SUPPLEMENTAL INFORMATION
	Table A1 Number of STEM graduates, Bachelor’s degree graduates, and proportion of STEM graduates, 2001-2024 

	Year
	# of STEM Graduates
	# of Bachelor's Degree Graduates
	% of STEM Graduates

	2001
	224,712
	1,334,098
	16.8%

	2002
	232,229
	1,391,846
	16.7%

	2003
	245,199
	1,450,761
	16.9%

	2004
	250,593
	1,512,311
	16.6%

	2005
	252,631
	1,557,584
	16.2%

	2006
	253,954
	1,605,334
	15.8%

	2007
	256,037
	1,647,882
	15.5%

	2008
	258,646
	1,685,300
	15.3%

	2009
	264,356
	1,731,911
	15.3%

	2010
	278,789
	1,789,333
	15.6%

	2011
	295,958
	1,863,594
	15.9%

	2012
	318,154
	1,946,105
	16.3%

	2013
	338,133
	1,995,547
	16.9%

	2014
	358,020
	2,026,745
	17.7%

	2015
	376,699
	2,054,878
	18.3%

	2016
	397,669
	2,085,203
	19.1%

	2017
	420,796
	2,123,652
	19.8%

	2018
	441,387
	2,158,584
	20.4%

	2019
	460,117
	2,188,847
	21.0%

	2020
	479,776
	2,221,564
	21.6%

	2021
	490,579
	2,255,479
	21.8%

	2022
	488,483
	2,205,513
	22.1%

	2023
	486,490
	2,150,990
	22.6%

	2024
	486,935
	2,139,592
	22.8%


Source: Integrated Postsecondary Education Data System (IPEDS), Authors’ tabulations



	Table A2 Number and share of all Bachelor’s degree graduates by major, 2001-2024

	Year
	Agriculture/Natural Resources
	Biology and Biomedical Sciences
	Physical Sciences
	

Engineering
	

Computer Science
	
Mathematics and Statistics

	2001
	24,227
	1.8%
	63,875
	4.8%
	19,206
	1.4%
	59,919
	4.5%
	44,479
	3.3%
	13,006
	1.0%

	2002
	24,328
	1.7%
	63,790
	4.6%
	19,203
	1.4%
	61,464
	4.4%
	49,607
	3.6%
	13,837
	1.0%

	2003
	24,194
	1.7%
	63,178
	4.4%
	19,186
	1.3%
	64,657
	4.5%
	59,878
	4.1%
	14,106
	1.0%

	2004
	23,725
	1.6%
	64,388
	4.3%
	19,432
	1.3%
	65,957
	4.4%
	61,892
	4.1%
	15,199
	1.0%

	2005
	24,037
	1.5%
	67,771
	4.4%
	20,409
	1.3%
	67,323
	4.3%
	56,805
	3.6%
	16,286
	1.0%

	2006
	23,968
	1.5%
	72,541
	4.5%
	21,719
	1.4%
	69,381
	4.3%
	49,494
	3.1%
	16,851
	1.0%

	2007
	24,154
	1.5%
	78,634
	4.8%
	22,488
	1.4%
	69,557
	4.2%
	44,062
	2.7%
	17,142
	1.0%

	2008
	25,065
	1.5%
	81,278
	4.8%
	23,311
	1.4%
	71,255
	4.2%
	40,428
	2.4%
	17,309
	1.0%

	2009
	26,050
	1.5%
	84,269
	4.9%
	24,014
	1.4%
	72,166
	4.2%
	40,105
	2.3%
	17,752
	1.0%

	2010
	27,620
	1.5%
	90,380
	5.1%
	24,886
	1.4%
	75,806
	4.2%
	41,635
	2.3%
	18,462
	1.0%

	2011
	30,021
	1.6%
	94,311
	5.1%
	26,302
	1.4%
	79,559
	4.3%
	45,641
	2.4%
	20,124
	1.1%

	2012
	32,536
	1.7%
	100,506
	5.2%
	28,221
	1.5%
	84,498
	4.3%
	50,251
	2.6%
	22,142
	1.1%

	2013
	35,309
	1.8%
	105,118
	5.3%
	29,602
	1.5%
	89,523
	4.5%
	54,454
	2.7%
	24,127
	1.2%

	2014
	36,851
	1.8%
	109,906
	5.4%
	31,035
	1.5%
	95,927
	4.7%
	59,513
	2.9%
	24,788
	1.2%

	2015
	38,091
	1.9%
	115,457
	5.6%
	31,785
	1.5%
	101,742
	5.0%
	63,707
	3.1%
	25,917
	1.3%

	2016
	38,857
	1.9%
	119,236
	5.7%
	32,212
	1.5%
	110,941
	5.3%
	69,366
	3.3%
	27,057
	1.3%

	2017
	39,585
	1.9%
	122,564
	5.8%
	33,079
	1.6%
	119,766
	5.6%
	77,264
	3.6%
	28,538
	1.3%

	2018
	41,317
	1.9%
	124,603
	5.8%
	33,260
	1.5%
	125,991
	5.8%
	86,108
	4.0%
	30,108
	1.4%

	2019
	42,604
	1.9%
	127,364
	5.8%
	32,701
	1.5%
	130,781
	6.0%
	95,306
	4.4%
	31,361
	1.4%

	2020
	44,357
	2.0%
	133,186
	6.0%
	32,574
	1.5%
	132,608
	6.0%
	104,579
	4.7%
	32,472
	1.5%

	2021
	44,683
	2.0%
	138,218
	6.1%
	31,043
	1.4%
	130,948
	5.8%
	113,203
	5.0%
	32,484
	1.4%

	2022
	43,697
	2.0%
	138,354
	6.3%
	30,135
	1.4%
	127,849
	5.8%
	116,835
	5.3%
	31,613
	1.4%

	2023
	44,226
	2.1%
	136,859
	6.4%
	28,747
	1.3%
	123,915
	5.8%
	122,457
	5.7%
	30,286
	1.4%

	2024
	44,461
	2.1%
	134,928
	6.3%
	27,353
	1.3%
	121,025
	5.7%
	131,114
	6.1%
	28,054
	1.3%


Source: Integrated Postsecondary Education Data System (IPEDS), Authors’ tabulations 



Appendix A: Analysis of “Undeclared” and “STEM-Intending”  
As noted, a large in-flow of late STEM declarants (i.e., those declaring a STEM major after freshman year) comes from those initially identified as “undeclared” (28.5% of all freshman starting at four-year colleges are undeclared). Unfortunately, the survey does not differentiate between those who are truly undecided and those who are in colleges where they cannot declare a major as freshman and were “STEM-intending” but did not identify themselves as a STEM major on the survey. To the extent that some of the undeclared “in-flow” were essentially STEM majors, this analysis will overstate in-flow and understate out-flow. We conducted several analyses to assess how the flow estimates would vary depending on how the undeclared population was parsed to account for potential undercounting of initial STEM majors.
Analyzing the undeclared population to assess the robustness of our findings was done in several steps.
The first step was to estimate the number of STEM majors in the undeclared pool of freshmen. We examined the BPS respondents to identify those in colleges in which it could reasonably be inferred that students were not permitted to formally declare majors as freshmen. This approach allowed us to allocate a portion of the undeclared who could potentially have been STEM majors, but responded that they were undeclared because they were unable to formally declare a major. The second step was to develop an estimate of undeclared based on the findings of another survey, the long-running “American Freshman” survey conducted by the Cooperative Institutional Research Program (CIRP) at UCLA.
Using these two estimates, we calculated a range of the number of freshman STEM majors and thus of the impact on net increase of the STEM graduating cohort size (i.e., of reallocating a share of “undeclared” to the STEM freshmen pool). Based on these adjusted freshman STEM major estimates (of increasing the number of freshman STEM majors and decreasing the size of “undeclared”), the net change in size of the freshman to graduating STEM cohort ranged from -0.3 percent net decrease to a 8.1percent net increase (i.e., a variance of less than 9 percentage points). The overall change in cohort size is the net change of two flows: out-flows –those who start in STEM and leave—and in-flows—of those who do not start in STEM but enter after freshman year. Using the adjustments to the “undeclared,” we then calculated the range of in-flows of late declarants, which ranged from 72,000 to 85,000 students who were not STEM majors in their freshman year but graduated as STEM majors, and adjusted the “loss rates” or out-flows of STEM freshmen who graduated with a non-STEM major ranging from 67,000 to 73,000.
The analysis proceeded as follows:
1. We define Net Flow Rate as the net changes in size of the STEM cohort between freshman year and graduation (of those graduating within 6 years). This is calculated as:

2. To estimate the adjusted in-flow, accounting for undeclared who might have been intending STEM majors, we first decomposed the “undeclared” into those who were truly undeclared/undecided and those who would have declared if they could have. Of this latter group (“intenders” classified as undeclared in the BPS) we determined the percentage who would have declared STEM and allocate those to the initial, freshman STEM population. 
We conducted a threshold analysis to calculate the Net STEM flow rate under various estimates about the composition of the “undeclared.” The logic was to adjust the size of STEM Freshman population so that:

In which  is the total starting in STEM,  is the total with a declared STEM major in their first year, and is the total number of “undeclared” who would have declared a STEM major if they could have declared a major (i.e., in a college that did not allow freshmen to declare a major so they were undeclared but intending to be a STEM major).
The share of “undeclared” who would have been STEM declarants was calculated by decomposing the “undeclared” freshman cohort as follows:

The freshman pool of undeclared in the BPS [] is composed of those who were truly undeclared [] and those who were in a college where they could not declare a major but would have if they could, that is, they were “undeclared but intending” []. 
To calculate the estimate of STEM intending among the undeclared [], we identified students in colleges in which all students surveyed were undeclared and colleges in which 75% or more of all the surveyed students were undeclared (. (The restricted BPS dataset includes an institutional identifier for each student.) The 75% boundary was chosen as an upper bound (i.e., yielding the largest number of “undeclared” who would have declared a major but were in a college in which they could not declare a major as freshman) on the premise that even in colleges in which majors could not be formally declared in freshman year, some students would nevertheless answer the survey based on their intended major (the BPS question asked about declared majors but cognitive testing was not done on this question and, based on our assessment, some students would answer based on their intended major).
, and alternatively

Colleges in which all surveyed students were undeclared accounted for 10.6% of the undeclared population; colleges in which 75% or more of students were undeclared accounted for 23% of the undeclared (calculated as the weighted number of undeclared students in colleges where 75% or more of respondents were undeclared as a percentage of the total number of students who were undeclared). We then calculated the share of these students who were “undeclared” and those who would have declared. To do this we removed students in the undeclared colleges (at the 100% and 75% levels) from the sample and recalculated the percentage of “undeclared,” which was 24.4% [] (removing all students only at 100% undeclared colleges) to 21.8% [ (removing all students at the 75%+ undeclared colleges) of the freshman (as compared to 28.5% undeclared in the total population). 
The undeclared population  was then apportioned into truly undeclared  and those with an intended major . The share who were STEM intending of the undeclared pool [] was estimated using the percentage of STEM declarants among the declared students in the colleges not identified as “undeclared” at the 100% [] and 75% [] levels 19.1%, and 19.6% at the sample of colleges excluding colleges where 100% were undeclared and where 75%+ were undeclared, respectively.
This decomposition resulted in these estimates:
= 23.1%, the observed proportion of the total BPS weighted sample of graduates who are undeclared, as the weighted average of those at schools where less than 75 percent of students are undeclared ( = 21.8%) and those at schools where 100% of the students are undeclared ( = 24.3%).
= 28.5-23.1=5.4%, the share of the BPS weighted sample of graduates that are intending any major; this equals an 18.9% reduction of the BPS undeclared pool [5.4/28.5=18.9%]
= 28.1%, the weighted average of  (19.1%) and  (19.6%)
= *= 5.4% * 19.35%=1.04%
This gives us an estimate to adjust the freshman STEM population:
= 902,236 (BPS sample of graduates)
=  *  (number of STEM-intending students in the “undeclared” population)
The adjusted freshman STEM population now is 229,177 (vs. unadjusted STEM population of 219,750, or an increase of 4 percent)
=219,750 + 9,427=229,177
Thus our adjusted net flow of STEM majors, from freshman year [F(s)] to graduation [G(s)] can be estimated as:
=
This is compared to the observed flow, , without accounting for undeclared students intending on STEM majors:
=
Thus, adjusting the STEM freshman population to include an estimate of those classified “undeclared” who could be “STEM-intending”, the net change in the size of the STEM freshman cohort to graduating STEM cohort is reduced from a 8.1% increase to a 3.6% increase, or a graduating STEM cohort that is between 8,391 and 17,818 students more than the size of the freshman STEM cohort.

The second approach was to develop estimates based on the long-running “American Freshman” survey conducted by CIRP-UCLA, using their 2003 survey (the same year as the BPS freshman cohort). This survey did not ask about declared majors but, instead, about the student’s “probable major,” and then, for those who indicated a major, they asked whether the chances are “very good” that he/she will change major field. We used these two questions to develop another estimate of the share of students who were “undeclared”; the American Freshman survey found 8% of respondents were “undecided” about a “probable major,” and of those who indicated a major, 14.4% said the chances were very good they would change their major. Although not comparable to the BPS survey about a declared major, we use this as the high estimate of declared majors (i.e., the questions are likely to overestimate the number of students with a declared major choice).[footnoteRef:1] [1:  The sensitivity of responses to wording of survey questions and, thus, the variation in any survey point estimate is underscored in this study’s methodology notes: “The wording of some questions in the survey instrument, the text and number of response options, and their order of presentation have changed over the years. We have found that even small changes can produce large order and context effects” (p.163).] 

Thus, we estimate that the CIRP undeclared proportion,  8% + (92%*14.4%) = 21.2%
We use this proportion of undeclared students to re-estimate the proportion of the undeclared intending to major in STEM,
 =(28.5%-21.2%)*28.1%=7.3%*28.1%=2.1%
 *  = 902,236*2.1%=18,508
The CIRP figures allows us to calculate an alternative estimate for the STEM freshman population: .

Using the CIRP survey to calculate the upper boundary of the adjusted STEM population and the BPS-adjusted as the lower adjusted boundary, the adjusted freshman STEM population now ranges from 223,687 to 238,258. 
Using the CIRP-adjusted figure, we calculate an alternative estimate for the net change in size of STEM major population, from freshman year to graduation:
=, or a net decrease of 690 students.

Using several different methods we thus develop an estimate of “net flow” from freshman to graduation of the STEM cohort that ranges from -0.3% to 8.1%, for a net gain of 72,217 to 85,062 students in the graduating STEM cohort (i.e., the STEM persistence rate is 69.4% of freshman STEM majors, of freshman who declare a STEM major and graduate in any STEM major, with 30.6% graduating with a non-STEM major). Of that 72,217 to 85,062 in-flow of late STEM declarants, 31,643 are students who declared a non-STEM major in their freshman year. That represents 37% to 44% of the total in-flow, of late declarants, of those who did not start as a freshman STEM major but graduated as a STEM major.
This estimate is based on the range of STEM freshmen who leave and the number of non-STEM freshmen who graduate as STEM majors. The observed persistence rate of STEM Freshman is 69.4%. That is, of the 219,750 freshman who declare a STEM major, 152,507, or 69.4%, graduate with any STEM major (i.e., the STEM persistence rate includes those who switch majors but switch to another STEM major). Of all STEM graduates, 37%, or 31,643 students who graduate in a STEM major had a declared non-STEM major as freshmen (this is based on the BPS survey where there was a declared major in freshman year so it is an underestimate of the STEM graduate in-flow who were non-STEM majors; we did not do an adjustment of allocating undeclared who were intending non-STEM and would have changed into a STEM major; doing so would increase the non-STEM freshmen who become STEM graduates by about 3 percent). Our adjustments to the undeclared freshman pool (i.e., allocating a share of undeclared to the STEM intending population) provide estimates of the undeclared in-flow ranging from 53,418 students (using the observed BPS undeclared major population) to 40,574 (using the CIRP undeclared adjustment).
To compare the estimates of freshman major composition of graduating majors (i.e., the starting major of STEM graduates), the figure below is our estimate in the paper and an adjusted estimate of the in-flow, from freshman major to graduating major using the upper boundary of the CIRP-adjusted number of freshman STEM majors. This is an approximation, using the overall adjustments applied to each major. With the adjustments, non-STEM in-flows represent approximately 20 percent (in engineering) to 36 percent (in computer science) of graduates in specific STEM majors, compared to the unadjusted range of 24.6 percent (in engineering) to 40.1 percent (in computer science). That is, in the unadjusted analysis, we find the graduating STEM cohort is composed of 53,418 students who were not STEM majors in their freshman year and in the adjusted estimates, using the upper boundary estimate, the graduating STEM cohort is composed of 40,574 students who were not STEM majors in their freshman year; of that in-flow, 31,643 to 32,592 had a declared non-STEM major as freshman.
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