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Why do some Ph.D.’s languish in positions with
little authority, and what does educational back-
ground have to do with it? Hypotheses predicted that
life scientists with Ph.D.’s from elite programs would
be the most likely, those from middle-ranked programs
the next most likely, and those from lower ranked pro-
grams the least likely to achieve supervisory posi-
tions. A sample of 2,062 life scientists with doctorates
from U.S. universities was collected from records
archived from 1983 to 1995. In contrast to hypotheses,
Ph.D.s from elite and lower ranked schools did not
have a significantly different chance of supervising.
Within prestigious organizations, however, Ph.D.’s
from top 10 programs did have a greater likelihood
of leading. Ph.D.s from middle-ranked programs
were less likely to advance into supervisory positions.
Qualitative interviews explored how, in a knowledge-
expanding field such as the life sciences, being stuck
on the bottom rung early on can adversely affect a
scientist’s career.
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The number of Ph.D. recipients from American
universities has been increasing over the past three
decades. From 1970 to 1999, there was a 30% increase
in the number of new Ph.D.’s with science and engi-
neering degrees (including the social sciences). Not

all specialties are equally popular, however. Doctoral
degrees in the physical sciences granted in 1999 were
down 8% from the number in 1970. During the same
time period, Ph.D. recipients in the biological sciences
increased by 37% (National Science Foundation, 2002,
Appendix Table 2-24). The trend in degrees reflects
the prominence of fields: Scientific advances in
physics were heralded in the 20th century, but
21st-century headlines feature developments in the
life sciences.

Where do all these new Ph.D.’s go? As academics
are well aware, the number of new tenure-track jobs
has not kept pace with the number of new Ph.D.’s.
Often, recent Ph.D.’s are “stuck” in low-paying jobs
with little or no stability or autonomy, such as post-
doctoral positions. The percentages of new science
and engineering Ph.D.’s planning on academic posi-
tions or on postdoctoral study reversed from 1975
to 1990. In 1975, 26% of doctoral graduates would
become postdocs, and 39% counted on academic
jobs; in 1990, 37% would be postdocs after gradua-
tion and 26% academics (Smith & Tang, 1994).
Hackett’s (2001, pp. 135-136) interpretation of the
National Research Council’s (1998) study of life sci-
entists notes that postdoctoral fellows experience a
“crisis of expectations” in attempting to become full-
fledged scientists, a crisis that sociologists might call
alienation or anomie. Professionals, like postdocs,
who live in indefinite transition periods may feel a
separation of self from the work they are doing, until
they can begin their “own” work.
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To be sure, there is variation in postdoctoral positions
in terms of an individual’s criticality to the lab, auton-
omy, and publication record (Owen-Smith, 2001).
Every postdoc, however, is still in a (supposedly)
temporary transition period. In Owen-Smith’s (2001)
study of a university laboratory, some postdocs were
called “professor level” to distinguish them from
the “hired hands.” Scientists invented this informal
title to explain the mismatch between the publishing
productivity of some life science Ph.D.’s and their
lower status as postdoctoral fellows. Regardless of
accomplishments, all postdocs are “in-betweeners.”
Understanding which Ph.D.’s must linger in this kind
of position can tell us how stratification operates in
the sciences.

Educational Prestige and Career Outcomes

In the analysis of occupational stratification, educa-
tion is one of the most significant explanatory vari-
ables, often measured by years of education. The
relationship is fairly linear: The more years of educa-
tion, the greater pay-off in the labor market. When
“years of education” is constant rather than variable
among an occupational group, education remains, as
Spring (1976) termed, an important “sorting machine.”
Rather than stratification by years of schooling
attained, however, in a population with the same degree
level (i.e., Ph.D.), the prestige of degree-granting
programs becomes the sorting device.

Much less research on the effects of educational
“quality” ranking, or prestige, on careers has been con-
ducted, in comparison with numerous studies of the
effects of the quantity of years of schooling (e.g., Blau
& Duncan, 1967; Coleman, 1984; Featherman &
Hauser, 1978; Grusky, 1983; Hout, 1988). The avail-
able research on prestige effects does show a clear
relationship between educational ranking and career
success (e.g., Astin, 1968; Kingston & Smart, 1990;
Trusheim & Crouse, 1981). Morgan and Duncan
(1979) found that graduates with bachelor’s degrees
from U.S. colleges with higher American College Test
scores (rather than expenditures per student) were
likely to earn more in the labor market. Likewise,
James, Alsalam, Conaty, and To (1989) found that col-
lege grads from prestigious, but not necessarily high-
spending, schools were more likely to have greater
future earnings. Useem and Karabel (1986) asserted
that the individuals who enter the business elite accom-
plish it through “scholastic capital” (prestigious uni-
versity degrees), as well as through their upper-class
origins. As found in the American population, college

prestige also plays an important role in the career
achievement of Japanese (Ishida, 1993) and South
Korean (Lee & Brinton, 1996) graduates. Solmon
(1975) and Solmon and Wachtel (1975) looked not
only at undergraduate college prestige but also at grad-
uate education ranking. They observed that the pres-
tige of education is even more important for the status
attainment of students completing graduate work.

Education Ranking and Scientists

Among Ph.D. scientists, educational prestige is
key. Studies of the stratification of scientists have
found that the ranking of Ph.D. education is a major
predictor of success in academe (e.g., Bowen &
Schuster, 1986; Clark, 1987; Cole & Cole, 1973;
Long, Allison, & McGinnis, 1993; Zuckerman,
1977).! Having a more prestigious Ph.D. education is
related to attaining a good first job in a tenure-track
position (Hurlbert & Rosenfeld, 1992). In fact, stud-
ies by Long, Allison, and McGinnis (e.g., Allison &
Long, 1987; Long & McGinnis, 1981) have shown
that the prestige of a bioscientist’s Ph.D. is a better
predictor of obtaining a prestigious academic job
than research productivity.

This body of work on the effects of doctoral pres-
tige, however, assumes that scientists work in acade-
mia, when more than one third of Ph.D. scientists
work in industry (National Science Foundation,
Survey of Doctoral Recipients PLS. PROVIDE
REFE.). For example, in a recent review of the litera-
ture on scientific careers, Long and Fox (1995) noted
that half of Ph.D. scientists work in education and
one third in industry. They went on to argue that
because the university is so central to the training of
scientists, “the research and focus of this paper is on
academic scientists” (p. 50). The dearth of research
on industrial scientists may have been another reason
for the focus of their review. Yet examining the
effects of graduate education on the large group of
scientists outside the academy allows a broader view
of the effects of education rank. In contrast to the
trend in the literature, this article investigates scien-
tific careers across the university and industrial sec-
tors to gauge the importance of educational prestige
ranking for stratification of all life scientists.

The Biotechnology Industry
and the Life Sciences

The field of the life sciences presents a particularly
interesting case for studying the effects of graduate



education because of the emergence of the biotechnol-
ogy industry. Biotech is a knowledge-intensive industry,
one in which the most successful firms collaborate
closely with university labs and research institutes
(Powell, Koput, & Smith-Doerr, 1996; Shan, Walker,
& Kogut, 1994; Stuart, Hoang, & Hybels, 1999). In the
biotechnology industry, basic science and publication
are much more important to scientists’ careers than
was traditionally found in the industrial sector (Eaton,
1999; Smith-Doerr, 2004). These science-based orga-
nizations concern themselves with functions that are
traditionally thought to be the sole domain of academe.

Biotechnology firms, in fact, have postdoctoral
fellowship positions. These positions provide another
instance of the overlap between biotechnology firms
and university programs in the life sciences. The idea
that a postdoc would go to an industrial firm for training
in basic science developed along with the emergence
of science-based biotech firms. This perception of the
biotech industry contrasts with more traditional indus-
trial employment in chemical or pharmaceutical cor-
porations. For example, Genentech is a prominent
biotechnology firm that many other firms in the indus-
try have emulated. Since its founding in 1980,
Genentech has had a postdoctoral program and now
retains 60 postdocs on average. Like academic postdocs,
for a time, those in biotech firms are stuck in supporting
roles. As Sarah Hymowitz, a former postdoctoral fellow
at Genentech admitted, “As a postdoc, I was more of a
team member than a team builder” (http://www.genen-
tech.com, May 2002 PLS. PROVIDE REF.).

As industrial life science firms come to look more
academic, by publishing and training postdocs, so
have university labs come to seem more commercial.
Social scientists see cause for concern in university
commercialization (e.g., Croissant & Restivo, 2001
PLS. DELETE CITE OR ADD REF,; Slaughter &
Leslie, 1997 PLS. DELETE CITE OR ADD REF.).
One concern is the effect research collaboration
between universities and for-profit firms will have on
graduate education. Slaughter, Campbell, Holleman,
and Morgan (2002) went so far as to argue that “when
professors entered into partnerships with industry,
students became products, purchased by corpora-
tions” (p. 289). Some life scientists, especially
members of the old guard, also express doubts about
the effects of commercialization and patents on acad-
emic work. In the words of one of these professors,

I’'m left with a kind of a sad, sinking feeling
because I still have an old fashioned idealism
about the academy. I think this ought to be an
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arena where all ideas are up for open debate.
... There’s a certain greedy, “have it now” men-
tality that may motivate people. (Owen-Smith
& Powell, 2001, pp. PLS. PROVIDE PAGE(S)
OF QUOTE)

This life scientist expressed the viewpoint that acad-
emic freedom will be compromised by commercial
interests, particularly the secrecy that may arise from
more patenting in universities. An analysis of the
effects of the increasing overlap between the univer-
sity and science-based firms is beyond the scope of
this article. What is clear is that activities that were
once treated as the domain of either the academy or
industry are being pursued in both. Another outcome
of this changing scientific and organizational land-
scape that must be considered is what happens to the
“haves” and “have-nots” in science. Because of the
close connections between universities and biotech
firms, the ranking of a scientists’ Ph.D. programs
should be important in the early careers of scientists
working in biotech firms as well as in the academy.

Educational Prestige and Promotion

Although general public opinion polls show that
all scientists are considered members of a prestigious
educational and occupational group, scientists, like
members of other occupational groups, compare
themselves with one another rather than with the gen-
eral population (Cole & Cole, 1973). Sociologists
of science note that for Ph.D.’s, years of education
is simply not as salient as the prestige of where and
with whom one studied. Educational prestige does
indeed matter for Ph.D.s. Four of five American
Nobel laureates, members of the National Academy
of Science, and those in top 10 university professor-
ial positions received Ph.D.’s from university depart-
ments ranked among the top 15 (Zuckerman, 1977).
Among all academic scientists, the reputation of the
department in which one received one’s Ph.D. is pos-
itively related to the prestige of one’s first university
position (Crane, 1969; Long & McGinnis, 1981).

The theoretical bedrock of studies of stratifica-
tion among scientists is Robert Merton’s (1968)
“Matthew effect.” Inequality among research scien-
tists can be summed up by a biblical passage from the
gospel according to Matthew: “To those who have,
more shall be given.” Early access to important career
resources, such as graduate training in a prestigious
department, gives scientists head starts over their
peers by making it more likely that they will work
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with well-known scientists, perhaps publishing
together. Scientific rewards can be transformed into
further resources (i.e., widely read publications into
prestigious career options). Initially small disparities
can lead to larger differences over the long run of
careers. One key outcome of an advantaged back-
ground is an early position supervising other scien-
tists” work, directing laboratory projects rather than
having one’s work directed. A hypothesis regarding
the advantageous career outcomes for having a highly
ranked Ph.D. education follows this logic:

Hypothesis 1: Having an elite Ph.D. education
will be positively related to obtaining a
supervisory position for young life scientists.

Not only does the Matthew effect state that those
who have will be given more, but also “to those who
have little, what little they have will be taken away”
(Merton, 1968, p. 60). The process of cumulative
advantage in science careers can be a vicious as well
as virtuous cycle, often depending on where one
starts, namely, in a Ph.D. program. Thus, the relation-
ship between nonelite Ph.D. education and career out-
comes must also be considered. If one envisions Ph.D.
programs on a continuum from elite to lesser ranked,
then education prestige should be more than a
dichotomy of elite versus other. The problem of mea-
suring rank as a quasi-interval level variable (i.e.,
using each school’s ranking score from 1 to 200),
however, is that the differences between closely
ranked programs are not meaningful. One would not
expect any real difference between Stanford
University (ranked fourth) and Harvard University
(ranked fifth). The scientists I interviewed about the
meaning of graduate education for life science careers
regularly spoke of “top programs,” “B-level [or pretty
good] schools,” and “the rest.” Thus, hypotheses about
the effects of Ph.D. education were made using these
three commonly understood, ordered categories. The
following hypotheses cover the middle- and lower
ranked Ph.D. education effects:

Hypothesis 2: Life scientists with middle-ranked
Ph.D. educations will be less likely than
elite-educated scientists, but more likely than
those with lower ranked Ph.D. educations, to
attain supervisory positions early in their
careers.

Hypothesis 3: Life scientists with lower ranked
Ph.D. educations will be the least likely to attain
supervisory positions early in their careers.

Hypothesized change in odds of supervisory position

T T ml

1t0 10 11 to 50 51+

Ranking of Ph.D. program

Figure 1. Hypothesized Relationship Between Ranking of a
Scientist’s Ph.D. Program and the Odds of
Obtaining a Supervisory Position

Note: The baseline comparison is having a Ph.D. from a top 10

program. Other bars show the relative decrease in the odds of

obtaining a leadership role, hypothetically (controlling for the

effects of gender and experience).

The above hypotheses assume that there will be
controls for variables that might affect a scientist’s
probability of attaining a supervisory position other
than education rank. Gender is a significant predictor
of mobility in scientific careers (e.g., Fox, 1995 PLS.
DELETE CITE OR ADD REF.) and was included
as a control. Also, the number of years since one’s
Ph.D. was obtained were controlled for, because
more time and experience would obviously provide a
greater chance of moving into a lab-directing role.

Figure 1 presents a visual summary of the hypothe-
ses. In this figure, Ph.D.’s from top-ranked programs
are the baseline; this assumes that they will be the
most likely to supervise. Compared to having an elite
education, the lower the prestige of a Ph.D.’s educa-
tion, the greater the decrease in the likelihood of taking
on a leadership role.

Data and Methods

The quantitative data consisted of a sample col-
lected from the National Institutes of Health archives,
specifically from the National Institute of General
Medical Sciences (NIGMS) training grant programs.
Information filed at the Bethesda, Maryland, NIGMS



Table 1. Statistical Description of Sample Data on Life Scientists
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Variable Values M (SD)

Gender 0 =male, 1 = female 0.28 (0.45)
Rank of Ph.D. education prestige 1 =50 to 200 (low), 2 =11 to 50 (middle), 3 =1 to 10 (high) 1.90 (0.74)
Years since Ph.D. 0to 34 4.50 (5.30)
Prestige of employing organization 0 = elite university, dedicated biotech firm, 1 = nonelite 0.78 (0.41)
Supervisory position 0 = nonleader, 1 = leader 0.29 (0.45)

office had not been systematically entered into
a computer database until this study. The NIGMS is
the institute that provides the majority of funding to
graduate programs to support predoctoral students’
training. I randomly selected universities from the list
of cellular and molecular biology grants. I chose
grants in this area after consulting with several
National Institutes of Health program directors, who
indicated that cellular and molecular biology grants
were among the most encompassing as far as areas
of study and would include a more diverse sample
of students. Application dates ranged from 1983 to
1995. The median year for individuals’ receipt of
their Ph.D.’s was 1985. The sample of Ph.D. recipi-
ents is described in Table 1.

Independent Variables

The prestige of education classification was
derived from a ranking published by the National
Research Council (1995) on Ph.D. programs.
Specifically, rankings of biochemistry and molecular
biology departments were used as the disciplinary
division most closely aligned with the NIGMS grant
categories analyzed here: cellular and molecular biol-
ogy and biotechnology. Universities are ranked from
1 (“most effective”) to 200. Ties in ranking do occur.
The 1993 scores were attributed to university pro-
grams at all time points in the analysis because the
1984 National Research Council ranking did not
include molecular biology programs, an indication of
how relatively new this scientific area is. Related
department rankings (i.e., genetics) were stable over
time, with 80% and above reliability, so using the
available year’s ranking seemed a judicious measure.
Prestige of education was collapsed into three cate-
gories for logistic regression analyses. A score of 3
was given to the most “elite” category, schools ranked
1 through 10, so that a higher score was interpreted as
more elite. Other categories were as follows: A school
ranked 11 through 50 was given a score of 2, and
a school ranked 51 or lower was given a score of 1.

These categories matched scientists’ discussion of
“top” schools, “B-level” schools, and “other” schools.
The reversal of categories (i.e., schools ranked 1 through
10 were given the highest score) was performed so
that a more elite education would produce a positive
rather than a negative effect. The percentages of life
scientists who fell into these educational prestige cat-
egories were 29.4% from lower ranked programs,
38.2% from middle-ranked programs, and 32.4%
from elite programs.

This sample of Ph.D.s was relatively young in
career terms. On average, these scientists were only
about 5 years out of graduate school when the data
were collected, and the majority held nonleadership
positions (i.e., postdoctoral training). Experience, or
years since receiving one’s Ph.D., was used as a con-
trol variable, as was gender. Gender was coded from
given names. Comparable with other national figures
for this time period (National Research Council,
1994), 28.3% of the Ph.D.’s were female. The basic
model examined the effects of educational prestige,
controlling for experience and gender.”

Another factor that might have a significant impact
on a scientist’s ability to secure a leading role in a
laboratory is the prestige of his or her employing
organization. The most competition occurs in acad-
eme over a tenure-track job at an elite university and
in industry over heading a lab at a well-regarded
science-based firm such as Genentech. Subsequent
models incorporated this dichotomous control vari-
able of employment at an elite scientific organization.
An elite employment setting was measured across
sectors: working at a top 10 university or at a biotech-
nology firm dedicated to research on human thera-
peutics. Of the sample, 31.6% worked at elite life
science organizations.

Dependent Variable

The supervisory-level position variable was mea-
sured by having a career position at or above assistant
professor or research team leader level. For this
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Table 2. Ph.D.’s’ Job Titles and Supervisory Levels

Supervisory
Academic Position Industry Position Level
Student, research 0
assistant
Assistant, technician 0
Postdoctoral fellow 0
Scientist 0
Team director, 1
senior scientist
Assistant professor
Associate professor 1
Department/section 1
head
Upper research 1
administration
Full professor 1

Dean/administration 1
Board of directors, CEO 1

analysis, only the most recent career point was evaluated.
The ordering of position codes and the dichotomy
into leadership and nonleadership positions is sum-
marized in Table 2.

Level of position integrated academic, industry,
and government settings into one ordered scale. This
scale was developed in consultation with bioscientists
in the public and private sectors. Position level was
dichotomized as leadership or nonleadership position,
measured at a natural bottleneck in the sciences that
crosses the industrial and academic sectors. Nonleader-
ship positions included Ph.D.’s in assisting roles (e.g.,
postdocs).

Comparable with postdoctoral positions in univer-
sities, I found in biotech firms that similar differences
were made between Ph.D.’s working under direction
at the bench and those with more experience (i.e., who
had completed prestigious postdocs before coming to
the firm) and authority. One technician in a biotech
firm, Richard,’ explained to me that he and his fellow
technicians referred to some of the Ph.D.-level scien-
tists as “super Ph.D.s” to distinguish them from
others (also see Smith-Doerr, 2004). Richard went on
to list all the scientists at the startup firm who fit the
super Ph.D. category, as opposed to “regular Ph.D.’s.”
The super Ph.D.’s were those who led research teams,
as opposed to other newly minted Ph.D.’s working
under their direction. Those whom Richard called
regular Ph.D.’s were in a comparable position with
that of the postdocs I had observed in a university lab.

Richard’s categorization of Ph.D.s paralleled my
own dichotomous leadership variable.

Leaders have relatively more autonomy over their
work—supervising others in projects—such as pro-
fessors and senior scientists in industry. Hence,
supervisory position was measured by having a
career position at or above assistant professor in
academia or research team leader in industry. In the
sample, 24% of the Ph.D.’s had supervisory roles.
Logistic regression models* were used to analyze
effects on this dichotomous dependent variable, hold-
ing a supervisory position or not.

Qualitative Data

Supplementary qualitative data amplified explana-
tions of the statistical findings in the discussion.
These data came from ethnographic observations and
semistructured interviews I conducted with 44 scien-
tists in multiple academic and industrial life science
settings. The qualitative data were collected as a
snowball and convenience (multiple interviews at the
same locations) sample, with intentional variation in
organizational settings and scientists’ gender built
into the sampling process. See Smith-Doerr (2004)
for further details on data collection and analysis.

Results

How does the prestige ranking of education affect
the job positions of life science Ph.D.’s? The results
of logistic regression models that analyzed the effects
of Ph.D. educational ranking on position are pre-
sented in Table 3. The log odds results were mathe-
matically transformed into percentage change in odds
(see the third column in each model in Table 3). The
first, most basic, model looked at the effects of the
prestige of a scientist’s doctoral program on attaining
a leading role in the laboratory, while controlling for
gender and experience.

Gender was related to leadership position, so that
men were more likely to become leaders. Being
female resulted in a 32% decrease in one’s odds of
holding a leadership position. This is consistent with
other studies of gender stratification in academic
science (e.g., see Long & Fox, 1995; Zuckerman,
Cole, & Bruer, 1991). Men were generally more
likely to have leadership positions than women.’
Experience (years since Ph.D.) was, not surprisingly,
positively related to attaining a leadership position.
Controlling for the number of years since one’s Ph.D.
was granted and for gender, who is more likely to
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Percent change in odds of supervisory position
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Figure 2. Percentage Change in the Odds of Obtaining a
Supervisory Position by Ranking of Ph.D. Program
Note: The comparison category is receiving a Ph.D. from a top
10 program. Other bars show the relative decrease in the odds of
holding a leadership role (controlling for the effects of gender,
experience, and the prestige of the employing organization).

achieve leadership positions in science-intensive
organizations? Those from the lowest ranked depart-
ments did not significantly differ from those from
the highest ranked departments, but the those from
middle-ranked departments appeared less likely to
become leaders.

This finding of disadvantage for Ph.D.s from
middle-ranked programs might be affected by the
prestige of the organizations are which scientists are
employed. The second model controlled for employ-
ment at elite universities and biotech firms to see
whether this unexpected effect of educational pres-
tige still held. Gender and experience had similar
effects in this model. Employment at a nonelite orga-
nization did significantly improve one’s odds of tak-
ing a leading role. Yet Table 3 shows that controlling
for employing organization, Ph.D.’s from middle-
ranked universities were still significantly less likely
to hold leading roles in laboratories than Ph.D.’s from
elite and lower ranked programs. In comparison with
the elite-educated Ph.D.’s, the midprestige Ph.D.’s
had a 35% decrease in the odds of gaining a supervi-
sory position. Figure 2 illustrates this finding from
Model 2 in Table 3. In contrast to the hypothesized
odds of supervisory positions depicted in Figure 1,
Figure 2 shows the actual relationship between edu-
cational prestige and holding a position of authority.

Thus, in results from the first two models, there
was mixed support for the hypotheses. Hypothesis 1
found support in that those from the most elite

departments were more likely to gain leadership posi-
tions than those from the middle ranked departments.
But given that the most elite educated Ph.D.’s did not
significantly differ from the least elite educated
Ph.D’s in their chances for leadership, the first
hypothesis did not have complete support from the
data. Hypothesis 2 likewise found only partial sup-
port: Ph.D.’s from middle-ranked departments were
less likely than elite-educated Ph.D.’s to supervise
science, but they were not more likely than those from
the lowest ranked doctoral programs. Hypothesis 3
was falsified in that Ph.D.’s from the lowest ranked
schools were actually more likely than those from
the middle-ranked schools to attain early supervisory
roles.

To further analyze the puzzling finding that
doctoral-level scientists from the lesser ranked schools
had about the same chances of landing good jobs as
those from top 10 departments, the third model
included an interaction term. The interaction between
educational prestige and employment prestige
showed whether the effect of working in a nonelite
organization differed for Ph.D.’s by their educational
ranking. In this model, gender and experience had the
same effects on leadership: lower odds for women,
greater odds for more years of experience. Because
the interaction effect was included in the third model
in Table 3, the coefficients for low- and middle-ranked
schools show their effects, compared with high
educational prestige, only for Ph.D.’s working in
prestigious university or biotech settings. Figure 3
demonstrates the relative odds of attaining a good
position in an elite organization. Compared with
elite-educated Ph.D.’s, scientists from lesser ranked
universities had a 54% decrease in the odds of super-
vising, and middle-prestige Ph.D.’s had a 53% lower
likelihood of leading scientific projects. The coeffi-
cient for a nonelite employing organization in this
model gave the effect for elite-educated Ph.D.’s. Even
those from top programs had over 100% greater odds
of leading at nonelite organizations than at top uni-
versities or biotech firms. Compared with the elite-
educated Ph.D.’s, those from the middle-ranked
schools did not have any greater odds of leading at
less prestigious organizations. But for those from
lesser ranked doctoral programs, there was a signifi-
cant difference. The odds for doctoral life scientists
from less prestigious universities having stable posi-
tions of authority were 4 times greater when working
at a nonelite academic or industrial organizations.

The third model in Table 3 suggests how scientists
from less prestigious programs attained good jobs
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Figure 3. Among Scientists Employed at Prestigious
Organizations, Percentage Change in the Odds of
Obtaining a Supervisory Position, by Ranking of
Ph.D. Education

Note: The comparison category is having a Ph.D. from a top

10 program. Other bars show the decrease in the odds of having

a leadership role (but only for scientists at top universities or

dedicated biotech firms), controlling for gender and experience.

(e.g., by working outside of elite universities) but still
leaves the puzzle of the Ph.D.’s from middle-ranked
schools. Those from what scientists called “pretty good”
schools had a worse likelihood of good jobs than
Ph.D.’s from less prestigious programs in most life
science organizations and had no better odds of being
principal investigators in elite university and industry
settings.® For the most part, scientists who languish in
low-paying, less autonomous positions after investing
so much in their human capital are not from the least
prestigious universities; they are from the middle-
ranked schools.

Discussion

To summarize the rather unexpected findings of this
project, one might consider variations on Merton’s
(1968) Matthew effect. It is true for Ph.D.’s educated
at elite programs that to those who have, more is
given. Those from top-ranked programs have the
advantage for supervising, especially at elite organi-
zations. For doctoral life scientists from lesser ranked
programs, however, instead of “to those who have
not, what little they have is taken away,” one might
say “to those who have not, what little they have they get
to keep.” At less prestigious laboratories, those from
low-ranked schools have no less chance of leading
than elite educated Ph.D.’s. To describe Ph.D.’s from
middle-prestige programs, in a spin on the Matthew
effect, we could state that “for those in the middle,
there is extended servitude.” Across the models
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(including some not presented here that disaggregated
academic positions from others), Ph.D.’s with middle-
ranked educational prestige were stuck longer in
lower level jobs.

Why do we see these scientists “stuck in the mid-
dle?” In conversations with life scientists, when I tell
them about these statistical findings, I receive sur-
prised but not shocked reactions. The trend of Ph.D.’s
from middle-ranked schools ending up in lower level
positions seems to go unobserved by scientists them-
selves, but when confronted with the finding, they see
it as logical and are able to relate stories of friends or
themselves that fit the data. I turn now to exploratory
qualitative data to understand why this unexpected
finding for the effects of educational ranking occurs.

Jeanne, a life science Ph.D. educated at a “good
but not elite” school, was a Harvard postdoc and
instructor for 9 years before leaving natural science
for another profession. Her perspective on the dif-
ference between a graduate education at a middle-
ranked school and an elite university (on the basis of
her many years working at one) was that an elite edu-
cation allows many students to specialize, which is
rewarded in science. She explained to me,

One difference between top tier and the next
level of schools is your teaching experience. As
a grad student, someone at a top school would
not have to teach. When I was a grad student
at [a middle-ranked state university], I had to
teach for three quarters, because there’s not
oodles of money like at Harvard.

Many of those earning Ph.D.s at middle-level
schools spend time as generalists in their activity,
doing both teaching and research. Jeanne also argued
that scientists with her kind of graduate training were
educated more generally in the content of science
taught: “I was in the Biology Department and we had
to know everything from systematics to molecular
biology. There were not enough people to spread
around in the different specialties. So we learned dif-
ferent skills.” Perhaps those stuck in the middle are
simply spread too thin during training to move into
early supervisory roles. If trained more generally in
research and spending more time away from research
to teach, those from middle-ranked schools are less
connected to the reward systems of science than
elites. As Jeanne described the outcome of her early
career years in teaching roles, “it counts against you.
You don’t have enough time and connection to things
that bring money in, when you’re teaching.” Elites
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can concentrate on research, and those from lower
ranked schools perhaps specialize in other activities.
Jeanne’s comments signal that those from middle-
ranked places are “jacks-of-all-trades but masters of
none” and end up spending more time in postdoctoral
training as a result.

The middle ranks may fall through the cracks. Elite
educated Ph.D.’s likely have the recognized aspects of
the Matthew effect (Merton, 1968) working for them
(i.e., prestigious publications). Perhaps Ph.D.’s from
lower ranked programs are likely to have other forms
of social capital very different from elites (e.g., more
administrative experience or teacher training) that
result in leadership positions. Meanwhile, the middle
ranks may be less likely to attain leadership roles
because of not having the best access to specialize in
either elite or nonelite social resources.

Another explanation may be that in addition to
a lack of specialization, middle-ranked programs
provide less consistency than both more and less
prestigious departments in the match between aspira-
tions and opportunities. In other words, Ph.D.’s from
middle-ranked universities are less likely to attain
leadership positions because of a mismatch between
their professional socialization and the available jobs.
Those from top places gain leadership roles at highly
visible organizations, and those from less prestigious
places take leadership roles at organizations that
Ph.D.’s from middle-ranked universities do not con-
sider for employment. Stuart’s position provides an
example of an ambitious young scientist from a
middle-ranked educational background. At the time I
spoke with him, Stuart was in a nonleadership acade-
mic position at a top university. He lamented, “The
head of our program basically told me that there are
no openings for tenure track in-house right now.” My
field notes reveal his struggle to gain a leadership role
in a prestigious organization, and concurrent reluc-
tance to take any job in a lower ranked setting:

Stuart spoke in a somewhat envious tone of a
friend with “lots of scientific resources” who
helped to start up a biotech firm and also had a
position at Stanford as an assistant professor.
“Some people have all the luck,” he said. When
I asked if he would consider a job in industry, he
replied, “only in an established biotech firm,
like Genentech.” In asking about academia, I
noticed that his aspirations for a tenure track job
were at prestigious places just below the top ten,
including Baylor and University of Washington.
He wasn’t sure where he would be able to get a

job next, but was only willing to “go where good
research programs are.” For universities he would
not consider moving outside of cities where he
considered the geographical research centers to
be, or to lower ranked institutions. “There’s no
way I’d do that,” was his reaction.

Stuart’s opinion that nonleadership work at an elite
organization is preferable to leading at one with low
standing may be held by other scientists with middle-
ranked educational backgrounds, leading to the
results found in Table 3. After he left that lab, Stuart
took another nonsupervisory role at a laboratory at a
top university in another state, in the hope of jumping
to the tenure track eventually. Stuart was in his late
30s, his curly black hair glinting with silver-gray
highlights. He would not marry his girlfriend until he
“knew where he would end up.” Stuart seemed to
view a lower level job at a top place as a stepping-
stone to a higher level position. But are these posi-
tions stepping-stones or places from which one is
more likely to slip off? Jeanne and others like her
have left science from such unstable positions.

The qualitative data illuminate aspects of the
process and meaning of graduate education in the life
sciences. Variation in the career goals of young
Ph.D.’s and achievement can be traced in part to the
ranking of their schools. The resistance of scientists
trained at middle-ranked schools to entering less
prestigious organizations in favor of lower level posi-
tions at more visible life science organizations per-
haps creates vacancies for those from less highly
ranked programs. This high-low split by educational
background may result from midlevel institutions
employing elite scientists as leaders at the same time
that lower level organizations, unable to attract more
prestigious employees, have a different set of candi-
dates: those from lesser ranked schools. Some Ph.D.’s
are stuck in the middle because the scientists from
middle-ranked schools are more likely to take lower
level positions at prestigious organizations than
supervisory roles in other settings. The ways that
education shapes career norms and preferences may
have important implications for the career mobility of
a large number of professionals. Placement in a strat-
ified educational system can affect not only structural
opportunities but individuals’ perceptions of avail-
able positions as well.

We need more research on how employers of sci-
entists perceive educational prestige as well. Perhaps
those hiring life scientists believe that Ph.D.’s from
lower ranked programs will be more stable, long-term



employees than those with more prestigious degrees,
who will leave. In this case, there would be more
demand for those with lower ranked, perhaps more
local university degrees, than for Ph.D.s from the
middle prestige ranks. At the same time, it may also
be the case that the uncertainty inherent in the rapidly
changing science in biology makes it especially diffi-
cult to judge who is best prepared to lead project
teams. Thus, Ph.D.’s with highly prestigious degrees
are especially sought after because objective mea-
sures (such as a programming test for computer sci-
entists) are not feasible. These combined employer
perceptions about lower and higher prestige educa-
tion would place those from middle-ranked schools at
the end of the queue. Further research on employers’
understanding of the meaning of doctoral program
prestige could test these ideas.

In a knowledge-expanding field such as the life
sciences, being stuck on the bottom rung early on can
adversely affect a Ph.D.’s career. Suppose a female
scientist working for someone else has a paradigm-
shifting new scientific idea but cannot pursue a large
project that requires a laboratory staff of one’s own (or
does not want credit for the idea to go to her current
boss). By the time she becomes a principal investiga-
tor, science may have moved on past her once innov-
ative idea. This outcome would only increase her
sense of alienation at being stuck in a supporting role.

Moreover, there are implications of this study’s
findings for the ability of scientists to feed their
families. Especially in the most expensive metropoli-
tan areas in the United States, where many scientists
work (e.g., the San Francisco Bay area, Boston),
those who are stuck in nonsecure employment earn
only enough to get by, in stark comparison with those
who are able to move up into supervisory positions.
A survey of life scientists reported in Science
(Holden, 2001) demonstrated the dramatic difference
in livelihood. Postdoctoral fellows at universities and
science-based firms earned median annual salaries
from $32,000 to $36,000 (in 2001 dollars). In con-
trast, assistant professors and investigators leading
research in industry have median salaries ranging
from $60,000 to $80,000 annually. If Ph.D.’s from
middle-ranked programs are waiting longer to move
into more comfortable income brackets, and perhaps
delaying having children as a result, there are possi-
ble implications for lifetime earnings and fertility.

More scholarly study of postdoctoral positions,
informed by sociological theory, is needed. What will
be the effects of the increasing the number of years
scientists spend in low-autonomy positions? The
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number of science and engineering doctoral recipients
with postdocs has doubled in the past two decades.
Although two thirds of all postdocs are located in the
life sciences, the rate of spending time in postdoc-
toral positions has grown in engineering, social and
behavioral sciences, and physical sciences as well
(National Science Foundation, 2006, Figure 2-28).
Government statistics can show us trends, but more
qualitative analysis would reveal what the experience
means to the morale of scientists. Twenty-five years
ago, Hartnett and Katz (1977) called for a revamping
of graduate training to bring students’ aspirations
more in line with the reality of a tight academic labor
market. The stopgap measure to deal with even more
Ph.D.’s matriculated since then seems to have been to
create more postdoctoral fellowships, and for longer
periods. It is past time to revisit policies for graduate
and postdoctoral training, especially for Ph.D.’s who
are more likely to get stuck waiting for the “right” job.

Notes

1. This finding may be limited to the developed world. Shrum
and Campion (2000) found that for academic scientists in less
developed countries, there are fewer returns to having had presti-
gious doctoral education abroad.

2. Other factors may also affect a scientist’s ability to obtain a
leadership role, including race, productivity, and social capital.
Unfortunately, data on these variables were not available. The
reader should keep in mind that the analyses presented did not
control for these other variables.

3. Names used in this article are pseudonyms to protect the
confidentiality of my informants.

4. Strictly speaking, general log linear models would be most
appropriate because the quantitative sample was drawn by uni-
versity rather than by the random selection of individuals. Thus,
some underlying bias, for example, the gender distribution of
individuals by university, might violate the logistic regression
assumption of fixed values of x (i.e., gender). The distribution of
gender for each university was explicitly examined and not found
to significantly differ in the proportion of men to women; a bias
that would violate the logistic regression assumption was not
found. Because of the ease of interpretation and wide familiarity
of logistic regression models, these models were used instead.
General log linear regression analyses of the same variables (not
presented here) produced essentially the same results. The gen-
eral form of Model 2, incorporating the three hypotheses, can be
described by the following equation for the logistic regression:
Prob(Position = Supervisor) = 1/(1 + ¢) , where z = Constant
+ Education Rank + Gender + Years Since Ph.D. + Prestige
of Employing Organization.

5. However, this gendered result did vary by the type of organi-
zation in which scientists worked. Smith-Doerr (2004) found that
women employed in science-based biotechnology firms relying on
interorganizational networks were nearly 8 times more likely to
achieve positions of authority than women in the more hierarchical
settings of academe and traditional pharmaceutical companies.
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6. This finding was robust across other models not presented
here. For example, I divided the middle group in half at the mean
university ranking score, but the results were similar for both of
these middle-ranked categories.

References

Allison, P. D., & Long, J. S. (1987). Interuniversity mobility of aca-
demic scientists. American Sociological Review, 52, 643-652.

Astin, A. (1968). Undergraduate achievement and institutional
“excellence.” Science, 161, 661-668.

Blau, P. M., & Duncan, O. D. (1967). The American occupational
structure. New York: John Wiley.

Bowen, H. R., & Schuster, J. H. (1986). American professors.
New York: Oxford University Press.

Clark, B. R. (1987). The academic life: Small words, different
worlds. Princeton, NJ: Princeton University Press.

Cole, J. R., & Cole, S. (1973). Social stratification in science.
Chicago: University of Chicago Press.

Coleman, J. S. (1984). The transition from school to work.
Research in Social Stratification and Mobility, 3, 27-59.

Crane, D. (1969). Social class origin and academic success: The
influence of two stratification systems on academic careers.
Sociology of Education, 42, 1-17.

Eaton, S. C. (1999). Surprising opportunities: Gender and the
structure of work in biotech firms. Annals of the New York
Academy of Sciences, 869, 175-189.

Featherman, D. L., & Hauser, R. M. (1978). Opportunity and
change. New York: Academic Press.

Grusky, D. (1983). Industrialization and the status attainment
process: The thesis of industrialization reconsidered.
American Sociological Review, 48, 494-506.

Hackett, E. J. (2001). Afterword to “Science as a vocation in the
1990s: The changing organizational culture of academic
science.” In J. Croissant & S. Restivo (Eds.), Degrees of com-
promise: Industrial interests and academic values (pp. 134-136).
Albany: State University of New York Press.

Hartnett, R. T., & Katz, J. (1977). The education of graduate
students. Journal of Higher Education, 48, 646-664.

Holden, C. (2001). AAAS salary and job survey. Science, 294,
396-411.

Hout, M. (1988). Expanding universalism, less structural mobility:
The American occupational structure in the 1980s. American
Journal of Sociology, 93, 1358-1400.

Hurlbert, J., & Rosenfeld, R. A. (1992). Getting a good job: Rank
and institutional prestige in academic psychologists’ careers.
Sociology of Education, 65, 188-207.

Ishida, H. (1993). Social mobility in contemporary Japan.
Stanford, CA: Stanford University Press.

James, E., Alsalam, N., Conaty, J. C., & To, D.-L. (1989). College
quality and future earnings: Where should you send your child
to college? AEA Papers and Proceedings, 79, 247-252.

Kingston, P. W., & Smart, J. C. (1990). The economic pay-off of
prestigious colleges. In P. W. Kingston & L. S. Lewis (Eds.),
The high-status track (pp. 147-174). Albany: State University
of New York Press.

Lee, S., & Brinton, M. C. (1996). Elite education and social
capital: The case of South Korea. Sociology of Education, 69,
177-192.

Long, J. S., Allison, P. D., & McGinnis, R. (1993). Rank
advancement in academic careers: Sex differences and the

effects of productivity. American Sociological Review, 44,
816-830.

Long, J. S., & Fox, M. E. (1995). Scientific careers: Universalism
and particularism. Annual Review of Sociology, 21, 45-71.
Long, J. S., & McGinnis, R. (1981). Organizational context and
scientific productivity. American Sociological Review, 46,

422-442.

Merton, R. K. (1968). The Matthew effect in science. Science,
159, 56-63.

Morgan, J. N., & Duncan, G. J. (1979). College quality and
earnings. Research in Human Capital and Development, 1,
103-121.

National Research Council. (1994). Meeting the nation’s needs
for biomedical and behavioral scientists. Washington, DC:
National Academy Press.

National Research Council. (1995). Research-doctorate pro-
grams in the United States: Continuity and change.
Washington, DC: National Academy Press.

National Research Council. (1998). Trends in the early career of
life scientists. Washington, DC: National Academy Press.
National Science Foundation. (2002). Science and engineering

indicators (NSB 02-01). Arlington, VA: Author.

National Science Foundation. (2006). Science and engineering
indicators (NSB 06-02). Arlington, VA: Author.

Owen-Smith, J. (2001). Managing laboratory work through skep-
ticism: Processes of evaluation and control. American
Sociological Review, 66, 427-462.

Owen-Smith, J., & Powell, W. W. (2001). Careers and contradic-
tions: Faculty responses to the commercialization of the life
sciences. In S. P. Vallas (Ed.), Research in the sociology of
work, Vol. 10: The transformation of work (pp. 109-140).
Greenwich, CT: JAL

Powell, W. W., Koput, K. W., & Smith-Doerr, L. (1996).
Interorganizational collaboration and the locus of innovation:
Networks of learning in biotechnology. Administrative
Science Quarterly, 41, 116-145.

Shan, W., Walker, G., & Kogut, B. (1994). Interfirm cooperation
and startup innovation in the biotechnology industry. Strategic
Management Journal, 15, 387-394.

Shrum, W., & Campion, P. (2000). Are scientists in developing
countries isolated? Science, Technology and Society, 5, 1-34.

Slaughter, S., Campbell, T., Holleman, M., & Morgan, E. (2002).
The “traffic” in graduate students: Graduate students as
tokens of exchange between academe and industry. Science,
Technology, & Human Values, 27, 282-312.

Smith, E., & Tang, J. 1994. Trends in science and engineering
doctorate production, 1975-1990. In W. Pearson & A. Fechter
(Eds.), Who will do science? Educating the next generation
(pp. 96-124). Baltimore, MD: Johns Hopkins University
Press.

Smith-Doerr, L. (2004). Women’s work: Gender equality vs.
hierarchy in the life sciences. Boulder, CO: Lynne Rienner.
Solmon, L. C. (1975). The definition of college quality and its
impact on earnings. Explorations in Economic Research, 2,

537-587.

Solmon, L. C., & Wachtel, P. (1975). The effects on income of
type of college attended. Sociology of Education, 48, 75-90.

Spring, J. (1976). The sorting machine. New York: David McKay.

Stuart, T. E., Hoang, H., & Hybels, R. (1999). Interorganizational
endorsements and the performance of entrepreneurial ventures.
Administrative Science Quarterly, 44, 315-349.



Trusheim, D., & Crouse, J. (1981). Effects of college prestige on
men’s occupational status and earnings. Research in Higher
Education, 14, 283-302.

Useem, M., & Karabel, J. (1986). Pathways to top corporate man-
agement. American Sociological Review, 51, 184-200.

Zuckerman, H. (1977). Scientific elite: Nobel laureates in the
United States. New York: Free Press.

Zuckerman, H., Cole, J. R., & Bruer, J. T. (Eds.). (1991). The
outer circle: Women in the scientific community. New York:
Norton.

Doerr / EDUCATION RANKING AND CAREERS 13

Laurel Smith-Doerr is an assistant professor of sociology
at Boston University. Her book Women’s Work: Gender
Equality vs. Hierarchy in the Life Sciences (Lynne Rienner,
2004) explains how the flexibility of the network form of
organization is more conducive to gender equity in science
than rule-bound hierarchy.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


