the
skill or experience of the recipient.

» Postdocs performing similar work at the same institutions may also
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receive different benefits, depending on their source of support. The 40
percent or so of postdocs who are supported by federal fellowships,
federal traineeships, and nonfederal (including foreign) sources may or
may not receive benefits, while the 60 percent or so of postdocs who are
supported on research grants usually receive standard institutional benefits.

» Funding organizations and institutions often disagree about who bears
primary responsibility for setting funding levels. Funding organizations
point out that institutions or principal investigators may determine how
much to pay their postdocs, but institutions often follow the lead of the
largest funding organizations (notably the NIH) in making those determi-
nations.

Classification and Titles

» At some academic institutions postdocs are “unclassified” and have no
institutional status. Institutions classify and treat them in various ways:
as “students” (notably at Stanford, to allow universal provision of bene-
fits), “staff” (common at national and industrial labs), “employees” (those
who are paid under research grants may or may not have titles, although
they usually receive the same institutional benefits as employees), and
occasionally “faculty” (common in mathematics, for example).

» Some institutions place limits on the time a researcher can be a postdoc;
most universities do not. Some postdocs continue working for many years
(ten years is not unusual in physics) without acquiring regular institutional
status or qualifying for matching retirement benefits.

» Many postdocs complain about their invisibility, that “no one outside the
lab knows who we are.”

Career Planning and Transitions

» Many postdocs would like more information about careers, especially
nonacademic careers, but have little time to find good sources.

» Most institutions have no central career planning service for postdocs,
who must rely on the knowledge of their adviser or other research col-
leagues for guidance.

» Few advisers assist postdocs in acquiring outside-the-lab career skills
such as teaching, writing, public speaking, coursework, lab management,
or grant preparation.

» Many postdocs don’'t know their adviser’s policy on attending valuable
professional meetings and are reluctant to ask.

» Many researchers look back on their postdoctoral appointment as a “once-
in-a-lifetime chance” time to pick up skills and focus intently on research.

» Few postdocs in industry are hired by their institutions.
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Postdoctoral Associations

* Some universities have supported (financially and logistically) postdocs’
desire to form associations for the purpose of information sharing, social
activities, and communication with the administration.

» These associations for the most part have developed good relationships
with administrations, provided postdocs with a sense of community, and
achieved many of their goals.

» Administration support is essential for the continuity of postdoctoral asso-
ciations because the postdoctoral population is a transient one.

» Some postdocs described a need for a national postdoctoral association.

Foreign National and Minority Postdocs

» Postdocs who are non-US citizens often have poor postdoctoral experi-
ences characterized by difficulties with language, funding, visa status,
mentoring, and/or acculturation.

» At the same time, opportunities for networking and jobs are often greater
in the US, and many postdocs would like to stay on in this country.

» Many foreign postdocs don’t know where to find needed resources at
their institution and receive little orientation when they arrive.

» Foreign postdocs have an easier and more productive time when institu-
tions make their existing international offices available and known.

» Few postdocs are members of minority groups who are generally under-
represented in science and engineering (African-American, Native Amer-
ican, Hispanic). Very few representatives of these minority groups par-
ticipated in the focus groups, so that COSEPUP was unable to gather
sufficient information to comment on the probable causes of under-
representation.

Mentoring and Evaluation

» There is little agreement among either postdocs or advisers about the
adviser’s obligation to serve as mentor. Most postdocs at universities
express a need for mentoring and depend for this on a single faculty
member. At national and industry facilities, mentors may or may not be
significant because research settings tend to be more group oriented.
Some members of both groups feel that postdocs should have the maturity
to work things out on their own.

* Many postdocs choose a program in order to work with a particular
mentor. At universities, in particular, they tend to identify their affiliation
with that single person and may have no relationship to the host institution.
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» Some postdocs seldom see their adviser and receive little guidance either
in their technical work or in regard to their careers.

» Postdocs disagreed about the value of a “famous” adviser. Some were
willing to endure a lack of mentoring for the advantage of being affiliated
with a renowned researcher; others preferred an adviser with interpersonal
skills.

» Some postdocs at the most prestigious universities had the most com-
plaints about a lack of good mentoring.

* One postdoc described her adviser as outstanding because she helped her
avoid “dead ends” in her research. Another praised his adviser for being
flexible and offering freedom to explore.

» Principal investigators are rewarded primarily for their research (in grant
renewals, promotions, and tenure), and less often get any credit for teach-
ing or mentoring. With the many demands on their time, it is difficult to
give high priority to mentoring postdocs, especially if it is not explicitly
valued or required.

» A few institutions use “mentoring committees” comprised of several
potential role models to expand the guidance, feedback, and perspective
available to postdocs.

» Postdocs agreed that ethical concerns are very important. One told of
being asked not to publish something that went against his adviser’'s work,
and others agreed that this is not uncommon.

» A postdoc in industry may work on many different projects (unlike a
postdoc in academia) under different advisers. Postdocs in industry still
depend on their advisers for mentoring, career guidance, and expanding
their professional network of contacts.

OTHER OPINIONS

From postdocs

» There was much discussion of how many job classifications exist, and
how important they can be. “Fellows,” in particular, complained about
their lack of benefits, vis-a-vis “research associates.”

» There were also many stories about the inequities of salaries and sti-
pends, such as instances where lab directories gave very different amounts
to equally qualified people for no apparent reason.

» Foreign postdocs on visas were adamant about the need for access to an
office of international affairs to help with visa problems, of which many
were described. Many voiced objections to using the J1 (student) visa for
postdocs, saying the H1B is more appropriate. The H1 status is very
difficult to get, however.
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* Many postdocs in academia felt faculty were “not responsive” to the
concerns of postdocs—even those who had been postdocs themselves.

» Several institutions were in the process of starting a postdoctoral associa-
tion. They were using other models (UCSF, Johns Hopkins, Einstein) and
praised their value.

» A postdoc in mathematics is unusual. Such a postdoc is usually hired in a
university faculty slot and teaches a full load, receives little mentoring,
and is paid better than average.

» Many suggested that problems are inherent in the imbalance of power in
favor of the adviser.

» The importance of good relations with the adviser: “They’re your advo-
cate in the field. Without them you don’t have a chance.”

* What is lacking in postdoctoral training is not bench skills, but other
professional skills.

» One reason it's difficult to get a job is that job offers are very specific,
requiring a particular technical skill.

* Most said they were postdocs because they loved science, but that they
deserved a living wage.

* Many agreed that “social isolation” was a serious problem for postdocs.

» Many agreed that there are too many graduate students, not enough jobs,
and “something should be done to keep the numbers down.”

» There are subtle pressures to stay in the lab as late as everyone else.
Some women felt they could not have children while doing a postdoc.

» Some postdocs said that funding agencies may unintentionally discour-
age having children by setting time limits after the PhD for applying for
funds.

» Most felt that travel to meetings is essential for establishing a necessary
reputation, network, and ultimately independence.

* A number of postdocs recommended the elimination of the “postdoc”
category in favor of “scholars” or some other name. Many felt that even a
productive postdoctoral appointment was a “holding pattern” compared
to a “real” job.

» Some recommended the elimination of postdocs as a category, to be
replaced by various forms of employment.

» Many felt they were being used as technicians and not really encouraged
to learn new skills and areas.

» Postdocs at a leading industry lab felt they were more than trainees:
“We're proving ourselves, and learning new skills.”

» Some postdocs at industrial labs felt they had a greater variety of stimu-
lating research opportunities than postdocs at universities and more free-
dom to choose their research areas, although their work still had to
support the theme of their mentor’s work.

» Other reported advantages of an industry postdoc: learning how industry
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works (more teamwork), “fewer hassles,” great resources (generous bud-
get, technical help, travel funds), a more “sane” working environment
than academia.

» Postdocs at national labs often like to maintain an academic connection,
which makes it easier to return to academia.

» Work at national labs tends to be more practical than at universities.

* Many postdocs in national labs desired more help with 1) grant writing,
2) managerial skills, and 3) mentoring.

» Some national labs are group oriented, with groups making decisions
about research and whom to hire. The group leader’s job was described
as “running interference for you and letting you do your work.”

» Some postdocs at national and industrial labs missed the fun of working
with students and passing along their knowledge.

From advisers

» Postdocs need more recognition that they and their work are important.

» The vast majority of postdoctoral experiences are good, but for those that
aren’t, each institution must recognize the problem and strive to do better.

» Faculty do want postdocs to have an educational experience, but this
doesn’t always occur in practice.

* Some advisers warned that if universities don't treat postdocs more
“humanely,” they will not be able to attract the “best and brightest” to
academia.

» Other advisers favor a more “free market” approach, whereby researchers
follow the most interesting opportunities, including those in the private
sector.

» The primary responsibility of the postdoc is research performance.

* Anincrease in salary for postdocs would only fuel the fundraising efforts
of faculty.

» Faculty felt that evaluation does happen, and that the criteria for advance-
ment are clear to postdocs as well as faculty. “They know,” said one.
“The clock is running as soon as they arrive.” Said another: “You can
quantify their progress by what they do.”

» Said one adviser: “When people are doing well, they don’t complain;
when they don’t do well, they look for a reason. We also see that with
faculty who don't get tenure.”

» One adviser said the most serious conflicts occur over credit, who gets to
give a paper, and harassment (i.e., general rather than sexual). In multi-
group collaborations, conflicts are common over sharing credit.
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From institutions

 Institutions have the responsibility to establish a central office or officer
to coordinate postdoctoral affairs.

» The primary advantage of a centralized office is to provide structure and
standardization of policies and procedures, as well as a clearinghouse for
information for postdocs.

 Institutions have a responsibility to provide some level of job placement/
career services.

» The institution’s role in supporting a postdoctoral association for post-
docs is crucial because postdocs are a transient population.

* Most institutions follow the lead of the NIH in setting stipend/salary
levels.

» Prior to recent years, few universities had mechanisms for tracking, sup-
porting, or even counting the members of their postdoctoral populations.

* Some institutions raise the levels of classification and compensation of
postdocs according to the number of years in that position; beyond a
certain time (e.g., 4-5 years) a “postdoc” moves to a new “track” with
retirement and other employee benefits.

» One university system created a new category for postdocs so they could
receive benefits (through the Graduate School).

From funding organizations

» Advisers sometimes classify postdocs in different ways to fit the varying
requirements of funding organizations.

* In the view of some funding organizations, the variability in classifica-
tion is not a bad thing: “The system needs flexibility to operate.”

» Some officials at federal funding organizations are reluctant to specify
the status of postdocs at various institutions, or otherwise dictate how
grant money should be used. “We don’t want to be seen as intrusive.”

» The NSF has begun a more explicit effort to encourage good mentoring
in recent years, primarily through the general tone and specific require-
ments of its research grant application forms.

» The NIH encourages good mentoring by requiring information about the
careers of postdocs who have worked in a particular adviser’s lab.

* Under NIH guidelines, postdocs who are fellows or trainees are paid
directly by NIH; postdocs who are supported under research grants are
not paid directly; instead, the grant money goes to the institution, which
determines compensation and benefits.

» The NIH does not require training on ethics, and gives universities a lot
of latitude on the form, content, and amount of training.

» Some federal program officers are reluctant to set specific criteria for
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mentoring (e.g., to require periodic evaluations of postdocs) because of
anticipated resistance: “It would be a burden on the investigator, who
would just generate a standard paragraph of text.” These officers suggest
an alternative strategy: to make clear that postdocs require training, and
to allow advisers to determine the most appropriate methods.

GENERAL POINT

» Not surprisingly, the perceptions of postdocs often differed from those of
faculty. Many postdocs, especially at universities, expressed dissatisfac-
tion with established practices of mentoring, compensation, recognition,
and career development, and were pessimistic about their job prospects.
Faculty, while often sympathetic, tended to say that a good postdoctoral
experience is the responsibility of the postdoc, and that those who are
qualified and do their work will find the right jobs.
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