CHEMCENSUS




S~

NN

ST N

7

Q/\



Chemz%e(gssus

Analysis of the American Chemical Society’s
Comprehensive 2005 Survey of the Salaries and

Employment Status of its Domestic Members

4

©2006 American Chemical Society
1155 Sixteenth Street, NW
Washington, DC 20036
WWW.acs.org

800.227.5558



AMERICAN CHEMICAL SOCIETY

ACKNOWLEDGMENTS

Every fifth year since 1985 the American Chemical Society conducts a cen-
sus of its working members. This report presents results of the 2005 ACS
Comprehensive and Employment Status Survey, ChemCensus 2005. An
analysis of the survey appeared in the August 1, 2005 edition of Chemical
& Engineering News. Additional publications based on this survey include

Industry Chemists 2005 and Academic Chemists 2005.

The ACS Committee on Economic and Professional Affairs (CEPA) and
its Subcommittee on Surveys planned and provided general oversight of
the survey, its analysis, and the symposium presented at the Fall 2006
ACS National Meeting in San Francisco. Members of the Subcommittee
are Martin Gorbaty, Warren Bush, Charles Cannon, Fran Kravitz, Khamis

Siam, and David Straus.

This report was written by Michael Heylin, Chemical & Engineering News.
Mary W. Jordan, workforce specialist of the ACS Department of Member
Research and Technology, conducted the survey and produced the data
for the tables.

Martin Gorbaty Sarah Blendermann
Chair, CEPA Subcommittee Assistant Director,
on Surveys Department of Member

Research and Technology



CONTENTS

20

36

51

IBC

PREFACE

SUMMARY

MEcCHANICS OF THE CENSUS

DEMOGRAPHICS

SALARIES

EMPLOYMENT STATUS

APPENDIX: SURVEY QUESTIONNAIRE

ReceNT CEPA EMPLOYMENT STUDIES AVAILABLE FROM ACS



S~

NN

ST N

7

Q/\



CHeEMCENSuUs 2005

PREFACE

The American Chemical Society is dedicated to providing programs and
services to facilitate the career development of chemical professionals,
and has a long history of effectively reporting on professional chemical
employment. The ACS Committee on Economic and Professional Affairs
(CEPA) is charged with fostering ongoing improvements in the economic
and professional status of chemical scientists. To carry out this mission,
CEPA conducts periodic fact-finding studies on the economic status of the
chemical profession and monitors the state of the economic and profes-

sional affairs of chemical scientists.

CEPA works with the Department of Career Management and Develop-
ment to provide programs, services, and publications to assist chemists
in making career decisions. In particular, CEPA directs the development
of workforce studies about employment and industry trends that affect
the chemical profession. The published study reports provide: hard data
on the salaries of employment of chemists, an overview of trends in the
chemical enterprise, and guidance for chemists regarding areas of emerg-

ing technologies and employment opportunities.

The last two decades witnessed economic highs and lows that have im-
pacted the chemistry workforce. These changes make it important for
chemists to have essential information about hiring trends and employ-
ment figures to effectively navigate this fluid situation. A list of the most
recent employment studies available from ACS appears on the inside back

cover of this publication.



SUMMARY
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This report presents an analysis of the data from a survey of the salaries, employment status, and attitudes

of American Chemical Society members in the domestic labor force as of March 1, 2005. The survey ques-

tionnaire was sent to all members who were likely to be working in the U.S., hence the title, ChemCensus

2005. These comprehensive surveys have been conducted every fifth year since 1985, and the 2005 census

is the fifth in the series. In the interim years, ACS conducts its long established smaller surveys that poll

a random sample of about 20% of domestic members. These surveys were started in the early 1970s.

ACS surveys seek to gather data from all domestic Society members who are employed full time or

part time, on post docs or fellowships, or unemployed but actively seeking employment. Responses
from those who indicate they are either fully retired or otherwise unemployed and not seeking a job
are not included in the analysis.

TABLE 1: EMPLOYMENT STATUS OF ACS WORKFORCE CHEMISTS ChemCensus 2005 reveals a
Job market for chemists has weakened over past 20 years snapshot of a still relatively
weak but mixed employment
U oved situation for chemists in early
nemploye )
Employed Employed Seeking 2005. A record high 9.2% of
Full Time Part Time Post Doc Employment respondents did not have a full-
time job. But unemployment
AIIACS Chemists was down to 3.1% from a re-
1985 95.0% 1.5% 1.9% 1.6% cord high of3.6%oneyearear-
1990 95.2 1.5 2.2 1.1 lier (ACS Sal S
1995 91.1 2.7 3.6 25 fer ( alary Survey 2004).
2000 92.9 3.0 21 20 There was an increase in those
2005 90.8 4.1 2.0 3.1 working part time, up to 4.1%
from 3.6% in 2004. Those on
Men Chemists post docs increased slightly
1985 95.8 1.0 1.8 1.4 from 1.0% to 2.0%
. (e] . 0.
1990 95.9 0.9 2.1 1.1 9
1995 92.3 1.9 3.4 2.4
2000 93.9 21 20 20 Median salaries of individual
2005 91.6 3.4 1.9 31 chemists with the same em-
ployer in both 2005 and 2004
Women Chemists rose by a solid 5.0% from
1985 90.4 4.3 2.6 2.7 $8 t0 $8 The i
1990 92.0 39 2.8 12 0,00010 384,000. Thein-
1995 86.8 4.7 45 3.0 crease for those with a bache-
2000 89.8 5.9 23 2.0 lor's as their highest degree
2005 88.7 6.2 22 29 was from $61,000 to $64,000,
or 4.9%. For master’s, the in-

Source: ChemCensuses



TABLE 2: SALARIES OF LABOR FORCE ACS CHEMISTS
WHo HAavE NoT CHANGED JOBS

Chemists as individuals posted a solid 5% increase in 2005

crease was from $71,000 to
Median Salary 2004-05 Percent o
$ Thousands 2004 2005 Increase Increase $75,000, or 5.6%; and for
Ph.D.s, from $90,000 to
All $80.0 $84.0 $4.0 5.0% $93,800, or 4.2%.
By Degree These data come from response
B.S. 61.0 64.0 3.0 4.9 .
to ChemCensus 2005 questions
M.S. 71.0 75.0 4.0 5.6 h ked q f
Ph.D. 90.0 93.8 38 42 that asked respondents for
their base annual salary from
By Gender their primary employer as of
Men 85.0 89.0 4.0 4.7 March 1, 2004, and March 1,
Women 65.0 70.0 >0 77 2005. As the data for both
years come from the same set
By Race
Asian 83.1 873 42 51 of respondents to a single sur-
Black 68.0 72.0 4.0 5.9 vey, the resulting increases in
White 80.0 84.0 4.0 5.0 median salaries from 2004 to
2005 are very well founded.
By Ethnicity
Hispanic 70.7 75.0 5.0 6.1 ) ) )
The median salary is that which
By Citizenship is equaled or exceeded by one
Native Born 79.5 83.0 3.5 4.4 half of survey respondents. Me-
Naturalized 89.7 93.4 37 41 dians avoid the distortions that
Permanent Resident 82.0 85.3 3.3 4.0 relatively few very high salaries
Other Visa 65.0 70.0 5.0 77 .
can bring to means.
By Employer
Business/Industry 87.5 91.0 3.5 4.0 The 2004 to 2005 increase in
Academic 62.0 65.0 3.0 4.6 the median salary for all chem-
Government/Other 81.2 85.1 3.9 4.8 ists as a group was, as would
be expected, smaller. It was
By Age from $82,000 for th
20-29 45.0 49.0 4.0 8.2 rom $62,000 for the 2004
30-39 67.0 71.7 4.7 7.0 survey to $83,000 for Chem-
40-49 86.5 90.9 4.4 5.1 Census 2005.
50-59 90.0 93.9 39 4.3
60-69 3.0 26.0 3.0 32 For a population as large and

Note: Median salaries as of March 1, 2004 and March 1, 2005 as stable year to year as the

chemistry profession, comparing

Source: ACS Salary Survey 2004, ChemCensus 2005 the median salaries determined
by two separate surveys conduct-

ed one year apart is essentially a measure of the rate of inflation. Such an approach does not reflect

the pay increases related to the promotion, growth in experience, and changing responsibilities

of individual chemists. In addition, the apparent overall annual gain can vary significantly from
year to year. This approach necessarily includes the uncertainties of measuring a relatively small
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TABLE 3: MEDIAN BASE SALARIES 2005

Pay of chemists in academia trails that of
industrial chemists by a large margin

Median Salary for All Chemists $83.0

Industry $90.0 B.S. $63.0 Men $88.0
Government 84.9 M.S. 75.0 Women 66.0
Academia 64.0 Ph.D. 93.0
B.S. M.S. Ph.D.
Industry $65.0 Industry $80.0 Industry $103.0
Government 62.4 Government 74.0 Government 98.0
Academia 42.2 Academia 52.0 Academia 67.2
Note: Median annual salaries in thousands of dollars for those with full-time permanent jobs

as of March 1, 2005

Source: ChemCensus 2005

number — the salary increase — as the dif-
ference between two much larger numbers,
median salaries, determined by separate
annual surveys using different population
samples.

The number of questionnaires sent out for
the 2005 census, 86,600, was the same as
for the 1985 version. By comparison the
1990, 1995, and 2000 censuses involved
the mailing of 88,810, 93,500, and 94,100
questionnaires respectively. These num-
bers reflect a downturn of domestic ACS
members in the workforce, only the third
downturn in the 130-year history of ACS.
The first was in the early years of the Great
Depression and the second during the early
1970s. There was a slight uptick in total
Society membership by the end of 200s.

The ACS censuses quantify a range of evolutionary demographic changes for the chemical labor force

since 1985. To wit:

" The percentage of working ACS member chemists who are women has risen from 15% in 1985

to 25% in 2005. And, according to both ACS, which also conducts an annual survey of new

chemistry graduates, and the National Science Foundation, with slightly more than 50% of

new chemistry bachelor’s degree graduates today are women.

" The percentage of ChemCensus respondents with the bachelor’s as their highest degree has

declined from 25% in 1985 to 20% in 2005, while the percentage with a Ph.D. has risen from

56% to 63% during the same period.

" Workforce ACS chemists, as a group, have aged considerably. In 1985 and 1990 their median

age was 42. In 2005, it was 47.

" The percentage of chemists who are naturalized, permanent residents, or in other visa catego-

ries has risen from 12% in 1985 to 20% in 2005.

L] The percentage of chemists who are American Indian, Asian, or Black has risen from a com-

bined total of 9.0% in 1990 t0 14.2% in 2005. The largest increase has been for Asians —

from 6.3% to 10.9%.



TABLE 4: DEMOGRAPHICS OF WORKING ACS CHEMISTS

As a group, they are getting older, more diverse, and better qualified

Year of Census

1985 1990 1995 2000 2005

By Gender

Women 15.1% 18.1% 21.6% 24.2% 25.2%
By Highest Degree

B.S. 25.2 24.2 24.2 21.9 19.7

M.S. 17.8 17.2 16.8 17.2 16.8

Ph.D. 56.3 58.2 58.6 59.9 62.5

Other 0.7 0.4 0.3 1.1 0.9
By Age

20-29 12.4 11.0 9.3 6.8 5.2

30-39 30.3 32,5 31.3 27.5 22.6

40-49 26.8 28.5 28.5 30.0 29.4

50-59 20.4 19.6 23.2 26.2 28.7

60-69 10.0 8.3 7.7 9.6 14.2
By Citizenship

Native 87.6 87.7 82.3 79.5 79.8

Naturalized 8.0 7. 8.5 10.2 10.1

Permanent Resident 3.7 3.9 7.1 8.9 6.5

Other Visa 0.6 1.3 2.1 3.4 3.5
By Ethnicity

Hispanic - 1.4 2.2 2.5 2.7
By Race

White - 91.0 85.8 85.5 85.8

Asian - 6.3 10.3 11.0 10.9

Black - 1.3 1.4 1.9 1.9

American Indian - 0.4 0.2 0.2 0.2

Other - 1.0 2.3 1.3 1.2

Source: ChemCensuses

m  There has been only modest progress for
Blacks and Hispanics in chemistry, who
are still greatly underrepresented. Both of
these groups individually account for
about 13% of the U.S. population. But
Blacks accounted for only 1.9% of the
chemical workforce in 2005, up from 13%
in 1990. For Hispanics, the gain was from
1.4% in 1990 to 2.7% in 2005.

= Far fewer chemists are working for the
traditional chemical industry. Growing
percentages are working for drug makers
or employed in academia.

Overall, the five ACS censuses trace how ACS
members in the domestic labor force have,
over the past 20 years, become an older, better
qualified, and somewhat more diverse group.
However, during this period of substantial
growth in the total U.S. labor force, working
ACS member chemists have not become a
larger group. This fact raises several questions.

= Does it mean that the number of those
practicing chemistry and closely related
disciplines in this country was no larger
in 2005 than it was in 1985?

L] Or, does it mean that, although there has
been growth, a declining percentage of
professional practitioners of chemistry
and related sciences are ACS members?

L] If the latter is the case, is such a decline
related to the increasingly interdisciplinary
nature of chemistry as a science in recent

years, or are there other explanations?
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The expansion and diffusion of chemistry is

TABLE 5: PH.D. GRADUATING CLASSES reflected in the relatively faster growth since

Total of new chemistry and chemistry-related Ph.D. graduates 1985 in the number of new Ph.D. graduates in

has grown 32% since 1985 chemistry-related disciplines — such as materi-
als science and molecular biology — than in the
Year of Survey number of Ph.D. graduates in chemistry itself
New Ph.D. Graduates 1985 | 1990 | 1995 | 2000 | 2003 (CLEN, Feb.14, 2004, page 68). According
to data from NSF, there were 11% more new
Chemistry 1,836 2,100 2,162 1,989 2,037 chemistry doctoral graduates in 2003 than
in 1985. The gain in the number of new Ph.D.
Chem's.try'Related ) graduates in chemistry-related fields between
Atomic/Molecular Physics 58 87 110 110 81 g q .
Atmospheric Science 16 18 27 39 39 1985 and 2003 was 53%.
Geochemistry 48 56 42 49 53
Biochemistry 581 678 824 776 772 The censuses do not answer definitively ques-
Molecular Biology 277 413 617 707 613 tions about the true relationship between
Soil Science 7 ne 2 20 4 ACS membership levels and the total number
Chemical Engineering 504 658 708 724 643 f ki hemical scientists. But thev d
Materials Science 188 307 476 404 437 orworking chemicat scientists. But they do
suggest that those trained in the traditional
Total Chemistry-Related 1,769 2,335 | 2,903 2,899 | 2,712 disciplines of chemistry remain steadily loyal to
the Society. Another possible inference is that
Grand Total 3,605 4,435 5,065 4,888 4,749 a smaller and probably declining percentage of
. those in the chemistry-related fields — a larger
Percent Chemistry 50.9% 47.4% | 42.7% 40.7% 42.9% i )
and faster growing group — are finding ACS

membership essential.

Source: National Science Foundation



MEecHANICS OF THE CENSUS

ACS sends salary questionnaires to all its full members who reside in

the U.S., are under 70 years of age, and are not in the emeritus, retired,

or student member categories.

The 86,600 questionnaires mailed for the 2005 census generated 35,365 responses, for a 41%

response rate. This was the lowest rate for the five censuses, down from a high of 53% in 199s.
Of those who responded in 2005, 33,4471, or 95%, were in the domestic labor force.

Of the respondents in 2005, 32,797, or 3%, were chemists. Of these, 1,758 were fully retired or
otherwise unemployed and not seeking employment. This left a sample of 31,039 ACS chemists
in the domestic labor force. This compares with about 10,200 chemist respondents to the

smaller 2004 survey.

TABLE 6: RESPONSE TO CENSUSES

Number of ACS members in the domestic workforce

has dropped over the past five years

Year of Census

Target Population of
Workforce ACS Chemists 1985 1990 1995 2000 2005
Questionnaires Mailed 86,600 88,810 93,500 94,100 86,600
Total Respondents 42,613 39,320 49,861 47,831 35,365
Not Seeking Employment 360 527 1,346 2,244 1,924
Respondents In Workforce 42,453 38,793 48,515 45,587 33,441
Response Rate 49% 44% 53% 51% 41%
Chemist Respondents 38,170 34,620 45,314 43,947 32,797
Not Seeking Employment 306 396 1,178 2,003 1,758
Chemists In Workforce 37,864 34,224 44,136 41,944 31,039

Note: ACS questionnaires are sent to all full dues-paying ACS members who reside in the U.S.,

are under 70 years old, and are not in the emeritus, retired, or student member categories

Source: ChemCensuses

ACS defines chemists as those who fall
into either of two categories. One group
includes those who identify one of 15
chemistry subdisciplines or specialties —
such as organic chemistry, materials sci-
ence, or biochemistry — listed on the ques-
tionnaire as being the most closely related
to their current or most recent job. The other
category is members who have a degree in
chemistry and who are working in busi-
ness administration, computer science,

law, or other non-chemistry areas.
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Those who identify chemical engineering as the discipline most closely related to their employment
are classified as chemical engineers, even if their highest degree is in chemistry. The data on those
practicing chemical engineers are analyzed separately (see page 21). All other data in this report are for
chemists only.

Most of this report is concerned with interpretation of the results from the five censuses. With the
longer period between them — five years — and the larger number of responses they generate, they
yield more consistent and credible trend lines than do the data from the smaller annual surveys.
This is particularly true for the analysis of important subsets of the chemistry profession, such as
women or minorities.

The census questionnaire has been changed little, especially since 1990. This, too, has helped to
ensure comparable data from census to census for most of the parameters measured.

ChemCensus 2005 was conducted by Mary W. Jordan, workforce specialist of the ACS Department

of Member Research and Technology, under the oversight of the ACS Committee on Economic & Pro-
fessional Affairs. Questions about the content of this report should be directed to Janel Kasper-Wolfe
at 202.872.6120.



DEMOGRAPHICS

An appreciation of the changes in the demographics of the chemistry pro-
fession between 1985 and 2005 is essential for meaningful interpretation
of the shifts in the employment status and salaries of chemists over these

years and for the next five years or so.

By GENDER & AGE

The mean age for all working ACS chemists has risen from a low of 41.3 years in the 1990
ChemCensus to 47.0 years in the 2005 census. Men, with mean ages of 42.6 years in 1990

and 48.4 in 2005, continue to be about six years older than women — whose mean age was 36.3
years in 1990 and 42.9 years in 2005. By degree, Ph.D. chemists, with a mean age of 48.3 years
in 2005, remain about five years older than bachelor’s degree chemists, 43.2 years; and slightly
older than master’s degree chemists at 47.1 years.

Almost 43% of chemist respondents to the 1985 census were less than 40 years old and slightly

more than 30% were 50 years or older. By the 2005 census, these data were essentially reversed.
Those younger than 40 years had dropped to 28% and the number 50 years and older had risen

to 43%. The change is even more marked for men only. The percentage under 4o fell from 39%

in 1985 to 23% in 2005.

By employer, government chemists are the eldest, with a mean age of 49.3 years in 2005. They
are followed by academic at 48.3; those in manufacturing at 46.1; and those working in non-
manufacturing enterprises, at 45.6 years. All of these mean ages are between four and seven
years higher than they had been in 1990.

Such aging of the workforce is not unique to the chemistry community. It is largely due to the
post-World War Il baby boomer generation — those born between 1946 and 1964. This large
group is now moving into and through the senior ranks of the employed. Its oldest members
are today, at 60 years old, approaching retirement. But the “graying effect” of baby boomers on
the labor force will continue to be felt for some years. For example, between 2000 and 2004
alone, the median age of the U.S. population rose from 35.3 years to 36.2 years.



TABLE 7: ACS CHEMISTS BY MEAN AND MEDIAN AGE
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Chemical workforce has aged markedly since 1990

Mean Age Median Age
Year of Survey Year of Survey

Years of Age 1985 1990 1995 2000 2005 1985 1990 1995 2000 2005
All Chemists 43.4 41.3 43.3 44.8 47.0 42 42 42 45 47
By Gender

Men 443 42.6 44.6 46.3 48.4 43 42 44 46 49

Women 38.2 36.3 38.7 40.4 42.9 35 35 37 39 42
By Highest Degree

B.S. 40.5 375 39.3 40.9 43.2 37 35 38 42 44

M.S. 43.1 41.2 43.3 44.6 47.1 41 41 43 45 48

Ph.D. 44.8 42.9 45.0 49.2 48.3 43 43 45 46 48
By Employer

Manufacturing 42.6 40.0 42.4 43.3 46.1 41 39 41 43 47

Nonmanufacturing 41.3 39.3 41.4 43.8 45.6 39 38 40 43 45

Government 44.5 42.1 45.3 47.4 49.3 43 43 45 48 50

Academic 45.4 44.0 44.4 46.6 48.3 44 45 44 46 48
By Race

White 43.5 41.6 43.7 45.2 47.3 42 41 43 45 48

Asian 42.6 39.7 41.2 42.6 44.2 41 40 39 41 42

Black 42.9 39.1 41.5 42.8 45.8 41 39 40 42 45

American Indian 40.0 39.9 41.9 43.7 48.6 38 39 43 42 49
By Ethnicity

Hispanic 40.2 38.5 39.9 41.9 44.0 37 37 38 41 44

Source: ChemCensuses



TABLE 8: ACS CHEMISTS BY AGE AND GENDER

In 2005 census, less than a quarter of working men ACS chemists

were under 40 years old

By Age Men Women Total
1985
20-29 9.6% 28.1% 12.4%
30-39 29.7 33.9 30.3
40-49 27.7 21.6 26.8
50-59 22.1 10.9 20.4
60-69 10.9 5.4 10.0
1990
20-29 8.1 24.2 11.0
30-39 31.0 39.4 32.5
40-49 29.9 22.3 28.5
50-59 21.7 10.4 19.6
60-69 9.3 3.7 8.3
1995
20-29 6.8 18.4 9.3
30-39 28.7 40.6 31.3
40-49 29.7 241 28.5
50-59 25.8 13.9 232
60-69 9.0 3.0 7.7
2000
20-29 4.6 13.6 6.8
30-39 24.4 36.9 27.5
40-49 30.4 28.5 30.0
50-59 29.3 18.5 26.2
60-69 1.2 4.4 9.6
2005
20-29 33 10.8 5.2
30-39 19.9 30.7 22.6
40-49 29.1 30.4 29.4
50-59 31.2 21.0 28.7
60-69 16.5 7.2 14.2

Source: ChemCensuses

1

According to the U.S. Bureau of Labor Statistics
(BLS), between 2000 and 2005 the total num-
ber of 55- to 64-year-olds employed in the U.S.
grew by 29%, while the number of employed
24- to 54-year-olds fell by 0.4%. And Bureau of
the Census data indicate that between 2005
and 2010 the population of 45- to 64-year-olds
will grow by 11% while the number of 25- to
44-year-olds will decline by 0.5%.

In 1985, 22% of working ACS member bach-
elor’s degree chemists were women, as were
21% of master’s and 10% of Ph.D.s. By the 2005
ChemCensus, these percentages were up to
33%, 34%, and 20% respectively.

An indicator of ongoing and future changes in
the makeup of the chemical profession is the
evolving gender profile by experience as mea-
sured by the number of years since the earning
of the bachelor’s degree. In 1985, 41% of young
labor force chemists up to four years beyond re-
ceipt of their bachelor’s were women. By 2005,
55% were. The growth for women in the next
category — five to nine years beyond their bach-
elor’s degree — has been even greater, from 25%
in 1985 to 43% in 2005. Of those 10 to 14 years
beyond their bachelor’s, women have increased
from 17% to 35%.
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TABLE 9: AGE oF U.S. LA

BOR FORCE

In recent years big growth in number of 55- to 64-year-olds working

Percent
Change
1985 1990 1995 2000 2005 | 2000-05
Millions Employed
Men 25-54 40.2 45.9 48.8 52.2 52.6 0.8%
Men 55-64 6.8 6.3 6.2 7.5 9.6 28.0
Men 25-64 47.0 52.2 55.0 59.7 62.2 4.2
Women 25-54 31.6 38.0 41.7 459 45.2 -1.5
Women 55-64 4.8 4.8 5.2 6.4 8.5 32.8
Women 25-64 36.4 42.8 46.9 52.3 53.7 2.7
Total 25-54 7.7 83.9 90.6 98.2 97.8 -0.4
Total 55-64 1.6 1.1 1.4 14.0 18.1 29.3
Total 25-64 83.3 95.0 102.0 112.2 115.9 33

Note: Data as of March each year

Source: U.S. Bureau of Labor Statistics

TaBLE 10: POPULATION PROJECTIONS

Big growth in the next five years will be in the number of 45- to 64-year-olds

Percent Change

Millions 2005 2010 Change 2005-10
Children up to Age 17 73.6 74.4 0.8 1.1%
College Age: 18-24 29.2 30.5 1.3 4.5
Prime Employment Age: 156.0 163.8 7.8 5.0
25-44 83.2 82.8 -0.4 -0.5
45-64 72.8 81.0 8.2 1.3
Retirement Age: 65+ 36.7 40.2 3.5 9.5
Total 295.5 308.9 13.4 4.5%

Source: U.S. Bureau of the Census



TABLE 11: CHEMISTS BY EXPERIENCE AND GENDER

Today, almost 40% of younger chemists and
about 15% of older chemists, are women

Percent Who are Women

Year of Census

Years Since

Bachelor’s Degree 1985 1990 1995 2000 2005
0-4 41.3% 43.1% 43.2 51.2% 54.9%
5-9 25.3 32.6 37.1 40.8 42.8
10-14 16.7 22.8 28.8 341 34.7
15-19 13.2 16.8 22.0 27.3 30.5
20-24 121 13.5 17.8 22.8 26.2
25-29 10.6 12.2 14.7 17.9 21.9
30-34 6.8 10.1 13.2 14.8 18.4
35-39 8.3 6.3 10.8 13.2 14.4
40 or More 8.5 9.8 9.2 12.9 12.6
All 15.0 18.4 21.5 24.2 25.1

Source: ChemCensuses

TABLE 12: GENDER OF SUPERVISOR

Chemists twice as likely to have woman supervisor today
than in 1990

Year of Survey
Percent Supervised
by a Woman 1990 1995 2000 2005
All 8.6% 11.4% 14.1% 16.7%
By Gender
Men 7.0 9.6 12.0 14.3
Women 16.0 18.0 20.6 23.8
By Degree
B.S. 1.4 14.7 17.0 19.2
M.S. 11.0 13.8 16.8 19.8
Ph.D. 6.8 9.4 12.0 14.9
By Age
20-29 13.5 16.2 20.2 23.3
30-39 8.8 11.5 14.6 17.5
40-49 8.0 10.5 13.5 16.2
50-59 6.7 11.0 13.1 15.8
60-69 7.7 9.9 12.2 15.5
Employer
Manufacturing 6.7 9.9 12.8 14.9
Nonmanufacturing 12.2 15.4 17.0 16.5
Government 10.1 13.4 18.2 21.2
College/University 8.3 9.7 12.2 17.6

Source: ChemCensuses

13

Another, if less direct, sign of gains for women is growth
in the percentage of ACS working chemists supervised
by women. For all census respondents, it rose from 9%
in 1985 to 17% in 2005. For women respondents, the
rise was from 16% to 24%. By employer, it is highest for
government chemists, at 21% in 2005.

Further gains for women beyond today’s 25% share of
the chemical labor force (as measured by ACS member-
ship) would seem ensured. Older chemists 30 years or
more beyond their bachelor’s degree today — only 15%
of whom are women — will retire over the next ten years
or so. Chemists up to 14 years beyond their bachelor’s
degree in 2005, 42% of whom are women, will be mov-
ing up through the ranks. And newcomers to the chemi-
cal profession will be from graduating bachelor’s classes
that were 50% or more women.

However, despite these and other positive signs, prog-
ress for women has been slow and will likely continue
to be slow. It took 20 years for women chemists to
advance from 15% to 25% of the profession. And their
share moved up by only 1% between 2000 and 2005.

It will still take time before women make up even, say,
30% of working chemists 50 years and older. This group
accounted for 43% of all working chemists in 2005

and just 17% of the group were women — up from 8%
in 198s.

Even in this age of gender equality, working women are
still disproportionately impacted by maternity, child
rearing, and family responsibilities. Women chemists
are still more likely than men chemists to work part
time, take breaks in their careers, and leave the profes-
sion early.
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TABLE 13: CHEMISTS BY DEGREE & GENDER

Two-thirds of men and one-half of women working
ACS chemists have a Ph.D.

Year of Survey
Percent 1985 1990 1995 2000 2005
All Workforce Chemists
B.S. 25.2% 24.2% 24.3% 21.9% 19.7%
M.S. 17.8 17.2 16.8 17.2 16.8
Ph.D. 56.3 58.2 58.6 59.9 62.5
Other 0.7 0.4 0.4 1.1 1.0
Men Workforce Chemists
B.S. 23.0% 21.5% 21.2% 19.1% 17.5%
M.S. 16.5 15.7 15.3 15.3 14.8
Ph.D. 59.8 62.5 63.5 64.6 66.8
Other 0.7 0.4 0.3 1.0 0.9
Women Workforce Chemists
B.S. 37.4% 36.5% 35.4% 30.6% 26.1%
M.S. 25.2 24.0 22.7 23.2 22.9
Ph.D. 36.5 39.1 41.9 45.0 49.9%
Other 0.9 0.4 0.5 1.1 1.1
Source: ChemCensuses
TABLE 14: CHEMISTRY DEGREES BY GENDER
Percent of working Ph.D. chemists who are women
has doubled since 1985
Year of Census
Percent of Workforce
Chemists Who are Women 1985 1990 1995 2000 | 2005
B.S. 22.4% | 27.5% | 31.4% | 34.0% | 33.4%
M.S. 21.3 25.5 29.0 32.7 34.2
Ph.D. 9.8 12.3 15.3 18.2 20.1

Source: ChemCensuses

By MARITAL AND PARENTAL STATUS

All ACS censuses have inquired about the marital
status of respondents. There has not been much
change for men. In 1985, 84% of them were mar-
ried, as were 85% in 2005. The number married
to a chemist or other scientist rose from 18% to
26% over the period.

For women, there was some change. The percent
married increased from 58% in 1985 to 71% in 2005.
This gain may be partly due to the greater age of

the women in the 2005 survey. Those married to

a chemist or other scientist also increased — from
34% in 1985 t0 38% in 2005.

The percentage of men responding to the cen-
suses who had dependent children has changed
little — ranging between 51% in 1990 and 49%

in 2005. For women there has been an increase,
from 33% in 1990 to 41% in 2005, again, possibly
related to their increased age.

By EDUCATION

Despite the career challenges still faced by
women, they have been the driving force in the
overall upgrade in the academic qualifications of
ACS working members since 1985. In 1985, 37%
of ACS women chemists in the labor force had
the bachelor’s as their highest degree and 37%
had a Ph.D. By 2005, those with just a bachelor’s
were down to 26% and those with a Ph.D. were
up to 50%.

The shift for working members who are men has
been less dramatic. Those with a bachelor’s as
their highest degree declined from 23% in 1985 to
18% in 2005. Those with a Ph.D. increased from
60% to 67%.



TABLE 15: CoLLEGE GRADUATES IN THE U.S. LABOR FORCE

Today, 47% of college graduates in the total domestic labor force are women

Millions 1995 2000 2005
Men Graduates

In Labor Force 17.84 20.02 21.51
Women Graduates

In Labor Force 13.29 16.48 19.03
Total Graduates

In Labor Force 31.14 36.50 40.54
Percent Who Are Women 42.7% 45.2% 46.9%

Note: Data as of March each year

Source: U.S. Bureau of Labor Statistics

TABLE 16: LABOR FORCE CHEMISTS BY FIELD OF HIGHEST DEGREE

More than of 70% of working chemists have highest degree in

general chemistry or classic chemistry

Year of Survey
Highest Degree 1985 1990 1995 2000 2005
Chemistry: General 17.4% 16.1% 15.1% 12.8% | 11.8%
Chemistry: Classic 58.9 58.5 57.7 57.3 58.6
Analytical Chemistry 10.7 1.4 1.6 1n.1 12.1
Inorganic Chemistry 7.8 8.4 8.4 8.7 9.5
Organic Chemistry 27.5 26.5 26.0 26.4 25.7
Physical Chemistry 12.2 12.2 1.7 1.1 1.3
Theoretical Chemistry 0.7 - - - -
Chemistry: Other 14.8 15.0 15.2 17.9 17.7
Ag/Food Chemistry 1.2 1.1 1.1 1.2 1.0
Biochemistry 8.4 8.2 79 8.2 8.0
Chemical Education - - - 1.6 1.7
Environmental Chemistry 1.1 1.5 1.6 2.3 2.2
Polymer Chemistry 2.2 23 2.8 3.1 3.1
Other Chemistry 1.9 1.9 1.8 1.5 1.7
Chemistry: Related 1.9 3.1 3.4 4.0 4.0
Biotechnology - 0.4 0.4 0.5 0.5
Clinical Chemistry - 0.2 0.2 0.2 0.2
Materials Science - 0.6 0.8 1.0 1.1
Medical/Clinical Chemistry 1.0 - - - -
Med/Pharma Chemistry - - 2.0 2.3 2.2
Pharmaceutical Chemistry 0.9 1.9 - - -
Nonchemistry 6.9 7.2 8.6 79 7.8
Business Administration - 1.8 1.8 1.8 1.7
Computer Science - - 0.1 0.2 0.1
Law - - 0.4 0.4 0.4
Other Nonchemistry - 5.4 6.3 5.5 5.6

Source: ChemCensuses
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These trends reflect the upgrade for the
U.S. labor force in general. According to
BLS, the number of college graduates in
the labor force grew from 31.1 million in
1995 to 40.5 million in 2005 — a gain of
9.4 million. The number of women college
graduates increased by 5.7 million, from
13.3 million in 1995 to 19.0 million in 2005,
a 43.2% increase. Men graduates grew by
a more modest 3.7 million, from 17.8 mil-
lion to 21.5 million, a 21% gain.

This trend will continue. Today, according
to National Center for Education Statistics
data, 57% of all bachelor’s degrees in all
topics are being earned by women.

By HIGHEST DEGREE AND
WORK SPECIALTY

Since 1985, there has not been much
change in the profile of the disciplines in
which ACS member chemists earn their
highest degree. In both 1985 and 2005,
59% had their highest degree in the classic
subdisciplines of analytical, inorganic, or-
ganic, physical, and theoretical chemistry.
Over the period, there was a drop from
17% to 12% for general chemistry. This
decline is likely related to the decreasing
percentage of chemists with a bachelor’s
as their highest degree.

Other traditional chemistry disciplines —
agricultural/food chemistry, biochemistry,
chemical education, environmental chem-
istry, polymer chemistry, and “other”
chemistry — totaled 15% in 1985 and 18%
in 2005.
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TABLE 17: CHEMISTS BY WORK SPECIALTY

Some slippage for chemists working in classic disciplines,
gains in drug and materials areas

Year of Survey
Work Specialty 1985 1990 1995 2000 2005
Chemistry: General 5.9% 5.6% 5.3% 2.6% 3.1%
Chemistry: Classic 46.4 42.5 419 36.7 35.2
Analytical Chemistry 19.3 18.6 18.8 17.4 16.5
Inorganic Chemistry 5.1 43 4.0 33 3.4
Organic Chemistry 14.3 13.3 13.2 1.4 10.4
Physical Chemistry 7.2 6.3 5.9 4.6 4.9
Theoretical Chemistry 0.5 - - - -
Chemistry: Other 31.9 39.3 27.9 31.8 30.5
Ag/Food Chemistry 3.5 3.1 2.9 3.0 2.7
Biochemistry 7.5 6.2 5.9 5.1 4.9
Chemical Education - - - 6.2 7.0
Environmental Chemistry 5.9 8.0 8.5 6.8 6.0
Polymer Chemistry 11.4 9.4 8.4 8.1 7.1
Other Chemistry 3.6 2.6 2.2 2.6 2.8
Chemistry: Related 6.9 12.9 14.7 17.9 19.9
Biotechnology - 2.1 2.7 3.3 3.8
Clinical Chemistry - 1.1 1.0 0.8 0.6
Materials Science - 43 3.9 4.5 5.0
Medicinal Clinical Chemistry 3.6 - - - -
Medicinal/Pharma Chemistry - 5.4 7.1 9.3 10.5
Pharmaceutical Chemistry 3.3 - - - -
Nonchemistry 8.9 9.7 10.2 11.0 1.3
Business Administration - 3.4 2.6 2.5 2.2
Computer Science - - 1.3 1.4 1.2
Law - - 0.8 0.8 1.2
Other Nonchemistry - 6.3 5.5 6.3 6.7
Total 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Note: Work specialty defined as discipline most closely related to respondents’
current or most recent job

Source: ChemCensuses



CHEMCENSus 2005

TaBLE 18: WORKING ACS CHEMISTS BY ETHNICITY/RACE AND GENDER

Hispanics and Blacks still significantly underrepresented in chemists’ ranks

Men Women Total
1990
Hispanic 1.3% 2.0% 1.4%
White 91.4 89.5 91.0
Asian 6.2 6.8 6.3
Black 1.1 2.1 1.3
American Indian 0.3 0.5 0.4
Other 1.0 1.0 1.0
1995
Hispanic 2.0 3.0 2.2
White 86.5 83.5 85.8
Asian 10.0 11.4 10.3
Black 1.2 2.2 1.4
American Indian 0.2 0.2 0.2
Other 2.2 2.7 2.3
2000
Hispanic 2.2 3.5 2.5
White 86.3 83.0 85.5
Asian 10.5 12.8 11.0
Black 1.6 2.8 1.9
American Indian 0.2 0.3 0.2
Other 1.4 1.1 1.3
2005
Hispanic 2.3 3.6 2.7
White 86.3 84.5 85.8
Asian 10.7 11.4 10.9
Black 1.7 2.6 1.9
American Indian 0.2 0.2 0.2
Other 1.2 1.3 1.2

Source: ChemCensus 1990, 1995, 2000, and 2005
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TABLE 19: MARITAL STATUS OF CHEMISTS

Reflecting their lower age, women chemists are more likely

to be single than are men

Year of Survey
Percent of Working
ACS Chemists 1985 1990 1995 2000 2005
Men
Single 16.5% 17.5% 17.7% 15.8% 15.3%
Never Married 1.7 12.6 12.6 10.8 10.3
Previously Married 4.8 49 5.1 5.0 5.0
Married 83.5 82.4 82.3 84.2 84.8
To Chemist 7.6 8.4 9.4 10.4 11.0
To Other Scientist 10.0 10.9 12.0 14.3 14.6
To Nonscientist 65.9 63.1 60.9 59.5 59.2
Dependent Children [Yes] - 51.3 50.3 50.1 48.8
Women
Single 4.7 38.2 33.6 31.0 29.3
Never Married 30.7 27.5 24.2 21.2 20.4
Previously Married 11.0 10.7 9.4 9.8 89
Married 58.3 61.7 66.4 68.9 70.7
To Chemist 18.3 18.5 19.3 19.7 19.5
To Other Scientist 15.6 16.2 18.1 18.9 18.5
To Nonscientist 24.4 27.0 29.0 30.3 32.7
Dependent Children [Yes] - 32.9 36.7 39.6 41.1

Source: ChemCensuses

In 1985, 91% of ChemCensus respondents had
their highest degree in general chemistry, clas-
sic chemistry, or other traditional chemistry
disciplines. For the 2005 ChemCensus, this
was down to 88%. Those with their highest
degree in other than chemistry rose over the
period from 7% to 8%.

These data mean that the percentage of domes-
tic ACS members with their highest degree in
faster-growing fields, such as materials science
and drug-and health-related chemistries, has
risen only modestly in absolute terms, from 2%
in 1985 to 4% in 2005.

Using the same list of disciplines and subdisci-
plines as for highest degree, the census ques-
tionnaire asks respondents to indicate which
is most related to respondents’ employment.
In this case, there has been more movement.

Between 1985 and 2005, the number of those
with general chemistry as their work specialty
fell from 6% to 3%. Those working in the clas-
sic subdisciplines also decreased, from 46%
to 35%. Those with other traditional chemistry
subdisciplines as their specialty decreased
slightly from 32% to 31%. Those working in
non-chemistry specialties increased from 9%
to 11%. During the same period, the percentage
of chemists whose work specialities were in
the faster-growing chemistry-related fields rose
from 7% to 20%.



TABLE 20: SERVICE ON A CORPORATE BOARD OF DIRECTORS

Older ACS members are more likely to serve on a board

Year of Survey
Percent Who Serve
on a Board of Directors 1995 2000 2005
All ACS Chemists 4.6% 3.6% 4.0%
By Gender
Men 5.2 4.1 4.7
Women 2.1 2.1 1.9
By Highest Degree
B.S. 4.1 33 3.4
M.S. 4.7 31 39
Ph.D. 4.7 3.8 4.3
By Employer
Manufacturer 3.1 2.8 2.8
Nonmanufacturer 7.8 6.4 8.3
Government 5.4 2.1 1.9
Academic 3.9 2.0 3.4
By Age
20-29 0.7 0.4 0.5
30-39 2.1 0.8 1.4
40-49 4.5 29 3.6
50-59 7.3 4.9 6.4
60-69 11.2 7.7 9.0

Source: ChemCensuses
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By RACIAL AND ETHNIC DIVERSITY

Apart from the increase in the number of
women, the ChemCensuses trace the evolving
diversity of the chemical profession by other
measures.

Hispanic, American Indian, Asian, and Black
women are somewhat better represented in
chemistry than are their men compatriots.

For instance, 3.6% of women respondents to
ChemCensus 2005 were Hispanic. This com-
pares with 2.3% of men respondents. Also Black
women, at 2.6%, were better represented than
Black men, 1.7%. For Asians the difference was
smaller, 11.4% of women and 10.7% of men.

The number of Asians, who make up about 4%
of the U.S. population, has grown from 6.3%
of all respondents to the 1990 census to 10.9%
for the 2005 census. Much of this gain is due
to chemists from China and India who earned
their Ph.D.s in the U.S.

INVOLVEMENT ON BOARDS OF DIRECTORS

The censuses ask respondents if they serve as
a member of any corporate board of directors.
In 2005, 4.0% reported they did. This com-
pared with 3.6% in 2000 and 4.6% in 1995.
This activity seems to be linked to gender and
age. In 2005, it involved 4.7% of men and 1.9%
of women. And there was a steady increase by
age, from 0.5% of 20—29-year-olds to 9.0% of
60-69-year-olds.
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SALARIES

The earnings of individual chemists depend on the interplay of a host of factors
including age, highest degree, work experience, work specialty, work function,
type and size of employer, and area of the country. They also depend, if to a

declining extent, on gender.

These parameters can shift with the

TaBLE 21: CHEMISTS' CURRENT-DOLLAR MEDIAN passage of time — such as the aging

FuLL-TIME SALARY

Chemists as a group have posted an average annual 3.7% gain

of chemists as a group in recent years
and the growing numbers with a Ph.D.

in current-dollar salaries since 1985 So, interpreting trends in the median

salaries of chemists over time is a

Avg. Ann. complex business.
$ Thousands Change
(Current-Dollars) 1985 1990 1995 2000 2005 85-05 In current-dollar terms, the median full-
i | fall chemi [
All ACS Chemists $40.0 | $497 | $59.7  $70.0 | $83.0 3.7% time salary of all chemists responding
to the censuses more than doubled be-
By Gender tween 1985 and 2005. It rose at an aver-
Men 416 51.7 62.0 74.1 88.0 3.8 age annual rate of 3.7% from $40,000
Women 300 | 39.0 470 | 56.0 68.0 4.2 o $83,000 over the period.
By Degree h di
B.S. 32.5 38.9 45.3 53.1 63.0 3.4 When converted into constant 2005
M.S. 36.0 45.0 535 62.0 74.0 3.7 dollars using BLS's inflation calculator,
Ph.D. 44.5 55.0 66.0 79.0 93.0 3.8 the increase in the median salary for all
chemists as a group was from $73,400
By Employer in 1985 to $83,000 in 2005. This is a
Manufacturing 42.5 52.0 64.0 75.5 91.2 3.9 12%. or 0.6% per rincr
Nonmanufacturing 380 | 46.0 531 651 84.0 41 376,01 0.676 peryear, increase.
Government 40.0 47.0 59.0 70.0 84.9 3.8
College/University 33.0 43.6 50.0 57.7 65.0 3.5 This indicates that salary gains for chem-
ists as a group have been comfortably
By Age ahead of gains in inflation over the past
20-29 26.5 32.0 34.4 42.0 47.7 3.0 . . .
20 years. But it may be misleading unless
30-39 36.4 45.0 52.0 60.8 70.6 3.4 )
4049 44.0 55.0 65.0 745 36.6 35 one takes into account the fact that
50-59 49.0 59.0 703 | 810 92.3 3.2 chemists in 2005 had a median age of 47,
60-69 49.5 61.4 72.0 81.8 95.0 3.3 compared with 42 in 1985. This age differ-
ential would account for much of the ap-

Source: ChemCensuses

parent 13% constant-dollar gain between
1985 and 2005. The higher qualifications
of chemists as a group today would help
to account for much of the rest.
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CHEMICAL ENGINEERS

Salaries for chemical engineers remain higher than those

for chemists.

Chemical engineers seem a declining segment in ACS membership. In 1985, 8.1% of
respondents to the ChemCensus had their highest degree in chemical engineering and
7.8% identified chemical engineering as their work specialty. By ChemCensus 2005 these
proportions were down to 5.9% and 3.9% respectively. In both years, one-third of those
identifying chemical engineering as their specialty had their highest degree in other disci-
plines — mostly chemistry.

The small number of respondents to the 2005 census who indicated chemical engineer-
ing as their work specialty, about 1,250, limits the amount of analysis possible. But, as in
all previous surveys, chemical engineers are better paid than chemists.

The salary advantage for chemical engineers is largest at the lower degree levels. In 2005
the median salary for working chemical engineers with bachelor degrees was $77,000.
This compares with $63,000 for bachelor degree chemists. At the master’s degree level
the difference is between $96,000 and $75,000 and at the Ph.D. level $107,000 for
chemical engineers compared with $93,000 for chemists.

These salary advantages are due, in part, to chemical engineers being more likely to have
generally higher-paying industrial jobs (76%) and fewer being in academia.
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TABLE 22: CHEMISTS’ CONSTANT-DOLLAR MEDIAN SALARIES

An apparent 13% increase since 1985 related to
increasing age of chemists as a group

Avg. Ann.
$ Thousands Change
(Constant 2005 Dollars) 1985 1990 1995 2000 2005 85-05
All ACS Chemists $73.4 $75.2 $77.4 $80.4 $83.0 0.6%
By Gender

Men 76.4 78.2 80.4 85.1 88.0 0.7
Women 55.1 59.0 61.0 66.3 68.0 0.8
By Degree
B.S. 59.7 58.8 58.8 61.0 63.0 0.3
M.S. 66.1 68.0 69.4 71.2 74.0 0.6
Ph.D. 81.7 83.2 85.6 90.7 93.0 0.7
By Employer
Manufacturing 78.0 78.6 83.0 86.7 91.2 0.8
Nonmanufacturing 69.8 69.6 68.9 74.7 84.0 0.9
Government 73.4 711 76.5 80.4 84.9 0.7
College/University 60.6 65.9 64.9 66.2 65.0 0.3
By Age
20-29 48.7 48.4 44.6 48.2 47.7 -0.1
30-39 66.8 68.0 67.4 69.8 70.6 0.3
40-49 80.8 83.2 84.3 85.5 86.6 0.3
50-59 90.0 88.2 91.2 93.0 92.3 0.1
60-69 90.9 92.8 93.4 93.9 95.0 0.2

Source: ChemCensuses, using U.S. Bureau of Labor Statistics for cost of living increases
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GRAPH 1: PRIVATE SALARIES

In constant-dollar terms, average weekly earnings in private industry

are the same as 20 years ago

CHEMCENSus 2005
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Note: Data as of March each year
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Source: U.S. Bureau of Labor Statistics

This lack of real growth in the
constant-dollar salaries of
chemists as a group since
1985 is not surprising. It re-
flects what has happened to
salaries in general. According
to BLS data, median private
weekly earnings, in constant
2005 dollars, and across all
industries were $559 in both
1985 and 2005, with a low of

$523 in 1995.

Chemists, as individuals, have
inevitably fared better. This is
because as a group the aver-
age age of chemists increased
five years between 1985 and
2005. However, the age of an
individual chemist increased
20 years over this period.

Between 1995 and 2005 chem-
ists who did not change jobs
year-to-year posted annual
gains in their median salaries

that ranged between 4.2%,

for 199510 1996, to 5.0%, for 2004 to 2005. The average annual gain in median salaries for the

10-year period was 4.7%, while the average annual increase in the cost of living was 2.6%. Thus,

the “real” salary gain was the 2.1 annual gain in excess of inflation.

The increase between 2004 and 2005 held reasonably steady at close to 5% among the subsets

of the chemist population. However, women apparently had an edge over men, with a 7.7%

versus a 4.7% gain. This would be in line with the long established pattern of higher annual

gains for younger chemists. In 2005, gains were 8.2% for 20- to 29-year-olds and steadily

decreased to 3.2% for 60- to 69-year-olds.
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TABLE 23: GAINS IN SALARIES OF CHEMISTS

AMERICAN CHEMICAL SOCIETY

WHo HAVE NoT CHANGED JOBS (1995—2005)

Individual chemists have posted annual increases

about 2% higher than inflation

Percent Percent Cost

Salary of Living
Year Gain Increase
1994-95 4.6% 2.8%
1995-96 4.2 3.0
1996-97 4.7 2.3
1997-98 4.7 1.6
1998-99 4.8 2.2
1999-00 4.9 3.4
2000-01 4.9 2.9
2001-02 4.8 1.6
2002-03 4.6 2.3
2003-04 4.3 2.7
2004-05 5.0 3.4
Average 4.7 2.6

Sources: ChemCensuses and salary and employment surveys for salary gains and

U.S. Bureau of Labor Statistics for cost of living increases

ToTAL PROFESSIONAL INCOME

The differences between the median base salaries and the
median total professional income of chemist respondents
to ACS’s censuses has increased but remained quite small.

An exact measure of this difference is not possible as the
censuses ask for total professional income for the previous
calendar year — for instance, for 2004 in ChemCensus 200s.
However, the differences between the total income for one
year and the basic salary rate as of March 1 the next year yield
slightly depressed approximation.

For the 1990 census, this difference was $1,300 or 2.6% —
$49,700 median salary as of March 1, 1990 versus $51,000
median professional income in 1989. In 2003, it was a differ-
ence of $3,000 — $83,000 versus $86,000 — or 3.6%. The
extra income measured this way was a little higher for Ph.D.s
in 2005 at 4.7%, and it increased with age, from 2.1% for

20- 10 29-year-olds to 6.3% for those 60 to 69.

The bulk of extra income comes from bonuses. In the 2005
census, 49% of respondents reported they had been eligible
for a bonus in 2004. Of these, almost 92% received one. This
means that 45% of all respondents received a bonus in 2004

and 55% didn’t. Of chemists in manufacturing, 74% were eligible for a bonus. This compares with 9%
of academics. Men had a slight advantage, with 51% being eligible compared with 44% of women. The
median size of the bonuses awarded was $6,000. The range was from $7,800 for those in manufac

turing who received bonuses to $1,800 for government chemists.

In 2005, consulting was the primary occupation of 3.4% of ChemCensus respondents. About another

8% did some consulting. The median consulting rate was $100 per hour. Fifty six percent of those

consulting did so for less than 10 hours per month. This activity is apparently age-related, with 2.4%

of 20- to 29-year-olds involved compared with 21% of 60- to 69-year-olds.
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TABLE 24: CHEMISTS' ToTAL CURRENT-DOLLAR

PROFESSIONAL INCOME

Avg. Ann.
$ Thousands Change
(Current-Dollars) 1990 1995 2000 2005 90-05
All ACS Chemists $51.0 $61.0 $71.0 $86.0 3.6%
By Gender

Men 54.0 65.0 76.0 92.0 3.6
Women 39.6 48.0 56.0 70.0 3.9
By Degree
B.S. 40.0 47.0 54.0 65.0 33
M.S. 46.0 55.0 63.0 75.3 33
Ph.D. 57.4 69.2 80.3 97.4 3.6
By Employer
Manufacturing 54.0 65.4 77.0 96.0 3.9
Nonmanufacturing 47.7 54.1 66.0 85.3 3.9
Government 48.0 60.0 68.5 83.3 3.7
College/University 48.0 55.0 62.0 70.0 2.5
By Age
20-29 32.0 341 41.0 46.7 2.5
30-39 45.0 53.0 60.0 72.0 3.2
40-49 57.1 67.0 76.0 90.1 31
50-59 62.0 75.0 85.0 98.0 3.1
60-69 65.0 76.3 86.9 101.0 3.0

Source: ChemCensuses
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Another source of additional

TABLE 25: CHEMISTS' BONUSES income for chemists is stock.

In 2004 about 45% of working ACS chemists received a bonus

and 15% received stock

Fifteen percent of respondents
to the 2005 census received
stock as part of their annual

professional income in 2004.
Percent Percent Median Percent Who This included 2c% of chemi
Eligible of Eligible Bonus Received Is included 2576 of chemists
for Bonus Who Received Received Stock in manufacturing and 2% of
in 2004 a Bonus $ Thousands in 2004 academics.
All ACS Chemists 48.9% 91.5% $6,000 15.2%
By Gender SALARIES OF WOMEN
Men 50.7 91.0 4,000 15.8
Women 43.5 93.1 4,200 13.3 By one measure, it appears
that only modest progress has
By D .
y Degree been made in the past 20 years
B.S. 57.9 91.9 4,000 12.7 A .
M.S. 544 92.4 5,000 131 in closing the gap between the
Ph.D. 445 91.1 9,000 16.5 salaries of men and women
chemists. The median salary
By Employer for all women respondents to
Manufacturing 74.0 93.4 7,800 25.2 ChemCensus 1985 of $30,000
Nonmanufacturing 55.6 87.8 5,000 17.0 % of th di ¢
Government 36.3 83.7 1,800 0.8 was 7276 ot the median o
College/University 8.8 81.9 2,000 1.6 $41,600 for all men. By the
time ChemCensus 2005 was

Source: ChemCensus 2005

conducted, the median salary
for women had moved up
just to 77% of that for men

- $68,000 versus $88,000.

Again, however, age and qualifications play a role. On average women chemists are about six years
younger than men and, in 2005, only one-half of them, compared with two-thirds of men, had Ph.D.s.
Much of the salary differential disappears when these factors are taken into account.

When the median salaries of men and women chemists with the same degree, the same type of em-
ployer, and the same number of years beyond their bachelor’s degree are compared, it is apparent that
salary differences between the sexes have declined substantially over the past 20 years. But they have
not disappeared.

In 1985, the median salary for women bachelor-degreed nonacademic chemists was 9o% or more

of that for men for only the first two experience groups — those who were two-to-four years and five-
to-nine years beyond their bachelor’s degree. In 2005, for women the salaries of bachelor’s chemists
were at or above this 9go% level for all experience groups up to 30 to 34 years beyond the bachelor’s.
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TABLE 26: CONSULTING IN 2004

About 11% of chemists have some income from consulting

Consulting
Consulting Do Any Consulting
Was Primary Consulting? Rate
Occupation Yes $/hour

All ACS Chemists 3.4% 11.2% $100
By Gender

Men 3.6 12.4 100

Women 2.7 7.6 80
By Degree

B.S. 3.4 4.9 90

M.S. 4.4 7.7 85

Ph.D. 3.1 14.1 100
By Employer

Manufacturer 1.4 4.1 100

Nonmanufacturer 9.0 12.1 15

Government 0.6 5.0 75

College/University 0.9 22.2 100
By Age

20-29 1.2 2.4 42

30-39 1.2 6.0 90

40-49 2.8 10.3 100

50-59 4.2 13.4 100

60-69 7.6 20.5 125

Source: ChemCensus 2005
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TABLE 27: CHEMISTS’ MEDIAN SALARY BY EXPERIENCE: 2005

Older chemists earned about twice as much as young ones

Years Since Bachelor’s Degree

$ Thousands
(Current-Dollars) 2-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40+
Workforce ACS Chemists $42.0 $56.2 $70.0 $78.3 $87.2 $92.5 $96.0 | $105.0 $96.0
By Gender
Men 42.5 58.0 72.0 80.5 90.5 95.0 98.0 100.0 99.1
Women 42.0 54.0 66.0 71.0 715 80.0 78.0 74.0 80.0
By Degree
B.S. 42.0 51.7 59.5 67.0 72.0 78.7 771 80.0 79.4
M.S. 47.7 57.5 66.0 73.0 77.1 80.0 83.5 81.0 78.8
Ph.D. - 70.9 78.7 84.0 95.0 100.4 105.0 102.2 100.0
By Employer
Manufacturing 45.2 60.0 80.0 87.5 96.5 101.0 105.0 107.0 103.7
Nonmanufacturing 39.0 59.5 77.4 84.0 90.0 91.2 93.0 100.0 101.1
Government 37.0 55.5 70.0 76.6 85.4 87.1 85.0 99.0 107.5
College/University 3255 45.3 50.7 56.0 62.4 69.0 73.9 80.0 89.0
High School 335 37.0 42.0 47.3 51.0 51.0 56.0 55.5 62.0
By Percentile
B.S.
90% 57.0 70.0 83.0 98.0 105.0 119.0 115.0 126.2 138.0
75% 50.0 60.5 71.2 80.2 89.0 99.4 97.6 103.0 102.0
50% 42.0 51.7 59.5 67.0 72.0 78.7 77.1 80.0 79.4
25% 35.0 43.6 50.0 53.0 59.0 61.0 60.0 60.0 59.7
10% 30.0 37.0 41.6 43.0 46.3 479 45.0 47.7 43.0
M.S.
90% - 72.0 85.0 100.0 111.0 117.0 125.0 126.0 121.0
75% - 65.0 77.0 86.0 92.0 97.0 104.0 101.0 100.0
50% - 57.5 66.0 73.0 77.1 80.0 83.5 81.0 78.8
25% - 48.0 52.1 60.0 62.0 63.0 65.0 61.0 58.8
10% - 40.0 40.0 45.0 48.5 48.0 50.0 47.0 44.0
Doctorate
90% - 91.8 105.0 120.0 139.8 155.0 160.0 161.0 162.0
75% - 84.0 93.0 100.0 13.5 125.0 130.0 130.0 130.2
50% - 70.9 78.7 84.0 95.0 100.4 105.0 102.2 100.0
25% - 48.0 55.9 61.0 72.5 80.0 80.0 78.0 76.0
10% - 40.0 45.0 48.0 52.5 56.0 56.5 57.0 59.0

Source: ChemCensus 2005
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TABLE 28: INDUSTRIAL CHEMISTS' MEDIAN SALARY BY EXPERIENCE

Women much closer to salary parity with men than they were 20 years ago

Years Since Bachelor’s Degree

Industrial Chemists: 2005
Current-Dollar ($ Thousands) 2-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40+

1985 CENSUS

B.S.
Men $23.6 $29.0 $34.0 $39.0 $42.0 $44.5 $45.0 $45.7 $50.0
Women 23.0 27.0 30.0 34.8 36.0 35.5 36.3 38.2 39.6
Women as % of Men 97% 93% 88% 89% 86% 80% 81% 84% 79%
M.S.
Men 26.3 30.7 35.0 40.0 45.0 48.0 48.4 50.0 50.0
Women 26.5 29.5 321 35.0 38.3 37.8 443 42.5 -
Women as % of Men 101% 96% 92% 88% 86% 79% 92% 85% -
Ph.D.
Men - 38.0 42.0 48.6 54.3 57.0 60.0 60.0 61.2
Women - 375 40.0 44.0 46.0 43.0 50.0 54.0 -
Women as % of Men - 99% 95% 91% 85% 75% 83% 90% -

2005 CeENsus

B.S.
Men $37.7 $53.7 $62.0 $70.0 $76.9 $83.7 $81.5 $85.8 $84.3
Women 36.0 51.0 59.5 68.0 70.2 78.2 76.0 67.9 75.0
Women as % of Men 95% 95% 96% 97% 91% 93% 93% 79% 89%
M.S.
Men — 61.0 70.5 79.1 83.3 88.0 95.0 93.0 95.0
Women - 58.9 68.9 77.0 77.5 82.0 89.5 85.0 77.1
Women as % of Men - 97% 98% 97% 93% 93% 94% 91% 81%
Ph.D.
Men - 82.0 90.1 96.0 105.0 113.0 117.0 115.0 114.0
Women - 79.0 88.3 92.0 101.9 105.3 112.5 116.1 103.0
Women as % of Men - 96% 98% 96% 97% 93% 96% 101% 90%

Source: ChemCensus 1985 & 2005
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TABLE 29: AcADEMIC CHEMISTS’S 9—10 MONTH SALARIES BY GENDER 200§ The change has been even

Women still minority in academia, but their salaries close to those bigger for women Ph.D.s. In

of men at the same level 1985 their median salaries were
90% or more that of men up

to those 10 to 14 years beyond
Salary Salary Women's Percent he bachelor’s. | h
$ Thousands Men Women % of Men’s Women the bachelor’s. In 2005, the
salaries of all women Ph.D.s,
B.S. Degree-Granting even including those 40 years
Full Professor $71.0 $67.6 95% 18% or more beyond the bachelor’s,
Associate Professor 53.0 53.2 100 36 met or exceeded the 9o% level.
Assistant Professor 45.5 47.0 103 37
M.S. Degree-Granting In general, ChemCensus data
Full Professor 78.7 74.0 94 16 suggest that women chem-
Associate Professor 59.5 56.9 96 31 ists are at or close to receiving
Assistant Professor 49.8 50.0 100 33 equal pay for equal qualifica-
ohD. D Cranti tions, experience, and work in
.D. Degree-Granting .
Full Professor 100.0 90.0 90 12 the jobs that they have. The
Associate Professor 66.0 70.0 106 21 data also suggest that the
Assistant Professor 59.9 57.7 96 26 major remaining salary disad-
vantage for women chemists
Source: ChemCensus 2005 is that they are still underrep-

resented in the higher paying
echelons of the profession and
overrepresented in the lower
paying ones.

An example of this near-parity can be seen in the salaries of women professors, associate professors,
and assistant professors with 9-10 month contracts at bachelor’s-, master’s-, and Ph.D.-granting
departments. In all cases women's median salaries are 90% or more that of men.

However, although 26% of all academic respondents to ChemCensus 2005 were women, they repre-
sented only 12% of the highest paid group — full professors at Ph.D.-granting schools. They were a higher
37% of the lowest paid group — assistant professors at schools with bachelor’s as the highest degree.

There is a similar pattern for industrial chemists. Women constitute 20% of those in the highest-
paying one-third of work specialties, such as business administration with a median 2005 salary of
$111,000, medicinal/pharmaceutical chemistry at $95,000, and polymer chemistry at $92,000. Wom-
en were 22% of the middle third. And they represented 32% of those in the four lowest-paying special-
ties — analytical chemistry at $75,300, environmental chemistry at $75,000, general chemistry at
$67,000, and chemical education at $54,900.
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TABLE 30: AcADEMIC CHEMISTS' SALARIES

Salaries of Ph.D. chemistry professors have more than doubled since 1985

Type of School
B.S. M.S. Ph.D.
Granting Granting Granting

$ Thousands 9-10 11-12 9-10 11-12 9-10 11-12
(Current-Dollars) Months Months Months Months Months Months
1985

Full Professor $33.0 $39.9 $36.9 $47.5 $44.0 $53.0

Associate Professor 26.0 27.0 29.1 36.0 32.0 38.0

Assistant Professor 22.0 22.0 24.0 27.0 26.0 30.0
1990

Full Professor 44.0 53.6 50.0 62.0 58.1 75.0

Associate Professor 34.0 375 37.0 - 41.3 52.0

Assistant Professor 29.0 28.2 30.8 - 35.0 42.0
1995

Full Professor 52.0 65.0 57.6 74.0 70.4 90.2

Associate Professor 40.0 41.0 441 58.0 48.2 59.9

Assistant Professor 34.5 34.8 35.9 - 41.0 48.0
2000

Full Professor 61.4 72.4 68.0 88.8 85.0 106.5

Associate Professor 47.6 49.6 51.0 60.6 56.0 66.2

Assistant Professor 39.9 38.4 42.4 43.5 49.1 57.0
2005

Full Professor 70.0 78.4 77.0 99.0 100.0 130.0

Associate Professor 53.0 59.0 58.0 - 67.4 80.5

Assistant Professor 46.0 47.0 50.0 - 58.9 71.0

Source: ChemCensuses
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TABLE 31: SALARIES BY WORK SPECIALTY

Women are more prevalent in lower paying specialties

Median Percent
2005 Salary of Percent

Specialty $ Thousands Total Women
Business Administration $111.0 1.5% 15%
Law 106.0 0.8 26
Med/Pharma Chemistry 95.0 11.2 23
Biotechnology 94.1 3.0 24
Computer Science 92.9 1.0 16
Materials Science 92.0 5.0 19
Polymer Chemistry 92.0 7.4 17
Physical Chemistry 87.5 4.9 16
Organic Chemistry 85.0 10.9 16
Ag/Food Chemistry 84.0 2.8 27
Clinical Chemistry 82.0 0.6 26
Biochemistry 80.0 4.9 29
Inorganic Chemistry 80.0 3.5 17
Analytical Chemistry 75.3 17.6 29
Environmental Chemistry 75.0 6.2 26
General Chemistry 67.0 3.1 31
Chemical Education 54.9 7.3 40
Other - 7.4 29

Source: ChemCensus 2005

The same gender pattern persists for the break-
down by work function. In 2005, women made
up an average 18% of the five highest-paying
functions — R&D management at $125,000,
patents at $117,500, general management at
$105,000, computers at $95,500, and applied
research at $91,000. But they were an average
29% of those in the five lowest-paid functions —
forensics at $81,500, training at $80,000,
“other” functions at $80,000, production/
quality control at $75,000, and analytical
services at $71,000.

Census data alone cannot establish unam-
biguously the cause-and-effect relationships
between the gender of chemists, the work
they do, and what they are paid. For instance,
are the median salaries of those in chemical
education, assistant professors at bachelor's
degree-granting departments, and chemists
performing analytical services all low because
many of them are women? Or are the median
salaries of women chemists still trailing those
of men overall because women choose, or for
other reasons, tend to find themselves in lower-
paying activities?

However, the progress that women have made

since 1985 in breaking into the higher-paying work specialties and functions, if still slow in some cases,

suggests that women chemists, given the chance, are competitive with their men colleagues.

OTHER FACTORS

The gap between chemists compensated at the top percentile and lowest percentile is slowly widening.

In 1985, the median salary for bachelor’s chemists in the lowest tenth percentile was 52% the median

for those in the top tenth percentile. By 2005, the ratio had decreased to 48%. For master's degree
holders, the decline was from 46% to 44% and for Ph.D.s from 42% to 38%.

All ACS surveys have indicated a connection between salaries of industrial chemists and the size of

their employer. ChemCensus 2005 is no exception, with a the median salary of Ph.D.s ranging from

$92,000 for those at concerns with fewer than 5o employees to $110,000 to those at companies with

25,000 or more employees.
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TABLE 32: SALARIES BY WORK FUNCTION

Women are more highly concentrated in lower paying functions

Median 2005 Percent Percent
Salaries of Who are
Work Function $ Thousands Total Women
R&D Management $125.0 12.1% 13.3%
Patents 117.5 1.2 24.0
General Management 105.0 5.3 16.9
Computers 95.5 1.0 14.4
Applied Research 91.0 339 19.6
Basic Research 91.0 6.6 25.5
Marketing/Sales 90.1 5.3 16.4
Consulting 90.0 1.6 253
Health & Safety 86.6 3.7 31.9
Chemical Information 85.0 1.4 35.3
Forensics 81.5 0.3 271
Training 80.0 0.5 27.9
Other Functions 80.0 3.4 32.3
Production/QC 75.0 10.8 25.8
Analytical Services 71.0 14.0 323
Note: Salaries as of March 1, 2005
Source: ChemCensus 2005
TABLE 33: INDUSTRIAL CHEMISTS’ 2005 SALARIES
BY Si1ZE OF EMPLOYER
Larger concerns have a considerable salary edge for chemists
Median 2005 Salary
$ Thousands B.S. M.S. Ph.D.
Number of Employees
Fewer than 50 $58.8 $72.0 $92.0
50 to 99 57.7 73.0 96.0
100 to 499 59.0 74.0 98.3
500 to 2,499 62.4 79.0 100.0
2,500 to 9,999 66.5 80.0 102.5
10,000 to 24,999 70.0 82.0 103.0
25,000 or More 72.0 83.1 110.0

Note: Median salaries as of March 1, 2005

Source: ChemCensus 2005
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By geography, chemists on the Pacific and Atlantic coasts are generally better paid. By degree, 2005
median salaries for bachelor’s chemists varied from $68,500 in the Pacific region to $55,900 in the
West North Central area. For Ph.D.s, the range was from $98,300 in New England and $98,000 in

the Pacific region to $76,600 in the East South Central region.

2005 MEDIAN SALARIES, BY REGION ($ THOUSANDS)

Chemists on east and west coasts tend to be paid more

Mountain W. North Central E. North Central New England
B.S. $58.0 B.S. $55.9 B.S. $62.0 B.S. $65.0
M.S. 67.5 M.S. 68.6 M.S. 72.5 M.S. 77.0
Ph.D. 90.0 Ph.D. 80.0 Ph.D. 91.0 Ph.D. 98.3
i u Middle Atlantic
B.S. $65.0
M.S. 77.0
Pacific Ph.D. 96.0
B.S. $68.5
M.S. 75.7
Ph.D. 98.0
W. South Central E. South Central South Atlantic
B.S. $67.0 B.S. $59.0 B.S. $63.0
M.S. 70.0 M.S. 65.0 M.S. 73.4
Ph.D. 88.0 Ph.D. 76.6 Ph.D. 92.0

Source: ChemCensuses 2005
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TABLE 35: ATTITUDE OF LABOR FORCE ACS MEMBERS ON SALARIES

About three quarters of chemists believe they are paid fairly

Percent Who “Agree”

Year of Census

or “Strongly Agree”
They are Paid Fairly 1985 1990 1995 2000 2005
All Chemists 70.8% 69.1% 67.3% 76.1% 76.6%
By Gender
Men 71.6 70.0 68.8 77.4 77.6
Women 66.2 65.5 62.2 71.9 73.8
By Degree
B.S. 67.3 66.1 64.5 73.6 75.1
M.S. 70.0 67.6 67.3 76.0 77.3
Ph.D. 72.5 70.8 68.6 77.0 76.9
By Employer
Manufacturing 72.8 70.5 68.2 77.4 78.3
Nonmanufacturing 69.1 68.5 65.0 75.8 78.9
Government 64.8 61.3 65.6 74.9 77.5
College/University 68.9 68.8 66.8 72.2 71.2
By Age
20-29 68.1 69.1 65.5 72.6 74.5
30-39 69.3 67.9 64.3 74.4 74.7
40-49 71.0 69.0 66.9 75.8 76.1
50-59 73.2 71.4 71.2 78.1 77.6
60-69 73.6 71.2 73.2 79.5 79.5

Source: ChemCensuses
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SATISFACTION WITH SALARIES

The censuses reveal a recent increase in the
level of satisfaction chemists have with their
salaries. In 1985, 71% of census respondents
indicated they “agreed” or “strongly agreed”
they were paid fairly. By 1995, not a good year
for chemists, this was down to 67%. By 2000,
a belatedly strong year for chemists as the long
boom of the 1990s finally came to an end, it
was up sharply to 76%. For ChemCensus 2005,
it was at 77%.

There are no large demographic differences

in this measure of salary satisfaction. But there
does seem to be a not unexpected link between
the size of the paycheck and the level of satis-
faction. For instance, in ChemCensus 2005,
77% of men and a lower 74% of women agreed
they were paid fairly. Academics, the lowest
paid group, were the least satisfied at 71%.
And satisfaction apparently increased with

age from 75% among 20- to 29-year-olds to
80% among 60- to 69-year-olds.



AMERICAN CHEMICAL SOCIETY

EMPLOYMENT STATUS

For the past 20 years, the employment situation for chemists and all others
working for a living in this country has been on somewhat of a roller coaster.
The period started with the quite strong economies of the second Reagan ad-
ministration and the early years of the George Herbert Walker Bush administra-
tion. Next came a business downturn, followed by the longest and strongest
economic and employment boom in U.S. history, which lasted to the end of
the second Clinton term. Then came a short and mild recession in 2001, an
unprecedented slow recovery for the job market, and a sub-par rate of job

growth that continued into 2005.

According to BLS, the number of people on non-farm payrolls grew by 12.8 million between January
1985 and January 1990. For the next half decade the gain decreased to 7.2 million. It was back up to a
14.6 million increase for 1995 to 2000. Then the gain dwindled to just 1.6 million for the next five years
through January 2005. The latest year, through January, 2006, has been better, with a 1.9 million pay-
roll increase. But even this is not especially strong. The total U.S. labor force — those 16 years and older
and either with a job or actively looking for one — grew by 2.2 million over the same period.

The employment situation for ACS chemists has generally followed this 20-year profile, with a few
differences. Chemists were slow to benefit from the big boom that started in 1992. For them, the job
market was still weak in 1995. They did not have a really strong employment year until 2000. Since
then chemists have suffered their highest unemployment rate ever, which came in 2004. But, again,
there has been some improvement lately, with unemployment dropping from 3.5% in 2003 and 3.6%
in 2004 to the 3.1% for ChemCensus 200s.

To put the 1990’s economic boom and the slow employment recovery from it in perspective, it was the
ninth such boom and bust cycle in employment in this country since World War II. For the first eight
cycles, the boom phase of employment growth persisted for an average of 66 months. Actual decline
in employment then lasted for an average of 12 months followed by 11 more months to get back to the
previous peak for a total pause in employment growth of just under two years. The 1990s boom lasted
for eight years. The decline in jobs then lasted for 29 months followed by another 21 months to get
back into new high ground for a pause in job growth of somewhat more than four years.
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TaBLE 36: U.S. EMPLOYMENT
By several measures, job growth has slowed since 2000

Percent Growth

Millions 1985 1990 1995 2000 2005 00-05 85-05
Total Employment 107.0 119.2 125.0 136.7 140.6 2.9% 31.4%
Non-farm Payrolls 96.8 109.6 116.8 131.4 133.0 1.2 37.4
Private Employment 80.4 91.3 97.4 110.6 11.3 0.6 38.4
Total Employment 150
B Non-farm Payrolls
M Private Employment
120
" 90
<
S
=
60
30
1985 1990 1995 2000 2005
Year

Note: Data as of March each year

Source: U.S. Bureau of Labor Statistics
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GRAPH 2: FULL-TIME EMPLOYMENT OF LABOR FORCE ACS MEMBERS
Over past five years percentage of chemists with full-time jobs has fallen

Percent

8 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05

Source: ACS ChemCensuses and annual salary and employment surveys

CENsUS FINDINGS

Of the five ChemCensuses, the 1990 version revealed the strongest employment situation with 95.2%
of respondents employed full time, 1.5% working part time, 2.2% on post docs, and 1.1% unemployed
but seeking employment. This was about as good as it has ever been. By 2005, a lower g0.8% had

full-time jobs, 4.1% were working part time, 2.0% were on post docs, and 3.1% were unemployed and
seeking employment.

Over the 20-year period, women were consistently less likely than men to have full-time jobs — in 2005,
88.7% compared with 91.6% of men. They were more likely to be working part time — 6.2% compared
with 3.4% of men in 2005. Women were also slightly more likely to be post docs in 2005, 2.2% com-
pared with 1.9%, and less likely to be unemployed, 2.9% versus 3.1%.

The time it took unemployed chemists to find jobs was much longer in 2005 than it had been in 1990.
In 1990, 42% of those unemployed during the year had a job within three months and 36% were out of
work for more than six months. In 2005, only 23% found a job within three months and 59% were job-
less for more than six months.
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According to the censuses, women do not have a particular preference for part-time work.

In 2005, close to 40% of both men and woman employed part time indicated they preferred
part-time work. The big difference between genders came in the numbers working part time
because of family constraints — 32% of the women, 4% of the men.

Another shift has been in the percentage of full-time jobs that are not permanent. It rose
from 4.9% in 1995 to 8.1% in 2005 when 4.9% of jobs were temporary and 3.2% under
fixed term contracts.

TABLE 37: LENGTH OF UNEMPLOYMENT

For chemists unemployed in 2005 it was particularly hard to find a job

Less More
Than 1-3 4-6 7-12 Than
How Long Unemployed Month Months Months Months 1 Year Total
Percent of All ACS Chemists
Unemployed but Seeking
1985 13.0% 21.7% 18.1% 17.5% 29.7% 100.0%
1990 14.3 28.1 21.2 18.0 18.3 100.0
1995 9.9 243 20.1 19.0 26.7 100.0
2000 8.8 24.7 19.1 18.5 28.9 100.0
2005 7.2 16.8 16.8 18.0 41.2 100.0
Percent of Men ACS Chemists
Unemployed but Seeking
1985 141 23.0 16.9 16.4 29.7 100.0
1990 13.2 29.4 211 17.2 19.1 100.0
1995 9.4 23.5 19.5 19.1 28.4 100.0
2000 8.8 24.7 20.9 18.4 27.1 100.0
2005 6.7 17.4 16.8 17.3 41.8 100.0
Percent of Women ACS Chemists
Unemployed but Seeking
1985 10.1 18.1 21.5 20.8 29.5 100.0
1990 18.9 23.0 21.6 21.6 419 100.0
1995 11.3 26.6 219 18.6 21.5 100.0
2000 8.9 24.6 13.3 18.7 34.5 100.0
2005 8.6 14.9 16.7 20.4 39.4 100.0

Note: Data indicate percentage of those who are unemployed but seeking employment

Source: ChemCensuses
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WHERE THE JOBS ARE

TABLE 38: REASONS FOR PART-TIME WORK FOR CHEMISTS

Family constraints are a major reason for part-time work by women

There have been considerable shifts in where
ACS chemists work. In 1985, 58% worked in

Year of Census manufacturing. By 2005, this fraction had de-

creased to 52%. The big shifts have been the
1985 1990 1995 2000 2005 52% ) & ) )
change from 25% in 1985 to 15% in 2005 in
Men those working in chemical and related manu-
Prefer Part-time Work 381% | 38.0% | 28.0% | 43.0% | 40.6% facturing and the upsurge in the percentage
Full-time not Available 316 333 | 335 233 293 working in pharmaceutical and related manu-
Family Constraints 34 34 33 39 41 facturing, which rose from 12% to 22%. Those
Other Reasons 26.8 25.2 35.1 29.8 26.0 o . }
working in other manufacturing have dwindled
Women from 21% to 15%. The percentage of chemists
Prefer Part-time Work 32.0 32,1 23.6 34.2 40.1 in pharmaceutical employment is slated to
Full-time not Available 23.4 14.7 24.0 15.4 174 continue to increase because of the relatively
Far:lly Constraints 31.2 42.4 343 36.5 31.8 high number of younger chemists already in-
Other Reasons 13.4 10.7 18.0 13.9 10.6 )
volved. In 2005, 30% of ACS chemists under
Total 40 years old worked in the field. This compares
Prefer Part-time Work 35.7 35.2 26.0 38.9 40.4 with 18% of those 40 years and older.
Full-time not Available 279 241 291 19.3 24.5
Family Constraints 15.6 22.6 17.6 20.0 15.2 These trends for chemists mirror what has
Other Reasons 20.7 18.0 27.3 21.8 19.9 h . .
appened to manufacturing employment in

Note: Percentages are of those working part time

general in the U.S. In 1985, according to BLS,
there were 17.9 million manufacturing jobs.

Source: ChemCensuses

This decreased to 17.3 million by 2000. It then
decreased sharply to 14.3 million in 2005.
This year, it is down a little further.

BLS data indicate the U.S. chemical industry employed 987,000 workers in this country in 1985. By
2005, this number was down by 11% to 878,000. Of these, 227,000 in 1985 and 290,000 in 2005
worked for pharmaceutical concerns, a 28% increase. Employment in the rest of the chemical industry
declined by 23% from 760,000 in 1985 to 588,000 in 2005. Pharmaceutical employment may have
reached a maximum,; it has not grown in the past year.

Related to these employment trends are responses to two questions in the 2005 census. One asked:
“Is your current or most recent employer considered multinational in scope or programs?” The other:
“How do you feel offshoring, meaning outsourcing of jobs out of the U.S., has affected your employ-

ment in the past five years?”

Sixty-one percent of all respondents reported their employer to be multinational, with a high of 86%
of those in manufacturing to lows of 33% of government chemists and 35% of academics. As to the
effect of outsourcing on respondents’ careers, 72% indicated no impact, 23% a negative effect, and
5% a positive impact. The negative effect was highest, 26%, for those in manufacturing.
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TABLE 39: STATUS OF JOBS

CHEMCENSus 2005

Increasing number of full-time jobs are not permanent

Agency Fixed-Term

Year Permanent Temporary Temporary Contract
All ACS Working Chemists

1995 95.1% 2.6% 0.2% 2.1%

2000 93.0 4.1 0.2 2.7

2005 91.9 4.7 0.2 3.2
Men ACS Working Chemists

1995 95.8 2.3 0.2 1.8

2000 93.7 3.8 0.2 2.3

2005 92.5 4.3 0.2 3.0
Women ACS Working Chemists

1995 92.8 4.0 0.2 3.0

2000 90.8 5.2 0.3 3.7

2005 89.9 5.8 0.4 39

Note: Percentages are of ACS working chemists with full-time jobs

Source: ChemCensuses

TABLE 40: WHERE THE JoBS WERE FOR ACS CHEMISTS: 1985—2005

Jobs in chemical industry in downward spiral, gains in pharmaceutical

industry and academia

Year of Survey

Percent of Workforce

ACS Chemists 1985 1990 1995 2000 2005

Manufacturing 58.0% 52.6% | 54.1% 55.3% 51.9%
Chemical & Related 24.7 22.7 20.2 17.9 15.4
Pharmaceutical & Related 12.0 12.3 18.7 21.4 21.6
Other Manufacturing 21.3 17.7 15.1 16.0 14.9

Academia 21.6 229 24.8 24.3 27.4
University/4-year College 16.2 18.4 19.3 18.6 20.7
Medical/Professional 2.4 1.7 2.1 2.2 2.0
Two-year College 1.6 1.6 1.8 1.8 2.3
High School 1.4 1.2 1.5 1.7 2.4

Government 9.8 9.0 8.1 75 76

Nonmanufacturing/ 9.9 12.7 12.0 1.4 1.8
Nonacademic

Self-employed 0.7 2.8 1.1 1.5 1.2

Source: ChemCensuses
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Another big swing for chemists has been in the

TABLE 41: WHERE THE JoBS FOR ACS CHEMISTS percent in academia and high school teaching,
WERE IN 2005 BY AGE up from 22% in 1985 to 27% in 2005. Those
30% of younger chemists work in pharmaceutical industry today working for government have dropped from
9.8% t0 7.6% over the period. And in 2005,
Age only 5.0% of chemists under 40 years old were
Percent of Workforce Chemists | ith 8.6% of
with Full-time Jobs in 2005 Under 40 40+ All government employed, compared with 8.69 o
chemists 40 years and older.
Manufacturing
Total 55.4% 50.6% 51.9%
Chemical & Related 12.6 16.5 15.4 By WoRrRK FUNCTION
Pharmaceutical & Related 30.2 18.3 21.6
Other Manufacturi 12.6 15.8 14.9 .
er vianutacturing For the five censuses, about one-third of non-
Academia academic chemists have indicated they were
Total 25.1 28.3 27.4 engaged in applied research, a number that
University/4-year College 19.9 21.0 20.7 varies from a high of 34% in 1995 to 31% in
Medical/Professional 1.5 22 20 2005. Those doing basic research have declined
Two-year College 1.5 2.6 2.3 . . .
steadily from 14% in 1985 to 7.7% in 2005.
High School 22 2.4 2.4 Y 47%1In19e510 7.7 5
Those in R&D management and general man-
Government 50 2.6 76 agement have also dipped, from 24% to 17% in
2005. Marketing/sales and production/quality
Nonmanufacturing/ 14.2 109 1.8 control combined have declined slowly from
Nonacademic 16% to about 15%. There is an apparent large
Self-employed 0.3 15 12 increase in the number of chemists performing
analytical functions. However, this gain may

Source: ChemCensus 2005

be substantially due to changes in the census
questionnaire.

In the 1985 and 1990 censuses, the only work function option in the analytical area was “forensics and
other lab analysis.” For both years, 4.6% of respondents chose it. In 1995, the options were “forensics,”
0.8%, and “other lab analysis,” 6.0%. For 2000 and 2005, there were also two options. One was “foren-
sics,” at 0.9% in 2000 and 1.1% in 2005. The other was “analytical services.” Possibly because this is
perceived as a more inclusive term, it attracted responses of 14.4% and 14.1%, respectively, in the two
years. Unknown is from which other work functions the extra manpower in “analytical services” came.
Most likely, the total includes a number of chemists who had previously categorized themselves in one
of several other functions.
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TABLE 42: CHEMICAL INDUSTRY EMPLOYMENT

Chemical jobs drop by 172,000, or more than 22%, since 1995,
while pharmaceutical jobs grow by 63,000

Percent Change
Thousands 1995 2000 2005 1995-2005
All Chemicals 987 984 878 -11.0%
Pharmaceuticals 227 272 290 27.8
Pharmaceutical Preparations 184 214 226 24.5
Medicinal & Biological 43 59 64 48.8
Products
Other Chemicals 760 712 588 22.6
Basic Chemicals 228 188 153 -32.9
Resin, Rubber, Fibers 139 136 106 -23.7
Agricultural Chemicals 51 50 40 -21.6
Paints, Coatings 80 79 69 -13.7
Soaps, Cleaning Products 124 131 m -10.5
Other Chemical Products 138 127 109 -21.0
Total Chemicals 1,000

M Other Chemicals
M Pharmaceuticals

800

600

Thousands

400

200

1995 2000 2005
Year
Note: Data as of March each year

Source: U.S. Bureau of Labor Statistics
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TABLE 43: MULTINATIONAL EMPLOYERS AND IMPACT OF

OFFSHORING ON CHEMISTS

Chemists have a somewhat negative view of the offshoring of jobs

Effect of Offshoring of Jobs on Career

Multinational

2005 Employer Positive Negative No Effect

All Chemists 61.3% 5.3% 23.1% 71.7%
By Gender

Men 62.4 5.6 23.4 711

Women 57.9 4.4 21.8 73.8
By Degree

B.S. 68.6 4.0 27.5 68.5

M.S. 63.6 4.4 25.6 70.0

Ph.D. 58.3 6.0 20.7 733
By Employer

Manufacturer 86.1 5.4 26.1 68.5

Nonmanufacturer 49.3 6.0 19.5 74.4

Government 33.1 2.5 15.7 81.1

College/University 34.7 4.2 12.4 83.4
By Age

20-29 66.6 4.0 22.0 73.9

30-39 63.1 5.6 21.5 72.9

40-49 64.7 5.6 25.6 68.8

50-59 60.7 5.0 24.7 70.3

60-70 51.0 5.0 15.8 79.2

Note: Effect percentages are among those with a multinational employer

Source: ChemCensus 2005
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TABLE 44: NON-ACADEMIC CHEMISTS BY WORK FUNCTION

Close to 40% of non-academic chemists still work on applied or basic research

Year of Survey
Percent of ACS Chemists in
the Nonacademic Workforce 1985 1990 1995 2000 2005
Research
Applied 31.9% 32.6% 34.1% 33.7% 31.2%
Basic 14.4 12.6 1.3 79 7.7
Management
R&D 15.9 14.6 13.9 10.8 1.2
General 8.3 7.4 6.8 5.4 5.5
Analysis
Forensic & Other
Lab Analysis 4.6 4.6 - - -
Analytical Services - - - 14.4 14.1
Forensics - - 0.8 0.9 1.1
Other Lab Analysis - - 6.0 - -
Other
Production/QC 9.8 8.7 8.7 7.7 9.6
Marketing/Sales 6.1 5.5 5.3 4.7 4.9
Health/Safety - 4.5 4.2 3.3 3.2
Consulting 2.4 2.9 2.9 3.3 3.1
Chemical Information - 1.2 1.2 1.3 1.4
Computers - 0.9 0.8 1.2 1.0
Patents - - 0.6 0.9 13
Training/Teaching - 0.4 0.3 0.5 0.7
Abstracting/Writing 1.5 - - - -
Data Processing 0.6 - - - -
Other 4.4 3.4 4.0 4.2 4.2

Source: ChemCensuses
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TABLE 45: ADVERSE PROFESSIONAL TREATMENT

Many women and minority chemists report discrimination
during their careers

Yes

AllACS
Discriminated Against Chemists Men Women
Gender 13.0% 3.9% 40.3% White 2.9%
Age 9.5 8.6 12.3 Black 50.1
Race 6.4 6.6 55— Asian 24.1
National Origin 4.7 5.0 4.1 American 18.0
Marital Status 3.7 2.3 7.9 Indian
Religion 2.0 2.2 1.6
Political Affiliation 1.3 1.4 0.9 Asian 21.6%
Disability 1.0 0.9 1.3
Sexual Orientation 0.7 0.6 0.7

Source: ChemCensus 2005

TREATMENT AND ATTITUDES

ChemCensus 2005 respondents report that gender remains the primary reason for adverse profes-
sional treatment. Thirteen percent experienced incidents of discrimination based on their sex — 4%
of men, and 40% of women. Race discrimination was identified by 6.4% of respondents. This ranged
from 50% of Black chemists, 24% of Asians, 18% of American Indians, and 3% of Whites. And 5% of
all respondents reported discrimination based on their national origin, including 22% of Asians.

The chemical work place is apparently either more tolerant of, or maybe less aware of, sexual orienta-
tion, with only 0.7% reporting discrimination on this basis. Also low were reports of discrimination
based on disability, at 1.0%; political affiliation, 1.3%; and religion at 2.0%. Discrimination based on
marital status was at 3.7%.

The attitude of chemists on their chances for managerial advancement fell between 1985 and 1995.
Since then, it has improved markedly. In 1985, 59% of all census respondents “agreed” or “strongly
agreed” there chances were good. By 1995, this was down to 55%. By 2005, it had moved up to 68%.

The improvement has been reasonably uniform throughout the profession. For instance, in 2005 it

varied little by either age (69% for men and 66% for women) or highest degree attained (66% for
bachelor’s and 69% for Ph.D.s).
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TABLE 46: ATTITUDE ON CHANCES FOR MANAGERIAL ADVANCEMENT

Increasing numbers of chemists believe their chances for
managerial advancement are good

Percent Who “Agree” Year of Survey
or “Strongly” Agree
Their Chances are Good 1985 1990 1995 2000 2005
All Chemists 58.8% 58.9% 55.3% 67.8% 67.9%
By Gender
Men 60.4 60.2 56.4 68.3 68.7
Women 49.6 53.0 50.9 64.6 65.7
By Degree
B.S. 58.4 59.0 55.8 65.8 66.4
M.S. 56.7 56.7 52.7 64.0 64.4
Ph.D. 59.6 59.4 55.8 69.0 69.4
By Employer
Manufacturing 60.0 58.8 53.3 64.7 64.7
Nonmanufacturing 61.4 61.7 59.2 69.6 70.4
Government 53.2 56.2 51.6 63.4 64.7
College/University 58.2 59.3 60.2 72.4 723
By Age
20-29 60.2 61.0 56.4 71.8 71.9
30-39 58.9 59.7 53.3 69.3 70.0
40-49 60.8 59.7 54.4 66.2 67.4
50-59 56.4 57.9 55.8 65.4 65.2
60-69 56.4 53.9 56.1 68.7 69.4

Source: ChemCensuses
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The profile of chemists’ attitude on their chances

TABLE 47: ATTITUDE ON CHANCES FOR PROFESSIONAL ADVANCEMENT for professional advancement is similar. Those

Men and women chemists are today about equally positive about believing their chances to be good fell from

their chances for professional gains about 68% of all census respondents in 1985 to

65% in 1995. By 2005, it was at 74%. Again the

Percent Who “Agree” Year of Survey advance since 1995 is across the board.

or “Strongly” Agree

Their Chances are Good 1985 1990 1995 2000 2005

All Chemists 67.6% 67.4% 64.8% 74.1% 74.2% CAREER HIATUS

By Gender Another aspect of employment tracked by ACS’
Men 688 684 061 7 750 surveys is career breaks. Such breaks, or job
Women 597 | 628 | 602 79 | 720 urveys | 20 01l

hiatuses, are defined as career interruptions of

By Degree six months or more during which a chemist is
B.S. 62.9 63.8 61.6 71 71.4 neither working nor attending school full time.
M.S. 63.1 63.6 61.0 71.5 71.5
Ph.D. 709 700 67.3 759 759 Women are more likely to have a hiatus than

By Employer are men. Twenty-six percent of women respon-
Manufacturing 67.6 66.7 63.5 72.2 7.4 dents to the 2005 census indicated they had
Nonmanufacturing 66.7 66.3 63.2 73.5 76.1 had at least one. This compares with 17% of
Government 59.4 62.0 58.2 67.5 69.6 men. For men, the hiatuses were mainly trig-
College/University 72.3 73.4 72.2 78.8 78.7 gered by being terminated — 64% involuntary

) O,

By Age and 15% voluntary for a total of 79%. For
20-29 67.0 70.7 66.7 78.6 775 women, terminations triggered a lower 34%
39-39 67.6 67.6 64.9 76.3 76.6 of hiatuses. The biggest factor for women was
40-49 68.4 67.5 63.2 72.2 73.8 maternity and child care at 43%. This compares
50-59 66.3 671 6.5 721 71 with 1% for men. Forty-six percent of men and
60-69 66.8 64.5 67.4 75.4 76.3

Source: ChemCensuses
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44% of women who had a hiatus indicated it
hurt their career. On the other hand, 23% of
men and 12% of women thought it helped.



TABLE 48: CAREER HIATUS FOR ACS WORKFORCE CHEMISTS

CHEMCENSus 2005

One-quarter of women chemists have had at least one
six-month break in their careers

Year of Census
2000 2005
Percent Men Women Men Women
Had at Least One Hiatus 13.9% 23.8% 16.5% 25.5%
Reason for Hiatus
Involuntary termination 57.1 17.4 63.9 23.1
Voluntary termination 16.2 11.6 15.0 1.1
Childcare/maternity 0.8 45.8 0.8 42.5
Spousal care 0.2 0.5 0.3 0.5
Elder care 0.7 1.5 0.6 0.9
Personal health 7.4 6.7 3. 4.3
Other 17.7 16.5 16.4 17.7
Impact of Hiatus on Career
No effect 32.9 45.4 30.7 44.2
Helped 24.3 12.9 23.4 12.4
Hurt 42.8 41.8 45.9 335

Note: A hiatus is a period of six months or more when neither working nor attending school full time

Source: ChemCensus 2000 & 2005
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APPENDIX: SURVEY QUESTIONNAIRE
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ACS WORKFORCE PUBLICATIONS

SALARIES: The ACS annually surveys the ACS membership, gathering detailed employment and
salary information on member chemists and chemical engineers living in the U.S. The reports
describe the respondents’ employment status, employer, work function, specialty, salary and
demographic characteristics. Reports are available each year from 1973 through the current year.

STARTING SALARIES: The ACS also surveys new graduates in chemistry and chemical engi-
neering each year and publishes reports detailing the graduates’ employment status, post-
graduate plans, starting salaries, and other employment and demographic characteristics.
Reports are available for each year from 1975.

CHEMCENSUs 2005: An analysis of the 2005 ChemCensus, looking at over twenty-five years
of the chemistry workforce.

INDUSTRIAL CHEMISTS 2005: An analysis of the 2005 ChemCensus, focusing on twenty-five
years of the industrial chemistry workforce (forthcoming, fall of 2006).

AcApemMIc CHEMISTS 2005: An analysis of the 2005 ChemCensus, focusing on twenty-five
years of the academic chemistry workforce (forthcoming, fall of 2006).

LIFETIMES IN CHEMISTRY 1999-2000: A Report drawn from the 1999 study of ACS members,
aged 50 through 69.

EARLY CAREERS OF CHEMISTS 2001: A detailed look at the education and early careers of
ACS members under age 40 drawn from survey conducted in 2007.

For prices and ordering information, please call or write:
ACS Office of Society Services
1155 Sixteenth Street, NW
Washington, DC 20036
800.227.5558 (toll-free)
202.872.4600
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