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Introduction 
The 1980s and 1990s have seen an unprecedented expansion in the role of the sciences,

particularly the life sciences, in the American university. From 1991 to 2001 total academic
research and development spending nationwide increased by 51.8% in constant dollars.2 Since
1998, the budget for the National Institutes of Health has doubled.3 This funding boom has

coincided with an increase in academic-industry partnerships. In 1980, the Bayh-
Dole act created a process for the commercialization of discoveries developed with
federal grant money and gave universities incentives to transfer technology to the
private sector. Inventions made during the course of federally-funded research are
assigned to the university where the invention was made: the university and inven-
tors are allowed to keep or assign the profits from their discoveries.4 Bayh-Dole
has meant that universities have access to revenue they would not otherwise have
had, since without it the discoveries “would have been in the public domain.”5

Between the potential revenue from discoveries and the increase in federal
funding for life science research, large research universities have emphasized the
sciences, especially the life sciences, in developing the financial and educational

future of the American academy.6 The purpose of this report is to investigate how one univer-
sity, Yale University, has changed as a result of the expanding market for life science research.
In addition to explaining Yale’s financial commitment to the sciences, this report explores the
career paths of science researchers in the evolved structure of academic science research.  

The report will examine:
• How funding for life science research has become more important to Yale: NIH funding has

increased 175% since 1971, and funding from industry increased 3850% since 1982.
• How the research population at Yale has grown over the past decade: from 1993-2000, the

number of postdoctoral associates increased by 83% and the number of faculty by only 9%.
• How graduate alumni of Yale’s science departments fared since graduation: 17% of women

in the biological sciences are full-time mothers as while only 19% are tenure-track faculty.
• How unionization of scientists generally and graduate researchers specifically will ensure

that academic scientists have good, secure jobs and that scientists control the direction of
science. 

The Sciences at Yale 
Traditionally, Yale University focused on excellence in the liberal arts, law and medicine.

During the past decade, the university has placed greater emphasis on becoming a center for
scientific inquiry, particularly in the life sciences. In 1996, Yale University President Richard
C. Levin stated that “We consistently rank among the nation’s leaders in grants awarded by
the National Institutes of Health, and our M.D. and Ph.D. programs stand among the nation’s

best. As our fourth century begins, we must aspire to continuing leadership
in the life sciences.”7 The impact of this stated commitment to the life sci-
ences can be seen on the ground in three ways. 

First, Yale has successfully increased the amount of federal funding it
receives in the sciences through competitive research grants to faculty. This
growth has come primarily from a rapid increase in funding from the
National Institutes of Health (NIH). Other areas of science at Yale have not
fared as well. 

From 1971 to 2001, funding from the NIH increased 175% in real dol-
lars while funding from all other sources decreased slightly.8 From 1983 to
2000 the biological and medical sciences faculty increased by 41%.9
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“To be one of the world’s best
universities fifty years from now,
it will not be sufficient to excel
in the humanities, fine arts, the
social sciences and the law; we
will need to be among the very
best in science and technology.”
— Yale University President
Richard C. Levin1
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However, since 1988 external funding in real dollars for the physical sciences at Yale has
decreased.10 The expansion of sciences at Yale is uneven among different disciplines, reflecting
federal government funding priorities. 

Second, during the 1980s and 1990s, Yale entered into many scientific partnerships with
industry. These partnerships fit into President Levin’s vision of the Yale: 

“To finance the needed investments, with the prospects for
Federal support uncertain, we must must obtain increased support
for both capital improvements and operating expenses from non-
governmental sources: individuals, corporations, and foundations,
as well as income generated from the transfer of university-owned
technology to commercial use.”11

Yale started its Office of Cooperative Research (OCR) in 1982,
with the goal of “extending and expanding Yale University’s inter-
action with the private sector.”12 This includes screening inventions
for potential commercial value, overseeing the patenting of discov-
eries and inventions, and seeking out commercial partners to license
them.13 Over the past ten years, the OCR more actively sought out
partners, licensing technology to 41 new companies based on Yale
discoveries.14 Yale generated licensing revenue of over $46 million
in 2000 alone.15

Since the creation of the OCR, direct funding from industry,
although still a small percentage of the University’s research budget,
has grown 3850%.17

Third, the University is investing a significant amount of capital
in the creation of new science facilities and the renovation of exist-
ing facilities. In February 2000, Yale announced $1 billion in new
construction to overhaul the university’s science infrastructure.18 So
far, this investment has led to the construction of two state-of-the
art buildings which will house life sciences research, with a third

building due to begin construction in fall 2003.19

One of these buildings—the Anlyan Center for Medical Research and Education,
which opened in March 2003—is devoted to biomedical research. $60 million of the
$176 million cost of the building was paid with licensing fees from the Yale-discovered
AIDS drug Zerit, marketed by Bristol-Myers Squibb.20

The increase in funding to the life sciences has led to a rapid expansion in the
population and resources of these areas. Yale’s investment in scientific infrastructure
has not been matched by a similar investment in the lives and careers of the scientists
working in these buildings. Rather than expanding vertically by proportionally
increasing the size of the research faculty and diversifying the kinds of research being
done, research labs have expanded horizontally, relying heavily on graduate
researchers and postdoctoral researchers to perform externally funded research.

Who does the research at Yale? 
Over the past ten years, Yale has increasingly relied on postdoctoral researchers. The

number of postdoctoral associates on the Yale payroll jumped 83% from 1993 to 2000,21

while the number of tenured and tenure-track faculty in the sciences increased only 9%.22

Today, 75% of the University’s research population in science departments that receive NIH
funding are graduate and postdoctoral researchers.23 (see graph on following page) Graduate
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and postdoctoral researchers can be expected to spend 40-60 hours working in laboratories
every week and have limited control over the direction and application of their research.24

These jobs are poorly compensated: Yale graduate students make between $22,500 and
$28,00025 a year, and Yale requires that postdocs make a minimum of $34,200 a year unless a
waiver is obtained for a lower salary;26 both groups have limited health care benefits,27 and
lack job security.28

Graduate researcher and postdoctoral positions
were originally intended to be transitory jobs where
young scientists got the training and skills they needed
to succeed as independent tenure-track researchers. In
the past decade, across the nation, the vast majority of
graduate students and postdocs do not find a secure
tenure-track job in academic science shortly after receiv-
ing their degrees.30

Research facilities like the Anlyan Center, where
large laboratories filled with low wage, low benefit
researchers focus their energies on clinical, applied bio-
medical research are the centerpiece of Yale University’s
expansion in the sciences. While this type of research
facility may enhance the University’s ability to get feder-
al funding from the NIH and increase the possibility of
licensing laboratory discoveries to industry, it also con-
tributes to the growing problem of casualization in the
research sciences. Casualization is the replacement of
high-wage, secure jobs that have some control over the
direction of research, with low wage, transient positions
that have little or no control over what is being investi-
gated. The trends of casualization and the increased
length of postdoctoral research are well documented. 35

As casualization worsens, talented, young scientists are
pushed out of the academy because they find it impossi-
ble to get good academic jobs. 

Life after Yale? 
Despite the demographics of lab populations and the

increasing casualization of academic research, most graduate
students today enter their Ph.D. programs at Yale expecting to
one day find jobs as tenured faculty members. If other universities follow President Levin’s
vision for the future of the sciences at Yale, the graduate student scientists at Yale have a good
chance of finding postdoctoral positions at universities, but many have a poor chance of
reaching tenured faculty positions. Many scientists who begin their careers at Yale excited to
become academics leave the academy after completing their Ph.D.s. 

In order to investigate the career paths of graduate student scientists after earning their
Ph.D.s at Yale, we surveyed approximately 200 alumni who graduated between 1983-1999.36

Among the respondents, 69% said that while earning their degrees they wanted to become
academic research scientists. However, only 30% of them successfully became tenure-track
academic scientists. This difference between expected careers and real careers is even starker
for women who earned degrees in the biological sciences. While 77% of them expressed a
desire to become tenure-track academics, only 19% have been able to accomplish their goal.
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Heralded by Yale
president Richard C. Levin
as, “the largest single
investment in a facility in
Yale’s history,” and as “the
beginning of an important
period of investment in the
School of Medicine,”32 the
Anlyan Center was built
using licensing income
from the Yale-discovered
AIDS drug, Zerit.33

The employment trends
in this building are
disturbing: fully 51% of
personnel in the Anlyan
Center are postdoctoral
researchers and only
12.5% are faculty.34 

The Anlyan Center
unfortunately represents
the way Yale contributes
to the trend of expanding
the postdoctoral and
graduate researcher
positions which have no
institutional or
representational voice. 



Remarkably, among life science Ph.D.s, women were almost as likely to become a full-time
mother as to become a tenure-track faculty member.37

Among alumni who wanted to go into
academic careers, most respondents who left
the academy did so because it was not eco-
nomically viable for them to remain in the
university system, not because they lost
interest in pursing academic careers. 

The majority of alumni we surveyed
graduated prior to 1993. Thus there were
very few who were still postdoctoral
researchers. In fact, part of the reason for
surveying older alumni is the difficulty con-

tacting recent alumni, who may not stay in a single postdoctoral appointment for several
years, but rather move from lab to lab. 

Fifty-five percent of
alumni reported having
held a postdoctoral
appointment. They held
one or two consecutive
postdoctoral appoint-
ments spending between
6 months and 10 years
in such positions. Some
alumni left the academy
after a postdoctoral
appointment to find more secure, better paying jobs, with some working outside their fields of
training. Many alumni warned that graduate researchers should learn about their career
prospects and consider whether it is important to them to raise families. While not suggesting
that they would not have gotten their degrees, they did suggest that there are other job oppor-
tunities available without doctoral degrees. 

Well-funded university-based research is essential for the future of scientific inquiry, eco-
nomic prosperity and advances in public health. Unfortunately, our data show that despite
increases in funding to the life sciences, many scientists trained at Yale, do not remain in the
academy because it is difficult to find secure, well-paying jobs. Even at Yale, President Levin’s
vision for the future of science relies more on the use of postdoctoral researchers than tenured
and tenure-track faculty to perform research. 

Since casualization of the sciences forces highly trained scientists out of academic careers,
it is imperative that policies at Yale and at federal institutions, such as the NIH, create a real
career path for scientists. Experienced scientists are needed to carry out basic research that
contributes to the long term advances in technology and public health and that is performed
in academic, rather than for-profit research settings. This means a more accessible system of
advancement to tenure and more economically viable, secure positions prior to tenure. 
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Advice to
prospective students

“Go early, get done
quickly and get out as
soon as possible--
otherwise you’ll be 40
and with no money.”

“If you’re interested
in having children,
I’m not sure you can
do this and remain
competitive in your
field.”

“The difference
between a large pizza
and a postdoc? A
large pizza can feed a
family of four.”



Solutions 
National policy reforms are needed to ensure the United States continues to make enor-

mous advances in science. Creating a career path for scientists includes significant policy
changes on both the national level and institutional level. Young scientists need:
• Improved working conditions,
• Job security and a reduced length of postdoctoral “training,”
• Influence over the direction of science research, and
• A democratic voice in the laboratory and increased control over the results of research. 

The remainder of this report will explain how the unionization of graduate researchers
will help solve these problems on a national policy scale and at Yale in particular. 

NATIONAL POLICY SOLUTIONS

Scientists across the country have started organizing to enact solutions through collective
organizations, most frequently postdoctoral associations. Institutions with postdoc associa-
tions include:
• Johns Hopkins University
• Stanford University
• University of Pennsylvania
• Vanderbilt University
• University of Chicago
• University of Utah
• University of California, Berkeley
• University of California, San Francisco
• McGill University (Canada)
• University of Calgary (Canada)
• Fred Hutchinson Cancer Research Center and 
•  the National Institutes of Health 

Postdoc associations have submitted policy recommendations to their host institutions for
improved wages, benefits, professional development and representation in university decision
making processes. Their efforts are amplified by a report from the recently formed National
Postdoctoral Association, which makes national policy recommendations to the NIH.38

Although many postdoc associations have proposed significant changes in policy, university
administrations have thus far implemented few. 

Some postdoctoral associations have won important benefits, including:
• mandated health care,39

• child care,40

• parental leave,41

• dental coverage,42

• vacation,43

• annual evaluations,44

• postdoc policy committees,45 and 
• grievance procedures.46

Significant changes will come about most effectively through unionization and collective
bargaining agreements. Such agreements can allow scientists to engage democratically in deci-
sion-making, negotiate better conditions with university administrations and effectively lobby
national policy and funding organizations to change their practices. Postdoctoral researchers
at University of Alaska have a union contract. At the University of Connecticut, postdoctoral
researchers recently voted to form a union. 
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Graduate employee unions have won:
• Intellectual property rights similar to those of professors, including inventors’ rights,47

• ESL fellowships covering room and board,48 and a day off to go to the nearest consulate to
vote in home country elections49 for international students,

• Free or subsidized, low-cost health and dental care for dependents including spouses, domes-
tic partners and children,50

• Covered eye examinations for people who use computer screens frequently,51

• Contributory retirement plan,52

• Worker’s Compensation for on the job injuries and53

• Access to staff parking, bus passes,54 parking discounts.55

At Yale, GESO has been organizing graduate researchers in the sciences for over five years
and recognizes the need for national policy changes to solve the problems of casualization.
These solutions must provide incentives for highly trained scientists to choose careers in sci-
ence, increase the accessibility of science careers to scientists from traditionally disadvantaged
groups, maintain a balance of funding for all important fields of science, and allow scientists a
democratic voice over the changes in their fields. 

Federal funding agencies provide a significant amount of the resources that universities
spend on research. They also determine the conditions for researchers. For example, many
schools, including Yale, use the NIH payscale for postdoctoral researchers. Policy changes at
the national level can alleviate many of the problems of casualization. 

Working conditions 
Federal funding agencies as a policy should provide universities the tools to adequately

compensate graduate and postdoctoral researchers and allow them to advance. In particular,
federal funding agencies should: 
• Implement across-the-board wage increases and require universities to do the same.
• Guarantee full benefits, including pensions, comprehensive family health care, and

parental leave to all graduate researchers, postdocs, and junior faculty.
• Promote policies that reward universities for successfully meeting the needs of women,

U.S. minorities, and international researchers and diversifying all levels of research
employment. 

Job Security 
Graduate and postdoctoral research appointments should be used primarily for training

new researchers, rather than as a way to perform research inexpensively. Federal funding
agencies and organizations of universities should: 
• Fund graduate researchers directly and decrease the number of graduate students who rely on

faculty research grants.
• Limit the length of postdoctoral appointments to the time necessary to develop particular pro-

fessional skills.
• Provide avenues for permanent employment immediately after a postdoctoral appointment ends.
• Increase the availability of transition awards to facilitate postdocs becoming faculty members.

Direction of Science Research 
Over the past quarter of a century American industry has benefited from discoveries based

on federal funding of a diverse research base.56 It is important to ensure that our most highly
trained scientists who do research in areas that do not have obvious commercial potiential
continue to contribute to the scientific community. The Federal Government should: 
• Increase funding for basic research.
• Renew its commitment to fund research in fields outside of the biomedical sciences. 
• Ensure that university patenting policies make allowances for public health crises when
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patenting medicines in developing countries
• Establish a means for the NIH and other agencies to collect feedback directly from graduate

and postdoctoral researchers regarding the conditions of their research, education, and
future career prospects. 

Democratic voice in the laboratory 
Federal funding agencies place many stipulations on universities in return for federal fund-

ing. In recognition of the rights of graduate and postdoctoral researchers, federal funding
agencies should: 
• Uphold the the rights of science researchers, especially graduate students and postdocs, to

organize collectively.
• Issue statements encouraging universities to cooperate with graduate and postdoctoral

researcher unions in their formation and in negotiating contracts.
• Prohibit the use of facilities and administrative costs (overhead) to be used for anti-union

activities. 

YALE-BASED SOLUTIONS

Graduate students do not have to wait for changes in national policy to begin to reform
their own institutions. GESO recently surveyed over 200 graduate researchers at Yale and
found that their key issues were health care access, career path and research. Many of these
issues can be addressed through a union of graduate researchers. 

Working Conditions 
Graduate school and postdoctoral appointments can take well over a decade of a scien-

tist’s career. During these years, researchers make important contributions to their fields. Yale
should compensate graduate researchers at a level commensurate with the academic and finan-
cial contribution that they make to the university. 

Yale should: 
• Increase compensation for physical scientists to the same level as their colleagues in the bio-

logical sciences, even if Yale has to augment the funding provided by the federal government
to pay physical science researchers.

• Pay graduate teachers for every teaching assignment. All students who perform teaching and
researching responsibilities simultaneously should be paid for both duties.

• Charge tuition only for the years in which graduate students take courses. Unlike some peer
institutions, 57 Yale currently charges four years of tuition for graduate research scientists,
which often comes out of faculty grants. 

• Provide full benefits to graduate researchers, including: child care, parental leave, dental
care, prescription coverage, free family medical insurance, disability insurance, retirement
benefits, subsidized housing, free facilities access year-round, paid vacation time and free
parking.

• Increase compensation for all graduate researchers. 

Job security 
In order to provide a national model in reversing the trends of casualization, Yale should: 

• Guarantee all graduate researchers full funding without regard to their faculty advisor’s abil-
ity to get funding from granting agencies. 

• Guarantee that graduate researchers whose faculty members leave the university have ade-
quate resources to complete their degrees.

• Create and fund a career counseling center to help graduate researchers navigate the science
job market. 
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Direction of Science Research 
Historically Yale has made important contributions to all areas of scientific research. It

currently is committed to furthering its presence as a center for scientific inquiry. Yale should: 
• Fund important areas of research that are not a priority of federal funding agencies, includ-

ing research into public health issues that will not lead to highly profitable drugs.
• Renew research programs in areas that do not have obvious commercial potential. 
• Track the careers of graduates of Yale science programs and make the data publicly 

available. 

Democratic voice in the laboratory 
A key element to implementing the solutions in this report is to give graduate researchers

a voice in the decision making processes of the university. The controversy over developing
countries’ access to the Yale-discovered AIDS drug, Zerit, revealed the need for university
inventors to have greater control over the products of their work.58

Yale should: 
• Recognize the rights of its graduate researchers to organize and end its opposition to gradu-

ate student unionization. 
• Negotiate a fair process, free from faculty intimidation or coercion, to determine support for

a union and recognize the union if a majority of graduate students support it.
• Adopt GESO’s “University Research Code of Ethical Conduct” with guiding principles to

make medications developed at universities affordably available to those who need them.
• Reform the technology transfer process to give all researchers involved in a discovery, not

only the principal investigator, control over the commercialization process and a share in the
revenues from its discovery. 

Conclusions 
While the employment trends for scientists have been negatively affected by casualization,

scientists who act collectively have begun to change these trends. Postdoctoral associations
have won improvements in the working conditions of their members. Graduate employee
unions have won intellectual property rights as well as other benefits for their members. At
Yale, graduate researchers who are organizing may be able to win their own improvements
through a union contract and turn Yale into a model of how to do scientific research without
relying so heavily on casualized workers. 
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tion.html. “Policy Recommendations to the National Institutes of Health”, National Postdoctoral
Association, 2003.  http://www.nationalpostdoc.org/white_paper 

36 A majority of those surveyed graduated before 1993.

37 Surveys on file at the office of the Federation of Hospital and University Employees

38 “Policy Recommendations to the National Institutes of Health”, National Postdoctoral
Association, 2003. http://www.nationalpostdoc.org/white_paper

39 Fred Hutchinson Cancer Research Center, Student/Postdoc Advisory Committee
www.fhcrc.org/education/spac/

40 Fred Hutchinson Cancer Research Center, Student/Postdoc Advisory Committee
www.fhcrc.org/education/spac/

41 The Johns Hopkins School of Medicine Postdoctoral Association
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www.hopkinsmedicine.org/jhpda

42 Fred Hutchinson Cancer Research Center, Student/Postdoc Advisory Committee
www.fhcrc.org/education/spac/

43 Fred Hutchinson Cancer Research Center, Student/Postdoc Advisory Committee
www.fhcrc.org/education/spac/

44 The Johns Hopkins School of Medicine Postdoctoral Association
www.hopkinsmedicine.org/jhpda

45 McGill University, Post-Graduate Students’ Society www.pgss.mcgill.ca/IS/postdoc.html

46 Stanford University Postdoc Association www.stanford.edu/group/supd/

47 University of Massachusetts, Amherst, Graduate Employee Organization / UAW Local 2322,
http://www-unix.oit.umass.edu/~geo/contract.htm

48 University of Michigan, Graduate Employees Organization / AFT Local 3550,
http://www.umgeo.org/modules.php?op=modload&name=UpDownload&file=index&req=getit&lid=17

49 Oregon State University, Coalition of Graduate Employees / AFT Local 6069,
http://www.peak.org/~cge/docs/cgecontract1.pdf

50 Michigan/GEO and University of Iowa, UE Local 896/COGS, http://www.cogs.org/contractsettle-
ment.htm

51 University of Wisconsin, Teaching Assistants’ Association / AFT Local 3220 http://www.taa-
madison.org/contract99-01.html, “Frequently” is defined in the contract.

52 University of California, UAW Local 2865, http://www.uaw2865.org/contracts.html

53 Oregon State/CGE

54 UC system/ UAW Local 2865

55 UMass/GEO

56 Richard C. Levin, speech, “The University as an Engine of Economic Growth”
http://www.yale.edu/opa/president/univ_economic_growth.html 

57 MIT pays for 65% of tuition for research assistants and full summer tuition for graduate stu-
dents doing research, rather than charging full tuition to faculty members’ research grants.
http://web.mit.edu/osp/www/grad_student_tuition.doc At Harvard, “[t]uition and fees drop from
$26,400 in the first two years, to $8,174 in the third and foruth years, and $3,400 in the fifth year and
beyond (2002-2003 rates).” http://www.gsas.harvard.edu/financial/index.html 

58 The Guardian UK, “ Campus Revolt Challenges Yale over $40m Aids Drug,” Julian Borger and
Sarah Boseley, March 13, 2001.
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