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Workers engaged in basic research, applied research, and experimental development (R&D) as a
primary work activity (RD1) is the new National Center for Science and Engineering Statistics (NCSES)
headline measure for R&D workers, which more closely aligns with international guidance than the
previous measure." This InfoBrief reports on various measures of workers engaged in R&D activity
(R&D workers) using data from the National Survey of College Graduates (NSCG), sponsored by NCSES
within the National Science Foundation. The data shown in this report reflect an ability to take a broad
approach in measuring workers engaged in R&D work activity. However, this broad approach diverges
from international guidance and is no longer the NCSES-recommended measurement for estimating
R&D workers from its demographic surveys.

NCSES has adopted and recommends using estimates for R&D workers that include employees who report performing
basic research, applied research, or experimental development as primary work activities.

This previous measure has been presented by NCSES in past publications and included workers who reported design as a
primary activity as well as employees whose secondary activities were in R&D or design. The exclusion of design as part
of the NCSES definition aligns it more closely with international guidance. The following analysis provides an overview of
the impact of changing the old measure to the new measure for R&D workers, resulting in a substantially lower estimate
of R&D workers than previously reported by the old definition.

Background and Definitions

The Organisation of Economic Co-operation and Development (OECD) Frascati Manual (Frascati) provides the
international guidance on which the new R&D worker measure presented in this report is based. Frascati defines R&D
personnel according to their R&D function, regardless of level of education, degree field, or occupation: (1) researchers
and their managers, (2) technicians, and (3) support staff such as clerical staff that provide direct services for R&D (OECD
2015). Frascati also defines R&D to include three types of research activities: basic research, applied research, and
experimental development.2 The NSCG is a biennial, cross-sectional survey that provides data on individuals with a
bachelor’s degree or higher level of education.® For respondents who are employed at the time of the survey, the NSCG
asks them to identify work activities on which they spend the most hours during a typical week.* Using the two definitions
from Frascati as guidance, individuals who select basic research, applied research, or development as their primary work
activities are referred to here as R&D workers.
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While the NSCG provides information on R&D activities of workers, it does not meet the standards needed to provide an
estimate of R&D personnel as defined by Frascati. In particular, Frascati recommends classifying R&D personnel by the
actual function (in terms of tasks) of the individuals contributing to the intramural R&D activities of the organization in
which they perform these tasks. The NSCG asks respondents to report if their primary work activity is basic research, for
example, rather than to describe what their function is in performing basic research. The result is that there is no one-to-
one crosswalk between R&D personnel functions and types of R&D activities. Further, the Frascati definition identifies R&D
personnel “regardless of level of education,” and the NSCG is a survey of college graduates only. While the new definition
is more closely aligned with international guidance, given these technical deviations from the Frascati definition, the new
estimate does not align completely with these standards. Therefore, this new NSCG estimate is referred to as R&D
workers rather than the Frascati term R&D personnel.

NSCG Estimates of R&D Workers

The NSCG offers the ability to take a broad approach to measuring R&D workers, and this was the approach used in
developing the measure for past NCSES publications, which included workers engaged in R&D or design as a primary or
secondary work activity (RDD2) (NSB 2019a). This approach produced the largest estimate among the R&D measures
listed in table 1 (RD1, RDD1, RD2, RDD2). While this may provide a comprehensive measure of all the workers possibly
engaged in R&D activity, it does not meet the Frascati criteria for R&D personnel. This measure diverges from the
international guidelines with its inclusion of the work activity “design of equipment and process, structures,

models” (design) as a component of R&D. While there are an estimated 0.1 million (DE1) to 2.5 million (DE2) workers
engaged in design activities, these activities are not necessarily a component of R&D based on the Frascati statistical
definition of R&D.

Table 1
Workers engaged in R&D or design and as a percentage of total employment, by alternative measures of R&D workers: 2015

(Number and percent)

R&D workers Weighted R&D workers R&D workers as a percentage of total

measure Description of R&D workers measure (number) employment (%)

RD1 R&D as primary work activity 3,219,000 7

RDD1 R&D or design as primary work activity 4,298,000 9

RD2 R&I_D as primary or secondary work 8,272,000 18
activity

RDD?2 R&D or d_eglgn as primary or secondary 10,275,000 22
work activity

DE1 Design as primary work activity 1,079,000 2

DE2 Deglgn as primary or secondary work 2,532,000 6
activity

Note(s):

Weighted U.S. employment of college-educated individuals for percentage calculations is 45,941,000.

Source(s):
National Center for Science and Engineering Statistics, National Survey of College Graduates (NSCG), 2015.

The NSCG asks respondents to indicate which work activity they spend the “second most hours” of their work week doing.
These are referred to as “secondary work activities.” In past publications, NCSES has also included those workers who
chose basic research, applied research, experimental development, or design as their secondary work activity. The two
measures that exclude design employment, RD1 and RD2, are in principle consistent with Frascati definitions of R&D
personnel and researchers. However, only RD1, which excludes secondary work activities, is consistent with available
statistics on researchers from U.S. R&D expenditures surveys, where R&D expenditures include labor cost. Excluding
design and focusing only on R&D work activities, the inclusion of workers who spend the second most hours of their week
on R&D more than doubles the resulting estimate (table 1). This is true regardless of sector of work (table 2). The
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inclusion of R&D as a secondary work activity led to estimates of R&D workers that ranged from 75% higher for the federal
government sector to 10 times higher for 2-year colleges and pre-college institutions than the measure of those for whom
R&D was a primary work activity only. The inclusion of design led to modest increases in the measure, regardless of
sector of work.

Table 2
Total employment and R&D workers among those with a bachelor's degree or higher, by broad sector: 2015

(Number and standard error)

Total employment RD1 RD2 RDD2
Weighted Standard Weighted Standard Weighted Standard Weighted Standard
Sector estimate error estimate error estimate error estimate error
All sectors 45941,000 288,500 3,219,000 92,000 8,272,000 155,500 10275000 167,500
4-year college or 2,776,000 57,000 595,000 25,000 1,052,000 37,000 1,115,000 39,000
UanerSIty
Zyear college and 6,825,000 32,500 103,000 19,000 1,146,000 67,000 1,237,000 69,000
precollege institutions
ﬁ]%ru‘?srt‘r’;” business or 23978000 242,000 1,592,000 64,000 3904000 116,000 5408000 123,500
Self-employed, not 3,381,000 104,000 249,000 35,000 645,000 56,500 758,000 58,500
incorporated
mEEZﬁgnbusmeSSO’ 4,256,000 102,500 268,000 24,000 563,000 35,000 669,000 37,500
Federal government 1,762,000 82,500 248,000 18,000 434,000 27,000 488,000 27,500
State and local 2,963,000 18,000 165,000 17,000 529,000 57,500 600,000 58,000
government
Note(s):

RD1 indicates that R&D is the individual's primary work activity. RD2 indicates that R&D is the individual's primary or secondary work activity. RDD2
indicates that R&D or design is the individual's primary or secondary work activity. The only statistically significant differences between RD2 and
RDD2 occur for the "all sectors" category and for-profit and nonprofit business sectors.

Source(s):
National Center for Science and Engineering Statistics, National Survey of College Graduates (NSCG), 2015.

New NCSES Headline Measure for R&D Workers

Workers engaged in basic research, applied research, and experimental development (R&D) as a primary work activity
(RD1) is the new NCSES headline measure for R&D workers. This measure excludes design, which aligns more closely
with international guidance; design as a work activity will continue to be separately available from the NSCG.5 The
measure also excludes data on R&D as a secondary work activity. However, like design, these data will also be available.
The inclusion of these two elements drives increases in the measure and diverges from international guidance on how to
measure R&D workers. NCSES will use R&D as a primary work activity (RD1) as the headline measure for R&D workers in
future publications.

Notes

1 This report is based on research from the NCSES Working Group on R&D Employment Measurement, which included
three of this publication’s coauthors: working group champion John Jankowski and members Amy Burke, Daniel Foley,
and Francisco Moris. Other members of the working group were Wang-Ying Chang and Katherine Hale (retired November
2018).
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2 Basic research is experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying
foundations of phenomena and observable facts, without any particular application or use in view. Applied research is
original investigation undertaken to acquire new knowledge; it is, however, directed primarily toward a specific practical
aim or objective. Experimental development is systematic work, drawing on knowledge gained from research and practical
experience and producing additional knowledge, which is directed to producing new products or processes or to
improving existing products or processes (OECD 2015, chapter 2, paragraph 2.9).

3 For more information about the NSCG, see https://www.nsf.gov/statistics/srvygrads/.

4 See items A24 and A25 in the 2015 NSCG survey form. For NSCG survey forms, see https://www.nsf.gov/statistics/
srvygrads/#gs.

5 Statistics on design employment may be useful to track innovation-related activities beyond R&D (Galindo-Rueda and
Millot 2015) as well as related topics such as the skilled technical workforce (NSB 2019b).
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