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INTRODUCTION AND ACKNOWLEDGMENT

This report presents detailed results of the 1979 Comprehensive
Salary and Employment Status Survey conducted by the American
Chemical Society's Office of Manpower Studies. The principal
findings have been published in the June 25, 1979 (pp. 39-48)
issue of Chemical and Engineering News.

A summary and analysis of the survey results also have been
prepared by the Subcommittee on Surveys of the ACS Council
Committee on Economic Status, which is responsible for over-

sight of the survey. The contribution of this Subcommittee and
especially the chairman, Dr. Alan L. McClelland, is gratefully
acknowledged. The general responsibility of the Committee
chairman, Dr. Samuel M. Gerber, also is recognized. Special thanks
go to each of nearly 11,000 ACS members who completed and returned
survey questionnaires.

John Robert Jones, Harry Foxwell, and Joanna Chin of the ACS
Office of Manpower Studies conducted the survey. Carolyn Clausen
and Daryle Watson of Chemical Abstracts Service helped with the
computing.

Robert R. Neuman, Head
Department of Professional
Relations and Manpower Studies






SUMMARY OF FINDINGS

The Economic Status Committee of the ACS, through itsQé;chm—
mittee on Surveys, attempts to do some analysis of the=results
of this survey, and these comparisons are summarized here.
However, there are many ways to cross-—-analyze a collection of
data as extensive as these, and we hope that this limited.
analysis will tempt the user of this report to undertake further
analysis. It is usually most effective for the reader with a
special interest to make his or her own study from the detailed
data.

Employment Status

One of the most important features of the survey is the information

on the employment status of ACS members. With the percent of

unemployed members at the lowest level in several years and

probably pear the minimum that can be expected under any economic -
conditio@% it is evident that the job market for chemists is

currently’ reasonably good. '

Percent Unemployed and Seeking‘Employment

Year BS ' MS PhD
1979 1.4% 1.3% 1.0%
1978 1.5 1.9 1.1
1977 1.8 1.6 1.2
1976 2.3 2.3 1.4 N

The fraction of members -unemployed and seeking employment varies

littlé regardless of geographic region, age, ethnicity, and

chemical specialty. A significant difference, however, probably

does exist between the fraction of men unemployeédand seeking ,
employment and that of women. The fraction is for BS women, iy
these differences

2.0% for MS women, and 2.2% for PhD women. St
are less than last year's.




Salaries

The salary comparisons with last year are less favorable, in
that both the absolute year-to-year percentage increases are
smaller than in the previous year and are coupled with in higher
rate of inflation. I S

One way of evaluating the data is to compare salaries for 1978
and 1979 for the different degree levels for all full-time
employed chemists (industry and all other employers) at various
experience levels. The percentage increases are generally less
than the increase in the Consumer Price Index of 10.3% from
March 1978 to March 1979. Inflation, of course,impacts the

whole population,. and chemists are,pfobably'no worse off than
most groups, but these figures do quantify the extent of salary
erosion.

PERCENT INCREASE IN MEDIAN ANNUAL SALARIES PAID TO
" CHEMISTS EMPLOYED FULL-TIME
by Experience and Degree: March 1978 - March 1979

Years Professional

Experience BS MS PhD
0-1 13.6% 18.5% 7.1%
2-4 7.6 7.5 4.6
5-9 2.9 4.2 2.9

10-14 4.8 2.6 1.4
15-19 7.0 4.0 8.6
20-24 8.0 3.7 3.1
25-29 11.1 7.6 6.0
30-34 7.9 5.3 10.1
35-39 15.8 3.3 4.7
40 or more . 10.0 16.7 5.0
Weighted Average 7.8% 5.2% 4.6%

Another way of comparing salaries is to take a more homogeneous

group, industrially employed chemists, and compare 1978 and 1979
salaries. This is the largest grouping by employer, consituting
56.8% of all respondents employed full-time.




MEDIAN SALARIES OF CHEMISTS IN PRIVATE INDUSTRY
by Degree and Selected Experience Levels: 1977-79

Year Years of Professional Experience
2-4 10-14 20-24 30-34

B.s, 1977 $14,000 $20,000 $24,000 $26,500
1978 15,000 21,500 27,000 29,000
1979 16,000 22,000 29,600 30,000

% change
77-78" 7.1%
78-79 6.7

1977 16,000
1978 17,000
1979 18,000

¢ change
77-78 6.3%
78-79 5.9

1977 21,500
1978 23,000
1979 24,100

% change
77-78 7.0%
78-79 4.8

One g%;lalized group at the bottom of the chemical pay scale, the
acadenic postdoctoral fellow, did fare somewhat better this year
than last.

PHD CHEMISTS IN ACADEMIC POSTDOCTORAL POSITIONS
1976-1979

Mean Annual Salary Change from Prior Year

$11,776 3
10,946 ’
10,689
10,097
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TECHNICAL -NOTES

The target population of the 1979 Comprehensive Salary and
Employment Status Survey is those ACS members who have U.S.
mailing addresses, are not older than 65, and have neither
student nor emeritus status.

on Feburary 3, 1979 the ACS membership totalled 109,372, of
which 82,471 were eligible for inclusion in the sample. A
systematic sample of 21,928 names was selected from the target
population, and the survey questionnaires were mailed to this
sample by bulk mail during the week of February 18-24. By

May 4, the cut-off date, 10,768 (49.1%) usable gquestionnaires
had been returned. _

o

The survey databggg/processed by the IBM 370/168 computer at
the ACS Chemical Abstracts Service in Columbus, Ohio, using

the SPSS (Statistical Package for the Social Sciences) computer
program.

Inventors

As a part of a project of the ACS Task Force on Employed ' v
Inventors/this year's survey gathered information on patent
compensation paractices. A report interpreting the results

and presenting recommendations will be available later this .

year from the Task Force through the ACS Office of Chemistry

and Public Affairs.

Definitions

For the purposes of the survey analysis only, the following
definitions were used:

of chemistry or bioche ry, or (2) a respondent who
indicated a non-chemical work specialty but whose highest
degree is in chemistry. Therefore, a respondant who
indicated a non-chemical work specialty, such as management
or administration, is included among chemists if the highest
degree is in chemistry, but not if the highest degree is a
non-chemical discipline.

Chemist: (1) a‘respondeif who indicated a work specialty b//'

Chemical Engineer: (1) a respondent who indicated a work
specialty of chemical engineering, or (2) a respondent
who did not indicate a chemical work specialty but whose
highest degree was in chemical engineering.




This report presents the respondents' principal annual salaries
as of March 1, 1979. Respondents employed in academic insti-
tutions are assumed to have reported their basic salary for the
academic year, rather than the calendar year. This year's
survey requested the respondent's age as of March l{ 1979,
whereas past surveys asked merely for the year of birth. A
respondent's state and geographic region refer to place of
residence, rather than place of employment.

Proportions

The proportion of people falling within a certain cell in one
of the tables is a sample proportion. The sample proportion
is used to make statements about the corresponding population
proportion, but, of course, the sample proportion generally is
not exactly equal to the population proportion. Another useful .
type of estimate is the confidence interval. Such an interval
estimate is illustrated in the following statement: We assert
with 95% confidence that the population proportion is between
0.04 and 0.06. A simple but adequate formula for a confidence
interval centered on the sample proportion is

1
Ptz [p(l-p)/n]2

p* =
where p* = the population proportion
p = the sample proportion
z = a function of the level of confidence
and is found in a table of the standard
normal distribution
n = the sample size

Inspection of the formula shows that the width of the con-
___fidence interval is inversely proportional to the square
root of the sample size, so that proportions derived from

small samples are not so precise as ones drawn from large
samples. Also, if non-respondents differ from respondents
with regard to the characteristic under consideration, the
formula will overstate precision because the formula is
based on an assumption of 100% response.

Suppose a confidence interval is required for a group contain-
ing 1900 sample members. If the sample contains 95 persons

with a specific characteristic, then the numbers that go into
the formula are p = 95/1900 = 0.05 and n = 1900. For a




95% confidence interval, z is about 2. Putting these num-
bers into the formula above we have

[

p* =p ¥ z[p(l - p)/n]

Je=

0.05 * 2[0.05(0.95)/1900]%
= 0.05 * 0.01

" Thus, a 95% confidence interval for p* is from 4.0% to 6.0%.
Although we cannot say that the population proportion is
exactly 5.0%, we can be confident that it is between 4.0%
and 6.0%. The 95% level of confidence means roughly that if
this procedure were followed a large number of times, the

population proportion would be within the calculated interval
about 95% of the time.

Small Cell Counts

If the number of responses in a cell of a salary table is small,
then the salary percentiles may not accurately estimate the
corresponding population percentiles. As a general rule, cells.
with fewer than 10 responses should not be used to estimate
salary ‘percentiles.

Percentiles

The formula used for calculating percentiles requires some
explanation. If the number of individuals in a cell is an

odd number, the middle one is the fiftieth percentile. But

if the number of individuals is an even number, a difficulty
arises because the formula employed does not allow for inter-
polation--the smaller of the two middle ones is taken as the
fiftieth percentile. Likewise if the tenth, twenty-fifth,
seventy-fifth, or ninetieth percentile falls between two sample
values, the smaller value is presented. On the other hand, if
the number of data points is so small that a percentile falls
outside the range of the sample values, then the nearest sample
value is presented. An extreme example of the shortcoming of
this method occurs when a cell contains three individuals. The
smallest of the three is listed as the tenth and the twenty-
fifth percentiles, the middle one as the fiftieth and seventy-
fifth, and the largest as the ninetieth. Of course, no one
should take seriously the percentiles of such a small cell. In
large cells, interpolation would make little difference.
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SALARIES OF CHEMISTS

By EMPLOYER AND EXPERIENCE - BACHELOR'S DEGREE

YEARS OF PROFESSIONAL EXPERIENCE
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SALARIES OF CHEMISTS

MASTER'S DEGREE

By WORK FUNCTION AND EXPERIENCE -

YEARS OF PROFESSIONAL EXPERIENCE
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Table-2.1.1

SALARIES OF CHEMISTS IN INDUSTRY

By DEGREE AND EXPERIENCE - MEN
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Table-2.1.2

SALARIES OF CHEMISTS IN INDUSTRY

WOMEN

By DEGREE AND EXPERIENCE

YEARS OF PROFESSIONAL . EXPERIENCE
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Table-2.2.1 -

SALARIES OF CHEMISTS IN INDUSTRY

BY WORK FUNCTION AND EXPERIENCE - BACHELOR'S DEGREE

YEARS OF PROFESSIONAL EXPERIENCE
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SALARIES OF CHEMISTS IN COLLEGE OR UNIVERSITY

By WORK FUNCTION AND EXPERIENCE - BACHELOR'S OR MASTER'S DEGREE
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SALARIES OF CHEMISTS IN COLLEGE OR UNVIERSITY
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SALARIES OF CHEMICAL ENGINEERS
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EMPLOYMENT STATUS OF RESPONDENTS
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Table-6.5.0

EMPLOYMENT STATUS OF RESPONDENTS

By PRESENT OR MOST RECENT EMPLOYER
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RESPONDENTS BY ACS LOCAL SECTION AND AGE
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HIGHEST DEGREE EARNED

RESPONDENTS BY ACS LOCAL SECTION AND HIGHEST DEGREE
ACS LOCAL SECTIUN IBACHELORS MASTERS DOCTORS
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POSTDOCTORAL RESPONDENTS BY YEARS SINCE PHD AND BY SEX
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POSTDOCTORAL RESPONDENTS BY AGE AND SEX
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POSTDOCTORAL RESPONDENTS BY MINORITY CLASSIFICATION
AND CITIZENSHIP

MINORITY CLASSIFICATION.
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SALARIES OF POSTDOCTORAL CHEMISTS

BY EMPLOYER
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American Chemical Society
1979 Comprehensive Salary and Employment Status Survey

Do Not Write In This Spa

A. Have you earned any of the following degrees:

Bachelors 'O Yes .20 No Year received 19 . ____ : A - -
Masters “‘OYes . *0ONo Year received 19 ___ ____ : o o
Doctorate 'O Yes *0 No Year received 19 ____ ____ - - -
7
B. Field of highest degree: : -
'0 Analytical chemistry D Agricultural/food chemistry .
2 Inorganic chemistry 80 Pharmaceutical/medicinal/clinical chemistry \ o
30 Organic chemistry °0 Chemical engineering B. "
0 Polymer/macromolecular chemistry °00 Chemistry, general
0 Physicthheoretical chemistry 'O Chemistry, other (specify)
0 Biochemistry 2] Non-chemical (specify)
C. Sex: . 'O Male %01 Female . C. v_
D. Age,asof March1,1979_ ' D.v_ _
E. State of residence T . E. “"_ __
F. Please indicate your ACS local section: : .
'O California - 5 North Jersey . °0] Southeastern Texas : F. "
20 Chicago . *(J Northeastern D Southern California . .
0 Delaware 0 Philadelphia "'(0 Washington
‘0 New York #0 Pittsburgh '?0J None of the above
G. Citizenship or visa status: 'O U.S. Citizen . G v
20 U.S. Permanent Resxdent Visa
0 Other Visa

H. Racial or ethnic group:
'O Black {not of Hispanic origin) . H. *_
2[] American Indian or Alaskan Native )
30 Asian or Pacific Islander (of Chinese, Japanese, Korean, Filipino, or subcontinental Indian origin)
0 Hispanic {of Mexican, Puerto Rican, Cuban, or Spanish origin)

*0 None_of the above

In questions I through M please check the one response that most aptly describes your status
as of March 1, 1979

I. Current Employment Status:

Employed full-time: Unemployed:
'O and not seeking employment “0  and seeking employment ' L2_
‘] and actively seeking other employment D not seeking employment
30 Postdoctoral or other fellowship Retired:
Employed part-time: "0 and seeking full-time employment
‘0  and seeking full-time employment “0 and seeking part-time employment
50 and not seeking full-time employment. D and not seeking employment
J. If you were unemployed on March 1, how long had you been unemployed? months J. B

K. Current, or most recent, full-time professional employer:

College or university: Private industry or business: .
‘0 Public university O Manufacturing K #_ _
20 Public four-year college "0 Non-manufacturing (e.g., mining, utilities. ’ )
30 Public two-year college : construction, consulting firm)
‘0  Private university 200 Hospital/independent laboratory
50  Private four-year college 1307 Other non-profit organization/research institution
°C)  Private two-year college 110 Self-employed
0 High school/other school 50 Other (specify)

80 Federal government
°0 State/local government

L. Category which most closely approxlmates your present, or most recent, principal work function:

Research and development: Teaching/teaching and research:
!0 Management/administration of R&D 30  Professor L
20 Basic research °0  Associate professor:
30 Applied research/development/desngn 0] Assistant professor
‘0 General management/administration "0 Instructor

(other than research/development) 200 Unranked

50 Marketing/sales/purchasing/technical 130] Writing/editing/abstracting/library services

services/economic evaluation ' ] Data processing
0 Production/quality control 150 Consulting

’0 Forensic analysis/other lab. analysis 10 Other (specify)




M. Specialty which is most closely related to your present, or most recent, principal employment:

'O Analytical chemistry "~ °0 Chemical engineering.

20 Inorganic chemistry 190 Chemistry, general

0 Organic chemistry 10 Environmental chemistry

‘0 Polymer/macromalecular chemistry 1200 Chemistry, other (specify)

0 Physical/theoretical chemistry O Nuclear/other energy

°0 Biochemistry 30 Non-chemical (specify)

’0 Agricultural/food chemistry O Journalism, information/library science
0 Pharmaceutical/medicinal/clinical chemistry O Computer science

N. Principal ANNUAL SALARY as of March 1, ‘1979 (Do not include payments-for second job.
overtime work, summer teaching. or other supplemental employment.)
per year

0. Total 1978 INCOME from all professional activities. (Include salary, bonuses,
royalties. honoraria, and payment for summer or part-time teaching,
consultation, and other professional activities.)

$

. Total 1978 SALARY:from principal employment. (Do not include bonuses
or payments for summer and overload teaching.)

. Amount of professional work experience:
Academic work experience years
Non-academic work experience i years

. Either at the time of hire -or later, have you ever signed a written
agreement requiring assignment of patents to any employer?
' Yes.
*C1 No.
‘Z Don’t know.

. What is the total number of patents that the U.S. Patent and Trademark Office
-has issued with you named as an inventor or co-inventor?

. Of these patents how many resulted from your work as an employee rather

than as an independent inventor?
If answer to Question T is NONE, stop here.

he remaining questions refer to the MOST RECENT U.S. PATENT covering an invention resulting from
our work as an EMPLOYEE (whether for your present employer or a previous one).

. Year this patent was issued: 19 ____ ____

. Check all of the following statements that correctly describe the current status of this patent:
'3 Patent has been assigned to employer.
'0 Patent is being used commercially.
' Patent has been licensed or sold.
'O Process or product development is in progress on the lnventlon covered by this patent
' Patent is not in use.
'O Patent has been released to me by employer.
' Current status unknown.

. What do you expect to be your total monetary return in the form of award(s) from your
employer — aside from your salary — on this patent? (Please check one statement.)
'0) Less than $5.
0 $5 to $1.000.
0 Over $1,000.
“03 Don’t know.

. Has this patent resulted in, or do you expect it to result in: (Check all items that apply)
'22 Recognition {public or private) from your employer.
'i3 Monetary award or bonus (or “‘points” leading to such an award).
'TJ Non-monetary commemorative medal or plaque.
' A change in job assignment or favorable consideration toward a promotion or a salary increase.
'3 None of above.

. Please indicate your opinion about the following statement:
On the whole my employer has been fair in recognizing my contribution to this patent.

(Please check one statement.)
'3 Agree strongly.

C Agree moderately.

‘0 Disagree moderately.

*0 Disagree strongly.

Please use the reverse side of this page for any comments or suggestions. k gy _ R R _ : ‘







RELATED ACS PUBLICATIONS
Professionals 4in Chemistry 197§

A comprehensive statistical report containing a wealth of
employment and educational data. Covers the profession--
characteristics, minorities, unemployment, professional
training, age; employment; salaries; education; supply

and demand. Of particular interest to industrial managers
and personnel specialists, academic administrators and
faculty members, career counselors, and young men and women
contemplating--or preparing for--a career in chemistry.

74 pages. (1979) $22.00

Professionals in Chemistny 1974-78

A complete set of Professionals in Chemistry includes five
issues:

Progessionals in Chemistry 1978 as described above.

Progessionals 4in Chemistry 1977 containing a special report
on salaries and job switching in the chemical industry.

Progfessionals in Chemistry 1976 containing a special detailed
report of employment in the chemical industry.

Progessionals in Chemistry 1975 containing a special report
on salaries of women chemists and chemists' salaries
compared with those of other professions.

Professionals in Chemistry 1974 containing a detailed study
of the growth of the profession.

(1979, 1978, 1977, 1976, 1975, 1974) $44.00/set

2

1978 Survey Repont of Starnting Salaries and Employment Status
of Chemistry and Chemical Engineering Graduates

Survey report covering salaries of new graduates in chem-
istry and chemical engineering; employment; plans for
further studies; field of further studies; numbers of job
offers. Starting salaries of chemists and of chemical
engineers by sex, employer, field of degree, and geographic:
region. Distribution of graduates by age, sex, ethnicity,
and citizenship.

47 pages (1978) $5.00
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