
These mixed results typify the findings
from the latest American Chemical Soci-
ety annual survey of the starting salaries
and employment status of new chemistry
graduates living in the U.S.

The study also reveals that the employ-
ment status for Ph.D.s held steady and was
quite strong, with a relatively high 45% of
2001–02 graduates having permanent full-
time jobs, the same as for the two previous
years. However, both bachelor’s and mas-
ter’s 2001–02 graduates had an increasing-
ly hard time finding full-time employment.

Overall, the survey’s results indicate that
the fortunes of new chemistry graduates
have suffered a second consecutive year of
decline. However, the deterioration has
been neither pervasive nor precipitous.
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2002 STARTING
SALARY SURVEY
Salaries and employment for 2001–02 chemistry graduates show less
slippage than the job market in general

MICHAEL HEYLIN,  C&EN WASHINGTON

A
s of the week of oct. 7 last year, inexperi-

encednew bachelor’s-level chemistry graduates who
had received their degrees between July 2001 and
June 2002 and who had taken full-time permanent
jobs

had a median salary of $31,000. This salary was
down by $1,200 from the median for the year-earlier graduating
class. For new master’s-level chemistry graduates, the median was
$45,000, up $2,000 for the year, and for new Ph.D.s, it was $67,500,
down $2,000. Inexperienced graduates are those with less than
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It can be argued that those entering the
chemistry profession have done about as
well as, if not a little better than, could be
expected during the economic softness of
the past two years or so—a period during
which the unemployment rate for all col-
lege graduates in all disciplines in the work-
force has increased dramatically.

Two years ago, the starting salary sur-
vey of 1999–2000 chemistry graduates in-
dicated that about 4% of respondents were
unemployed but seeking employment in
October 2000. For the new 2001–02 sur-
vey, this number is up to about 5.5% in Oc-
tober 2002.

The broader picture is that of chemists
and other college graduates doing extremely
well during the longest and strongest eco-
nomic expansion in U.S. history from 1992
to 2000, especially during its latter stages.
More than 80% of the 17 million-person
increase in employment over these eight
growth years—from 119 million to 136 mil-

lion—was accounted for by those
either with a college degree or with
some college experience, but less
than a bachelor’s degree.

Since then, the reverse has been
true. The total number of those
unemployed in this country in-
creased by 49% between October
2000 and October 2002, from 5.5
million to 8.2 million. Over the
same two years, unemployment
among college graduates in the
workforce surged by 100%, from
581,000 to 1,165,000. For those
with no college experience, the
number of unemployed increased
by just 36%.

THE SURVEY. Both of ACS’s an-
nual salary and employment sur-
veys—of new chemistry graduates
and of ACS members in the do-
mestic workforce—are under the
general guidance of the society’s
Committee on Economic & Pro-
fessional Affairs. Since 1995, the
surveys have been conducted by
Mary W. Jordan, senior manager
of workforce programs in the so-
ciety’s Department of Career Ser-
vices. For the latest survey of start-
ing salaries, Jordan was assisted by
research associate Janel Kasper-
Wolfe.

The starting salary survey in-
volved mailing 10,140 question-
naires to new graduates. The bulk
went to graduates from most of
the 600-plus chemistry depart-
ments approved by ACS’s Department of
Professional Training. The remainder went
to graduates from selected chemical engi-
neering departments. Of the total mailing,

9,537, or 94%, went to what turned out to
be good addresses. These, in turn, engen-
dered 3,097 responses—2,559 from
chemists, 538 from chemical engineers—
for a 32% response rate.

In general, the median salaries report-
ed should be considered to be within a
range of about 63%.

With the exception of the box on chem-
ical engineers on page 48, all data in this
story are for chemistry graduates only.

DEFINITIONS. ACS’s starting salary sur-
vey seeks data on all graduates from the
departments it covers. This means that it
includes those with degrees in general
chemistry as well as in the classic subdis-
ciplines—analytical, inorganic, organic,
and physical chemistry. In addition, it in-
cludes biochemists and those with degrees
in nonclassic subdisciplines.

The annual ACS survey of working so-
ciety members (C&EN, Aug. 5, 2002, page
37) also uses a broad definition of chemist.

JOB MARKET
Full-time jobs are increasingly hard to find for bachelor’s and master’s
chemistry graduates, but jobs for Ph.D.s are steady

BACHELOR'S MASTER'S PH.D.

2000 2001 2002 2000 2001 2002 2000 2001 2002

EMPLOYMENT STATUS
Full-time permanent 35% 31% 26% 56% 49% 38% 45% 45% 45%
Full-time temporary 9 9 10 6 6 5 5 3 6
Graduate and professional 

school 46 47 47 27 33 47 — — —
Postdoctoral position — — — — — — 41 44 40

Part-time permanent 1 1 1 1 2 1 0 0 0
Part-time temporary 2 3 6 3 4 2 1 1 2
Not employed but 

seeking employment 4 6 6 5 5 5 3 3 5
Not employed and not 

seeking employment 3 3 5 2 1 3 5 4 3

NOTE: Employment status of new chemistry graduates as of early October each year.

SALARIES OF NEW GRADS
Master’s, Ph.D.s post 10-year gain
of 43%; bachelor’s, 29%

$ THOUSANDS BACHELOR'S MASTER'S PH.D.

1992 $24.0 $31.5 $47.5 
1993 24.0 34.0 50.4
1994 24.0 30.8 48.0
1995 25.0 36.0 50.0
1996 25.0 34.1 45.0
1997 28.0 37.5 54.0
1998 29.5 38.5 59.3
1999 30.0 42.0 61.0
2000 33.5 44.1 64.5
2001 32.2 43.0 69.5
2002 31.0 45.0 67.5

NOTE: Median salaries as of October each year of
new graduates with full-time permanent employ-
ment and less than 12 months of technical work
experience prior to graduation.

COVER STORY

DEMOGRAPHICS
Today’s virtual median chemistry graduate
is a white, native-born American woman

BACHELOR'S MASTER'S PH.D.

GENDER
Male 45.1% 44.7% 53.3%
Female 54.9 55.3 46.7

CITIZENSHIP
U.S. native born 89.1% 64.3% 69.5%
Naturalized 6.5 5.3 5.1
Permanent resident 3.3 3.8 5.4 
Temporary visa 1.2 26.6 20.0

RACE
White 80.4% 64.0% 74.9%
Asian 9.0 25.0 18.1
Black 5.0 3.8 2.9
American Indian 0.6 1.1 1.0
Other 4.9 6.1 3.2

ETHNICITY
Hispanic 4.1% 4.6% 3.2%

FIELD OF DEGREES
More than a third of bachelor’s degrees are
outside the classic definition of chemistry

BACHELOR'S MASTER'S PH.D.

General chemistry 60.4% 18.0% 3.5%
Analytical chemistry 2.1 14.7 19.2
Inorganic chemistry 0.8 9.8 12.0
Organic chemistry 2.4 23.3 27.4
Physical chemistry 1.0 9.0 16.4
Biochemistry 26.3 14.7 12.9
Other 7.2 10.6 8.4

NOTE: “Other” includes chemical education, environmental
chemistry, materials science, medical/pharmaceutical chem-
istry, and polymer chemistry.



“Chemists” are those who fall into one of
two categories. One category includes
those who—regardless of their actual de-
gree—identify any one of 15 chemical sub-
disciplines or specialties as the most close-
ly related to their job. The other category
encompasses those with their highest de-
gree in any field of chemistry and identi-
fying administration, computer science,
law, or “other nonchemistry activities” as
their specialty.

In contrast, the data gathered annual-
ly on chemistry graduates by the Depart-
ment of Education’s National Center for
Education Statistics (NCES) on bache-
lor’s and master’s and by the National Sci-
ence Foundation on Ph.D.s are limited to
those who identify their degrees as being
in general chemistry or one of the classic
subdisciplines.

DEMOGRAPHICS. A striking feature of
the findings from the new ACS survey is
the particularly high percentage of the
2001–02 chemistry graduates who are

women—55% of the bachelor’s,
55% of the master’s, and 47% of
the Ph.D.s. One year earlier, these
percentages had been 57%, 47%,
and 39%, respectively. And 10
years ago, for the 1991–92 class,
they were 44%, 42%, and 28%,
respectively.

According to Jordan, all these
levels may be one or two percent-

age points too high because of a propensi-
ty for women to be slightly more respon-
sive to surveys in general.

Be that as it may, there seems little doubt
that the day when women form a majori-
ty of the chemistry graduating classes at
all three degree levels is either already here
or, at least, approaching.

The latest graduate data from NCES/
NSF, which is on the 1999–2000 class, in-
dicate that 47% of the chemistry bachelor’s
degrees were earned by women, as were
43% of the master’s and 31% of the Ph.D.s
(C&EN, Feb. 10, page 31).

These results are consistently slightly
lower than the levels of 52%, 48%, and
35%, respectively, from the ACS starting
salary survey of that class.

The NCES/NSF data are not based on
responses to a survey. Rather, they are a
compilation of information on essentially
every graduate. For bachelor’s and master’s
graduates, the information is provided by
university registrars to NCES, and for
Ph.D.s, the information is provided by

graduate deans to NSF. Also, as indicated,
the NCES/NSF data are on a more nar-
rowly defined population of chemists.

The breakdown by discipline of 2001–
02 bachelor’s-level chemistry graduates,
according to the ACS survey, is 60% in gen-
eral chemistry, 6% in the classic subdisci-
plines, 26% in biochemistry, and 8% in
other areas. For master’s-level graduates, it
is 18%, 57%, 15%, and 10%, respectively.
For Ph.D.s, the classic subdisciplines dom-
inate with 75%; biochemistry is at 13%;
other, 8%; and general chemistry, 4%.
These profiles show no apparent signifi-
cant differences by gender, with the pos-
sible exception of proportionately more
women—16%—compared with 10% of
the men, earning biochemistry Ph.D.s.

The breakdown of graduates by citi-
zenship and race indicates a continuation
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BACHELOR'S MASTER'S PH.D.

$ THOUSANDS 2000 2001 2002 2000 2001 2002 2000 2001 2002

Less than 12 months $33.5 $32.2 $31.0 $44.1 $43.0 $45.0 $64.5 $69.5 $67.5 
12–36 months 34.0 36.0 34.1 42.0 49.1 41.0 64.0 63.0 65.0
More than 36 months 40.0 36.7 40.0 49.5 50.0 55.0 68.5 74.0 70.0

ALL $34.0 $33.6 $32.8 $45.0 $48.0 $50.0 $65.0 $70.0 $68.0

NOTE: Median salaries as of early October each year.

SALARIES BY EMPLOYER
Temptation to work in industry is
great, especially for Ph.D. graduates

$ THOUSANDS BACHELOR'S MASTER'S PH.D.

Academia $28.6 — $39.7
Business/industry 32.0 45.0 71.0
Government/other 33.2 — —
ALL $31.0 $45.0 $67.0

NOTE: Median salaries as of week of Oct. 7, 2002,
for graduates with full-time permanent employment
and less than 12 months of technical work experi-
ence prior to graduation. — = insufficient data.

SALARIES BY EXPERIENCE
Chemistry graduates’ pay falters a little here and there but holds up quite
well in light of the sluggish economy

DEGREES BY GENDER
Distribution of degrees among subdisciplines does not vary greatly
by gender

BACHELOR'S MASTER'S PH.D.

MEN WOMEN TOTAL MEN WOMEN TOTAL MEN WOMEN TOTAL

General chemistry 62% 60% 60% 21% 16% 18% 4% 3% 4%
Classic

subdisciplines 6 6 6 57 57 57 79 70 75
Biochemistry 26 26 26 13 17 15 10 16 13
Other 6 8 8 9 10 10 7 11 8

NOTE: Classic subdisciplines are analytical, inorganic, organic, and physical chemistry.

AGE AT GRADUATION
Median age of Ph.D. chemistry graduates is
now 30; the mean is 32

BACHELOR'S MASTER'S PH.D.

Median age 23 27 30
Mean age 24 29 32
Minimum age 18 19 25
Maximum age 74 57 60 SALARIES BY GENDER

Differences were probably not
significant in 2002

$ THOUSANDS BACHELOR'S MASTER'S PH.D.

Men $32.0 $43.0 $68.5 
Women 31.0 46.0 66.5
ALL $31.0 $45.0 $67.5

NOTE: Median salaries as of week of Oct. 7, 2002,
for graduates with full-time permanent employ-
ment and less than 12 months of technical work
experience prior to graduation.

SALARY BY WORK FUNCTION
Research and management jobs
pay the most for new graduates

$ THOUSANDS BACHELOR'S MASTER'S PH.D.

Teaching $32.0 $38.0 —
Management 40.0 — —
Research 32.0 53.3 $70.1
Development/

design 38.0 — 71.0
Production/

quality control 32.0 — —
Professional

services 34.5 — —

NOTE: Median salaries as of week of Oct. 7, 2002.
— = insufficient data.
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of the pattern of recent years. For instance,
students on temporary visas account for a
goodly share of the 2001–02 master’s and
Ph.D.s: 27% and 20%, respectively. Asians
remain overrepresented with 9% of the
bachelor’s degrees, 25% of the master’s de-
grees, and 18% of the Ph.D.s. Blacks and
Hispanics remain underrepresented, each
with about 4% of all graduates.

The median age of 2001–02 graduates
was 23 for bachelor’s degrees, 27 for mas-
ter’s degrees, and 30 for Ph.D.s.

SALARIES. ACS starting salary surveys
trace a pattern of little or no growth in
salaries for inexperienced chemistry grad-
uates at all three degree levels for the four

years from 1992 through 1996. Then came
four years of solid gains through 2000—
at an average annual rate of 8% for bache-
lor’s, 7% for master’s, and 9% for Ph.D.s.
Over the final two years up to 2002, the
median for bachelor’s fell a total of 7%,
while master’s and Ph.D.s posted modest
gains of 2% and 5%, respectively.

Over the full decade from 1992 to 2002,
median starting salaries for inexperienced
bachelor’s-level chemistry graduates rose
by 29% from $24,000 to $31,000. For
master’s-level chemistry graduates, the gain
was from $31,500 to $45,000, or 43%, and
for Ph.D.s, it was 42%, from $47,500 to
$67,500. Over this same 10 years, from
October 1992 to October 2002, the Con-

sumer Price Index for all urban consumers
rose by 28%.

As always, this year’s starting salary
data bring out the great incentive for new
Ph.D. graduates to take industrial jobs—a
salary advantage of a median of $71,000
compared with $39,700 for those re-
maining in academia.

A significant factor determining the
salaries of new chemistry graduates is the
amount of technical work experience they
have prior to graduation. For instance, the
median of $31,000 for inexperienced
2001–02 bachelor’s-degree graduates with
less than 12 months of such work falls con-
siderably shy of the $40,000 for those with
more than 36 months of such experience.
For master’s-degree graduates, this differ-
ence is from $45,000 to $55,000. For
Ph.D.s, it is smaller, from $67,500 to
$70,000.

Master’s-degree graduates are the most
likely to be in the longer, more than 36-
month category, at 41%, compared with
9% of bachelor’s and 18% of Ph.D.s.

The salary advantage that male chem-
istry graduates once had over their female
colleagues is about over. Hints of it still
pop up on occasion. For instance, in the
2000–0l survey, women had a nominal
edge of $500 for bachelor’s graduates, but
men apparently had possibly significant
advantages of $8,000 for master’s level and
$3,000 for Ph.D.s. However, this pattern
did not persist for the 2001–02 class, with
women master’s graduates having a $3,000
advantage and men having modest advan-

COVER STORY

JOBS AND GENDER
Job status of chemistry graduates does not vary significantly by gender

BACHELOR'S MASTER'S PH.D.

MEN WOMEN TOTAL MEN WOMEN TOTAL MEN WOMEN TOTAL

EMPLOYMENT STATUS
Full-time permanent 24% 27% 26% 42% 35% 38% 45% 45% 45%
Full-time temporary 9 10 10 3 6 5 6 5 6
Graduate and 

professional school 47 45 47 48 47 47 — — —
Postdoctoral positions — — — — — — 40 41 40

Part-time permanent 2 1 1 0 2 1 1 0 0
Part-time temporary 7 5 6 1 2 2 2 1 2
Not employed but

seeking employment 6 6 6 5 4 5 4 5 5
Not employed and not

seeking employment 6 6 5 1 4 3 3 2 3

NOTE: Employment status of new chemistry graduates as of week of Oct. 7, 2002.

C H E M I C A L E N G I N E E R S  

Demand For Graduates Is Down, But Salaries Hold Up Fairly Well 

The limited data gathered from 2001–02 on chemical engi-
neering graduates for this year’s starting salary survey
confine any analysis to those at the bachelor’s level. Of

the 426 bachelor’s-level respondents, 62% had permanent
or temporary full-time jobs, 19% were in graduate or profes-
sional school, 3% had part-time jobs,
and 16% were unemployed—14% involun-
tarily and seeking employment and
2% voluntarily.

These results compare with 36% of
bachelor’s-level chemistry graduates with
full-time positions; 7% with part-time
jobs; 47% continuing with their education;
and a lower 11% unemployed, 6% invol-
untarily and 5% voluntarily.

The relatively high unemployment rate
for chemical engineering graduates cer-
tainly indicates a real downturn in demand for their services. It al-
so reflects the fact that the wetlands of graduate school—which
help to absorb excess chemists when full-time jobs are really

hard to come by—are far smaller for chemical engineers. This is
due, in part, to the higher acceptance of the bachelor’s chemical
engineering degree as a terminal professional qualification.

This acceptance is confirmed by the salary edge long held
by chemical engineering graduates. In the latest survey,

the median salary for inexperienced
chemical engineering graduates was
$50,000. This was down by $1,000 from
the previous year. But it was still sub-
stantially higher than the $31,000 median
for inexperienced 2001–02 chemistry
graduates.

The salaries of chemical engineering
graduates continue to be sensitive—and
of chemistry graduates insensitive—to
grade-point average. In the latest survey,
salaries for chemical engineering gradu-

ates ranged from $35,000 for those with an overall C to $56,600
for those with an A. For chemists, the range was far more mod-
est—from $30,900 to $32,000.

SALARY AND GPA
An “A” pays off for bachelor’s
degree chemical engineers

MEDIAN SALARY, CHEMICAL
$ THOUSANDS CHEMISTS ENGINEERS

A $32.0 $56.6 
A minus 32.0 52.5
B 31.0 48.9
C 30.9 35.0



tages of $1,000 and $2,000 at the bache-
lor’s and Ph.D. levels, respectively.

Most likely, such apparent year-to-year
changes are in most cases related to the va-
garies inherent in the sampling and sur-
veying process and, especially, in compar-
ing results from two surveys taken one year
apart and of a different population.

EMPLOYMENT. October 2000 was the fi-
nal peak for the overall employment situ-
ation, with national unemployment at a
30-year low of 3.9%. That month, 46% of
new bachelor’s chemistry graduates re-
ported that they had permanent or tem-
porary full-time jobs, according to the ACS
survey that year. By October 2002, this
number was down to 36%. The percentage
going to graduate or professional school
remained essentially unchanged over the
period: 46% in 2000, 47% in 2002. The
seeming surplus was taken up by those with

part-time jobs—up from
3% to 7%—and by the to-
tal of those unemployed ei-
ther involuntarily or volun-
tarily, up from 7% to 11%.

Changes over the past
two years have been most
dramatic for the master’s
graduating classes. Of the
2000 class, 62% had per-
manent jobs and 27% were
in graduate or professional
school by the following Oc-
tober. For the 2002 class,
those with full-time jobs were down to 43%
while those in graduate or professional
school were up to 47%.

In contrast, the employment profile for
Ph.D. graduates has remained remarkably
steady. The number of those with perma-
nent or temporary full-time employment
has remained very close to 50% and those

on postdocs, close to 40%.
There are no gender differ-

ences in these employment
profiles. And for those with
full-time jobs, there are also no
gender differences in the dis-
tribution of the jobs among ac-
ademia, industry, government,
or other.

As to where 2001–02 grad-
uates found full-time perma-
nent employment, only 6% did
so in the chemical and related
industries. This compares with
17% for all working ACS mem-
bers. The pharmaceutical in-
dustry provided 23% of the jobs
for 2001–02 graduates. An-
other 25% of jobs came from
academia. And the growing
field of analytical and research
services provided 17%. This is
almost twice the 9% of all work-
ing ACS members in the field.

More than half of 2001–02
bachelor’s graduates indicate
that they are undertaking grad-
uate studies, 46% full time and
6% part time. For master’s grad-
uates, this total is 56%, 47% full
time and 9% part time.

Of the bachelor’s graduates
going to graduate school, 57%
will continue in chemistry or
chemistry-related fields, 26%
will move to medicine or den-
tistry, 8% to pharmacology,
and 9% to other disciplines.
Of the master’s graduates,
86% will remain in chemistry
and related fields. None of

these data on graduate studies show sig-
nificant differences by gender.

Job satisfaction among 2001–02 grad-
uates shows its usual pattern. Although on-
ly 52% of Ph.D. graduates agree that the
jobs they have are what they expected when
they started their studies, an average of al-
most 90% agree that their work is chal-
lenging, related to their field, and com-
mensurate with their training. Master’s
graduates are almost equally satisfied. Bach-
elor’s graduates are less enthusiastic. ■
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JOB SATISFACTION
Ph.D. graduates like their jobs, even if they are
not as expected

BACHELOR'S MASTER'S PH.D.

PERCENTAGE AGREEING THAT JOB IS
Commensurate with training 73% 87% 88%
Challenging 69 84 87
Related to field 78 90 92
What expected when 

began studies — — 52

NOTE: Percentages are of those who “strongly agree” and “agree.”

JOB-HUNTING METHODS
Electronic searches are becoming more and
more effective

BACHELOR'S MASTER'S PH.D.

Informal channels 15% 29% 23%
Electronic methods 23 25 15
Employment agency/

placement service 19 11 18
Newspaper/journal ads 10 7 13
Faculty adviser 9 7 10
Sent unsolicited résumé 7 7 9
Through former job 8 10 2
Other 9 4 10

FURTHER STUDIES: PLANS
More than half of bachelor’s and
master’s continue with studies

YES
% OF FULL PART NO
RESPONDENTS TIME TIME PLANS

BACHELOR’S
Men 47% 6% 47%
Women 45 6 49
ALL 46 6 48

MASTER’S
Men 48% 9% 43%
Women 47 9 44
ALL 47 9 44   

FURTHER STUDIES: FIELD
No surprise: Master’s degree
holders are more committed to
chemistry than are bachelor’s

% OF RESPONDENTS MEN WOMEN ALL

BACHELOR’S
Chemistry 40% 43% 41%
Chemistry related 18 13 16
Medicine/dentistry 26 25 26
Pharmacology 7 8 8
Other 9 11 9

MASTER’S
Chemistry 86% 74% 79%
Chemistry related 6 7 7
Medicine/dentistry 4 6 5
Pharmacology 0 4 2
Other 4 9 7

NOTE: Percentages are of those studying full time.

WHERE THE JOBS ARE
Chemical industry dwindles as a source of jobs
for chemists; service labs pick up the slack

ALL ACS
MEMBERS

2001–02 IN 2002
GRADUATES WORKFORCE

MANUFACTURING 45% 55%
Chemical and related 6 17
Pharmaceutical and related 23 22
Other manufacturing 14 16

ACADEMIA 25% 24%
Universities/four-year colleges 12 19
Medical/professional schools 4 2
Two-year colleges 1 1
Elementary/secondary

schools/other 8 2

Analytical/research services 17 9
Government 8 8
Self-employed 0 1
Other 6 3

NOTE: Values are percent of chemists at all degree levels with full-
time permanent jobs. Data for working ACS members are from
2002 salary and employment survey of ACS members in the work-
force (C&EN, Aug. 5, 2002, page 37).


