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1 KEICZBIT 28EZETOREH O & JaidE

1.1 2R ToREELBROMR & RmL

1.1 BEECBTLIFRT Yy

JEAE @R R (BLS) 23R Lo, RAGTEEEFIA (Job Openings and Labor Turnover
Survey : JOLTS!) 2k % &, KEORIEFEANT T 2R ANEME CRAZICKT T 28 OEIE) |
2010 4EIT 141.2% T > 72D _ﬁb\mwfﬁ_iWJ%ifﬁkao%L%T®*ALﬁ¢ﬂ
100% % Flal @M%, 2EEICEBNT 2012 FFICthE > TRV, UBE—B L CHBHOER X v v
THELTHND? (MFE 1-1~1-3 ZH),

F 1-1 RS L EERR (BERS) ORANERR L REROHERE (2010-2020)
160.0% 12.0%

0,
140.0% L0.0%
120.0%
0,
100.0% 8.0%
80.0% 6.0%
0,
60.0% Lon
40.0%
0,
20.0% 20%
0.0% 0.0%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
(%)
m— 11505 3215 23R A HER S (2 )
m— 5 2ok N HERR S (RS, )
—— TR ()

1) 2020 4513 1 A5 11 A ETOPE T, 11 AIZHOWTIEE EE (2021/2/8 A7)
HIFT) BLS, “Job Openings and Labor Turnover Survey*% &2 /E%

1 https://www.bls.gov/jlt/home.htm

2 bR EESEES R T L (North American Industry Classification System)(Z &2 EE 23, SLEZ D HEI1—KR (X NAICS
31 /i 33,

https://www.bls.gov/opub/hom/soii/concepts.htm#north-american-industry-classification-system-naics
SREFLOMBEFRBIEEERLMATE 0.90 THADITHL T, BEZEIF 0.83 L%>TVD, WIFNLRUVERBLHELEE
ABNHHY, BUEEN OB CDENMERAAHLND,

4 https://www.bls.gov/jlt/home.htm



https://www.bls.gov/jlt/home.htm
https://www.bls.gov/jlt/home.htm

X 1-2 ¥ (BER) ITBIT AR AERE (2010-2020 £, H 1)

A% (TN KA (FN) (b) - (a) RN ERER
4 (a) (b) (%)
2010 4,138 2,970 A1, 169 139. 3%
2011 4, 305 3,431 A\874 125. 5%
2012 4, 447 3,839 608 115. 8%
2013 4,573 4, 069 A504 112. 4%
2014 4,912 4,771 A142 103. 0%
2015 5,218 5, 564 346 93. 8%
2016 5,318 5, 858 539 90. 8%
2017 5, 467 6,116 649 89. 4%
2018 5,711 7,107 1, 397 80. 4%
2019 5, 832 7, 150 1,318 81. 6%
2020 7¥) 5, 886 6, 282 396 93. 7%
K7 1-3 BEZEICH T 2R AERSE (2010-2020 45, H )
BRE% (FA) | KA (FA) (b) - (a) PPN e RS
s (a) (b) (%)
2010 263 186 NTT 141. 2%
2011 258 226 A33 114. 5%
2012 253 267 14 94. 9%
2013 247 264 17 93. 7%
2014 262 297 36 88. 1%
2015 269 317 48 84. 9%
2016 280 341 61 82. 0%
2017 333 395 62 84. 4%
2018 366 465 100 78. 6%
2019 341 442 101 77. 1%
2020 7E) 372 412 39 90. 5%

1£)2020 #1321 An5 11 A £To A FEHME T, 11 AIZOWTHHE EfE (2021/2/8 BiAE)

HiFT) BLS, “Job Openings and Labor Turnover Survey®”

1.1.2 EHAEL

(1) RS TITE B D

BLS 7% 2020 £ 9 AIZREF LA FH (BLS Employment Projections ) (24 A &, 2009 405 2019 4
D 10 FETOEREXORERBIT 1. 3%, L&D 0.8% M L7z, —J77T 2019 5 2029 4
DHBLEALD E, RFEEORBEMAIL0. 4% L EEMNT 25— T, REEEIT 0. 4% &I T 5 2

5 https://www.bls.gov/jlt/home.htm

6 https://www.bls.gov/emp/tables.htm
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ERTHIEN TS (KR 1-4 Z8)

X 1-4 FESEREMHER

M (T N) ZA(TFN) SRR (%)
PE 3] 2029 2009 - 2019 - | 2009 - | 2019 -
2009 2019 (RasL) 2019 2029 2019 2029
EFEELH ) 143,036 | 162,796 | 168,835 19,759 6,039 1.3 0.4
S S PE 3 (3RS 18,508 21,016 20,965 2,509 A 51 1.3 0.0
S 643 685 778 41 93 0.6 1.3
R 6,017 7,492 7,792 1,476 300 2.2 0.4
Ry 11,848 12,840 12,395 992 A 445 08| A 0.4
H—b R ¥ 113,522 | 130,693 | 137,151 17,172 6,457 1.4 0.5
22— ()T 560 549 507 A 11 A42| AN02| AO08
N5 5,521 5,903 5,801 383 A 102 0.7 A0.2
IINGE 14,528 15,644 15,276 1,117 A 368 0.7 A0.2
A 4,225 5,618 5,944 1,393 326 2.9 0.6
T 2,804 2,859 2,853 56 A 6 0.2 0.0
£ 7,838 8,746 8,800 908 54 1.1 0.1
WA=WESINE by I 3 i 78
P2 16,634 21,313 22,831 4,679 1,518 2.5 0.7
A —EX 3,091 3,765 4,230 674 466 2.0 1.2
VAT fEE Rt 16,540 20,413 23,492 3,873 3,079 2.1 1.4
LY — AT AT 4 13,078 16,576 17,692 3,498 1,116 2.4 0.7
fl oD —b 2 6,150 6,714 6,995 564 281 0.9 0.4
SR EO 2,832 2,834 2,650 2 A 184 00| AO0.7
JNBCRF - Mo 7 111K 19,723 19,759 20,080 37 321 0.0 0.2
FENCE N E N 2,012 2,304 2,265 292 A 39 1.4 A0.2
LSO A E 8,995 8,782 8,454 A 213 A328| A02| A04

) B I8 e 59784 o 5 —#1% BLS ™[ Current Employment Statistics |, F & 3 & 3 R e FPo T
—& %I Current Population Survey (household survey) ] 12 :-5<
HiFT) BLS Employment Projections, EP Data Tables, Industries “Table 2.1 Employment by Major Industry Sector”

(2) A RIEEE CIEsm

KIEIFBHNF CTIEEFERE O~ BLS BNFrE 95 IJEMER ¥ 5 (Standard Occupational
Classification : SOC") | & RIZNHMESEHABHMHL TWW5D, SOC Tix., [HEFHOE
(Military Specific Occupations) | ZFR< &MkEL . 22 FEIC T 2 HTOE=— N (KfA T
X T (Ko | &95) &, SnliENERENELE 4 HioME=—F ( THE Oy
¥) 1) THELTWS BIX, Bk (Roa—R: 1) ) o6, ~—F 717 - k5
v XYy — (M= — R 20200 OFEE=T— RiX 11-2020 TH D) .

OGS T BT ARE (KO ©H 5. 2029 FEORDEI K HZ VDI, BAKOKEH% Eb 5
[AEPE THRERE (RO =— R :51) | T 2019 4EE 6. 0% 8. RT3 - &HIR— ik (43)

7 https:/lwww.bls.gov/soc/2018/major_groups.htm




T 10. 8% & e o7 (KR 1-5 M) . —H T, TERE - /5T - EREBENR (49) | 2% 6. 2%,
[323f - = o=7 U U Z7BhERE (17) | 2% 4.2%H#8.  [TZAGFY. Wiy, o Re e
(19) | 284.1%, Tz va—& - FEBRak (15) ) 23 2. 9% & 72> Tk 0, HiiRikE%s

HULMZ, JEREDEINT 2 Z EnRIAEN TV D,

i c, ZHOBMEZ G, MEE NN RIAZN S TRCORMEIL, 2EETHLEMNN T /Hlé
NTWD, BT 2029 FICBIT D REETO [ar B a—2 « BFREER O AT 12. 1%

5o 5% 1T (BE/ DA H—3y N Ry 77 —4% Al (NLHHEE) . vRy I\kb\of:b\zb
D DMK PEENIERT 2 HC, BEEITH -2 S TE D AMOEED =0, thopEEL
BRENENOND Z EIZRD EPREEIND,

5% 1-5 BUiE3E (NAICS: 31-33) (21T 2HRENIE A% (2019 =5, 2029 THl)

2019 4F | 2029 4 (FA8) 2019-2029 4F
EEONGE)) i e BFEE
e WE¥E | WiE¥ | BAK | B | AR
ek Wt TR e | TR i | omte | oz | oxf
. U R DAL Z\WIE) N LHEE N LHEE (F =5 =3
(%) (%) A) (%) (%)
49 BRI - PRST - (EHE R E 655. 9 5.1 696. 8 5.6 40.9 6.2 2.8
17 At e == ) 7 R 844. 8 6.6 879.9 7.1 35.1 4.2 2.7
15 OV — 4 - SR 314. 4 2.4 323.5 2.6 9.0 2.9 12.1
EmElT, WY, thaREEE
19 ek 149. 1 1.2 155. 2 1.3 6.1 4.1 4.7
35 REYFIEE - K1 B 80. 4 0.6 83. 4 0.7 3.1 3.8 7.3
11 (EgElE 728.5 5.7 731.6 5.9 3.1 0.4 4.7
23 LA 7.6 0.1 8.6 0.1 1.1 14.1 5.1
29 ERIEFE - ER 11 0.1 11.9 0.1 0.8 7.5 9.1
39 IR=IF AT - P —E 2k 1.4 0.0 1.4 0.0 0.1 4.8 7.7
31 Y R — Mk 1.1 0.0 1.1 0.0 0.0 3.8 22.6
aIa=7 1, fhatE b — e R B
21 Tk 0.4 0.0 0.4 0.0 0.0 1.8 12.5
37 Tt - IR R OA T T A 66.3 0.5 66.3 0.5 0.0 0.0 4.9
25 BE RS LA ORE 0.6 0.0 0.6 0.0 0.0 A 0.1 4.5
45 JEEE L PRERA I 35.9 0.3 35.4 0.3 A 0.6 A 1.6 A 0.1
33 Pritet—E 2% 13.3 0.1 12.6 0.1 A 0.7 A 5.3 2.6
A, THA A AR AT
27 + 7 BE N 92 0.7 88.2 0.7 A 38 A 4.1 2.5
47 R | B B 205.6 1.6 200.9 1.6 A48 A 2.3 4.0
13 EURA, SR E 535 4.2 529.4 4.3 A 5.6 A 1.0 5.3
41 R 5 B L 430.8 3.4 424.5 3.4 A 6.4 A 15 A 2.0
53 T30 - e BRI Rk 1,105.3 8.6 | 1,088.8 88| A 165 A 15 3.4
43 A B R — Nk 1,041.1 8.1 929.1 75| A112.0 | A 108 A 47
51 A PE T A% 6,519.1 50.8 | 6,125.2 49.4 | A 393.9 A 6.0 A 4.5

) illiiKFz% Yy A7 2 (North American Industry Classification System : NAICS) =— RN CHIER (31-
33) ICHESNAEENRTS, BESEIT BLS e+ 25 MMEYERZE /¥ (Standard Occupational
Classiflcatlon : SOC) | 1TH—S<,




HiPT) BLS Employment Projections, National Employment Matrix, “31-330 Manufacturing®’,
BLS Employment Projections, Employment by major occupational group “Table 1.1 Employment by major

occupational group, 2019 and projected 2029°°

Iz I=A
-7

1.1.3 8EEDOERY v v 7

(1) éﬁz%%i
RPFEFIT

educational requ1rement) | ¥ —FR

WZEES X Bk

BN B WS T DAL EA:

il

BB b — LT O A
T4 [—mickoonsdy M — L ~ULTOFENMNMEME (Typical entry-level
CEELEODHE, KFE1-6DEY EiroT,

M 1-6 RPFEXICBIT DT Y — LV TRO LI DFAAE (2019 4F)
W o KD HNDFALEE VNPEOREER)
N * % v e | e e jt
2k . /ﬁ\A Bl |2 |0 | £ | % |me
e ZANONGE ) SN S - il Bl R 1 o Lo b
—~ oy | T% stk bt [T 5 | B | B |FX
K "HO|LE | 7 JVAYES
11 A PR 34 0 0 7 0 1 24 2 0
13 VR B 29 1 1 2 0 0 25 0 0
15 A a—F - HOF B 17 0 0 1 2l 11 3 0
17 i e = V=T Y v 7 B 35 0 0 1 0 12 22 ¥ 0 0
19 | ARl B, SRR 45 0 o | 1 o | 7 2] 0] s
21 A 2T, fhBELEY— e R B 17 0 0 2 0 0 9 6 0
23 e ey 8 0 0 1 0 2 1 0 4
25 B & XA DI 63 0 1 1 1 1 19 6 34
op | EME THA LB ARy AT 4T
ALk 39 6 3 7 1 1 21 0 0
29 ERROESE - EHRHI 56 0 7 3 0 10 7 9 20
31 [P AR — Mk 17 0 6 9 0 2 0 0 0
33 PRiteth— B Ak 22 2 3 16 0 0 1 0 0
35 REFHER - Al BB 17 14 1 2 0 0 0 0 0
37 Tl - BEIE R A T T A 10 5 0 5 0 0 0 0 0
39 PR=YFNT - — B AT 30 4 5 19 0 2 0 0 0
41 W 5e BRI 22 9 0 10 0 0 3 0 0
43 TEs - Y R — Mk 54 0 0 48 2 2 2 0 0
45 == SNIR/E NS 3 CPuitlsd 14 6 0 7 0 0 1 0 0
47 ARk, BRI RN 58 27 0 | .8t 0 0 0 0 0
49 X « PRST + (EHE R L 51 0 11 36 k1 3 0 0 0
51 | EEETRRRK 105 14 3 i 88 || o 0 0 0 0
53 ik - SR B 47 15 4 [-.206.-] o 1 1 0 0
Ak 790 103 45 322 6 46 169 36 63
HiFT) BLS Occupational Employment Statistics “Typical entry-level educational requirements assigned to each

occupation in the May 2019 OES estimates*®”|Z 33X /ERk

8 https://data.bls.gov/projections/nationalMatrix?queryParams=31-330&i0Type=i

9 https://www.bls.gov/emp/tables/emp-by-major-occupational-group.htm

10 https://www.bls.gov/oes/additional.htm
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Z0o5H, ME¥TEAEN S [AETER (KoFH=— K 51) | KOV Tk - iR
(63) | &, BREMNEZ L 220 2029 FOHMFER @ [FRE - = v=7 VU U 7BE (17) J B
iUr XIE - RS - ERERERR (49) ) 1T oTHD &, TAEETRE KO T - iR
Wkl . TERE - (RS - (EREBSENR) oW TiE, TEEFR (BEMEEHY) | 28 L 3 D%
UNHE) OB TR 70.6%, 83.8%, 55.3%& K% 5o, Fk%(%&&b)l%h%%&
R L OMEER N VI n—FT, TG - I//ﬁ7J/7%LMJ %45 lbkxzx b
U — LR DB &3 D IEEDEN 97. 1% & iiff%ok(ﬂ%kﬁ%%)o

M 1-7T EPEEICBITHHE RO Oxr b U —L~ULTRD b5 EALEFOPNR

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

17

1.0 (7L,

49 3.0

51

W= —F (R9H)

) 77 7HNOBFIIRE (o) O
HiFT) BLS Occupational Employment Statistics “Typical entry-level educational requirements assigned to each
occupation in the May 2019 OES estimates'”(Z -3 & {ERk

(2)  ABPERITHD 25 WLl BN BT & $K
EHCHRE (KB B, BUSFEALZ & D 25 L EomsEHE b L, MFK 1-8 D@y Ligo
7=

11 https://www.bls.gov/oes/additional.htm
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M 1-8 LFERICBIT DI (Koy¥E) B 25 sl bk omt 958 OB AL B AL
(2019 4=, BALZ @ FA)

BG4
% w | Km | o m| % 5 5 g | %Y
g Bl Er | R E ] g |y
H ¥ W = 2 5 e
7 & 34 L Ee2 Liva 3
W) ©
11| EE 10,697 342 1,669 1,985 920 3,716 1,725 341
13 | ERAL SR 9,016 87 750 1,257 677 4,214 1,767 263
15 | avta—&- BBk 4,845 35 269 691 449 2,196 1,062 143
17 | @i o=7 U0 7 B 2,729 37 214 332 309 1,205 518 114
ERGEE RN /2 e o ey Lo
19 | B 1,461 15 95 117 72 510 360 291
Az =T o R — AR
21 | R 2,798 51 210 336 198 858 1,031 113
23 | A 1,336 7 62 112 85 210 66 794
25 | HERGLFEOME 9,745 115 691 928 568 3,140 3,186 1,119
T, T A P AR A
27 | T4 T BERK 2,924 57 297 469 246 1,348 427 82
29 | EIFRIEEE - BN 9,134 66 570 1,235 1,814 2,675 1,135 1,640
31 | BRI —ME 7,013 755 2,258 2,076 960 759 142 62
33 | R —E A 3,616 111 893 1,112 491 796 184 29
35 | BREWIHEL - KA1 R 13,761 2,399 5,135 3,358 1,091 1,536 191 50
37 | - R DA T T AR 5,664 1,593 2,356 966 327 346 59 16
39 | R=YF LT - —E AR 4,724 385 1,434 1,229 506 931 200 38
41 | WRoe B 15,525 1,083 4,354 3,919 1,377 3,883 784 120
43 | FH-E BRI 20,633 715 5,624 6,456 2,707 4,171 825 143
45 | R RCE MRCERTEITE 1,116 524 325 132 47 74 10 3
47 | R DM B 7,349 1,740 3,131 1,490 478 423 70 16
49 | RiE-PRST - (ERERT 6,128 692 2,505 1,619 796 437 70 12
51 | ApE TRER 9,447 1,633 4,094 2,129 767 672 122 28
53 | Bk - SEHE R 13,135 2,028 5,799 3,032 941 1,110 180 48
Gkl 162,797 | 14471 | 42,734 | 34,979 | 15,826 | 35211 | 14,115 | 5,467

HiFT) BSL, Employment Projections, EP Data Tables Occupations “Table 5.3 Educational attainment for workers 25
years and older by detailed occupation, 20192 F-D X VERK

Zo9b, 113 (1) EFERIC, E&EH- = v=7 U 7B (17) | . [RERE - R -
ErEREERL (49) | . TAEETLRER (61) ) KO Tk - EREER (53) | (28> THUGAALO
WiRx A5 L XFK 1-9 DY L7 o7z,

12 https://www.bls.gov/empl/tables.htm
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&£ 1-9 REEICBITOHE (RoE) B 25 %l Lo 77 #H OB FALHINR (2019 4F)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

17

3T TN 5 TR AL, 114

g 1,619 T A

HiFT) BSL, Employment Projections, EP Data Tables Occupations “Table 5.3 Educational attainment
For workers 25 years and older by detailed occupation, 20192 J:->&EKk

(et - = o=7 U U ZBERBE A7) ) 2L Ty P U =L~V TORNEM T 5 L, =
YR — LT, ANV SND 35 ORRED Y B, BT 93. 1% H =D 34 ORgEE
DL S L) A gL LIl b bd, Al DB 272 L7z 256 kUL LRk #4003 78. 6%12
ELEFESTNDEZENDY, [FEOT Y MY —L-ULOR BN LY EL o - REE L&D,
BECERS Yy v 7N AE T TOD Z N5,

Fio, [RRE - ST - ERERER (49) | . TAEETRREE (51) ) KOv Mgk - RS ER: (53) )
B LTI, TES%R (FEETEEDHV) | B2ENTh 4 B EEZ L 0EEE Dz, K%
IZIIAZFE L7200, 2RSS T2 RS (kL) | BEnEh 2 HLl ks S0
CELWHLME R, KETOKRED Ry 770 MOTEEREHEAHEPIRESEELTVWD
ZEDD, MBI E TR, RO KB REICE Y 2AX VT v 7R XET D LT 5 E AT
bhTunsg,

(3)  ZAALEA: & AR

13 https://www.bls.gov/emp/tables.htm

14 https://data.bls.gov/projections/nationalMatrix?queryParams=17-3031&io0Type=0

15 BSL, Employment Projections, EP Data Tables Occupations “Table 1.10 Occupational separations and openings,
projected 2019-29” https://www.bls.gov/emp/tables.htm
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T, 29 L=y MU — bV O B 2 FAR BRI 72 T AM I, KEOHE#EZELE T, £
DREREBREINTWD D0, KEZMER (US Census Bureau) IZLK 28K 2=7 ¢ F#l#&

(American Community Survey'®) @ 2019 4EF —H|ZHEOx, KEOREEICBITS 25 % EAD
DFALAFRIL E . =2 b U — LUV AL BRI E RIS W T BT 5 LM 1-10 0@ v &g

ST,

X 1-10 25 L E A0 OSAEARIRIL & = b U — L~V BRI e F 5 o il
(2019 A, HAL - T A)

(:f:}\) TN —1L L
62,411 DAL T 25mEA LD
70,000 ¥, 36,864 FALHUSEL, 45,730
60,482
60,000
50,000 44,914
38,695
40,000
000 10,093 28,771
19,382
20,000 i>§75 14,744
7,04
10,000 I 4,08 3,60
O = B [
Ex7e R R K et g Lk

BHEEKRL  (BREREERL) (BFEEEDY)  (FERL)

HiFT) BLS Employment Projections, EP Data Tables “Occupations'””}2 Y US Census Bureau American
Community Survey " 2019: ACS 1-Year Estimates Subject Tables Educational Attainment in the United
States™®"(Z &5 & 1ERk

WFROEMICEHLTH, = MU —L~UL TR L SN AL, FNEHOHEEREN S 45
WCEEH S TR, i TRE (/L) | DLEICE LT, WbV EETHE S SRS
AU ED AMREH SN TND Z LN nn5D, RIFFZ, BIHO@EY . KFPICAZ LN, %

16

https://data.census.gov/cedsci/table?g=Educational%20Attainment%20in%20the%20United%20States%20by%20sta
te&q=0400000US06,17,21,26,39,47,48&y=2019&tid=ACSST1Y2019.S1501&hidePreview=true

17 https://www.bls.gov/emp/tables.htm

18
https://data.census.gov/cedsci/table?q=Educational%20Attainment%20in%20the%20United%20States%20by%20sta
te&q=0400000US06,17,21,26,39,47,48&y=2019&tid=ACSST1Y2019.S1501&hidePreview=true
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https://data.census.gov/cedsci/table?q=Educational%20Attainment%20in%20the%20United%20States%20by%20state&g=0400000US06,17,21,26,39,47,48&y=2019&tid=ACSST1Y2019.S1501&hidePreview=true
https://www.bls.gov/emp/tables.htm
https://data.census.gov/cedsci/table?q=Educational%20Attainment%20in%20the%20United%20States%20by%20state&g=0400000US06,17,21,26,39,47,48&y=2019&tid=ACSST1Y2019.S1501&hidePreview=true
https://data.census.gov/cedsci/table?q=Educational%20Attainment%20in%20the%20United%20States%20by%20state&g=0400000US06,17,21,26,39,47,48&y=2019&tid=ACSST1Y2019.S1501&hidePreview=true

FEEUEOFEMEH/GLN T EWAARZWVRBER SND, 10 XWESZRDT 2 Ffilh L
v R A EHIKRFPICANFTT D000, @R FEICL DSR2 R — IREOAHR EN D,
HHRE 85 2B r—A 8%\, 29 L2 &b, SMEFR L TIET TICRIEETEH AN
DA E~OBVFAIIMA, I 2a=T 4 ~ DLy IRT I =H) - Wby VHE~DOEFZi@
CTC, RE¥ETHEL INDHEMEORWEINEGEZ T T 50 D, MYMEALEIT>TND, #F
AR 2.2 MBUFIC L D20 A 2R ENT-0,

11,4 BUESICEIT 2 EH O RiA i DI

BLSIZXL B &, WE (M3 o5, BEHEIZIT 2029 4F12 2019 4L TRMAZDMEMT 2 &
FOAEN DR, T3 T (B3 = — R 49-9041) | . [TT¥ET V=7 (17-2112) ] .
(Bt 1. (51-4041) | . Y7 bo=T7BIRE (15-1256) | , (A h=hrxzrv=7 (17-
2141) | 7pE b ot (MR 1-11BHW) o, ROBEE LTI TLEHNTND THAFET
Rk (RopfE=—R:51) ) (1.1.2 (2) Z8) CBLTH, L (51-4041) | X NE#EL
(51-4121) | . Ty a—&2¥EREY —L 7 a7 J<— (51-9162) | o8, < OFE (U
SEE) THIINT A Z &R oTn, ERHMNAAENDMED 10 LN, 20 Ba—F - ¥
PRI ERSFE=a— R 15) ICHBEINHIMEN 3 DB ENTE Y, 1T B# AM OFTFEH N
KMENTWD Z ERHEl S D, F7-, #MECix HFEHHEMZE (15-2041, 30.8%#) | < =
UV o —ZEAERIEYY — T e 7T < — (5179162, 22.0%38) | R ERBESL o TELS B EALR
T3,

B 1-11 8E3E  2019~2029 281 2 TR« AL 20 47

2019 4F 2029 4 ER%oD R =YY= BE I
T34, T Tk JE % 24k (2019- | 1L (2019- LUL D BT 5
== ¥ (FAN) T 2029, 2029, %) LB FRERAE AL
(FA) TA)
Industrial machinery mechanics | 49-9041 216.3 253.6 37.3 17.3 | @& % | 72 L
EirEH Y
Industrial engineers 17-2112 210. 1 232.4 22.3 10.6 | Z2+5= L
Machinists 51-4041 318.1 332.5 14.5 4.6 | BESR 22| 2L
EEEHY
Software developers and | 15-1256 157.8 171. 4 13.6 8.6 | L& L
software quality assurance
analysts and testers
Mechanical engineers 17-2141 151. 4 159.1 7.7 5.1 | %t% L
Welders, cutters, solderers, 51-4121 276. 8 283.1 6.3 2.3 | BESER % | 2L
and brazers EEDHY
Computer numerically controlled | 51-9162 22.4 27.3 4.9 22 | MESER | 2L
tool programmers HEAEER L
Market research analysts and | 13-1161 48.7 53.5 4.8 10 | H+5 L
marketing specialists
Financial managers 11-3031 43 47.3 4.3 10 | Hts 54ELL
Chemists 19-2031 36.1 39.9 3.8 10.4 | 2+5 L
Multiple machine tool setters, 51-4081 125.1 128.5 3.3 2.7 | @& 22 | L
operators, and tenders, metal HEAEHD
and plastic
Dental laboratory technicians 51-9081 29 32.2 3.3 113 | @& 2 | 72 L
EEEDHY

10



Maintenance workers, machinery 49-9043 44.5 47.5 3 6.8 | MmES 2= | 2L
EEEDHY

Packaging and filling machine | 51-9111 292. 3 295. 2 2.9 1| @& &= | 7pL

operators and tenders EEEDH

Electrical, electronic, and | 51-2028 254. 3 256. 8 2.5 1| B 22 | 2L

electromechanical assemblers, HAFEHD

except coil winders, tapers,

and finishers

Meat, poultry, and fish cutters | 51-3022 126.3 128.7 2.4 L9 | EXZ#HEF | 2L

and trimmers BRI L

Slaughterers and meat packers 51-3023 68.6 71.1 2.4 3.5 | EXAQ#HEF | 2L
i

Chemical engineers 17-2041 16.9 18.7 1.8 10.4 | 45 L

Electronics engineers, except | 17-2072 45. 4 47.3 1.8 4.1 | 5 L

computer

Millwrights 49-9044 16.2 17.8 1.6 9.6 | MET | 2L
HREEH Y

i BT ) BLS Employment Projections: EMP EMP Program Links ‘“National Employment Matrix: 31-330
Manufacturing: Employment by industry, occupation, and percent distribution, 2019 and projected 2029'%” )2 T* BLS
Employment Projections, EP Data Tables Occupations “Table 5.4 Education and training assignments by detailed
occupation, 201922 &3 & 1Bk

—F . BREBOREDRRIAENTOLIE N IX, TN T (FEE=— R 0 51-2090) | . (&
HE - ABRE - BFEL (51-9061) | . [fEEEME (43-5071) | . THIREEA L —%— (51-
5112) | . [ RAZ~— $—E RHYHE (43-4051) | 2L, 2009 H 18 DREEITEFEEU T %2
LB LT ARETH - (ME 1-12 B3H)

X 1-12 fEZE : 2019~2029 FFI2B0F S TR Q8 # EAT 20 A7)

2019 4 2029 ¢ BER%D R DL T Ky — SpEN e
T4 LIES JE ¥ JE ¥ 2{k (2019- | {k= (2019- LALD BB
== ¥ (FN) T 2029, 2029, %) N B FRERT AL
(FAN) TA)
Miscellaneous assemblers and 51-2090 1,014. 60 857. 4 A157.2 A15.5 B 2R L
fabricators krEHY
Inspectors, testers, sorters, 51-9061 369. 4 300. 6 /\68. 8 A18.6 EEERE 2R 2L
samplers, and weighers HEAEEHD
Shipping, receiving, and 43-5071 213.3 190 AN23.3 A10.9 B AR L
inventory clerks EEDHY
Printing press operators 51-5112 131. 4 112. 3 A19.1 AN14.5 B 2R L
EEEDHY
Customer service 43-4051 148. 4 129. 4 A19 A12.8 R 2R L
representatives EEDHY
Office clerks, general 43-9061 155. 1 138. 4 A16.7 A10.8 B 2R 2L
EEEDHY
Sewing machine operators 51-6031 105. 1 88.5 A16.6 A15.8 EXAHE L
BRI L
Molding, coremaking, and 51-4072 157.5 142. 1 A15.4 A9. 8 AR PR L
casting machine setters, HEAEHD
operators, and tenders, metal
and plastic

19 https://data.bls.gov/projections/nationalMatrix?queryParams=31-330&ioType=i
20 hitps://www.bls.gov/emp/tables.htm
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Cutting, punching, and press 51-4031 172.4 157.9 A14.5 A\8. 4 BESR R L
machine setters, operators, EEEDHY

and tenders, metal and plastic

Secretaries and administrative 43-6014 89.6 75.9 A13.8 A15.3 AR A L
assistants, except legal, ¥irEDHY

medical, and executive

Structural metal fabricators 51-2041 62.9 51.7 A11.2 A17.8 e gy L
and fitters ¥ErEDHY
Bookkeeping, accounting, and 43-3031 100. 3 89.3 AllL 1 A1l R¥ AL L
auditing clerks 7oL

Computer numerically 51-9161 144.7 134.5 A10.2 AT EAEER AR L
controlled tool operators EEEDH

Buyers and purchasing agents 13-1020 102. 1 92. 4 N9. 7 AN9.5 “t 5 L
Heavy and tractor—trailer 53-3032 137. 4 128 A9. 4 A\6. 8 EAER AR L
truck drivers ESI 24
Extruding and drawing machine 51-4021 73.4 65.5 AT. 8 A10.7 R 2R L
setters, operators, and ¥irEDHY

tenders, metal and plastic

First-line supervisors of 43-1011 66. 4 59. 1 AT 4 All. 1 BRI R | B AR
office and administrative ¥EEEDH

support workers

Aircraft structure, surfaces, 51-2011 39.2 32 AT. 1 A18.2 BT AR 2L
rigging, and systems EEEDHY
assemblers

Print binding and finishing 51-5113 37.6 31.3 6.3 A16.7 B R L
workers EEEDHD

Engine and other machine 51-2031 41.8 35.6 6. 2 A14.8 EEER AR 2L
assemblers ¥IEEDH Y

Hi BT ) BLS Employment Projections: EMP EMP Program Links ‘“National Employment Matrix: 31-330
Manufacturing: Employment by industry, occupation, and percent distribution, 2019 and projected 20292%” }2 T* BLS

Employment Projections, EP Data Tables Occupations “Table 5.4 Education and training assignments by detailed
occupation, 2019222 &5 & 1Bk

1.2 Ao s L

1.2.1 RPEEIBITAMNINFERS Y 7

BLS 2335 L7z SR A @ &7 (Job Openings and Labor Turnover Survey : JOLTS®) | 2k
D&, BREERPCENPERT OMO I B, Hill T o A7 EEROBEREZIME L, A4,
HAVIAL TR T EyFx— THRHBAL AV THA=T MO TINITE LT, 2
¥ REZROICBIT D RANERR L L. (MR 1-133H) .

kDR NERRIT, 2010 FELLEEAERIZ . 2015 LB IE 100% % FEl>TWnWb, ZOH T,
?xv—\#y&y%~&@?#%meow1@\m®4ww%&\::%ﬁ@ﬁ&@ﬁﬁ%@

21 hitps://data.bls.gov/projections/nationalMatrix?queryParams=31-330&i0Type=i

22 hitps://www.bls.gov/emp/tables.htm
23

https://www.bls.gov/jlt/jlt statedata.htm#:.~:text=The%20Job%200penings%20and%20Labor,openings%2C%20hires
%2C%20and%20separations.

#1221 HRELEOERE. EROBRKIZESE,

12
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MTHDHEEBIT, FHIT R — T3 ZMIE 2015 FELLE ke L TRk DKEEE FRE->THY .
FEEGHITAG X v v TN D7RURBEZHERF L CWD Z L3 D,

B 1-13 2PEE (FEH#ER<S) OMBIRAZERROHER (2010-2020)

200.0%
180.0% e EoP/S —— T AF
.0% \ FoNAF —- —— V) )
160.0%6 N\, —t— T R B
Tx YA —— T =T
140.0%
5:#‘&7\ R P
120.0% Y/ T b oy

100.0%
80.0% HVT x V=T
60.0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 7E)
(4F)
s yk BT
F FonA A IvHY AV A TR — = TR YA =7 ETS
2010 152. 5% 184. 2% 143. 4% 165. 1% 137. 9% 164. 9% 112. 1% 139. 3%
2011 129. 2% 146. 9% 127. 5% 141. 1% 123. 7% 136. 2% 106. 7% 125. 5%
2012 108. 0% 114. 0% 111. 7% 123. 6% 119. 7% 113. 8% 117. 1% 115. 8%
2013 107. 4% 105. 3% 116. 9% 135. 7% 129. 4% 114. 2% 109. 3% 112. 4%
2014 102. 2% 103. 4% 109. 9% 112. 0% 108. 7% 106. 9% 100. 1% 103. 0%
2015 99. 1% 91. 5% 91. 2% 101. 3% 93. 8% 98. 9% 92. 7% 93. 8%
2016 93. 9% 93. 1% 93. 6% 105. 1% 88. 0% 93. 0% 87. 3% 90. 8%
2017 80. 4% 76. 2% 94. 5% 95. 1% 100. 3% 107. 8% 84. 3% 89. 4%
2018 76. 3% 74. 5% 84. 7% 101. 7% 93. 9% 107. 8% 76. 3% 80. 4%
2019 75. 2% 76. 9% 76. 3% 96. 0% 90. 0% 97. 9% 76. 2% 81. 6%
2020 ¥E) 97. 7% 98. 1% 99. 0% 101. 3% 92. 5% 110. 7% 98. 4% 93. 7%

1) 2020 1% 1~9 A £ TOFEIHME, 2KIZB L TIE 2020 /1% 1~11 H £ TOFH T, 11 Ao TiE
PEE (2021/2/8 HIAE)
HFT) BLS, “JOLTS Experimental State Estimates®®” December 18, 2020

25

https://www.bls.gov/jit/jit statedata.htm#:~:text=The%20Job%200penings%20and%20Labor,openings%2C%20hires
%2C%20and%20separations.
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Bl o w 70 A NV AEIEDOKEIC L | BHRENRKRE LT 2020 FFEFRE, 2010 4F D
2019 FETO, BKRORANEMRBIZHT D, G 7T INOTEBERSZ 5 & T3 —MITEY
14.2%., 7% 2 11.3%, 7> v F =T 5.8% &, 2KITHEWKHETHERE LT\ D
(M 1-14 BRR)

—J5. PO A NA AT 1 3%, R v INIE 1.4%., A4V 2 AT 1. 7%~ 7=, T
HANA AW, I INE 2017 FLUBE 10% L, EFEI > TWDELH Y | AKITH_TFE R v > 7
DREVHBNCH D Z N Dotz 7B, AU 74 0=7IME 2010 2% 19. 6%, 2011 40
15. 0% & 2K a2 RE S FEID, FHTE 1% E Ro7,

XF 1-14 2pEE (EERRL) 1T AR ANEMREOXS 7 M & 2Kk TR (2010-2020)

40.0% :
——t 1 —-—
1A —— 7 —
2008 == B yR— FEY 2
et 1) 7 )L =)
20.0% “
Al
10.0%
0.0%
2010 2011 @27
~10.0%
-20.0%
-30.0%

1E) 2020 1 1~9 A £ TOWME, 42K 1 2020 i 1~11 A £ TOFHT, 11 AIZHOWTIEEM
(2021/2/8 HIAE)
HiFF) BLS, “JOLTS Experimental State Estimates?”” December 18, 2020 |Z -5 X {ER,

26 (MBIDKRANZERE-ERDRNERE) /EXKORNERE X 100 TEHLTLS,

27

https://www.bls.gov/jit/jit statedata.htm#:~:text=The%20Job%200penings%20and%20Labor,openings%2C%?20hires
%2C%20and%20separations.
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1.2.2 MBIFTERX Yy v T ~DREEE DR

2010~2020 21T 5, FINANTOEPEE (BEEZFRL

15 D@y &poiz,

K 1-15 LpE¥ (BEUSN) 1[0 hD 2 REEEREOES (2010~2020 4F)

TIVT %
FA |\ IV | AVIA | TR | T Ey | TRY | =T
& M M N —M F—)I ZM M 2K

2010 12.3% 12.1% 10.0% 11.4% 11.9% 7.9% 8.7% 8.8%
2011 12.5% 12.7% 10.1% 11.4% 11.9% 7.9% 8.7% 8.9%
2012 12.6% 13.2% 10.1% 11.5% 12.3% 8.0% 8.5% 8.9%
2013 12.6% 13.4% 10.0% 11.5% 12.5% 7.8% 8.3% 8.8%
2014 12.6% 13.7% 9.9% 11.4% 12.7% 7.7% 8.2% 8.8%
2015 12.7% 13.9% 9.8% 11.4% 12.8% 7.4% 8.1% 8.7%
2016 12.5% 14.0% 9.6% 11.5% 13.0% 7.1% 7.9% 8.6%
2017 12.4% 14.1% 9.5% 11.5% 13.0% 7.0% 7.8% 8.5%
2018 12.6% 14.2% 9.6% 11.4% 13.0% 7.0% 7.7% 8.5%
2019 12.6% 14.2% 9.6% 11.4% 13.0% 7.1% 7.6% 8.5%
2020% 12.8% 14.0% 9.7% 10.9% 13.0% 7.1% 7.6% 8.6%
2010-2019 V- 12.5% 13.5% 9.8% 11.4% 12.6% 7.5% 8.2% 8.7%

*2020 4 12 A 1L EEE (2021/2/17 BIAE)

) (S D RGERDE A OB GIEXE 1-

HiFT) BLS, “State and Area Employment, Hours, and Earnings” } UV Employment, Hours, and Earnings from

the Current Employment Statistics survey (National)” % £:/Z/EK

1. 2.1 [ABRIZ, 2010 =05 2019 AEBDHA 2 A 5 &, BLEEDOEHEOEI SN R T 10% L FOA

U AM, T2, B Y 75 0=TMTliL, 2010 FLARERD I DI H 0 |

R 2 A A AN

SUBUMN, Xy —MNTIXEINT AEAECH - 72 (XFE 1-16 ) |

282020 E£(% 12 AR HH#ET—42THDI=8. ZZTIE 2019 ET—4%FHAL TS,
22020 FE (% 12 ARHHHT —2TH S8, ZITIX 2019 EF—42ZFHAL TS,

—F T 10%%#
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K 1-16 NN TORPESE (BHEDIL) 125D 5 MEEREHBOHS
(2010 =% 100 &9 %)

120
115
110
105
100
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2010 2011

YA
95.0

A AW

101.7

\

TV 7 A0 =T M

86.9

2012 2013 2014 2015 2016 2017 2018 2019

(4F)

SNl

117.3

T By F—Ii

109.3

TR —M
100.1
TN
89.9

HiFT) BLS, “State and Area Employment, Hours, and Earnings” } UV’ Employment, Hours, and Earnings from the

Current Employment Statistics survey (National)”% J&(Z/ERK

1.2.3 JHASEERS T AEAOEY RaE L
fLEEICBIT S, NI EDREMHEOHBEC, BEZEON

R RBTICHILY, AT —ZREERISL

TWRWZ Enn . AFETIE 2019 FO2KXOREEREAEICEO 2 EINOEIGE, 1.1.2 XFE 1-5
31-33) 21T DHEFERIEMEL (2019 5E4E. 2029 TH)) *°) THZTFTRUEIZY T
T TEEEEETET 5,

MdyE¥E (NAICS:

AR DOREFERE NN 5D 25N OFIE OHERBIZXE 1-17 DY Lig o7z,

M 1-17 2XOREFREREIC 5D 55 MOEE (2010-2019 £F)

FA T AV A | 7xv— | roby | 7%92 | U THL | ZOMD
s M ST AN M M 2 — i M =7 M M
2010 5.39% 4.04% 4.87% 2.58% 1.81% 7.09% 10.82% 63.40%
2011 5.46% 4.28% 4.90% 2.58% 1.81% 7.18% 10.69% 63.10%
2012 5.51% 4.45% 4.89% 2.61% 1.87% 7.30% 10.56% 62.81%
2013 5.52% 4.57% 4.82% 2.63% 1.91% 7.29% 10.50% 62.77%
2014 5.55% 4.72% 4.76% 2.65% 1.93% 7.29% 10.50% 62.61%
2015 5.58% 4.80% 4.72% 2.68% 1.96% 7.13% 10.56% 62.58%
2016 5.56% 4.90% 4.66% 2.77% 2.01% 6.86% 10.60% 62.65%
2017 5.52% 4.95% 4.63% 2.78% 2.01% 6.86% 10.55% 62.69%
2018 5.51% 4.95% 4.63% 2.76% 1.98% 6.95% 10.43% 62.78%
2019 5.47% 4.90% 4.57% 2.77% 1.97% 7.07% 10.32% 62.93%

30 hitps://data.bls.gov/projections/nationalMatrix?queryParams=31-330&i0Type=i
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HiFT) BLS, “State and Area Employment, Hours, and Earnings” % U Employment, Hours, and Earnings
from the Current Employment Statistics survey (National)”% & (Z/ERK,

(%) WE 1-18 £KOBGEREMNIIT O 5N OEIE (2019 4)

FAAAM,
5.47%

VAN, 4.90%

.

LY AN, 4.5T%.
Fx—N,
2.77%
b sy%e—y,
1.97%

TP,
7.07%

VT 4V =T M,
10.32%

HiFT) BLS, “State and Area Employment, Hours, and Earnings” } UV Employment, Hours, and Earnings
from the Current Employment Statistics survey (National)”% (2 {ERK,

2010 4735 2019 4R CA U 2 A M, T B AN, BV 7 V=T INTEHIMERICSH 5 —T7, FA
AW, ITH N, THR—M, U Xy F—INIEEIMERICH DO, Wb 1 oS—k2 b
RA VP UAEDHRIEIA SN2 2 LD, 2029 FEOFRIEAZFEHTHICHIZ>Th, 2KD
BLEETE AU H D 2B M OFNIEG D 2019 FLEOZEIIREN TH D, LWV IFEDE & T, 2019
EOFG ZFIH LT 2029 O Tl 2 &7 MG ¥R HBRAZ RN T2 LXK 1-19 D@V Lol
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X 1-19 MNPIRLEEE R B OHER (2010-2019 4, AL - TA)

(TN) ! 1,280 1323
1.400 =2010 =2014 w2019 =2029 (F]) 1,260
1,247
1,200
888
1,000
800 622 476 (676
575 /570 580 566
600
297
400 323 330
235 240

“" [

0

FAF A A/ A TR TUEyF— TRV AR WYTA=T

()

HiFT) BLS, “State and Area Employment, Hours, and Earnings” &% UV’ Employment, Hours, and Earnings from
the Current Employment Statistics survey (National)”, Employment Projections, EP Data Tables, Industries,
“Table 2.1 Employment by Major Industry Sector”% 2 (2 {ER,

1.3 F&®

13,1 B 2 RER M OFTHRT v v 7

BLS @ JOLTS #ahic L B &, KETIIRFEREAL TR L LT2015 40 b A TR A EMFRIT 100%
%Tlﬁlof%f:bi‘ BLEFEIZZN LD 130K 2012 0 BR ANZERCRIT 100% % T 8] BRI 235 T
B 10 AR < BHEM TR v v IRV TV 5,

KERRKORYEEZERFKRTH 2 2K 0EEET S (National Association of Manufacturers : NAM)
AT ORLEEMZEFT (The Manufacturing Institute : the Institute) &7 m 7 x> v g —
EAKRFTEA ME 2018 4F, BUEEDOAF AL X v v ST HHEE 12018 Deloitte and The
Manufacturing Institute skills gap and future of work study] ZFE L7, RWEZRIIEHRF
¥y T OBERIZONWT, NE—7 —~— RO RKBBRIKIZI 2, FHMKEEEAS (Fourth
Industrial Revolution) Z & L THIEETRDOOLND AF /L&y hOIHNSIE X T H—F T,
FHELEOBMRDPIIEE TEH < LW ) Z EIZHEM R BTN, OB RBELIEZ b Ty
RN EDREELTWD LT LTS3,

31 https://www.themanufacturinginstitute.org/wp-content/uploads/2020/03/MI-Deloitte-skills-gap-Future-of-Workforce-
study-2018.pdf
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1.3.2 FEEX v v T ROEEME

ZHLEFRX Y v I %L I BIIERT HHREERH D, TuA b3 361 AOfEEL L=
—T 4 VT A EEOEEDL v T EHGIAT o R OREXITB N T, HENGORIED LN, =
Ry by BNy b (cobot) | HMEE . ATHEE Al) ZREDT 7/ nY—%23TIHRMHALT
WhHERRTEY, TAMEHEMOTFT — bR EHR, £ DA% —Fv b (Internet of
Things : ToT) ZJr LT, (F—F#oWEZ@ U CTHLNIR-72) ARICT 78 ATH L9127k D
G, HEEBIZROD LN AXF VOFEANEICEL L TR Y | /EBRH -2 AF M EROAN—
AT ENETETHEIC /- TND) LML TWD, flxiE, #iEECREMAERZ O
WETHD, TEETLRERE CTIERT - 58I - L% - BEEEO WD 5 STEM BhE DAL TLEE e
WEEZLNTET, LOLARSLEETITa Vo — 2 5EfIE (ONC) Kz 7rn 75 30 7%,
A a— I EHEN (CAD) | m B a— & ZHERE (CA) RZzoftion =717 - f{iE
V7 by =27 OFEROIEH, STEM PO ar Ba—FBEEAX LEZRODLLIICR->TET
W5 ELTWD,

NAM/ T & A b OFEZEN T LI mI1E, Afel. 1 TRV, BLSICE DA THIT —2 0561
@9 Z ENTE D, RFHT—ZIZLE, 2019 FE15 2029 (2 mi), fEELKRE L COREMIT
W20, TORTH TRE - R - ERERENE) < G- = v=7V 7k . =
VB;%&-ﬁ%%@%J@kfiﬁmﬂ%ﬁéﬂfwé el e =7 U o R
2o Ea—% - HPEEk) 1% TPths) © THERLE) 208 E T 0¥ (M) 2% 8 H
ThV., Z 95 LEBEOHMIZ X D%%%m%f*@%hé%%%%%&éﬂé%&#%béT%
WRH D, £z, BEETHEMA PRI OMEL. MoEETHLHEIMERICSH S7-0, BEET
A% DPESE & AMEFIZB W THES 2 LT RiTF e sy, Lo, NI/ T aA kO
RIS Tns ko %L¥@%¥LﬁTé%$%ﬁﬁﬁ@ﬁﬁi SEMTHD, TIoL
tﬁﬁ%: FZ DB E LT, BLEEC DEEX Y v I NI BITIERT HAREME D & 5,

1.3.3 MZ LB HHEA

— 5T, BEREDTBITAF v v 7L TANTOMNTRSFE LRI &V D DI Tk, 4EoO
AT, BREEEREOERBMD OB INAAM, AV AN, ST N TR—IN,
oA yF—M, TRFRIN, DY T HA=T MO THITK T, ZOENZHERL T o7,

TP, TR Y v TOBIREYRE T D72, BLS ASRRBRMICAR LTV 2 NBI D JOLTS #at 2 H L
Too BUE, BEEMDOT —ZNEENTNRNWD, BEETOREIZR DD, T3 — M, 7o
v =T P AN, RAGEMEROWD DS ELEIFEC T, K OR ANZERMED 100% K
Lol 2016 LIRS 2D 3L, 90% % FRID Z L ideinoTz,

32 hitps://www2.deloitte.com/us/en/insights/focus/industry-4-0/challenges-on-path-to-digital-
transformation/summary.html
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WIZ, BEXEORERICH L TREENEDDHIEEZ /L &, KERRIZAY 2 AN, TF 32,
Y 7 N=TWZBNT, ZOEEREIMEMEZRT ., A AW, ST, gy
F—INTIE, FITHEIMZE T TB Y, MRFICEIT AREEOHEEN I HIZKRELLRoTNDH I &
R L TWD,

PUERT&7L )7, BEEEZRY AR BIEBIOEROE LT v v A< @B
INBUFIZT Lo T 4 ALy TREZII T ET OO MAEZITHH LTS, FRITINBIFOERY
A TIE, BEHETOEESLCEHEFROFZAEND, BEEEOTBHE LT, WAVEENGE LT
Wb, Fo. KETIEREEZFRLEAONRIEFICEZ N LR EEEE 2. RFPEICEITIAFE LR
OB 7B 70 ECARELZMIE LT AT 2RV HANHSL > TETWDH, AR TiE, #
FBOFR LT MNOEY FAAIZ OV TE ED TN,

2 R, MBIFZIRT 2 EED T2 O EL Y #2 &R 5451

2.1 EIEBURIC X DY FHA
2.1.1 AN, NI TEHMEF TORY HA

2.1 1.1 KEEHEAF

KEREABFIX, A S~BE, b7 v TEMEAE UK ERGE S O E Bl A B AGREICH T, R
RIS 240 5 B AMOBRICOWNWT S, 7L T 4 ATy 7L Wnbild BEWEIE 72 & o &
ZIXILDE LTkka A = T F 7 2D TE T,

BARMIZIE, B4 S~ BUETIL, 57 B A2 EABORO—2IZ41F, 2013 4F 2 AT iRV
PERSRR & 3RV KIE FEEI M 72 K iERHE (President’ s Plan for a Strong Middle Class & A
Strong America) | OHT, FieliDRERINNT T8EA ) ~— 3 VAFJEAT (Manufacturing
Innovation Institute) | REBEFHEEDOT- OO I2XE S /) RXR—v g « Xy NU—7
(National Network for Manufacturing Innovation) | DFriXaEtiEl. ERAEZIRE LR - B
i« T5 « %% (Science, Technology, Engineering and Math : STEM) Z3EFDOHBEIEED =D D)
R, aIa2=F 4 - Ly RUOBENGE D HETEHEE (Trade Adjustment Assistance
Community College and Career Training : TAACCCT. %ib) #HEGCIZIANT 727 7 o RORRSLE O itk
s LM,

2014 4F 7 AIZIEA N~ KfimE (C4FF) OBEGFEEZ T 234 7 URIKHE CY4KF) 23, TM#h < HEfi—
EFEICE S I L KEICB T 54 (Ready to Work : Job—Driven Training and American

BEZEIRICHTIRBFNFIED L,
34 https://www.dol.gov/agencies/eta/skills-training-grants/community-colleges
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Opportunity®) | &V FE Lo, FHRLEZ, FREETIE, EE=—XEDLETAMERLDOH Y
ﬁ%@ﬁﬁétw\EW@%%%ﬁ@ﬁ%mowT%ELtF%%%iz HFRBURF D A7 59,
FEFEDAT =7 RNV =0 LT, MEFIZESFIFE (Job Driven Training) | &9 Hufd
HDE & EEOE CHE - I E IS 25N (on—the—job training : 0JT) 35 XUV
MER/TEBERND NL—= U T 2E0RT LT 0 ATy THIEOIEK e BT A TN
P R ST,

BB LT VT 4 A0y FEBREMET RN, 2017 £ 1 ARRGZL b7 7 BHEIC B 5
kAN, BT U REEE (CHE) X 201746 HIC T7 7L rT 4 Ay ZOYERICET % K
84 (Expanding Apprenticeships in America®] ) (24 L. BHE « @S - EREEAR ED
RFERS B FWER, MAOT TV T 4 Ay T - Tu I L2 RETELHT &L, HE
DOIEFICANT T2 TROMAZAR LY, FE 11 AICESEBEEE2ELETD (T Ay y
THERICNT T2 Z A7 7 4+ — A (Task Force on Apprenticeship Expansion) | 2332 L. EHAE
RERME R ENMBICRETIERRBET LT 4 A v 7 (Industry—Recognized
Apprenticeship) HlEZGLT LT 4 ALy FRIE RO 72O OigFa M TON 2, RZ A2
T —AlL, ZEOEHTH D 20184 5 HICKME~DIREEF L L TREHREEZRZE L TV DY,

KT TR EZ, 2018 45 7 H | BEEIREOIEKR & @B O DO /el =T F7 &
LT, ENOFA « RKIEE D EAMmOBNTIREI 2 LM TZToND LT o-bn7ntk
2%3{7-!3%”1? D &G EFEMEOREZIT O 1200 TRFHEIC KL D KE T OO 02K piEax

VBT A KR rEAS (Executlve Order Establishing the President’ s National Council for the
American Worker™) | 124 L7c, BMHRE. FERERELLFERR LT 52Kk HHERT. &
@j(%W%ﬁﬁ%ﬁ%’)ﬁf@jﬁ@ﬁﬂfﬁkJ:U\ﬁﬁIIﬁUDfC&’)@I%%ZW%@%Eﬁ)E?%T%%)o i*%%
ORI TO XY ICHESN TN D

a. KHEHEICH LKEOF BT 2BOR L IEIZOWTOBE 2B T 5,
b. UTFTOHEHEIZHOWTHET 5.,

i, TETFURICESE, FERAHODRVEEROEE - AT ORGeE B L U3l %
B, (R L. 4B ROk N2 (=—X) Iz 2720, BABUT, REEE,
BEE., A, BRI, INBUF. BIGEEN 1T 5720 DG REEZ T 578/
SRALZ A 7 [E 52 R

35 https://obamawhitehouse.archives.gov/sites/default/files/docs/skills _report.pdf

36 https://www.federalreqgister.gov/documents/2017/06/20/2017-13012/expanding-apprenticeships-in-america

S HENSHIBFOKRENITITILUTARIYT - TATSLICEENASMTSICIE. EREICKEZBHI/IDETH

Y. FarEnEHIAERIN TV,

38 2021 FOBHERITICEY . XKEBF VI YA LD KIBRELHY . BREZ(COWNTEZTDOHEEZ(T. 2021 £ 3 A
. AREMRIEEETETULVELN, iEED URL ITEDEY,
https://www.dol.gov/newsroom/releases/eta/eta20190624

39 nhttps:/iwww.federalregister.gov/documents/2018/07/24/2018-15955/establishing-the-presidents-national-council-
for-the-american-worker
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ii. KEAOHE R LOFIFRICEE T 2 MEIC W T, BB L, REMEEE, ZEKE. 57
B FEEFIIA, INBURF, BIBRS & OB, W), 1ERHofeE

iii. HREENTICESERESNTERE T 72 a v OE &, BET 5 BORS &L OBEM
Z D 2 7230 O B BURHEBE & OFE

Fo, FRFEET~OBELHICLY , 2KWHHRS TS 217 23R & LT DRE@E DD

PR R B2 (American Workforce Policy Advisory Board, LAF. #RIEZEES) | HiREI

AU, 20194 2 HIZA U N—RR I, BBREEKORREMEE (46 A Tr o« v 07
(Ivanka Trump) K2SEFEERZH O, REEZE, EREUL, BHEKE. MNBURZR & OREE D
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MEB L LT BEREY, FEESIL. TV 2T 4 ALy P HIC S st 5k
DHRWRTDHZLICEY, AFAXy v T EMD, FEEOBELZINE 2 2280, I, Filli~
DEEIRZARMET D T2 DR ICHONT, EXRBHDITHE 21T,

B, b T UKL 2020 4E 7 26 B, TREEREIC K 2 RETHEIE D7D DK ags &oKE
SEE DT OBEER AR B S OMEEIC BT A KFEMES (Executive Order on Continuing the
President’ s National Council for the American Worker and the American Workforce Policy
Advisory Board) | (284 L, 201847 A 19 HOKMBESICE W T 2L HE SN T RH#ES
CEORTEE B S OESE 2021 429 H 30 HETERETAZ L 2Mm LT A,

@W%EK i, OF v U TEREIOERITERH 2 Z L2 HMT DX ¥ o= D%, @F—#

BIAMER 2@ CToRET B LEME O~ v F o 7t @M - JIFFHEOBMRL, @R
% £ 2 A& OFEAf - REEZ HEAEEE LT, TREIC O W TORESET Hiv, 2019
FI3HAMND 20209 AETTHIOZEMTLILEE, UTICREERICLVBRIN-TEERIES
BILOREELDRET —~HBIZEL DD,

K 2-1 KEFEE O D OBUREMEZEARIC L 25 B L OHEE
DRET—< ERRE - mEE

OF v V7o | #£25 (2019 4 9 HAH*)

R IIEEH D = v KEOETOIHBEICK L, IXADBWERETEE < 72 DI TR O SR 5

LEEMT DXy mokofi&w&wQEM%ﬁ&éﬁétw®Eﬁz%®éE%%V

= DBRA%E = ZBR%E

V16~ 20EDFEERBOX v U THBB OB ER T2 EE R, BRI R

BTN U T RO D OME— O TIXARWZ &0, — H itk

L7z#b, EEFENVETH D Z L 8 aiksE

v IT, ~VATT N %%@ﬁ&&ﬁ%#mw TR B W TERZE
HPIERE 2 RER AR TIHEAEHE L X AXDOY VAR N—1 —
%?V&w%?47\Y~7%Wf?47\w\59ﬁﬁ5®f?47
ZIEH L CEs

@F — 2 OFEWAME | 25 (2019 49 A )

B s G R O e S v MHEERMOH D E 0 (interoperable learning records : ILR)

FEE L ERE O 2T AD B

~ v F Tk #HE (2020 4E 5 H %)

v OBFERMEZZ—BH L, TN T TEE YR Hilan

43 F£13 2020 FTIOANADFATF T, BAELHBTIZBIT DT VXT84 ROREN
HF IRk ftEFE WHTHREH VI o2 2B E 2, TUXNAEN, 7u— KUK
NN 5 i DT TR AEREED, TN T T —Dm EIZED D)

TIREE] ~L4 | BAUA b—R—
MmEEELTCW| V [FHAEEHMEOH 2 EHLHICEA T 5 HE (White Paper on
%, Interoperable Learning Records) (2019 49 Af)) )

43 https://www.commerce.gov/sites/default/files/2019-
09/AWPAB1 Pathways Campaign working group Septl8 recommendations FINAL.pdf
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QFEM - JIFER | 25 (2019 429 A )

DHAAL v KEEREHR (BLS) 2L SR AEEFA (JOLTS) DSEERAIRREHER
a7 NSO KNk &

v BB X OWENSE BT 2T — % (FEERICLED O TR S
NTWRnWEEET) ZEtes@ Ml LO0EE OB Z R H#%
v =7 %A MZTAE

v MERILL R, RER. HE, BEE IBEREANFEOSUERI O 5 E ORI
BT 2 MAEE LM, 5 L~V TEMMNTRIT

vV O ABNaI =T KT IRESCT T u e —RKeIc L o RE AR
e
Wik
v o MEHEFEOSEE, BRH., BTV —TFT 4T - T T 4 A

(Leading Practices in Candidate Recruitment, Hiring, and
Training) | #W&E (2020 4 6 H )
@EMAFICL DI | 125 (2019 £ 9 AF)
ARG ORI &R vV 2XRBEDITHEMEERICIDEREAE M E L2 (Skill-Based
i Training) DOEFLEM . BEHBUMEE R L OERICBIT o — A%
HEfE
HREGHAE L L EIEDEZE - [WEFERIZH L, LZL2 %, 5T
HIFEHE, TRFERTIERE & FE (T 5 72 D IC BT P TR T 5158, 7=
D FAh, FLNEA N PNTHY, 1) BHIEDRHFE & ST, RAIRAED
HREGHIFT S Z &, 2) FFRDIFE DS, F I DRHFE~DE
ITZAEL T o70D D) LEHZIN TS, HEEEZEEL LE
FNFED G 7 = — (T DFHFEBEF N (Initial skil training) . @
JEIHHEFEINE (Job maintenane training) . @1EFE/E LI (Up-
skilling training) . @S &K (Employee development) 735
Fhs,
v OEHEHEED . FRICEBIRER & @A B R (BLS) B X UER
FRIZ. AR 2 HE 2 i & L7z 3Iflic W CEEIR A 28
T LT —& &Ik
FHEIHH - DFEBEER, OXNRAE, QlfF 21T 5 575 D
N BEE (5L DVE/HEFZEDIEE & D) . DIEFED FEHE

41 https://www.whitehouse.gov/presidential-actions/executive-order-continuing-presidents-national-council-american-
worker-american-workforce-policy-advisory-board/

42 https://www.commerce.gov/index.php/americanworker/american-workforce-policy-advisory-board ;
https://www.commerce.gov/sites/default/files/2019-03/AdvisoryBoardGoalsv2.pdf

43 https://www.commerce.gov/sites/default/files/2019-

09/AWPAB1 Pathways Campaign working group Septl8 recommendations FINAL.pdf

44 https://www.commerce.gov/sites/default/files/2019-

09/AWPAB2 Data_Transparency working group Sept%2018 recommendations FINAL.pdf

45 https://www.commerce.gov/sites/default/files/2020-06/DigitallnfrastructurePrinciplesJune262020.pdf

46 https://www.commerce.gov/sites/default/files/2019-09/ILR_White Paper FINAL EBOOK.pdf

47 https://www.commerce.gov/sites/default/files/2019-

09/AWPAB3 Modernizing Candidate Recruitment working group Septl8 recommendations FINAL.pdf

4 EFBREE (JOLTS. KA M. BB AHOHIHE) ITEVWTHRE. £ELANIL(EEERA) LU 4 #higiL )L
(FEEBEEAF) OHTHENRERSINTLSH ., BLS (FMLARIILGERESI) O#FHEEHTIETIIER D TEEMERE
LT3,

https://www.bls.gov/jit/jIt statedata background.htm

49 https://www.commerce.gov/sites/default/files/2020-06/AWPABReportonLeadingPracticesJune262020.pdf

50 hitps://www.commerce.gov/sites/default/files/2019-

09/AWPAB4 Employer led Training working group Septl8 recommendations FINAL.pdf
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EREETME L L 2 G~ DREE DN, QORNiFE & i
WEFE 25617 S AL PE 1 L

v CKIE O G578 N FES S FIFRT — A > 77 (America’ s Workforce—
Based Training Data Infrastructure) | ¥&E (2020 4 6 A )

HAF) American Workforce Policy Advisory Board W — 7 ¥4 K%

EAES T EL, MOMEAO—ERLE LT, RECEREKRIT LT, @FFREE ) HIBIATE

TrEXMRE LI KEOFEEOHE., B LOFINEOT-OD T a7 7 AOJIKRICET 5 Z &

PRI 5 RESEEDOT-DDEK] (Pledge to America’ s Workers) | ~DEX ZRKD TN A,
2018 A 7 A6 2 E T 460 2 DA FZERICESL LTERY . B4AND 5 EMICHTI KE

DFHERLTEAE 1, 600 7 N3 FY OF LWEB R OSTRIESR IN TV DY, FTRICEAE
(DO—flaE s,

X+ 2-2 [Pledge to America’ s Workers| ZE4 1 - fHEROH

HE kA W RO (N)
R - Fpl R
Ak BhE R e KEHERKOEEE R K, 4T The Manufacturing 1, 186, 000
(National Institute NEFEA =T F 7N L Y EEEAM OFERK
Association of %X b%,
Manufacturers : NAM)
IPC B HEERBEE (OEM, EMS, PCB) A—H—, ¥ 7T 1 F 1, 000, 000

—IZxT ABEKBER N L —= S mE oM, ¥R
EHEDORRSCERT NAR I —%07EE 217 5 E /M
&, 53, 000 BN,

UiPATH ORT 4w« Tabk A A — kA= 32 (Robotic 750, 000
Process Automation : RPA) ¥ 7 h w7 =7 KF, UiPATH
T AT I &Y RPA HIRE &L, BHBEEZIT> TV

55,
EXRAEFHNHS R EROFE - EHEER AT [CES) OB TH S 392, 214
(Consumer N7 fha=g RAEREKR, AT 7 5B TOHGE
Technology B Z T AN ~DEELAF )L v v 7 ORI T
Associaton : CTA) HBBE ST L0 IBM L ORI LT L

T A AV TR LT O,
Toyota Motor North The Institute CHE#ELHBNHA— D —mIFOT 7L 200, 000
America T ARV T T a s T NI D [Federation for

Advanced Manufacturing Education Program (FAME) |

51 https://www.commerce.gov/sites/default/files/2020-06/AWPABReportonTrainingDatalnfrastructure June262020.pdf
52 hitps://www.commerce.gov/americanworker/american-workforce-policy-advisory-board

53 https://trumpwhitehouse.archives.gov/pledge-to-americas-workers/

54 https://www.ipc.org/

55 https://www.uipath.com/newsroom/uipath-pledges-to-train-750000-americans-on-rpa-in-preparation-for-the-
automation-first-era

56 hitps://www.cta.tech/Who-We-Are/Future-of-Work
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BRGNS D708, AX N Xy v TOMEIZTT Y
HEATI,
(%)
Salesforce. com FAE PR EH (customer relationship management : 1, 000, 000
CRM) YV a— a3 KFE
Walmart /NGB KTF 1, 000, 000
KE M IRIE = ANHRE, AV U 2—3 3 VR 700, 000
(American Staffing
Associaton)
Associated Builders [l E S UTILVN 500, 000
and Contractors
Google A E =%y FEAEY—EAKRTF 250, 000

MHBE A OB TR A fER0 LT- AN
HAT) Pledge to America’ s Workers W o= 7 A F® KAk = 7 V%A & RKIT/ERK

2.1. 1.2 EFRBHFEREIC L 527 07T A

RIA MNTADY =F =y TOT, #RBUFEBE TIItkx 270 77 A EO b TE T2, F
B8 23F = (IR I L 72 2019 B TREEREEHT JauE, 14 OEMBUFERIC VT, 40 LLEDA
MBEKRT 07T LRERSNTVD, 2095, BGE AT L AEA R B #A 2 FE i L T
DEREBUMERE & U Cidgs@id . BEE. ENAEERIFEFT (National Institute of Standards
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HBOROEBU AT 2BORIE S . BUERICB T 2 MM OBEZ R T 5 720 OFENIFE O K, B
BRH R & RS 20 U 7 BEEE) O KR & W o ToiEE 2 D TV D,

(1) 2kfdEzEEt2 (National Association of Manufacturers : NAM)
1895 T Alli% 7o K E R R O RUESE R HIAR TH 5 NAM (X, WIOA 14878 LRSS AWM E AR
DB FIEROWIERCHNLZ T A 72 7 B8 21T > T\ 5%, £/o, REEDAF L Xy v
TR EEEOFEIZ AT AT T — A& REK LT, £, TRER@EHE OO DEL

(Pledge to America’ s Workers) | ~DE4 (INE TOELEBOPTTHRARD 118 17 6,000 A4y
DSR2 fHERD) BT IRAP I 2 BEHk Tdb % SRE & L TORBIERAG, A/ — |
TV AL T TV T4 Ay T e T a T AORRE . BIERICK T DRMIERE AME
BT XT3 D HL D M A A ke L T D,

51T, 2020 AEICAISE 125 AFEE B2 H12H720 . 2019 45 7 HIT [Creators Wanted] 13—
YOS BT EREF LT, FF v o= 0%, 2025 £ E TIZD60 HFADGDAFILT v v T H MM L.
QAT - BREEIIHARA~DNFEEFE L E 5%l L, @7 LT 4 AV y B IOHIIE a7 5
LOBMERZ 26%H° L, O3 LRIEEDIRE A BID T2 & W ) (REH OFIG 2 BIED
27% 05 50%~5| & EIF5Z L BEEL, KkSE LI BENY 7 —0T7 UX L Fy -

87 https://www.nist.gov/mep/improve#workforce

88 hitps://atecentral.net/index.php?P=Home; #d. 2019 &FIZ[E. 65,000 AL LD ERE-FAEMN ATE FOSS LY
RTqavIZsml., £ 7,110 EDHE )V —X (HBRE. HBROFEEE). EP1—/L. EEBR. TOMBEIE N
ATE BRI k> TR ELITEHEN -, T ATE FODTIME 2019 £12 8,500 L LD ¥ £ R/NA—F—. &
BHBEOAMMELIRIEL. 8B T 1,600 BRILVELDOFMDThNT . 4H. 2020 £ED ATE TOJ S LFHERE
1% 6,651 ARILIZofz, F1z. 2021 £E(L 7,097 ARILNFEERIZEF ESh TS
(https://www.nsf.gov/about/budget/fy2021/pdf/fy2021budget.pdf) .

89 hitp://www.nam.org/About/; _http://www.nam.org/About/History-of-the-NAM/
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ARy R 2B LT, BEEHZITO LD TH D, FFv o X—0D&4 L7275 [Creators
Wanted Fund| \TIZFIHIAR P —2 o 7L L TNMD A R —ZED G 1,400 5 RADREE 729,

(2) HBEZEISEAT (The Manufacturing Institute : the Institute)
NAM D FIZ8 5 501 (¢)  (3) FEEFNEANTHDFBEANL. AXAF ¥ v TOFRICH T2 Y
2—Ya YORFEEZFERANE LT, 2EOREER I TRFOFRCEEN — A2 4t L T D
N, Flo, A a=T 4 - WLy UROHEMTK, UERIKT, ﬁjﬁﬁﬁ?ﬁ)%ﬁ%‘;?&i“@ (K-12) %(
BHBEOREENORLIBBEFRRDEH T, XX VT - 77 =W NVEEOHMEIZRIT - BURE S
TV, BN EFEEROHEEILRIZE D TND, S HICHEEDK T %D\Tﬁgjﬁw ’i’)*‘ N
95 16 OB ERMR & FREEZRE N, NAM ZKGREHS & U CEMEREZFRE T 5l (NAM-Endorsed
Skills Certification System) ZiEE L CW\A%, 2019 4F 9 HiZl%, Toyota Motor North America
D 2010 £ZEIZAIFR L7= [Federaton for Advanced Manufacturing Education : FAME] 7’1 2 A&
EE PN the Institute ~EBEH SN, A7 077 ATIE, AR —REOEFEMK TORE

(A3 H, HK24EH) taia=74 - WLy TOEY (A2 H, £&IK8EH) Z@EL, &
&% 72 5 Advanced Manufacturing Technician (AMT) DUEZEAT A HUSTE 5%,

F7-. the Institute OBLENIFEE % — (Center for Manufacturing Research) . HJli¢ L <
FERMEOa YT ¢ o athE OWIINT LY, BEAMICET A K FERAEREELHBR L TWD
B BT TRRINZELREEIROBEY

X% 2-8 BUEEMFIEATRLEMIE Y v & —I2 K A RGE AMICEE 9 2 AR A E (2018 4ELLKE)

R HA hv

2020 In Recovery Mode: Manufacturers Try to Bounce Back After COVID 19 Disruptions”
The Manufacturing Institute Training Survey 2020%7

2019 The Aging of the Manufacturing Workforce: Challenges and Best Practice®
Navigating the Fourth Industrial Revolution to the Bottom Line%

2018 All In: Shaping Tomorrow s Manufacturing Workforce Through Diversity and
Inclusion!'®

Training to Win: Talent Solutions for the New Economy
2018 Deloitte and The Manufacturing Institute Skills Gap and Future of Work
Study'®

90 https://creatorswanted.org/news/press-releases/nam-unveils-historic-creators-wanted-campaign-showcasing-
modern-manufacturing/

9 https://www.themanufacturinginstitute.org/research/in-recovery-mode-manufacturers-try-to-bounce-back-after-
covid-19-disruptions/

97 https://www.themanufacturinginstitute.org/research/the-manufacturing-institute-training-survey-2020/

98 https://www.themanufacturinginstitute.org/research/the-aging-of-the-manufacturing-workforce/

99 https://www.themanufacturinginstitute.org/research/navigating-the-fourth-industrial-revolution-to-the-bottom-line/
100 hitps://www.themanufacturinginstitute.org/research/all-in-shaping-tomorrows-manufacturing-workforce-through-
diversity-and-inclusion/

101 hitps:/iwww.themanufacturinginstitute.org/research/2018-deloitte-and-the-manufacturing-institute-skills-gap-and-
future-of-work-study/
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HFT) Center for Manufacturing Research W = 7 ¥4 124 FIT/ERK

(3) Z2E&REIMTHIRHES (National Institute for Metalworking Skills : NIMS)
iR U7 NAM A2 T the Institute &#E#ET 2EKBEMAKRO—2THY . 2KOEBINTHTE
R2RET 2 NIMS 1T, A2 S AR YE - ERERERIE - hL—=07 - 77T ADRMET
L EEFBA N ZERDOAX VDK LT Z B L TW5, FHITDEICBIT S2HAD R L AR
FEEIZHR D U CIE T 2B A HZ <RI L TEBY . b 0BEKIZZ < ORESCH BB
RO HLILTWNADS, 2016 4 11 AICIFBEEICBIT L2887 Lo T 4 AL 7« a7 T AOJLKR
AT TR L LTHBENORESN, TT VYT A AV YT -7 al T e EiidT 54
EMFIC, v 77 AOR%E - EMICET HERORML, XA NTTF 7T 4 ZAILFOTZ O DI
Ot a7 T LGS O ADKER B To TS

F72 2020 FITiE, OA~— MERE (BN L, FEEMIRTSE ISR 28 NIMS %) | @A ~—
NEREREM (R~ 2 77 F A OYNIMS BREGEERNIT O A A % MMEFTREZR B BEREM) . @A~ — Rl
HIEH] (B EEORSENIIEE (0JT) b= o0—FEAD) ZHLe L7 L —LAT—7 ThoD
INIMS Smart Training Solutions| OIEM % BHAA L 721 NIMS IZ LiuX, BLEZEITE T 2 HilrtEsk
(et Lo 138 UV RS AT IO B2 X L% 0 IS T 5 2 L 3RO BTV 5 A8,

BETF O E R AR REDFIE 7 1 777 MI Z OBURICZ <Sh2Rvy, & 2 ChREMIFEERICRL, 4~
5 AF LW o T RN CHREIE DIRFEDIRG 2% BAE & L3l CidZe <. & 0 A CHREFEN O
EDORE OB G HIZE L3I ORMICEBIT L o255, NIMS OF 7L —2U—27H, 2D L)
725 B ORI T D EROZE(LICA L BASRESCII O Z Hi & LT\ 5, NIMS 1XFE 7=,
T TV T 0 ATy THIEE T D IRAP OFEEREM A (SRE) & LT, 2020 4 12 H1TfHLZE - Btk
KF Raytheon Technologies D7 'L TF 4 AL v« /T A (CNCHEMI L) ZRELTWD

106

o

2. 1.2 AT UBEHMED S EE

202142 1 7 20 RICEEL72Y a — « A 7 2 K iH O RIE A BE O BRI BERIZ W TiE, 4%
FERINTN EHbND, KRFEEL D ELORFATIX, BiiEL L TORBEBERO 2 KG 2R

97 https://www.themanufacturinginstitute.org/research/the-manufacturing-institute-training-survey-2020/

98 https://www.themanufacturinginstitute.org/research/the-aging-of-the-manufacturing-workforce/

99 https://www.themanufacturinginstitute.org/research/navigating-the-fourth-industrial-revolution-to-the-bottom-line/
100 hitps://www.themanufacturinginstitute.org/research/all-in-shaping-tomorrows-manufacturing-workforce-through-
diversity-and-inclusion/

101 hitps://www.themanufacturinginstitute.org/research/2018-deloitte-and-the-manufacturing-institute-skills-gap-and-
future-of-work-study/

102 hitps://www.themanufacturinginstitute.org/research/reports/

103 hitps://www.nims-skills.org/node/74

104 hitps://www.nims-skills.org/news/2016-11-14/183

105 hitps://www.nims-skills.org/about-nims

106 hitps://mfgnewsweb.com/archives/4/57667/Current-News-dec20/U.S.-Industry-Recognized-Apprenticeship-
Program-at-Raytheon-Technologies.aspx ;

https://www.nims-skills.org/index.php/nims-approved-iraps
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BHITIZR Y o 5720, Z 2Tk, FRNAKEESEYMYHIC Made in All of America) % A
a—H AT, KEORYEE, T ) a0 A~OREICIVEXOFA - BELEHB LY
BEEEOREL A & LT~ 2020 4E 7 A 9 HAHTO—HEORFBEE O R 6 . BE A 2B+ 54
HrFlosd,

X 2-9  [Made in All of America] (28T AHLE AMBEE O F R ER

F—— B SRAEE ($H)
MAKE IT IN AMERICA. v\ NIST MEP (BLEER/S— 1+ F—2 v ) FPHREZLRFIO 44 (K6E
KET oG KoL, 2021 ST PR L) (CHEk L, Fh/hbE 3 % S
INNOVATE IN AMERICA. v OBTLWEEE Hla BRIk 2 AR 4 446 T 3, 000 & Kv
KETDA ) R_R—= 3 OSBRI E % % (e el 7V —r 727 /vy — B#)

HL, AL GBIREOTE R SR)

v BGEAMICET ONA L LT, TEE DO OB A K D HREFIE
Tu 7T AORRRRILR (FICT VI WEN T2/ mY—D5y
) RENPBTEND,

INVEST IN ALL OF v o OBGEEE ) R— g VB COE LRSS T S 728 STEM 43 8F
AMERICA. R ETOBKRAERITOX Y VT « HINEE~OFE., EROFIE
KEOETICHRE Oy oL, ala=T 4 H Ly VEEN, FIL 12 5 5,000 RLL

T O OKF 4 EMFE G &2 T 5,

Vi o alaz=74 by V¥ BEeE. M BIBRERFEOR O
Kex g —= =y o I DT 0 7T AR, TV T 4
AV TGRS — A DIEYER 72 125008 AV E2EET 5,

HIT) NA F U8 v o — 7 = T N LT ERR

BMEROBIE L LT, A 7 U RITBMEER O 2021 4 1 A 26 B, &2 TOXREZBHH LD KE
TORYED R ZIRFET 5 Z S22 KD (Executive Order on Ensuring the Future Is
Made in All of America by All of America’ s Workers) ') T4 L7=, 7272 L. EEERYICHE
MNMDAFNLX Y v TOANMERICETINFIEENTEL T, Fic DRERG OB (BUY
AMERICAN) | (ZPH L. MOFRBURTHEIC R L R E R OFHERIL O 720D BURFHEE 23 K [EH R b O
LRG| & BT EOBRFIT 5 2 L 01Eh, BUFHEBIAS NIST O MEP 71 77 A L1 J) L CHEFBURF
R AT T TR B 2 E T E DU NKEREARET 5 2 R EDFE RSN TN D,

SHIZ, NATURMEIE 2021 4 2 A 24 B, DRECL>THERYV T IAF=—&F5D
(Securing America’ s Critical Supply Chains) | CfET A RKHELZER. filaoor o/ 1
JEGEDO B AR FE 2, BEEMMIET LIV 774 F=—r DL VY 2 R E K> TN 7280
DF#HZERLIEY, ZO—BRE LT, #IEXEZTLHEAM OBLRIEIE & AXLEX v v T Ok
EXITH) ZEBEVIAENRTND,

107 hitps://joebiden.com/made-in-america/

108 hitps://www.federalregister.gov/documents/2021/01/28/2021-02038/ensuring-the-future-is-made-in-all-of-america-
by-all-of-americas-workers

109 pitps:/iwww.whitehouse.gov/briefing-room/presidential-actions/2021/02/24/executive-order-on-americas-supply-
chains/
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RBAAT CRIT, REBTRERTO 2021 421 A 14 B, Filao U4 L ZEGYEICHT 5 1K
9, 000 {5 R/LOIBAEF AT & U CHREEBRIGI OREE, ERA~OEEIEMR OBEE, # AR
BE&O5| & LI, av A NADT I F B RSRBUFOY A =% 2 U T ¢ iifbie EE2ETe
CKERGE ] (American Rescue Plan) ') %K L7, [FEFHEREEROGTEASRIZBWNT, A
A FVRITKEORIEE, T2/ nd— A0 75 ~OREICLHEM - FREmEm (kR
FR&EEHE (Build Back Better Recovery Plan) | #RETHTFETHLEFKLTWNAHI,

X5, NA T URKAEIZ 2021 426 H 8 H,  [Supply Chain Disruptions Task Force to Address
Short-Term Supply Chain Discontinuities] DH T, ENOI#IH & A / X—T a v OXELHIY
(2. DOL BT 7L T 4 Ay THIESEROW Y #7238 T 2 720 0 1 FAVLLEO B & %
FRIEB BN R L X — DR ETEL TCWD LK, BERY T T4 F 2 — 2 TETABHKS
NEEET v 7T hEWET L7201, BAELERICHR— N L HSHRA 7T 5, £/, #
BFATIE., FED TBEBIR=x/L¥—71 27 A (Science and Energy Programs| | %@ U
TG DB ETHESNIEZTRTOA /) N—2 g IR LT, ZEED RSO 2 K E T
EL, meOENERZAINT 52 L Z2MEICTLIH LAY =2 RBEKT L2 L HEVIALTL,

2022 REHFEEOKFHETHE CER SN 80 N ED IV —r Zx X — LKA/ _X— 3
YOBEL | FROSFHEEDOIMICOWTHEA IS, IHIC, SbRHUERAHAEL, &£
W DRANT T I T4 AERET DD, BT TOU =% T I N—T2RILTHZEHEK
L7212,

2.2 MBUFIZ L DED A

2.2.1 HRE¥EoRE, EAOBLR

LU NBURFIZ X 2B flA 2T BT 212H720 . 42Kk 50 M (KR 2-10 2H) 055, A
BT D HREHEORIEL, REAE, M T oA EEEOEFREZMK L, S, A A4,
HAAVIAL THRY— T EyFx— THRYA AV TAN=T MO T ERGRE Lz,

M 2-10 KE 50 NFB KO = v o BT Rl X D H SRR 3580 OV 2K

110 https://buildbackbetter.gov/wp-content/uploads/2021/01/COVID_Relief-Package-Fact-Sheet.pdf

11 hitps://www.youtube.com/watch?v=XralLbTrPLo; 2021 % 2 A K s CIEREFEOFMIEAAIh TV,

112 EACT SHEET: Biden-Harris Administration Announces Supply Chain Disruptions Task Force to Address Short-
Term Supply Chain Discontinuities, https://www.whitehouse.gov/briefing-room/statements-releases/2021/06/08/fact-
sheet-biden-harris-administration-announces-supply-chain-disruptions-task-force-to-address-short-term-supply-chain-
discontinuities/
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EAN (TA) (X2 ¥ G GED ]
nipa ; S > :

A MM MM
EREDZ I 55 5B b BB

BT x =T 115.2 13. 6% 525 22. 6%
F X4 2 75.3 11. 3% 315 17. 8%
FdoNA F 70. 1 23. 0% 252 21. 6%
AT 4T T 57.5 26. 6% 199 22. 8%
TR — 47.5 23. 9% 173 20. 6%
—a—g—7 45. 4 8. 7% 279 16. 2%
AV /A 45. 1 12. 0% 326 22. 0%
Uy F— 43.7 31. 8% 161 23. 5%
Va—I7 37.9 13. 5% 226 18. 5%
STH 34 10. 9% 263 23. 0%
J—AhuaIAF 27 9. 3% 184 16. 7%
ROV NAR=T 26. 1 8. 2% 171 15. 3%
—a—Vy—T— 25.9 8. 9% 211 17. 8%
=y 24.8 6. 9% 202 14. 9%
T INR= 22.9 18. 4% 130 19. 3%
NT A 19.4 49. 7% 74 24. 8%
<Y Fa—tvY 18.8 8. 2% 179 17. 6%
I X— 17.2 11.9% 114 15. 8%
N— =7 17.1 8. 1% 122 14. 2%
YoARIeTA S 16.3 10. 3% 129 16. 2%
g kv 14.8 10. 5% 175 18. 3%
FL Iy 11.5 16. 2% 139 20. 5%
YA 11.5 16. 6% 85 14. 8%
TV 10.8 9. 0% 145 17.1%
NEYY 10.5 7.1% 122 14. 9%
NP2 A= 10.3 25. 9% 80 18. 5%
V4RI 8.7 7.3% 108 14. 6%
axFHhv b 8 7. 0% 111 14. 5%
== 7.8 6. 4% 132 15. 1%
Eavd 7.2 13.0% 100 17. 1%
T—H ) — 6.5 13. 5% 76 15. 8%
T T AN 5.8 16. 6% 61 15. 9%
AV—F K 5.5 4. 7% 111 14. 1%
—a— T — 5.2 11. 0% 82 16. 6%
TAAY 5.1 8. 5% 73 15. 1%
U TR~ 4.4 7.7% 76 14. 1%
T A=V =T 4.2 14. 7% 43 13. 1%
NA DT F 4 5. 2% 82 14. 7%
eV 3 6. 0% 836 16. 1%
T T AN 2.3 13. 6% 21 13. 3%
n—RK7A4FF 2.1 8. 0% 53 14. 3%
TIU=xT 1.5 6. 1% 54 13. 5%
—a—A¥va 1.4 7.8% 53 15. 5%
AA 1.4 3. 8% 52 14. 1%
) —AK aK 1 7.3% 29 12. 8%
T A LR 0.9 5. 1% 61 16. 0%
aa BT ERIX 0.8 3. 3% 45 12. 9%
N—F 2 | 0.6 5. 4% 31 14. 5%
ELHS 0.4 4, 4% 35 13. 9%
YuARFaK 0.4 2. 9% 32 13. 0%
IAFI T 0.1 1.2% 19 9. 9%
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D) EpE, e bm, EIEMAIRE (F23HEK) 232,000 5 vz, thEZEM LT
WD HESMEZED @ R L E DT A A RO

T 2) MRS IR LL O FTAME & R4 3

HIFT) BEA F8327 — & % JLITHERL™

2.2.2 HWPEES . oA AM

2.2.2.1 HrDOEREY I

2019 4 1 HICHMEL7=~A 2 « TU A (Mike DeWine) %1% (HLfnit) 1X. 77— v 7 BipAE
(HLFnsg) Zal S, MFEEDFME /) Z = (Governor’ s Office of Workforce
Transformation : OWT) % HLMZ AMBEIE O BUIR 2 D TV 5,

(1) INHmFEEEOAL =T F7

TUA NI FEORALERL, OW X7 —> v 7 RN ERROBER A £ 2 72 LT, A% 0T~
THRME & LT 2019 42 6 H U —27 74 —2 2.0 : 2018 4FELLRE D A~ A AN 55 18) 1728 F ik
(Workforce 2.0: Ohio’ s Workforce Transformation Strategy for 2018 and Beyond) | ZHuY
FLOTNDLM, [FEREE TIX, e - HITORER LD A A AINFZEZ DA BERE LTV
HREBEOOESDE LT, BENZITHIEL TN DM BERAF NV EFF ST A D TR
FAXY T BDEIAMEL TV LR TH D LR, OWT 1, RESLHFHEM R EOEED DO
BIE L, HEMDLOBEMP 2 AX VOBEICERK T, EEEREGLS. BEHRO H 5 A M
(dynamically skilled, productive, and purposeful workforce) DERRC. M ~DIEFOGALIZ K
> T, MANEEOEBEN LS N2mO TN EDOF#HER LI, ZOHFHEFEBT LD, 5 D
D HEE BT T,

vV OHE 1 EVRRALHBEEODTD AN AMEERE U CHEER L HABFE RO A
OB S, BEM - ERAICAF L EZEG L, EEENRELS, Lo LI HIERD
HHNMEBRT DL 2BHRITIUT R B0,

v OEEE 2 kR &0 O U AREERN T D - Ao AR 21 HERROBA TREIL, BV X
A e == R D X OIZT HOIZiE, FADBGRAICFTR, AF LT v 7L, AFx
NEPES T2 DR ZRAET 2 & & HIT, M8 203 2 UL 2 BER T 2 LB B 5

113 BEA, Activities of U.S. Affiliates of Foreign Multinational Enterprises: Preliminary 2018 Statistics “Part Il. Majority-
Owned U.S. Affiliates: Table Il.LA 9. Number of Affiliates With Assets, Sales, or Net Income (or Loss) Greater Than $20
Million That Have Employment, State by Country of UBQO”, https://www.bea.gov/activities-us-affiliates-foreign-
multinational-enterprises-preliminary-2018-statistics

Activities of U.S. Affiliates of Foreign Multinational Enterprises, 2018 "U.S. Affiliate Activities: Preliminary 2018
Statistics, Majority-Owned Affiliates Table 4. Employment of Majority-Owned U.S. Affiliates, State by Country of
Ultimate  Beneficial Owner, 2018" https://www.bea.gov/news/2020/activities-us-affiliates-foreign-multinational-

enterprises-2018

114 hitps://workforce.ohio.gov/wps/wcm/connect/gov/alb6ffbf-58b7-462e-993f-
adla8dee9201/Workforce+2 0+September+18.pdf?MOD=AJPERES&CONVERT_TO=url& CACHEID=ROOTWORK
SPACE.Z18 M1HGGIKON0JO0O0QO9DDDDM3000-alb6ffbf-58b7-462e-993f-ad1a8dee9201-mS70kVO
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vV OBEE 3 Xx UTRNREMET D - A AMEOFFRDOEFIT A, A A MDA
RRBEVDHNEZ o TRy U T OWFEZ T 720, filxD=—XL@EMEICEDET, £
DOF v U TIZHBERFEOBEREZRLIZX Y U T XA EHEEST S

v B4 SEEERET DT X EEAT S BE OB T E R LR D,
FENEE A =2 T F 7 ik hFET D0, —HLTT—ZIEICED, ZOREE
WEFTRETHD,

v HEE 5 B IEE T e 7T AR OEHEEZ D - A A AN OREELF T L o T
WERDEINIT, AT =T RN =B L L, BE T r 77 AOEMBEEZED L,
BRMELBR 2 m D %,

FI2TUA VHIFEIT 2020~2021 FEETFREIZCBWNT, TAMEAS / X— g ~OFKE (Investment
in Workforce and Innovation) | &WIHIEEZEIT. AF/LFy v ZHMEICHNT -HY M % B
THEEH LI, ZOMMEICHET, OWT BN En, INEER., BEHER. BEFEY—Ev 2
. PR —ERJFEOEEEZRO TV & L, AAEHIRSNTZIMAMEAD S B ®IEED A
MERKE BIEMER A B D ERNRICITLL T RE EN D51,

© FEERRHEE (WI0A) (S35 - BAY—E X717 F A2 184,200 5 RV&#
&, ZOHREX A A4+« I—2 X+ Va7 (OhioMeansJobs) | 7B 7 7 ADZFEIZH AW
biLs, BAERIZIE, RO 88 METICRESNTVWEIAINAF - I— X Va7 - k¥
—UNZIBWNT, REBXOEACK LR, FIFRICRET okx 22— R 2423 5, iz,
ERAEE TOAERE, RPA, BREAN, KEE, BEEE, TN ThORGITIG CTHEE. J
W, BAHICOWTHRHETED (A gt 3= X Va7 - H—| K= A %
WMUT, ¥ V7ICHETLERZGONLV A by T - =25,

@ BEOFME G L, 1FEUTTET L, MREXT=—ADEWEKLEENTELND
(<A 27 va L (micro-degrees) | HUFOMEZREMT D 7> 27 « 71w K (TechCred) |
T 7T LR L5005 NVERET D, Ty 7 - 7 by NRBAERBERAFT LV EZR
EEASELMEBEREL., EMOERRBEEGK 0 /7 L2 BETZITIEHLNRTE
HHIETH DL,

@ JHBA%EY—tE A (Department of Development Services) 2N#EE TS, &Ml ~A /U T 4
DFAZEMRLE LTz LA v o —VaicadhTrs/ad— A v Z—r vy

P

(Diversity and Inclusion Technology Internship) | 7’827 7 A~DBIMEEZITH, 1

|

115 hitps://archives.obm.ohio.gov/Files/Budget_and_Planning/Operating_Budget/Fiscal_Years_2020-
2021/Investing%20in%200hios%20Workforce%20and%20Innovation-Final.pdf ,

116 hitps://ohio.gov/wps/portal/gov/site/jobs/resources/ohio-means-jobs-centers

117 https://jobseeker.ohiomeansjobs.monster.com/

118 witps://techcred.ohio.gov/wps/portal/gov/techcred/about
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XA A AINAEFT 2 & < FAEE T AA FINOKRFBIAEFET 25524 Z— L LT3
ANETEMATE, —AMS720OHKBED 355D 2, FRMTHRA 10,000 KLETKEEZITLHZ &
MTEDN,

@ TEEEHMN— b F— v 7BiEk4 (Industry Sector Partnership Grant) | DN, AMTE
AP A I OB, HEMKME, 23a=7 ) —F =0 = = o T E2ETZD, 2
T 500 H RAEFET D, BIRcRHEEICIZ, @ b B B AR & R oo RN
ZMULTEE YRR A a7 A PEET L= =2y ThHHT L, B—0EEMBMEIT
@O NMFRE A R OB O, 5 WITH—OHURICE R AR 72 b D TH D 2 & B EF:
Lo TNDHH,

(2)  ZOMOINBHFHERIZ X 2 B0 #i 72

FANAFMNCBTDEET T Lo T 4 AV v T« 7a 7T 5 RAP) IZO0WTIE, FYNBUFEERICH
5 77T VveTd Ay« oA F (ApprenticeshipOhio) | N7 a7 T AR ZE, Yun /o
LGk, BEAFT 07T LAOMWE - BEEWGET 212D DR Z1ToTWnWEY, ala=F4 - WL
v YL ORI L D emBE, 1T, ~V A7 T ERTO RAP EFICHIRD M A TR Y 2019 4 11
ARFRTIE 246 N\Oa I 2a=T 4 « By VERBIET LT 0 AL LTRSS,

2019 AL T T LT 4 A« ANAFTOFIREHE L U CGREREANEZRNRLE LT LT 4 A
vy INBMEN, BAEICKH L, 77T 4 R« ANA TR T DT 075 L fmSE 5T
DHOEY AT HILTND2, IBEENIXIT 57 17T AT, HTZIT A K70 HAL
ELTHF LY, BREEBIFICRIL T T2 DI A 70 AR, IR% BN & FEN 2 JE -
TV D EEDOEREN RS 11517,

FE7o. HiHO 2019 £ 6 JIZEROTEEEM - FlEim (ETA) 23R L k7 2 —FROMIKIC
KT TV T4 Ay TORKR] B4 n 77 MIBWT, a3a=7q - WLy PEGHO
MEHERBEN O 2 Y =T N TT v 7 Ry b (TechNet) | & A A ARGEEEH = (The
Ohio Manufacturers’ Association) IZX 3 [ /A AHEEE NI/ S— FF—3 7 (Ohio

Manufacturing Workforce Partnership: OMWP) 2] & d/R3— b — v 7B S DO 568 1038

119 hitps://development.ohio.gov/bs _thirdfrontier/diip.htm

120 witps://workforce.ohio.gov/wps/portal/gov/workforce/initiatives/initiatives/isp/

121 hitps://apprentice.ohio.gov/about/

122 hitps://jfs.ohio.gov/owd/WIOA/Performance/OH-WIOA-PY-18-Annual-Report.stm

123 hitps://jobseeker.ohiomeansjobs.monster.com/Veterans/Veteraninfo.aspx

124 OMPN [ZIF/ 83— F—E(LTE KB EEE RS (NAM) R EXME. S EEEMIEMBE(NIMS)ZELEFN
%,
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Tz, ZOBRAIZ XY AFERICHTZ0 . N T U THIKREBED FCRRGSNT-#HT L v
T ARV THIETCHAIERBET LT Ay 7« Fa s 5 A (IRAP) LT, 5,000 A
DANA FINED A IVT > T Thoib T & Elp o7,

2.2.2.2 MNEINOXET v 7T LEFIH L2 A E RO H5

FoA FINNEENTEH L CTODINOREN R AMER T 77T LOOEDF, BEET T LT 4
AT e T T T ANTHD, A ML, BER, =X —, ~LARF T, il AR
el EEIERSET 600 2L OBEEENT BT T ARSI N TWS I, MNBIFIZL S &
127 2020 42 9 HREFETINNTOT F LT 4 23y FPHRIMEIL 2 HAZE L., 2014 4 & g
LT 47%Hn L7128,

T, ANATNBUSORAERY = 7% A NPT, BERIICT v Ty ATy - Farss
LSBT HEEFERDPAFINTHE, FIZI1E, FEA—I—DOTU—/L7—)L (Whirlpool) T
X, FEEERA LT TR AEHRRATICT LT 4 Ay T e Fu ST AEToTEY ., EE
WEIZIEZ A T O 17 f%?~@%\%ﬁ\%%\%WMI\kIW¥\%ﬁﬁﬁiku%
R DERE, B LW s OsE ., JEE, &%, IR, EIIBBROERLR EREENTHDY, A
@ﬁ-ﬂ$£®7v~%\%%%\I72V&wok%@%%%ﬁﬁbfwé?4FV-7::°
7 A7 V—=7" (Dayton—Phoenix Group) &, X, & . ¥k, ME, EXE, BLOarBa—

2—F g )ua =S bEr, Mg =T S e RT AR — VI DA AR
AL T, RE - 2EE 07 ﬁ\ﬁ%\ﬁﬁ%ﬁokwotW@%ﬁw ANTE . TERTER AN M
FT TV T4 Ay T e Ta T hEEmRL TN, !

2.2.3 HPEE : S M

2.2.3. 1 B OFERELY A

SVHUND TV F = e A v h~— (Gretchen Whitmer) & (BEH) 1X. I H UM
2. LV BEBWRF L EEE ( “Better Skills, Better Jobs for Michigan” ) | #Awn—H
& LTI, 2019 4F 1 BITHME L2, REEE, MANORFKEZZIET 5720, HE L AF/L
TS IMEESDOIIRICERE R L, BPREHIECHRe 7 v /7 AefE L Tnd, £z, 2
yﬁVM%:@E%?%DﬁW%\AHKE&m%M&wOﬁ%%@Ktﬁm%_wai\ﬁ@

125 pwitps://iwww.techsolve.org/about/workforce-development-solutions/; https://www.ohiomfg.com/wp-
content/uploads/OMWP_SectorPartnership_ScalingApprentice_factsheet.pdf

126 nhitps://omj.ohio.gov/program/index.stm

127 hitps://apprentice.ohio.gov/

128 hitps://apprentice.ohio.gov/pdf/AO-by-the-Numbers.pdf

129 hitps://ohiomeansjobs.ohio.gov/wps/portal/gov/omj/home

130 hitps://omj.ohio.gov/program/index.stm

131 hitps://omj.ohio.gov/program/pdf/MaintRepairerindustrial-001136016.stm

132 witps://omj.ohio.gov/Program/pdf-Newest/IndustrialManufacturingTechn-015168509.stm

133 phitps://www.michigan.gov/whitmer/0,9309,7-387-90500 90633-486128--,00.html
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FOFFEKRENEAKEEEZ TR TNDZ EBHEMIN TS BB STV ik, BEMEEICLY
INE T RICEERERESCHR A FFo T AMBRDOND Z 2D, FEEOHE - IOk
ELREFAZLIFRBBETHDHE LT, FE~OIIRE T T, ¥l - Bk Emidor 7ver s
A AT TR T TARIONTEH, Uy« AF A X — (Rick Snyder) miZEnd: (FLFdd) [FEkT)
ATV D,

(1) INFFEEOAS =T F7

BARRIZRBH L LT, A v b~—MEHEIZ 201942 A 12 B, MEGI L 72 5 —ZER (2019
State of the State) ZIWT, 2030 FFEE TIZMANOIHBHIA R (16 ~647%) D 60% (BifEIL 45%)
MBEBHSCRFOFNAFFOZ L2 HIETBORHEE 160 by 30 (Sixty by 30) | ZF[HH L2,
O RBEBRNRTIE, IVH - Vaxs b (Mlchlgan Reconnect) IZ2WTHIEE L TWAHIE,
BHamE LT, IVHUINDOEERDRDDAEFITERL TWDL DD, ZOFEE T AF L%
Fo o MM 2+ 2570t AFEb-> TR NWZ L2, &, v b~—ImFLZ 5 L
A EX T, IV Hy - Vaxy T, EERDOFEO B WA X /VIZEEET 5 BEEK
Wt BOREE B THRAICKH LT, NL—=0 2520 onb L9 T3E58K L, FD%,
Wk 2152 7o DI LB B RE R E RS - HE - OB [T 2B KT 2B e flE T o0
Voo Yaxs MBA%4 (Michigan Reconnect Grant) | 7m 27T AL L TCERNHESITHIL, M
BRICBWTHRE, BA v h~—MEEN 2020 4 HIZBEA, W70 77 APERICERBIND
NP NSO N

ZDIED, A v b~—NEE L, 2019 F 6 A, AMBREAES (Department of Talent and
Economic Development : TED) Z fHfkckHm L. #r7- o7 @fk 3= )s (Department of Labor and
Economic Opportunity : LEO) (Zek#'™, AHMEUHR 28 U T, S5BBoR L RERBBRzME T 5 2
ElZED ., MBUSHNORY A EZGBb L, AT —27 RV —M O e =X 5 2 L2 - T
W5, BUE, ARA » b —NMENETZERBEEE 160 by 305 X° I H v - U axs MNé)
TarT hie B, LE0 O FCEMINTND

7p3. LEO &, 2020 FFOFH a v ;o A )V AEIIEDOTATICL Ha v 7 X g i, TH—#
T < FHizFkdke%E (Futures for Frontliners) | =2 [MEEICEAET HFEES (Skills to Work) |

134 2026 FETIZZ L DELIAAEFT RSN TLREDD, 2019 EDORANERITBERES THo=. T, FEAEBHEE
BAIZR5&, 45-64 OEBHIRELZ L,
https://www.michigan.gov/documents/wda/MICA Michigan Manufacturing Cluster Workforce Analysis Report 201

9 666669 7.pdf
135 hitps://www.sixtyby30.org/
136

https://www.michigan.gov/documents/whitmer/Governor Whitmer State of the State Address Overview 646127
7.pdf; ZDELN. AMBHREETIE. SEHEREORENTBICLY . ZENSEREERTIRERA. 5EHE
LRIIDENEZICETAIENTEEWRREREZ ., 32T - DLyl FE X FEEH AT REREDEEEI
Ho 55 $ (Ml Opportunity Scholarships) #5352 EICDWWTHEERLTWS,

137 hitps://www.michigan.gov/whitmer/0,9309,7-387-90499 90640-524070--,00.html

138 phitps://www.michigan.gov/whitmer/0,9309,7-387-90499-499240--,00.html
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B LTS, 20 ) HREIFIL, A/IODEY% IMEARARRMAFIHEEL TS [y vy
LU —J1— (essential workers) | I ZESAZY T, 202084 A 1 H2»H6 A 30 HO I U H M
ﬁfémyaﬁﬁy@ﬁ$’iy?/ykw7~ﬁ~kbfﬁwt\%m%%t&w‘vﬁ/ME
Extgl LIINORFET 0 77 5 ThHD, ZORFEIX, 2 v T MICB W CRETFRIZAL - 72 5718
FIZHITOaI 2= 14 - DLy P~OREREROT 78 A2t L, TV Z A4 LETIT/— |
5’4’A0)$E<‘: LCHEZLSEITRERROEREZ KT HLOTHLY, MG e/ibrar I
2k, BB TCHBEEEO A VG I B ELEENTWA, Fiz, %HFDO MEFEICHERE
?5& ]I, LEO b BT AT THY | [HYA Tk, AXVEISFARER A T
Av - hb—=027a—20ffr, BIEEL7cWX v U 7 &2~ v F LA CREERKICET
LIEHRRE, IV INNTEERDP D OFTFENEVEELZ RO 2 DIZENLD Y v — A fgfitle &
DOEEREZ I 2 TV oM,

(2)  ZDOMOMBUFEEEIIZ X 2 B #HA

<AFRLET ST h>

AP A X —RIMAFEO S & 2013 FICHE L, IV AFAL R hbA X FL—=U T K
4> (Michigan Skilled Trades Training Fund) | (&, fﬁ%ﬁﬁi s REORE LTI N ES D
TODORAEFEIE, BIXOTREHIMEICHLE L SN ERESOT-OOWERE ELHME L
Ta s T AThDH, H7ﬁ77MiZM8$Eﬁﬁfmﬂbkk%@\F3%4/7'7QA
M ¥4 (Going PRO Talent Fund) | WO AFRD S LT LA TR BIEIZE D,

<TIFVT A4 AV« Ta s T h>

WHEFOT T LT A Ay TIRETHD INT T LT 0 2y 7Pk (State
Apprenticeship Expansion : SAE) | BIRRK& 7 1 275 ADTF, A MICi 2020 4£12 1,430 /5 R
VOB AAT STz, LEO 1%, 4% b RIBIAEDI M S h Z LI LT Y, 2021 LIk
2023 HEE T, BomWI L « T LT 4 AV v, (pre—apprenticeship) 712 7T L& HEL

BT « FTROBERT 7L T 4 AT w7 (RAP) SINEEOMEK & IBIEE XZA AL Lic 7 a s
T LETFTELTNLM,

139 hitps://www.michigan.gov/frontliners/0,9886,7-412-100626---,00.html

140 hitps://www.michigan.gov/frontliners/

141 hitps://www.michigan.gov/leo/0,5863,7-336-78421 99824---,00.html#comp 116329 ;BE&ERE:
https://www.mlive.com/public-interest/2020/07/new-michigan-tool-designed-to-teach-unemployed-workers-new-
skills.html

142 hitps://www.michigan.gov/documents/lara/MI_Unified State Plan 558091 7.pdf

143 hitps://www.michigan.gov/leo/0,5863,7-336-94422 95539 64361-312972--,00.html

ATOTSLIFK, HFRAOFIMINADEZETTFENBDOLI=CEEZFT, 2020 EQEEMWMH F, /Ry —IBMENEI
FYRZELNhI=M, 2021 E£EFHBRELTLS,

144 hitps://buildbackbetter.gov/nominees-and-appointees/jennifer-granholm/;
https://www.michigan.gov/documents/leo/State Apprenticeship _Expansion SAE 2020 Grant Program RFP_71094
5_7.pdf
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Fm, [TV T4 Ay THFHOZDDOT RN A« SV« B #— (Advance Michigan
Center for Apprenticeship Innovation : AMCAI) | IX. 2015 &E)35 2020 2. X 0 MWW
TITEBBINL., 77 VLo T 4 ARG ELFR ST LM MATH D, KEHBHEOT AV - T
Lo T A Ay T « £ =T F 7 (American Apprenticemship Initiative : AAL) 7>6 B4 400
A RANFERENEZ, EEIVH Y a3a2=F 4+ T 547 A% (Southeast Michigan
Community Alliance : SEMCA) ZZEFAIZ, ROt/ - ZF - kR Cotp hic L viThh
oo ERNELLTUL, OT7 7L T 4 AV vy FOAT— 7 )V —M O Mg s e, @QFED
FEVIRZE S B RHS LTe Rtk 22 1 Y % =2 7 LB, @OFEICH S T2BUE - FEROFEE AX LT v
TOWOIAE, @T TV T 4 Ay T« TalT MIBMT HEEITLE > THONR) LT WEREX
DROER, OBRAELREWEDOHEIZT LT A Ay T ERITIA BT 4 TERBHTE
LEIBRFHBT TV T4 Ry T ETNEREBRT LD T AR ©T7 LT
AADRFE LT T LD T 2RI IZODOFY U T NZAOHE, QT 7L o7 4 22y 7T ORI
FHIOERK, @F VT 4 AV y T HEMT HEEFE~OEWN I - R ENEGENDLE, 2
5 L7 A% a8 U T, AMCAT ~S— R J—[F 2020 45, RAP 77 L7 ¢ 2%k 664 N (BFE 600
N) L HTHIS IR 464 t (BA% 226 #8) &9 plR & iRk L7210,

—J7, IR E OFIE & LTiE, 2018 FEREETHMBI L [T i7" e 77 A

(Michigan Advanced Technician Training Program : MAT?) | . &~A v h~—BEETHEEEL T
W5, ZAuE, BESE R ORI RN ESIC BT 2 978 O A LA R L Eln bl L 2 BERFEH N &
WO SRR A BIE L, MmN A LEE T OAMERICESZBW T LT 4 Ay T E
ThD, B, Fa v U A 0 ZAEISENKRIAT L7z 2020 L, 728 =TI %27
TTVT 4 ADGE  ATEE 21TV, 2021 LRI AT T b HEfR 2D TV 5 1

2.2.3.2 MNBUNOSHAE T 7 7T KEFIH LT AME RO S

ZDEN, IVHMCEBTHLAMEREE T2 7 Z LAEER LTV D eEREpIE LT, [Ivh
YeAXNVRERLA X f—=u 7R (Bla—A 7 s T AMEE) | OFpIE LTI TR
DEIDHBID,

X 2-11 I HUMNEEOTEFRFE
SVHY cAFAL KRR LA R NL—=u P A Ba— o7 - 7 A\MES)

¥4 N

Dematic BESELE Y v ¥ —, EERRICB I 2HBV AT ADY Y 22— a O

Corporation'*® At FERR. BRE., AR — AT O EEALTH S, [FFRIE 2014 FFICHHE R H A
12277 1,000 FADAFL K« LA X+ bL—=2 7 REDOTHEEZ T
I/\E)Mg

Herman Miller, F7 4 AFEE  FREER DA =B —, 2014 4FEITAFNL R FL AR b

Inc. ' L—=V P HA L LT, 24 15 4,475 RAOREBZSZHE L, S8 404 A &
BHIPEE R 20 ATk U THESBED IS 1T ME 2 51T, S 61T, #Hil-2A
MEZELT, AFEOMHEEZE_THELTND, P
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Fiat Chrysler HENE A —H—Th AR, 2014 FIZAF AR LA X FL—=2 03
Automobiles US 4L LT, 773,500 KLvofiBhz=iE L., INNOEEOMN T CReE(ED T 7
LLC!? LT 4 Ry Fu sl AEEB LY

Duncan Aviation'®™ | Duncan Aviation %, I I H N THE—, KBIZ—v L « = 0 ORI/
fii (AT FrA BB, SR 2ITO 2N TXHRETHD, HIEEZFAH
L7=mHEF i OFE R, Ffhid, K0 ORITHEOEEMNRREE oz, . 2
I LIEWHEX, HEEBEDOX v U THEICHENL > T\ 5D, FfkiX, HilER%
MET DL EBIT, HERLA LV E 2 —F R TONHERSHE G 2@ L Tl L7
Hifr# OB RRICE D LA TV D,

AT S4B Y = 79 A h 22 FITERR

F7-. AMCAL IZ&MNT B~V —+« 73— KA L v (Henry Ford College) TiX, w/LF « A% )L
Ne~v=aZy77Fx VT - AT F A7 a7 A (Multi-Skilled Manufacturing
Maintenance [Mechatronics] Program) Z#ZfliLTW\5, F ¥ /XA TOfERE 74— K - £—
H —tE DN T COEGH#E OMTERRT 52 LT, FAFarEa—2fen RT 7 X
E Vo TEBRORGEREICR A R 2B AFRSCA SN EFIIE T D, 2070 T T 55K T LA
X, RKRFZFBOENIZRG L, FEBET ST I LUT A AY T - Tl T AOSINERZH
HTEHLTEDY,

2.2.4 WHEES AU 2 AM

2.2.4.1 FafOEREY A

J.B. 7V J— (J.B. Pritzker) &¥F (RI45) 1X, 7/b—R « 75— (Bruce Rauner) HiFHA!
=GR 20, 2019 41 AL BMEL7Z, MAaERTIE, KT TERHES, ZESC~ A /Y
T 4 NERTE HHEORBLCE R ORE, BRIERE, REORE, MIEBER, LGBT ORI
IR CRBEEORE LTI e, — . BRABOR T, FRICEMAIN Z EM L7 58t [Think Big:
A Plan for Illinois Jobs] %S, OA > 7 7%fi, @QFHFEOAIH, OEEHE ~DOHKE,
@BEERFEOBFRICINZ T, ORIEEDEREME (Junpstart Manufacturing) 2%V AA, #lEsE L
5718 7 OFREIC R A TV BBV E R LIZYS, TR S 7 ) Y i — N, S (057712
BERITTBORE R ERELTWD, FiicZedtm e LTI b anizbob b, 7717

145 hitps://winintelligence.org/initiatives/apprenticeships/

146 nhitps://miapprenticeship.org/2020-year-in-review/

147 hitps://mat2apprenticeships.com/2020-a-year-of-growth-and-momentum/

18 RAYTERIILI=R4tIL, —AV R (Siemens) #t D& T &Axo1=. 2016 £ Kion J IL—F (F4Y) ICEREN 1=,
https://www.dematic.com

149 nhitps://subsidytracker.goodjobsfirst.org/subsidy-tracker/mi-dematic-corporation

150 hitps://www.hermanmiller.com

151 hitps://subsidytracker.goodjobsfirst.org/subsidy-tracker/mi-herman-miller-inc-17

152 hitps://www.fcagroup.com/en-US/pages/home.aspx

153 hitps://subsidytracker.qoodjobsfirst.org/subsidy-tracker/mi-fiat-chrysler-automobiles-us-lic

154 hitps://www.duncanaviation.aero

155 hitps://miapprenticeship.org/downriver-high-school-students-benefit-mechatronics-pre-apprenticeship-experience/
156 https://ballotpedia.org/Jd.B._Pritzker (2021 £ 3 AIR7E. RIMAMEBORZH MM PO I IS A FBARILT TICHEHS
NTWB=8., FDRHFEET7T—H14TELTELTL S ballotpedia.org ID1EHRES EICRYEEDT-)
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LAY T DI IRIERN DT 0 7T DY T D HHERLT-bDLH 5, LT, E2ED
BERRINT D,

(1) HBUEELHENFEEICE ORI - AMERGHE

TV —INEE, BEEZO 2019 42 1 H 16 BT T, TAMBRZE & ATk U TN BUF
DOEY A Z it BN EES (Executive Order Strengthening the State’s Commitment to
Workforce Development and Job Creation) ™) ZF&HE L7z, [EFNFS TIL. MNEEREREE
(I11inois Department of Commerce and Economic Opportunity : DCEO) (Zx} L T. HEMEZEIZXS
T HINBUF D Z AV E TORY B DT & A HER L E < REREEEORE, A ZHEINT
&7~ 2= ¢ (disenfranchised communities) (23T D5 E /1 EIRDOFE « Ui/ & DO FEfEN
FRENTWS, {HRERDEMERIIT, ~NRFTIT, ZU—rTF 7 7 ud— BECZ,
UGB DRESTFIZONTHEEHEENL TV D,

DCEO 1% 2019 42 10 A, TA U / A M OFEFFE - FekDO A B RKGEH#E (A Plan to Revitalize the
T1linois Economy and Build the Workforce of the Future) '*®] ZFF L7, FEEIX. 4V /
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162 hitps://www.illinoisworknet.com/WIOA/programs/Pages/Apprenticeship-Notice-of-Funding-Opportunity.aspx
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165 hitps://www.radio.com/wbbm780/articles/pritzker-announces-expansion-illinois-apprenticeship-program
166 hitps://week.com/2020/07/14/illinois-announces-expansion-of-state-apprenticeship-program/

167 hitps://www2.illinois.gov/dceo/Media/PressReleases/Pages/PR102720-2.aspx

168 hitps://www2.illinois.gov/IISNews/20693-Gov. Pritzker Releases 5-

Year Economic Plan Outlining Bold Vision for Job Creation.pdf;
https://www2.illinois.gov/dceo/Pages/EconPlan2019.aspx
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residents/2272297/ ; https://www.14news.com/2020/06/05/il-gov-pritzker-announces-new-virtual-training-initiative-
unemployed-state-residents/
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https://www.businesswire.com/news/home/20200604005621/en/Manufacturing-Institute-Sees-Demand-for-Reskilled-Workers-as-US-Manufacturers-Bring-Jobs-Home
https://www.businesswire.com/news/home/20200604005621/en/Manufacturing-Institute-Sees-Demand-for-Reskilled-Workers-as-US-Manufacturers-Bring-Jobs-Home
https://www.kheaa.com/website/kheaa/work_ready?main=1

6,300 NDOWEZEERSGE2XET D [(RY— . ro X yd—. 7o I 258524 (Better Kentucky
Promise Scholarship) | D#rax %&£ L7227,
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[N CIEZRTR D4 > % F—KY FAME (2 X2 AMEROE Y AN L OEFEIFIHIN TN D,

FA Y DFEZERE A — 71— CT&H 5 Hahn Automation Tld., R TEHE L-H#EE ED X HIZFEBED
EFICBT L0, EOLIITBEL LTWDLHEMZ RO AMZ 2T 50D RETH o725, KY
FAME Z18 U CHMHA OWHE Y v 7T L& T 2 2 & THRIRTE 72L& 92, KY FAVE 213z
Toyota Motor Manufacturing <° 3M. Bosch. GE Appliance. Ford ZDKFEENRNSZML TR, #
NENDRENZDAFNAX Y v THRRT D720, BFEL OISR A 2= —2a 20l
LT a7 LAOFHERDBATHOI TN DM,

F 72 KY FAME OSN3/ M S 20, FEERE T — U 7, Ry F 2 A—F—0D Sealinglife
Technology 1X~A / U T 4 OLMENRETH/IEEEN, AMEBERIZOT BN TFERBR S TW
THKY FAMEIZE > THEELTE ML —=0 T ELD ANMETEIETX A IR TU 5220,

2.2.7 VEHEEHES - 7T AM

2.2.7.1 B OFERELY A

Vv - TRy b (Greg Abbott) Zg (LFI%E) 1L, AT CIZT ¥V ANBRFREZBE D, FMNT
IR L 7 DREE A RFOMESE & LT 2015 FITHAT L7z, BHELORFEIRIE, EBRBiH 7 Ll X o4
AL LV < OREACREIESOAIIZIRY A TE?, RMFEOT, 7XFFZAMBFO
TR BT BORIC B W THRAICEL L TV D FHPERITIT, Sl (Advanced Manufacturing) . i
72 « ZH7 « 3 (Aerospace, Aviation & Defense) . XA AT 7/ al— - T4 TP A A
(Biotechnology & Life Sciences) . T x/L¥— (Energy) . (H#k#fF (Information Technology)
NEFENTEY?2, BEENEERMESTICHLZ EMax b, 2o Lz, LTFICAD LI
TRy MNEIFERFET D AMBEMRBIEECR I, RERICRME LB TRES LTV D DT Tl
WHOD, BEEZBRERLIEZARLE o T0D EHRLND,

(1) INFFEFEEDOA =T F7
<=HEBIC X 2T A =T TFT >

AT BEEDHRBELSLVEHIEHEETEGI o1z,
https://www.courier-journal.com/story/news/politics/ky-general-assembly/2021/01/07/kentucky-gov-andy-beshear-
boosts-education-spending-2021-budget/6562087002/

218 witps://fame-usa.com/fame-program-locations/kentucky-fame/

219 wttps://amatrol.com/ky-fames-7-steps-solving-manufacturing-skills-gap/

220 [7] £ ; https:/iwww.nkytribune.com/2015/01/ky-fame-to-expand-its-apprentice-style-training-program-statewide-
nky-chapter-among-new-ones/

221 witps://www.gregabbott.com/bio/

222 nitps://gov.texas.gov/business/page/target-industries
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https://www.courier-journal.com/story/news/politics/ky-general-assembly/2021/01/07/kentucky-gov-andy-beshear-boosts-education-spending-2021-budget/6562087002/
https://fame-usa.com/fame-program-locations/kentucky-fame/
https://amatrol.com/ky-fames-7-steps-solving-manufacturing-skills-gap/
https://www.gregabbott.com/bio/
https://gov.texas.gov/business/page/target-industries

TRy MWL 2016 £ 3 A 7 B, 7 %0 A MNOHUBRFTEENC LB & S5 5518 ) OFRBESCE H
B DORPUT DN TIAE L, 7 % 2 MO 578 11501k & IR & 32 D EFEICEFE T H A B RIS
BT HERNT 7 —F 2Rt LT 72, T3 ZINBOFNO 3 ORI BUMFSES 2 w4 X+
DA TTFT T ZHEEAC K B9 14 =2 757 (Tri-Agency Workforce Initiative, LAT [95
A= T7F 72 ) | ZRBTHIERELE?, FA =7 F713#HER (Education
Agency : TEA) . BEHBEMNERES (Higher Education Coordinating Board : THECB) . T E

2> (Workforce Commission : TWC) D =BHFASEIAEEE U CHUY A, F O FEREEL, K458
@ﬁ%%f%éﬂ v g F—2ME 9, 2016 4 11 A2k, 3 BERADEA ;5\7%%xMﬁ$_
X ANUER SR ABEEARIES (four prime recommendations) Z&de [ZZED 7= D KR
BV AT XV ZAORKDTZDDHE & @11 DOFE (Prosperity Requires Being Bold:
Integrating Education and the Workforce for a Bright Texas Future) %] 3% EIN7-, FHAK
REITROEY

o WHRIZENT, E2RRFICB W TT Y AMOBENIALE ZHENLT D 72D OBy 72 B
A ERET D,

 EETRAEEZOX v T HERAELE ST R E LT, SIRBEN S mEFKIC
BWTHE:, B, ERE, B ORBERN 2T 5720 O HE 2T 5,

« TEA, THECB, TWC. ZDfth 2T — 2 iRV &2 —R DM L 0 RN OEE B A % 5 S HE g
[60x30TX) (k) ERFHSE D,

o FMOBHRENDOHE, mEEDT LDV — 202 e L, B % Otk
etET 5,

7Ry MNENERIE 2020 45 2 A 13 HAHT T, MBS X 255 A = 7 F 7 LT, #5586 7%
P 2AINGEES TR S NI PR B IC BT 515% (House Bill 3%9) (ZHD3& . 7 %4 24K
DR 72 G718 SIBRE = — XL T D 72 OIS 2R ET 5 L HRKDE2T, Znzwzi), 5@
A =TT F71H2020 4 11 A, 7Ry MNEIEICK L, 3 DOEEEHE & Z OIK 2 527R L7228,

XF 2-15 HE A =T F AL DT Ry MIEE~DIERS (2020 4 11 H)

223 pttps://triagency.texas.gov/

224 https://gov.texas.gov/news/post/governor _abbott establishes tri_agency workforce initiative

225 https://www.twce.state.tx.us/files/partners/tri-agency-report-office-governor-twe. pdf

226 pitps://tea.texas.gov/about-tea/government-relations-and-legal/government-relations/house-bill-3 ; %8 . FliE (&, M
NAIZOHNHEEMBEE (Pre-K)HS 12 ZEFTORBHREFEEL. FELENERBBEZELT. ALYDITEATL
U, BEDEBELIZYEWNST-CENTESRLSITT S0 Fif-HIHBEEIRATHEERHDED
(https://gov.texas.gov/uploads/files/press/Tri_Agency Report FINAL SUBMITTED TO GOVERNOR_ 02.2020.pdf)

227 https://gov.texas.gov/news/post/governor-abbott-charges-tri-agency-workforce-initiative-with-continued-
transformation-of-workforce-development

228 pttps://tea.texas.gov/about-tea/news-and-multimedia/news-releases/news-2020/tri-agency-workforce-initiative-
submits-report-to-governor-abbott; http://tawb.org/wp-content/uploads/2021/01/Tri-Agency-Workforce-Initiative-Final-
Report-Dec-2020.pdf (R#REE (& 2020 £ 12 BIZARIN LD TH LM, AMEZICHEVT. ShoDEBEEELHK
[ZDULVTIE, 2020 £ 11 AIZHMAIEBITRINIZEERSNTINS)
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https://tea.texas.gov/about-tea/news-and-multimedia/news-releases/news-2020/tri-agency-workforce-initiative-submits-report-to-governor-abbott
https://tea.texas.gov/about-tea/news-and-multimedia/news-releases/news-2020/tri-agency-workforce-initiative-submits-report-to-governor-abbott
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HFT) Tri-Agency Workforce Initiative ” Linking Education and Workforce: Spurring Economic
Growth across Texas” December 2020%%°% H\ZVERK

<TEFVA ANMaxsvary - Tarsgn @iEks) >

TRy MNENEL 2018 4E 4 B, T Y AN Samsung Austin Semiconductor (2T, REINIZIE
28 LOAME GRS KO - JEMERR 7 77 AL LT I7%Y 2 - Af=axr e
v 75 (Texas Talent Connection Program) | #FFEL, FOF L LT II KL A
FILSTEM A > Z—> v w7 (middle-skill STEM internship) B2 5488 2 F6E L7220,

[(TF%Y R Afaxrsvar - 7urTn) 3, OBERE, ORHISHRDP LI N2 DR
B, OQEFMIT T 0 7T L, QRERBRSA LV F—0 vy T2 F0REHREZEL, FEOD
LERERRE LI a1 22 NRICRIE L, EEa2 AT 27 E L EAE L 2ok
X Bk EHOMEZ2XET 52 2HME LEEMR& T 0 /7 0 THD, TORBEERNKT S
ToOIZHY #de, kS5 @) 1ZEE 2 (Workforce Board) . EMHESLEMAEHIA, S%EBEKE, 7
AR, T, FEERO I 2 =7 Ml ERBERR LR D, [FT 0 ST NI 7 )
BNOLEMEIZEH Sy EIND T 7 — « <A % — (Wagner-Peyser) 7(b)Bipk&1 MR & L, MBUMF
DOT XY 2 @EEXZES (Texas Workforce Committee : TWC) B X UINENETEENO T XY A58 5

229 witp://tawb.org/wp-content/uploads/2021/01/Tri-Agency-Workforce-Initiative-Final-Report-Dec-2020. pdf

230 https://www.gregabbott.com/governor-abbott-announces-texas-talent-connection-program-presents-500000-
grants/

211933 FIZHIFESH., BMICHBITEAHBES —EXMBDOHRBECNICHTIMEEERET i, FBAHKREE
(WIA, 1998 ) wHE D EHHESE (WIOA, 2014 F) IZKYBESIN TS, BITETH D,
https://www.dol.gov/agencies/eta/american-job-centers/wagner-peyser
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Lo,
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232 https://gov.texas.gov/organization/twic

233 hitps://gov.texas.gov/organization/twic/wagner_peyser 7b_program ;
https://gov.texas.gov/uploads/files/organization/twic/TTC-Application-Info.pdf ;
https://gov.texas.gov/news/post/governor-abbott-announces-5-million-in-texas-talent-connection-grants-for-workforce-

training-programs

BB E R R ELSF=T—9TH—R ) a—2aV (T BT 6 D(#EE 50 ARIL)HY. 55 5 DA R EXBEETH-T-,
235 hitps://www.gregabbott.com/governor-abbott-announces-texas-talent-connection-program-presents-500000-
grants/
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The Community Learning Center | 9 Ji 2,998 K/L S BLIE Ak S K O Ik B FR
Inc. in Tarrant County XS T B2, IBREEARCKESIZH
JER OB LI ERMET 7Ty e
h (BE, e EHER)

Workforce Solutions | 25 /7 8, 755 K/L T ERMEZ B 70U 16~24 1wk DEF 1%
Borderplex in El Paso Aayba—H YA A IT B #
— [T A DT

AT 7Ry MNIEY =7 YA & TR Y — 2P0 HITHERR

F7- 2019 FFEIiT. [FFVR - AMaxrsary - a0 ITEVREE 520 5 KD 156 O
BHEREIMB L OMERE T e Y =7 M ENTz, 2055, FRCEGEEICED L L DIILT
DY Thol-,

X3 2-18 20194F [FXH R« A\Maxs v ar - FalIh : Bikbefebxts o Sl

BEMBR Ty S HH N

k
Embry-Riddle 50 J7 Kov 18~24 DEHR, BEITIEH . BEEANZIRIC, Tim
Aeronautical BUEFATCHTZE « HIZEFH - 1T B OB RER)IH 2 $21t
University
Worldwide
Skill Point 25 5 Fov et G O IR W T, RITRE PR KR 72 BTt LK
Alliance in Travis RMDICAF N EIT OB ET 5, — 8T v AR—2R
County DETNEHANTZAX LRy v TE 7 1 7T L
The Community 92,998 K/b | SelinfidEmakds L O I3 2 BT RHS T 2720,
Learning Center BEEANSCKERE I CHEHOKS LI LRIET sy
Inc. in Tarrant =7 b (g, ZEFEHER
County
Workforce Solutions | 258,755 R/b | T ERMEAFF/Z2W 16~24 O EHIIKTH AL Ea—H -
Borderplex in El YAz R, IT v 7 Z—miT IO
Paso

HAD 7Ry MNEFET 27 A b LAY U — 2515 L ER

B, 2020 FFITHTRL 2 v T A L RPRGYEGRAT O 5B TR &I T D BRI T O T, 2021 4
FTHEHSND EHERINLTND™,
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236 https://www.gregabbott.com/governor-abbott-announces-5-million-texas-talent-connection-grants-workforce-
training-programs/

237 https://gov.texas.gov/news/post/governor-abbott-announces-5.2-million-in-texas-talent-connection-grants-for-
innovative-workforce-skills-training-programs

238 hitps://gov.texas.gov/organization/twic/wagner _peyser 7b_program
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239 https://reportcenter.highered.texas.gov/agency-publication/miscellaneous/60x30tx-strategic-plan-for-higher-
education/;

https://gov.texas.gov/uploads/files/press/Tri_Agency Report FINAL SUBMITTED TO GOVERNOR 02.2020.pdf
240 https://gov.texas.gov/uploads/files/press/Tri_Agency Report FINAL SUBMITTED TO GOVERNOR 02.2020.pdf
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Prosperity Requires Being Bold: A Progress Report”
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241 https://www.applytexas.org/adappc/gen/c_start. WBX
242 https://gov.texas.gov/uploads/files/press/Tri_Agency Report FINAL SUBMITTED TO GOVERNOR 02.2020.pdf
243 http://tawb.org/wp-content/uploads/2021/01/Tri-Agency-Workforce-Initiative-Final-Report-Dec-2020.pdf
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e Ampaire, Inc.

e (alifornia Manufacturing Technology Consulting (CMTC)
e (lean Energy Smart Manufacturing Innovation Institute (CESMII)
e Impresa Aerospace, LLC

e L3 Technologies

e FElectron Devices

e MAG Aerospace Industries, LLC

e Magnetika, Inc.

e MORF3D

e Northrop Grumman Corporation

e S&H Machine

e South Bay Workforce Investment Board (SBWIB)

e Space Vector Corporation

e Verisurf Software, Inc.

281 https://files.eric.ed.gov/fulltext/ED594003.pdf
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Chief executives 11-1011 17.1 14.5 -2.6 -15.2 | Bachelor's degree 5 years or more None
General and operations managers 11-1021 216.4 214.8 -1.6 -0.8 | Bachelor's degree 5 years or more None
Advertising and promotions managers 11-2011 0.7 0.7 0 -0.5 | Bachelor's degree Less than 5 years None
Marketing managers 11-2021 27.2 27.3 0.1 0.5 | Bachelor's degree 5 years or more None
Sales managers 11-2022 45.2 45.2 0 0 | Bachelor's degree Less than 5 years None
Public relations and fundraising managers 11-2030 2.6 2.7 0.1 3 | Bachelor's degree 5 years or more None
Administrative services and facilities managers 11-3010 23.6 23.7 0.1 0.4 | Bachelor's degree Less than 5 years None
Computer and information systems managers 11-3021 30.6 30.5 0 -0.1 | Bachelor's degree 5 years or more None
Financial managers 11-3031 43 47.3 4.3 10 | Bachelor's degree 5 years or more None
Industrial production managers 11-3051 143.1 143.4 0.4 0.3 | Bachelor's degree 5 years or more None
Purchasing managers 11-3061 20 20.1 0.1 0.4 | Bachelor's degree 5 years or more None
Transportation, storage, and distribution | 11-3071 15.2 15.2 0.1 0.4 | High school diploma or | 5 years or more None
managers equivalent
Compensation and benefits managers 11-3111 1.2 1.2 -3.9 | Bachelor's degree 5 years or more None
Human resources managers 11-3121 18.6 18.7 0.1 0.4 | Bachelor's degree 5 years or more None
Training and development managers 11-3131 2.7 2.8 1.4 | Bachelor's degree 5 years or more None
Farmers, ranchers, and other agricultural | 11-9013 0.3 0.3 3.1 | High school diploma or | 5 years or more None
managers equivalent
Construction managers 11-9021 2.3 2.5 0.1 5.9 | Bachelor's degree None Moderate-term on-
the-job training
Architectural and engineering managers 11-9041 68.4 69.2 0.8 1.2 | Bachelor's degree 5 years or more None
Food service managers 11-9051 0.7 0.7 3.3 | High school diploma or | Less than 5 years None
equivalent
Medical and health services managers 11-9111 1.2 1.5 0.3 25.5 | Bachelor's degree Less than 5 years None
Natural sciences managers 11-9121 11.8 12.4 0.6 5 | Bachelor's degree 5 years or more None
Property, real estate, and community association | 11-9141 0.3 0.3 0 0.7 | High school diploma or | Less than 5 years None
managers equivalent
Emergency management directors 11-9161 0.1 0.1 -1.7 | Bachelor's degree 5 years or more None
Personal service managers, all other; 11-9198 36 36.3 0.4 1 | Bachelor's degree Less than 5 years None
entertainment and recreation managers, except
gambling; and managers, all other
Buyers and purchasing agents 13-1020 102.1 92.4 -9.7 -9.5 | Bachelor's degree None Moderate-term on-
the-job training
Claims adjusters, examiners, and investigators 13-1031 0.1 0.1 0 -7.6 | High school diploma or | None Long-term  on-the-
equivalent job training
Compliance officers 13-1041 18.2 18.6 0.4 2 | Bachelor's degree None Moderate-term on-
the-job training
Cost estimators 13-1051 27.2 25.5 -1.7 -6.1 | Bachelor's degree None Moderate-term on-
the-job training
Human resources specialists 13-1071 51.7 50.7 -1 -1.9 | Bachelor's degree None None
Labor relations specialists 13-1075 15 1.4 -0.1 -6.6 | Bachelor's degree Less than 5 years None
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Logisticians 13-1081 45.9 46.6 0.6 1.3 | Bachelor's degree None None
Management analysts 13-1111 24.8 25 0.3 1.1 | Bachelor's degree Less than 5 years None
Meeting, convention, and event planners 13-1121 2.6 2.7 0.1 2 | Bachelor's degree None None
Fundraisers 13-1131 0.1 0.1 0 4.1 | Bachelor's degree None None
Compensation, benefits, and job analysis | 13-1141 4 4 0 0.3 | Bachelor's degree Less than 5 years None
specialists
Training and development specialists 13-1151 21.7 21.8 0.1 0.6 | Bachelor's degree Less than 5 years None
Market research analysts and marketing | 13-1161 48.7 53.5 4.8 10 | Bachelor's degree None None
specialists
Project management specialists and business | 13-1198 71.2 71.8 0.5 0.8 | Bachelor's degree None None
operations specialists, all other
Accountants and auditors 13-2011 85 84.9 -0.1 -0.2 | Bachelor's degree None None
Budget analysts 13-2031 3.3 3.3 0 -0.5 | Bachelor's degree None None
Credit analysts 13-2041 2.2 2 -0.2 -9.8 | Bachelor's degree None None
Personal financial advisors 13-2052 0.1 0.1 0 -6.7 | Bachelor's degree None Long-term  on-the-
job training
Loan officers 13-2072 0.1 0.1 0 0.6 | Bachelor's degree None Moderate-term on-
the-job training
Financial and investment analysts, financial risk | 13-2098 24.3 24.7 0.4 1.6 | Bachelor's degree None None
specialists, and financial specialists, all other
Computer systems analysts 15-1211 30.6 29.4 -1.3 -4.1 | Bachelor's degree None None
Information security analysts 15-1212 5.9 6.8 0.9 16.1 | Bachelor's degree Less than 5 years None
Computer and information research scientists 15-1221 0.9 0.8 0 -1.9 | Master's degree None None
Computer network support specialists 15-1231 7.7 7.6 -0.1 -1 | Associate's degree None None
Computer user support specialists 15-1232 32.8 31.3 -1.5 -4.5 | Some college, no | None None
degree
Computer network architects 15-1241 7.1 6.6 -0.5 -6.5 | Bachelor's degree 5 years or more None
Network and computer systems administrators 15-1244 24.9 23.6 -1.3 -5.2 | Bachelor's degree None None
Database administrators and architects 15-1245 5.6 5.5 0 -0.4 | Bachelor's degree None None
Computer programmers 15-1251 12.6 10 -2.6 -20.4 | Bachelor's degree None None
Software developers and software quality | 15-1256 157.8 171.4 13.6 8.6 | Bachelor's degree None None
assurance analysts and testers
Web developers and digital interface designers 15-1257 4.8 4.6 -0.2 -3.2 | Associate's degree None None
Computer occupations, all other 15-1299 13.9 13.6 -0.2 -1.8 | Bachelor's degree None None
Mathematicians 15-2021 0.1 0.1 0 5.3 | Master's degree None None
Operations research analysts 15-2031 6.7 7.9 1.1 16.7 | Bachelor's degree None None
Statisticians 15-2041 1.8 2.4 0.6 30.8 | Master's degree None None
Architects, except landscape and naval 17-1011 0.7 0.7 0 1.8 | Bachelor's degree None Internship/residency
Surveyors 17-1022 0.1 0.1 0 -5 | Bachelor's degree None Internship/residency
Aerospace engineers 17-2011 31.1 32.3 1.2 4 | Bachelor's degree None None
Agricultural engineers 17-2021 0.2 0.2 0 -2.9 | Bachelor's degree None None
Bioengineers and biomedical engineers 17-2031 9.1 9.5 0.4 4.3 | Bachelor's degree None None
Chemical engineers 17-2041 16.9 18.7 1.8 10.4 | Bachelor's degree None None
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Civil engineers 17-2051 3.5 3.5 0 -0.6 | Bachelor's degree None None
Computer hardware engineers 17-2061 21.8 21.7 -0.1 -0.4 | Bachelor's degree None None
Electrical engineers 17-2071 65.8 66.9 1.2 1.8 | Bachelor's degree None None
Electronics engineers, except computer 17-2072 45.4 47.3 1.8 4.1 | Bachelor's degree None None
Environmental engineers 17-2081 3.4 3.3 0 -0.6 | Bachelor's degree None None
Health and safety engineers, except mining safety | 17-2111 7.1 7.1 0 0.5 | Bachelor's degree None None
engineers and inspectors
Industrial engineers 17-2112 210.1 232.4 22.3 10.6 | Bachelor's degree None None
Marine engineers and naval architects 17-2121 5.3 4.9 -0.4 -7.3 | Bachelor's degree None None
Materials engineers 17-2131 15.4 15.5 0.1 0.6 | Bachelor's degree None None
Mechanical engineers 17-2141 151.4 159.1 7.7 5.1 | Bachelor's degree None None
Nuclear engineers 17-2161 1.4 1.3 -0.1 -7.8 | Bachelor's degree None None
Petroleum engineers 17-2171 3.2 3.1 -0.1 -2.8 | Bachelor's degree None None
Engineers, all other 17-2199 40.3 41 0.8 1.9 | Bachelor's degree None None
Architectural and civil drafters 17-3011 6.2 6.3 0 0.4 | Associate's degree None None
Electrical and electronics drafters 17-3012 6.2 6.2 0 0 | Associate's degree None None
Mechanical drafters 17-3013 30.4 27.8 -2.6 -8.6 | Associate's degree None None
Drafters, all other 17-3019 5.1 4.9 -0.1 -2.7 | Associate's degree None None
Aerospace engineering and operations | 17-3021 5.7 5.9 0.1 2.5 | Associate's degree None None
technologists and technicians
Civil engineering technologists and technicians 17-3022 0.3 0.3 0 3.5 | Associate's degree None None
Electrical and electronic engineering technologists | 17-3023 46.8 46.7 -0.2 -0.3 | Associate's degree None None
and technicians
Electro-mechanical and mechatronics | 17-3024 7.6 7.7 0.1 1.2 | Associate's degree None None
technologists and technicians
Environmental engineering technologists and | 17-3025 1.4 1.4 0 1 | Associate's degree None None
technicians
Industrial engineering technologists and | 17-3026 53.8 54.3 0.6 1.1 | Associate's degree None None
technicians
Mechanical engineering technologists and | 17-3027 22.1 22.6 0.5 2.2 | Associate's degree None None
technicians
Surveying and mapping technicians 17-3031 0.3 0.3 0 -2.5 | High school diploma or | None Moderate-term on-
equivalent the-job training
Calibration technologists and technicians and | 17-3098 26.7 26.8 0.1 0.5 | Associate's degree None None
engineering technologists and technicians, except
drafters, all other
Animal scientists 19-1011 0.3 0.4 0 12.1 | Bachelor's degree None None
Food scientists and technologists 19-1012 7.8 8.1 0.2 3.2 | Bachelor's degree None None
Soil and plant scientists 19-1013 0.2 0.2 0 -3.8 | Bachelor's degree None None
Biochemists and biophysicists 19-1021 5.1 5.3 0.2 4.7 | Doctoral or professional | None None
degree
Microbiologists 19-1022 3.4 3.5 0.2 5 | Bachelor's degree None None
Biological scientists, all other 19-1029 1.5 1.6 0.1 5.3 | Bachelor's degree None None
Foresters 19-1032 0.9 0.9 0 -4.7 | Bachelor's degree None None
Epidemiologists 19-1041 0.1 0.1 0 5.6 | Master's degree None None
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Medical scientists, except epidemiologists 19-1042 11.4 12 0.6 5.3 | Doctoral or professional | None None
degree
Life scientists, all other 19-1099 0.6 0.6 3.6 | Bachelor's degree None None
Physicists 19-2012 0.7 0.8 1.9 | Doctoral or professional | None None
degree
Chemists 19-2031 36.1 39.9 3.8 10.4 | Bachelor's degree None None
Materials scientists 19-2032 2.8 2.8 0.3 | Bachelor's degree None None
Environmental scientists and specialists, including | 19-2041 1.6 1.6 -0.3 | Bachelor's degree None None
health
Geoscientists, except hydrologists and | 19-2042 0.3 0.3 0 0.1 | Bachelor's degree None None
geographers
Physical scientists, all other 19-2099 1.2 1.2 2.3 | Bachelor's degree None None
Economists 19-3011 0.1 0.1 0.1 | Master's degree None None
Social scientists and related workers, all other 19-3099 0.1 0.1 2.5 | Bachelor's degree None None
Agricultural and food science technicians 19-4010 9 9.2 0.1 1.7 | Associate's degree None Moderate-term on-
the-job training
Biological technicians 19-4021 5.2 5.5 0.3 5.1 | Bachelor's degree None None
Chemical technicians 19-4031 32.6 33.1 0.5 1.5 | Associate's degree None Moderate-term on-
the-job training
Environmental science and protection technicians, | 19-4042 0.7 0.7 0 -0.9 | Associate's degree None None
including health
Geological and hydrologic technicians 19-4045 0.3 0.3 0 -3.1 | Associate's degree None Moderate-term on-
the-job training
Nuclear technicians 19-4051 0.9 0.8 0 -5.1 | Associate's degree None Moderate-term on-
the-job training
Forest and conservation technicians 19-4071 0.1 0.1 0 1.4 | Associate's degree None None
Life, physical, and social science technicians, all | 19-4099 4.7 4.9 0.1 2.4 | Associate's degree None None
other
Occupational health and safety specialists 19-5011 16.6 16.6 0 | Bachelor's degree None None
Occupational health and safety technicians 19-5012 4.6 4.6 0.4 | High school diploma or | None Moderate-term on-
equivalent the-job training
Clergy 21-2011 0.2 0.3 0 2.5 | Bachelor's degree None Moderate-term on-
the-job training
Lawyers 23-1011 5.7 6.6 0.8 14.6 | Doctoral or professional | None None
degree
Paralegals and legal assistants 23-2011 1.6 1.9 0.2 14.1 | Associate's degree None None
Legal support workers, all other 23-2099 0.2 0.2 0.6 | Associate's degree None None
Self-enrichment teachers 25-3021 0.1 0.1 -7 | High school diploma or | Less than 5 years None
equivalent
Librarians and media collections specialists 25-4022 0.2 0.2 0 1.4 | Bachelor's degree None None
Farm and home management educators 25-9021 0.1 0.1 0 -5.8 | Master's degree None None
Instructional coordinators 25-9031 0.1 0.1 0 4 | Master's degree 5 years or more None
Art directors 27-1011 15 1.4 -0.1 -6.6 | Bachelor's degree 5 years or more None
Craft artists 27-1012 1 0.9 -0.1 -8.2 | No formal educational | None Long-term  on-the-
credential job training
Fine artists, including painters, sculptors, and | 27-1013 0.8 0.7 0 -1.6 | Bachelor's degree None Long-term  on-the-
illustrators job training
Special effects artists and animators 27-1014 0.7 0.7 0 2.4 | Bachelor's degree None None
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Artists and related workers, all other 27-1019 0.2 0.2 0 3.9 | No formal educational | None Long-term  on-the-
credential job training

Commercial and industrial designers 27-1021 13.9 13.7 -0.2 -1.6 | Bachelor's degree None None

Fashion designers 27-1022 2.4 1.6 -0.7 -30.7 | Bachelor's degree None None

Graphic designers 27-1024 43.1 39.9 -3.2 -7.4 | Bachelor's degree None None

Interior designers 27-1025 0.7 0.7 0 -2.6 | Bachelor's degree None None

Merchandise displayers and window trimmers 27-1026 7.7 8 0.3 3.8 | High school diploma or | None Short-term  on-the-
equivalent job training

Set and exhibit designers 27-1027 0.1 0.1 0 -0.3 | Bachelor's degree None None

Designers, all other 27-1029 1.1 1.1 0 -4.1 | Bachelor's degree None None

Producers and directors 27-2012 0.2 0.2 0 3.2 | Bachelor's degree Less than 5 years None

Public relations specialists 27-3031 6.6 6.7 0.1 1.6 | Bachelor's degree None None

Editors 27-3041 0.8 0.8 0 -2.5 | Bachelor's degree Less than 5 years None

Technical writers 27-3042 8.7 8.8 0.1 1.4 | Bachelor's degree Less than 5 years Short-term  on-the-

job training
Writers and authors 27-3043 0.3 0.3 0 0.6 | Bachelor's degree None Long-term  on-the-
job training

Interpreters and translators 27-3091 0.4 0.5 8.2 | Bachelor's degree None None

Media and communication workers, all other 27-3099 0.4 0.5 1 | High school diploma or | None Short-term  on-the-
equivalent job training

Audio and video technicians 27-4011 0.6 0.6 0 0 | Postsecondary None Short-term  on-the-
nondegree award job training

Sound engineering technicians 27-4014 0.1 0.1 0 -1.1 | Postsecondary None Short-term  on-the-
nondegree award job training

Photographers 27-4021 0.5 0.4 0 -3.7 | High school diploma or | None Moderate-term on-
equivalent the-job training

Camera operators, television, video, and film 27-4031 0.1 0.1 5.9 | Bachelor's degree None None

Film and video editors 27-4032 0.1 0.1 9 | Bachelor's degree None None

Lighting technicians and media and | 27-4098 0.1 0.1 1.6 | High school diploma or | None Short-term  on-the-

communication equipment workers, all other equivalent job training

Pharmacists 29-1051 0.7 0.7 0 5.3 | Doctoral or professional | None None
degree

Registered nurses 29-1141 2.4 2.4 0.1 2.2 | Bachelor's degree None None

Nurse practitioners 29-1171 0.1 0.1 2.5 | Master's degree None None

Audiologists 29-1181 0.1 0.2 2.5 | Doctoral or professional | None None
degree

Physicians, all other; and ophthalmologists, | 29-1228 0.3 0.3 0 3.9 | Doctoral or professional | None Internship/residency

except pediatric degree

Acupuncturists and healthcare diagnosing or | 29-1298 0.1 0.1 0 4.5 | Master's degree None None

treating practitioners, all other

Clinical laboratory technologists and technicians 29-2010 1.1 1.2 0.1 4.9 | Bachelor's degree None None

Cardiovascular technologists and technicians 29-2031 0.3 0.3 2.8 | Associate's degree None None

Emergency medical technicians and paramedics 29-2040 0.3 0.3 1 | Postsecondary None None
nondegree award

Pharmacy technicians 29-2052 1.1 1.2 0.1 5.4 | High school diploma or | None Moderate-term on-
equivalent the-job training

Licensed practical and licensed vocational nurses | 29-2061 0.3 0.4 0 2.6 | Postsecondary None None

nondegree award
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Opticians, dispensing 29-2081 0.2 0.2 0 4.1 | High school diploma or | None Long-term  on-the-
equivalent job training

Orthotists and prosthetists 29-2091 2.6 3.1 0.5 19.6 | Master's degree None Internship/residency

Medical dosimetrists, medical records specialists, | 29-2098 0.3 0.3 1.9 | Postsecondary None None

and health technologists and technicians, all other nondegree award

Health  information  technologists, medical | 29-9098 0.1 0.1 0 4.2 | Postsecondary None None

registrars, surgical assistants, and healthcare nondegree award

practitioners and technical workers, all other

Dental assistants 31-9091 0.1 0.1 0 3.7 | Postsecondary None None
nondegree award

Medical assistants 31-9092 0.2 0.3 0 2.6 | Postsecondary None None
nondegree award

Medical equipment preparers 31-9093 0.1 0.1 0 4.3 | High school diploma or | None Moderate-term on-
equivalent the-job training

Veterinary assistants and laboratory animal | 31-9096 0.1 0.1 0 5.6 | High school diploma or | None Short-term  on-the-

caretakers equivalent job training

Healthcare support workers, all other 31-9099 0.4 0.4 0 4 | High school diploma or | None None
equivalent

First-line supervisors of firefighting and prevention | 33-1021 0.1 0.1 0 -2.2 | Postsecondary Less than 5 years Moderate-term on-

workers nondegree award the-job training

Miscellaneous first-line supervisors, protective | 33-1090 0.7 0.6 0 -6.3 | High school diploma or | Less than 5 years None

service workers equivalent

Firefighters 33-2011 0.7 0.7 0 -1.3 | Postsecondary None Long-term  on-the-
nondegree award job training

Fire inspectors and investigators 33-2021 0.1 0.1 0 -2.3 | Postsecondary 5 years or more Moderate-term on-
nondegree award the-job training

Private detectives and investigators 33-9021 0.2 0.2 0 1.9 | High school diploma or | Less than 5 years Moderate-term on-
equivalent the-job training

Security guards 33-9032 10.7 10 -0.7 -6.3 | High school diploma or | None Short-term  on-the-
equivalent job training

Crossing guards and flaggers 33-9091 0.1 0.1 0 3.3 | No formal educational | None Short-term  on-the-
credential job training

School bus monitors and protective service | 33-9098 0.6 0.7 0 1.6 | High school diploma or | None Short-term  on-the-

workers, all other equivalent job training

Chefs and head cooks 35-1011 1.4 1.5 0 1.8 | High school diploma or | 5years or more None
equivalent

First-line supervisors of food preparation and | 35-1012 4.2 4.3 0.1 3 | High school diploma or | Less than 5 years None

serving workers equivalent

Cooks, fast food 35-2011 0.3 0.3 0 3.3 | No formal educational | None Short-term  on-the-
credential job training

Cooks, institution and cafeteria 35-2012 0.5 0.5 0 -3.6 | No formal educational | None Short-term  on-the-
credential job training

Cooks, restaurant 35-2014 4.3 4.9 0.6 14.5 | No formal educational Less than 5 years Moderate-term on-
credential the-job training

Cooks, short order 35-2015 1 1 0 0 | No formal educational None Short-term on-the-
credential job training

Cooks, all other 35-2019 0.5 0.5 0 2.8 | No formal educational None Moderate-term on-
credential the-job training

Food preparation workers 35-2021 12.1 12.8 0.7 6 | No formal educational | None Short-term  on-the-
credential job training

Bartenders 35-3011 16.7 17.7 1 5.8 | No formal educational | None Short-term  on-the-
credential job training

Fast food and counter workers 35-3023 19.8 19.6 -0.2 -0.9 | No formal educational | None Short-term  on-the-

credential

job training
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Waiters and waitresses 35-3031 12.4 13 0.6 5.2 | No formal educational | None Short-term  on-the-
credential job training

Food servers, nonrestaurant 35-3041 0.6 0.6 0 4.6 | No formal educational | None Short-term  on-the-
credential job training

Dining room and cafeteria attendants and | 35-9011 1.4 1.5 0.1 4.8 | No formal educational | None Short-term  on-the-

bartender helpers credential job training

Dishwashers 35-9021 3.7 3.7 0 -1 | No formal educational | None Short-term  on-the-
credential job training

Hosts and hostesses, restaurant, lounge, and 35-9031 1.2 1.3 0.1 5.5 | No formal educational None Short-term on-the-

coffee shop credential job training

Food preparation and serving related workers, all | 35-9099 0.2 0.2 0 1.3 | No formal educational | None Short-term  on-the-

other credential job training

First-line supervisors of housekeeping and | 37-1011 1.4 1.4 0 0.7 | High school diploma or | Less than 5 years None

janitorial workers equivalent

First-line supervisors of landscaping, lawn | 37-1012 0.1 0.1 0 2.3 | High school diploma or | Less than 5 years None

service, and groundskeeping workers equivalent

Janitors and cleaners, except maids and | 37-2011 61.4 61.4 0 0 | No formal educational | None Short-term  on-the-

housekeeping cleaners credential job training

Maids and housekeeping cleaners 37-2012 0.4 0.4 0 -1.6 | No formal educational | None Short-term  on-the-
credential job training

Building cleaning workers, all other 37-2019 0.1 0.1 0 -1.6 | No formal educational | None Short-term  on-the-
credential job training

Pest control workers 37-2021 0.1 0.1 0 2.8 | High school diploma or | None Moderate-term on-
equivalent the-job training

Landscaping and groundskeeping workers 37-3011 25 2.6 0 1.1 | No formal educational | None Short-term  on-the-
credential job training

Grounds maintenance workers, all other 37-3019 0.1 0.1 0 -6.6 | No formal educational | None Short-term  on-the-
credential job training

First-line supervisors of personal service and | 39-1098 0.1 0.1 0 4.5 | High school diploma or | Less than 5 years None

entertainment and recreation workers, except equivalent

gambling services

Animal caretakers 39-2021 0.1 0.1 0 8.9 | High school diploma or | None Short-term  on-the-
equivalent job training

Amusement and recreation attendants 39-3091 0.1 0.1 0 4.7 | No formal educational | None Short-term  on-the-
credential job training

Tour and travel guides 39-7010 0.8 0.9 0 5.5 | High school diploma or | None Moderate-term on-
equivalent the-job training

Childcare workers 39-9011 0.1 0.1 0 2.7 | High school diploma or | None Short-term  on-the-
equivalent job training

First-line supervisors of retail sales workers 41-1011 4.9 4.9 -0.1 -1.7 | High school diploma or | Less than 5 years None
equivalent

First-line supervisors of non-retail sales workers 41-1012 14.4 14.3 -0.1 -0.6 | High school diploma or | Less than 5 years None
equivalent

Cashiers 41-2011 21.4 19.2 -2.2 -10.2 | No formal educational | None Short-term  on-the-
credential job training

Counter and rental clerks 41-2021 0.7 0.7 0 -1.7 | No formal educational | None Short-term  on-the-
credential job training

Parts salespersons 41-2022 1.5 1.5 0 2.2 | No formal educational | None Moderate-term on-
credential the-job training

Retail salespersons 41-2031 44.7 43.4 -1.3 -2.9 | No formal educational | None Short-term  on-the-
credential job training

Advertising sales agents 41-3011 0.6 0.6 0 0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training

Securities, commodities, and financial services | 41-3031 0.2 0.2 0 -1.4 | Bachelor's degree None Moderate-term on-

sales agents

the-job training
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Sales representatives of services, except | 41-3091 15.7 14.9 -0.7 -4.6 | High school diploma or | None Moderate-term on-

advertising, insurance, financial services, and equivalent the-job training

travel

Sales representatives, wholesale and | 41-4011 54.5 55.4 0.9 1.7 | Bachelor's degree None Moderate-term on-

manufacturing, technical and scientific products the-job training

Sales representatives, wholesale and | 41-4012 242.5 239 -3.5 -1.4 | High school diploma or | None Moderate-term on-

manufacturing, except technical and scientific equivalent the-job training

products

Demonstrators and product promoters 41-9011 12.6 13.3 0.7 5.4 | No formal educational | None Short-term  on-the-
credential job training

Sales engineers 41-9031 12.6 12.6 0 0 | Bachelor's degree None Moderate-term on-

the-job training

Telemarketers 41-9041 0.5 0.4 -0.1 -19 | No formal educational | None Short-term  on-the-
credential job training

Sales and related workers, all other 41-9099 3.9 3.9 0 -1.2 | High school diploma or | None None
equivalent

First-line supervisors of office and administrative | 43-1011 66.4 59.1 -7.4 -11.1 | High school diploma or | Less than 5 years None

support workers equivalent

Switchboard operators, including answering | 43-2011 0.4 0.3 -0.1 -32.3 | High school diploma or | None Short-term  on-the-

service equivalent job training

Bill and account collectors 43-3011 2.8 2.5 -0.3 -11 | High school diploma or | None Moderate-term on-
equivalent the-job training

Billing and posting clerks 43-3021 10.1 8.8 -1.2 -12.4 | High school diploma or | None Moderate-term on-
equivalent the-job training

Bookkeeping, accounting, and auditing clerks 43-3031 100.3 89.3 -11.1 -11 | Some college, no | None Moderate-term on-
degree the-job training

Payroll and timekeeping clerks 43-3051 9.1 8.1 -1 -10.9 | High school diploma or | None Moderate-term on-
equivalent the-job training

Procurement clerks 43-3061 10.5 9.4 -1.1 -10.5 | High school diploma or | None Moderate-term on-
equivalent the-job training

Tellers 43-3071 0.1 0.1 0 5.6 | High school diploma or | None Short-term  on-the-
equivalent job training

Financial clerks, all other 43-3099 0.1 0.1 0 0.4 | High school diploma or | None Short-term  on-the-
equivalent job training

Correspondence clerks 43-4021 0.1 0.1 0 -11.8 | High school diploma or | None Short-term  on-the-
equivalent job training

Credit authorizers, checkers, and clerks 43-4041 0.7 0.6 -0.1 -11.9 | High school diploma or | None Moderate-term on-
equivalent the-job training

Customer service representatives 43-4051 148.4 129.4 -19 -12.8 | High school diploma or | None Short-term  on-the-
equivalent job training

File clerks 43-4071 2.5 2 -0.5 -20 | High school diploma or | None Short-term  on-the-
equivalent job training

Loan interviewers and clerks 43-4131 0.1 0.1 0 4.6 | High school diploma or | None Short-term  on-the-
equivalent job training

Order clerks 43-4151 17 14.9 -2.2 -12.8 | Some college, no | None Short-term  on-the-
degree job training

Human resources assistants, except payroll and | 43-4161 8.4 7.6 -0.9 -10.2 | Associate's degree None None

timekeeping

Receptionists and information clerks 43-4171 17.7 15.7 -2 -11.1 | High school diploma or | None Short-term  on-the-
equivalent job training

Information and record clerks, all other 43-4199 1.2 1.2 0 0.1 | High school diploma or | None Short-term  on-the-
equivalent job training

Cargo and freight agents 43-5011 0.4 0.4 0 1.1 | High school diploma or | None Short-term  on-the-
equivalent job training

Couriers and messengers 43-5021 0.7 0.7 0 -1.6 | High school diploma or | None Short-term  on-the-
equivalent job training
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Dispatchers, except police, fire, and ambulance 43-5032 6.7 5.8 -0.9 -12.9 | High school diploma or | None Moderate-term on-
equivalent the-job training

Production, planning, and expediting clerks 43-5061 123.4 123 -0.4 -0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training

Shipping, receiving, and inventory clerks 43-5071 213.3 190 -23.3 -10.9 | High school diploma or | None Short-term  on-the-
equivalent job training

Weighers, measurers, checkers, and samplers, 43-5111 11.6 11.5 0 -0.4 | High school diploma or | None Short-term on-the-

recordkeeping equivalent job training

Executive secretaries and executive | 43-6011 25.3 19.2 -6.2 -24.3 | High school diploma or | Less than 5 years None

administrative assistants equivalent

Legal secretaries and administrative assistants 43-6012 0.2 0.1 0 -24 | High school diploma or | None Moderate-term on-
equivalent the-job training

Medical secretaries and administrative assistants 43-6013 0.3 0.4 0 4.3 | High school diploma or | None Moderate-term on-
equivalent the-job training

Secretaries and administrative assistants, except | 43-6014 89.6 75.9 -13.8 -15.3 | High school diploma or | None Short-term  on-the-

legal, medical, and executive equivalent job training

Data entry keyers 43-9021 6.1 4.2 -1.9 -30.8 | High school diploma or | None Short-term  on-the-
equivalent job training

Word processors and typists 43-9022 0.1 0.1 0 -40.5 | High school diploma or | None Short-term  on-the-
equivalent job training

Desktop publishers 43-9031 1.4 1 -0.4 -29 | Associate's degree None Short-term  on-the-

job training

Insurance claims and policy processing clerks 43-9041 0.1 0.1 0 1.6 | High school diploma or | None Moderate-term on-
equivalent the-job training

Mail clerks and mail machine operators, except | 43-9051 4.7 3.7 -1 -22 | High school diploma or | None Short-term  on-the-

postal service equivalent job training

Office clerks, general 43-9061 155.1 138.4 -16.7 -10.8 | High school diploma or | None Short-term  on-the-
equivalent job training

Office machine operators, except computer 43-9071 1.9 1.3 -0.5 -27.9 | High school diploma or | None Short-term  on-the-
equivalent job training

Proofreaders and copy markers 43-9081 0.3 0.3 -14.2 | Bachelor's degree None None

Statistical assistants 43-9111 0.1 0.1 2.5 | Bachelor's degree None None

Office and administrative support workers, all | 43-9199 3.4 3.4 -0.3 | High school diploma or | None Short-term  on-the-

other equivalent job training

First-line supervisors of farming, fishing, and | 45-1011 1.7 1.7 0.1 3.5 | High school diploma or | Less than 5 years None

forestry workers equivalent

Agricultural inspectors 45-2011 1.3 1.2 0 -1.4 | Bachelor's degree None Moderate-term on-

the-job training

Animal breeders 45-2021 0.1 0.1 0 7.3 | High school diploma or | None Short-term  on-the-
equivalent job training

Graders and sorters, agricultural products 45-2041 13.1 12.7 -0.5 -3.5 | No formal educational | None Short-term  on-the-
credential job training

Agricultural equipment operators 45-2091 1.3 1.3 0 0.3 | No formal educational | None Moderate-term on-
credential the-job training

Farmworkers and laborers, crop, nursery, and | 45-2092 8.1 8.2 0 0.6 | No formal educational | None Short-term  on-the-

greenhouse credential job training

Farmworkers, farm, ranch, and aquacultural | 45-2093 3 3 0 0.9 | No formal educational | None Short-term  on-the-

animals credential job training

Agricultural workers, all other 45-2099 0.4 0.4 0 -3.5 | No formal educational None Short-term on-the-
credential job training

Forest and conservation workers 45-4011 0.1 0.1 0 -15.8 | High school diploma or | None Moderate-term on-
equivalent the-job training

Fallers 45-4021 0.2 0.2 0 -10.1 | High school diploma or | None Moderate-term on-

equivalent

the-job training
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Logging equipment operators 45-4022 3.1 3.1 0 -1 | High school diploma or | None Moderate-term on-
equivalent the-job training

Log graders and scalers 45-4023 2.8 2.7 -0.1 -5.1 | High school diploma or | None Moderate-term on-
equivalent the-job training

Logging workers, all other 45-4029 0.6 0.6 0 3 | High school diploma or | None Moderate-term on-
equivalent the-job training

First-line supervisors of construction trades and | 47-1011 12.2 11.6 -0.6 -4.9 | High school diploma or | 5 years or more None

extraction workers equivalent

Boilermakers 47-2011 1.9 1.9 0 2.2 | High school diploma or | None Apprenticeship
equivalent

Brickmasons and blockmasons 47-2021 0.7 0.7 0 0.2 | High school diploma or | None Apprenticeship
equivalent

Stonemasons 47-2022 0.9 0.7 -0.2 -23.9 | High school diploma or | None Apprenticeship
equivalent

Carpenters 47-2031 30.5 29.3 -1.2 -3.9 | High school diploma or | None Apprenticeship
equivalent

Carpet installers 47-2041 0.3 0.2 -0.1 -19.6 | No formal educational | None Short-term  on-the-
credential job training

Floor layers, except carpet, wood, and hard tiles 47-2042 0.3 0.4 0 3.7 | No formal educational | None Moderate-term on-
credential the-job training

Floor sanders and finishers 47-2043 0.1 0.1 0 -6.2 | No formal educational | None Moderate-term on-
credential the-job training

Tile and stone setters 47-2044 4.2 3.9 -0.2 -5.6 | No formal educational | None Long-term  on-the-
credential job training

Cement masons and concrete finishers 47-2051 4 3.9 0 -0.8 | No formal educational | None Moderate-term on-
credential the-job training

Construction laborers 47-2061 14.4 13.1 -1.3 -9 | No formal educational | None Short-term  on-the-
credential job training

Paving, surfacing, and tamping equipment | 47-2071 1.3 1.2 -0.1 -7.9 | High school diploma or | None Moderate-term on-

operators equivalent the-job training

Operating engineers and other construction | 47-2073 7.6 6.8 -0.8 -10.3 | High school diploma or | None Moderate-term on-

equipment operators equivalent the-job training

Drywall and ceiling tile installers 47-2081 0.7 0.7 0 -5 | No formal educational | None Moderate-term on-
credential the-job training

Electricians 47-2111 52.4 52.2 -0.2 -0.4 | High school diploma or | None Apprenticeship
equivalent

Glaziers 47-2121 2.5 2.4 -0.1 -3.4 | High school diploma or | None Apprenticeship
equivalent

Insulation workers, floor, ceiling, and wall 47-2131 0.5 0.5 0 -6.1 | No formal educational None Short-term on-the-
credential job training

Insulation workers, mechanical 47-2132 0.7 0.6 -0.1 -9.7 | High school diploma or | None Apprenticeship
equivalent

Painters, construction and maintenance 47-2141 4.6 4.5 -0.1 -1.2 | No formal educational | None Moderate-term on-
credential the-job training

Paperhangers 47-2142 0.1 0.1 0 -6.5 | No formal educational | None Long-term  on-the-
credential job training

Pipelayers 47-2151 0.1 0.1 0 -8.3 | No formal educational | None Short-term  on-the-
credential job training

Plumbers, pipefitters, and steamfitters 47-2152 18 17.4 -0.6 -3.1 | High school diploma or | None Apprenticeship
equivalent

Plasterers and stucco masons 47-2161 0.1 0 0 -14 | No formal educational | None Long-term  on-the-
credential job training

Reinforcing iron and rebar workers 47-2171 0.8 0.8 0 0.7 | High school diploma or | None Apprenticeship
equivalent

Roofers 47-2181 0.7 0.6 0 -3.6 | No formal educational | None Moderate-term on-
credential the-job training
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Sheet metal workers 47-2211 28.5 29.6 1.1 3.9 | High school diploma or | None Apprenticeship
equivalent
Structural iron and steel workers 47-2221 4.9 5 0.1 2.1 | High school diploma or | None Apprenticeship
equivalent
Helpers--brickmasons, blockmasons, | 47-3011 0.4 0.4 0 0.9 | No formal educational None Short-term on-the-
stonemasons, and tile and marble setters credential job training
Helpers--carpenters 47-3012 0.8 0.8 0 -4.7 | No formal educational | None Short-term  on-the-
credential job training
Helpers--electricians 47-3013 0.5 0.5 0 -5.2 | High school diploma or | None Short-term  on-the-
equivalent job training
Helpers--painters, paperhangers, plasterers, and | 47-3014 0.1 0.1 0 3.1 | No formal educational | None Short-term  on-the-
stucco masons credential job training
Helpers--pipelayers, plumbers, pipefitters, and | 47-3015 0.4 0.3 0 -3.5 | High school diploma or | None Short-term  on-the-
steamfitters equivalent job training
Helpers, construction trades, all other 47-3019 1.2 1.2 0 -0.7 | No formal educational | None Short-term  on-the-
credential job training
Construction and building inspectors 47-4011 0.4 0.3 0 -7.1 | High school diploma or | 5years or more Moderate-term on-
equivalent the-job training
Elevator and escalator installers and repairers 47-4021 0.4 0.4 0 2 | High school diploma or | None Apprenticeship
equivalent
Hazardous materials removal workers 47-4041 0.6 0.7 0 2.5 | High school diploma or | None Moderate-term on-
equivalent the-job training
Septic tank servicers and sewer pipe cleaners 47-4071 0.2 0.1 0 -6.6 | High school diploma or | None Moderate-term on-
equivalent the-job training
Miscellaneous construction and related workers 47-4090 1.3 1.3 0 -0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Rotary drill operators, oil and gas 47-5012 0.7 0.6 0 -3.1 | No formal educational | None Moderate-term on-
credential the-job training
Service unit operators, oil and gas 47-5013 0.7 0.7 0 1.9 | No formal educational | None Moderate-term on-
credential the-job training
Excavating and loading machine and dragline | 47-5022 1.8 1.7 -0.2 -9.2 | High school diploma or | Less than 5 years Moderate-term on-
operators, surface mining equivalent the-job training
Continuous mining machine operators 47-5041 0.2 0.2 0 -12.7 | No formal educational | None Moderate-term on-
credential the-job training
Loading and moving machine operators, | 47-5044 0.1 0.1 0 -11.6 | No formal educational | None Short-term  on-the-
underground mining credential job training
Rock splitters, quarry 47-5051 0.5 0.5 -0.1 -14 | No formal educational | None Short-term  on-the-
credential job training
Roustabouts, oil and gas 47-5071 0.4 0.4 0 2.4 | No formal educational None Moderate-term on-
credential the-job training
Earth drillers, except oil and gas; and explosives | 47-5097 0.6 0.6 0 -0.2 | High school diploma or | Less than 5 years Long-term  on-the-
workers, ordnance handling experts, and blasters equivalent job training
Underground mining machine operators and | 47-5098 0.7 0.6 -0.1 -11.2 | High school diploma or | None Moderate-term on-
extraction workers, all other equivalent the-job training
First-line supervisors of mechanics, installers, and | 49-1011 51.5 51.5 0 -0.1 | High school diploma or | Less than 5 years None
repairers equivalent
Computer, automated teller, and office machine | 49-2011 1.5 1.5 -0.1 -5 | Some college, no | None Short-term on-the-
repairers degree job training
Radio, cellular, and tower equipment installers | 49-2021 0.2 0.2 0 -14.9 | Associate's degree None Moderate-term on-
and repairers the-job training
Telecommunications equipment installers and | 49-2022 0.1 0.1 0 -10 | Postsecondary None Moderate-term on-
repairers, except line installers nondegree award the-job training
Avionics technicians 49-2091 10 10.2 0.2 2.4 | Associate's degree None None
Electric motor, power tool, and related repairers 49-2092 1.3 1.3 0.9 | High school diploma or | Less than 5 years Moderate-term on-

equivalent

the-job training
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Electrical and electronics installers and repairers, | 49-2093 1 0.9 0 -4.9 | Postsecondary None Long-term  on-the-
transportation equipment nondegree award job training
Electrical and electronics repairers, commercial | 49-2094 20.6 20.4 -0.1 -0.7 | Postsecondary None Long-term  on-the-
and industrial equipment nondegree award job training
Electrical and electronics repairers, powerhouse, | 49-2095 0.4 0.4 0 -2.4 | Postsecondary Less than 5 years Moderate-term on-
substation, and relay nondegree award the-job training
Electronic equipment installers and repairers, | 49-2096 0.4 0.4 0 1.6 | High school diploma or | None Moderate-term on-
motor vehicles equivalent the-job training
Audiovisual equipment installers and repairers 49-2097 0.1 0.1 0 -12.4 | Postsecondary None Short-term  on-the-
nondegree award job training
Security and fire alarm systems installers 49-2098 0.1 0.1 0 -3.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Aircraft mechanics and service technicians 49-3011 19.8 20.3 0.5 2.4 | Postsecondary None None
nondegree award
Automotive body and related repairers 49-3021 1.5 1.6 0.1 7.5 | High school diploma or | None Long-term  on-the-
equivalent job training
Automotive service technicians and mechanics 49-3023 3.1 3.3 0.1 4.8 | Postsecondary None Short-term  on-the-
nondegree award job training
Bus and truck mechanics and diesel engine | 49-3031 13.5 12.9 -0.6 -4.3 | High school diploma or | None Long-term  on-the-
specialists equivalent job training
Farm equipment mechanics and service | 49-3041 0.8 0.8 0 0.2 | High school diploma or | None Long-term  on-the-
technicians equivalent job training
Mobile heavy equipment mechanics, except | 49-3042 5.9 5.8 -0.2 -2.7 | High school diploma or | None Long-term  on-the-
engines equivalent job training
Rail car repairers 49-3043 1.3 1.2 -0.2 -13.3 | High school diploma or | None Long-term  on-the-
equivalent job training
Motorboat mechanics and service technicians 49-3051 1.2 1.1 -0.1 -11.6 | High school diploma or | None Long-term  on-the-
equivalent job training
Motorcycle mechanics 49-3052 0.1 0.1 0 -10.2 | Postsecondary None Short-term  on-the-
nondegree award job training
Outdoor power equipment and other small engine | 49-3053 0.2 0.2 0 0.2 | High school diploma or | None Moderate-term on-
mechanics equivalent the-job training
Bicycle repairers 49-3091 0.1 0.1 0 -10.2 | High school diploma or | None Moderate-term on-
equivalent the-job training
Recreational vehicle service technicians 49-3092 0.6 0.7 0 1.8 | High school diploma or | None Long-term  on-the-
equivalent job training
Tire repairers and changers 49-3093 0.9 0.9 0 0.1 | High school diploma or | None Short-term  on-the-
equivalent job training
Control and valve installers and repairers, except | 49-9012 2 2 0 -0.3 | High school diploma or | None Moderate-term on-
mechanical door equivalent the-job training
Heating, air conditioning, and refrigeration | 49-9021 8.3 8.4 0.1 1.4 | Postsecondary None Long-term  on-the-
mechanics and installers nondegree award job training
Industrial machinery mechanics 49-9041 216.3 253.6 37.3 17.3 | High school diploma or | None Long-term  on-the-
equivalent job training
Maintenance workers, machinery 49-9043 44.5 47.5 3 6.8 | High school diploma or | None Long-term  on-the-
equivalent job training
Millwrights 49-9044 16.2 17.8 1.6 9.6 | High school diploma or | None Apprenticeship
equivalent
Refractory materials repairers, except | 49-9045 0.5 0.4 -0.1 -22.8 | High school diploma or | None Moderate-term on-
brickmasons equivalent the-job training
Telecommunications line installers and repairers 49-9052 0.2 0.2 0 -9.5 | High school diploma or | None Long-term  on-the-
equivalent job training
Medical equipment repairers 49-9062 1.3 1.4 0.1 4 | Associate's degree None Moderate-term on-
the-job training
Musical instrument repairers and tuners 49-9063 0.5 0.6 0 7.4 | High school diploma or | None Apprenticeship

equivalent

87




Precision instrument and equipment repairers, all | 49-9069 1.3 1.3 0 1.3 | High school diploma or | None Long-term  on-the-
other equivalent job training
Maintenance and repair workers, general 49-9071 198.4 198 -0.4 -0.2 | High school diploma or | None Moderate-term on-
equivalent the-job training
Coin, vending, and amusement machine servicers | 49-9091 1.7 1.8 0.1 6.2 | High school diploma or | None Short-term  on-the-
and repairers equivalent job training
Locksmiths and safe repairers 49-9094 0.1 0 0 -20.1 | High school diploma or | None Long-term  on-the-
equivalent job training
Manufactured building and mobile home installers | 49-9095 0.3 0.2 -0.1 -26.8 | High school diploma or | None Short-term  on-the-
equivalent job training
Riggers 49-9096 4 3.7 -0.3 -7.9 | High school diploma or | None Moderate-term on-
equivalent the-job training
Helpers--installation, maintenance, and repair | 49-9098 5.8 5.7 -0.1 -1.1 | High school diploma or | None Short-term  on-the-
workers equivalent job training
Installation, maintenance, and repair workers, all | 49-9099 16.4 16.5 0.1 0.8 | High school diploma or | None Moderate-term on-
other equivalent the-job training
First-line supervisors of production and operating | 51-1011 466.9 464.5 -2.4 -0.5 | High school diploma or | Less than5 years None
workers equivalent
Aircraft structure, surfaces, rigging, and systems | 51-2011 39.2 32 -7.1 -18.2 | High school diploma or | None Moderate-term on-
assemblers equivalent the-job training
Coil winders, tapers, and finishers 51-2021 11.5 9.3 -2.2 -19.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Electrical, electronic, and electromechanical | 51-2028 254.3 256.8 25 1 | High school diploma or | None Moderate-term on-
assemblers, except coil winders, tapers, and equivalent the-job training
finishers
Engine and other machine assemblers 51-2031 41.8 35.6 -6.2 -14.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Structural metal fabricators and fitters 51-2041 62.9 51.7 -11.2 -17.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Fiberglass laminators and fabricators 51-2051 18.6 17.6 -1.1 -5.7 | High school diploma or | None Moderate-term on-
equivalent the-job training
Timing device assemblers and adjusters 51-2061 0.9 0.7 -0.2 -23.1 | High school diploma or | None Moderate-term on-
equivalent the-job training
Miscellaneous assemblers and fabricators 51-2090 1,014.60 857.4 -157.2 -15.5 | High school diploma or | None Moderate-term on-
equivalent the-job training
Bakers 51-3011 61 59.3 -1.8 -2.9 | No formal educational | None Long-term  on-the-
credential job training
Butchers and meat cutters 51-3021 10.4 10.7 0.4 3.7 | No formal educational | None Long-term  on-the-
credential job training
Meat, poultry, and fish cutters and trimmers 51-3022 126.3 128.7 2.4 1.9 | No formal educational | None Short-term  on-the-
credential job training
Slaughterers and meat packers 51-3023 68.6 71.1 2.4 3.5 | No formal educational | None Short-term  on-the-
credential job training
Food and tobacco roasting, baking, and drying | 51-3091 16.1 16.2 0.1 0.6 | No formal educational | None Moderate-term on-
machine operators and tenders credential the-job training
Food batchmakers 51-3092 131.8 132.2 0.4 0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Food cooking machine operators and tenders 51-3093 25.2 25.1 -0.1 -0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Food processing workers, all other 51-3099 25.7 26.3 0.6 2.2 | No formal educational | None Moderate-term on-
credential the-job training
Extruding and drawing machine setters, operators, | 51-4021 73.4 65.5 -7.8 -10.7 | High school diploma or | None Moderate-term on-
and tenders, metal and plastic equivalent the-job training
Forging machine setters, operators, and tenders, | 51-4022 15.2 11.9 -3.2 -21.3 | High school diploma or | None Moderate-term on-

metal and plastic

equivalent

the-job training
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Rolling machine setters, operators, and tenders, | 51-4023 30.2 26.6 -3.6 -11.8 | High school diploma or | None Moderate-term on-
metal and plastic equivalent the-job training
Cutting, punching, and press machine setters, | 51-4031 172.4 157.9 -14.5 -8.4 | High school diploma or | None Moderate-term on-
operators, and tenders, metal and plastic equivalent the-job training
Drilling and boring machine tool setters, operators, | 51-4032 8.9 7.2 -1.7 -19.6 | High school diploma or | None Moderate-term on-
and tenders, metal and plastic equivalent the-job training
Grinding, lapping, polishing, and buffing machine | 51-4033 72.9 67 -6 -8.2 | High school diploma or | None Moderate-term on-
tool setters, operators, and tenders, metal and equivalent the-job training
plastic
Lathe and turning machine tool setters, operators, | 51-4034 27.2 24.4 -2.8 -10.3 | High school diploma or | None Moderate-term on-
and tenders, metal and plastic equivalent the-job training
Milling and planing machine setters, operators, | 51-4035 15.9 12.9 -3 -18.7 | High school diploma or | None Moderate-term on-
and tenders, metal and plastic equivalent the-job training
Machinists 51-4041 318.1 3325 14.5 4.6 | High school diploma or | None Long-term  on-the-
equivalent job training
Metal-refining furnace operators and tenders 51-4051 16.2 16.2 -0.1 -0.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Pourers and casters, metal 51-4052 7.8 7.1 -0.7 -8.6 | High school diploma or | None Moderate-term on-
equivalent the-job training
Model makers, metal and plastic 51-4061 3 2.8 -0.2 -8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Patternmakers, metal and plastic 51-4062 2.9 2.7 -0.2 -7.7 | High school diploma or | None Moderate-term on-
equivalent the-job training
Foundry mold and coremakers 51-4071 17.1 16.1 -1 -5.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Molding, coremaking, and casting machine | 51-4072 157.5 142.1 -15.4 -9.8 | High school diploma or | None Moderate-term on-
setters, operators, and tenders, metal and plastic equivalent the-job training
Multiple machine tool setters, operators, and | 51-4081 125.1 128.5 3.3 2.7 | High school diploma or | None Moderate-term on-
tenders, metal and plastic equivalent the-job training
Tool and die makers 51-4111 67.1 63.3 -3.8 -5.7 | Postsecondary None Long-term  on-the-
nondegree award job training
Welders, cutters, solderers, and brazers 51-4121 276.8 283.1 6.3 2.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Welding, soldering, and brazing machine setters, | 51-4122 30.4 28.1 -2.2 -7.4 | High school diploma or | None Moderate-term on-
operators, and tenders equivalent the-job training
Heat treating equipment setters, operators, and | 51-4191 18.5 16.6 -1.9 -10.2 | High school diploma or | None Moderate-term on-
tenders, metal and plastic equivalent the-job training
Layout workers, metal and plastic 51-4192 6.3 5.5 -0.8 -12.6 | High school diploma or | None Moderate-term on-
equivalent the-job training
Plating machine setters, operators, and tenders, | 51-4193 40.1 36.6 -3.5 -8.8 | High school diploma or | None Moderate-term on-
metal and plastic equivalent the-job training
Tool grinders, filers, and sharpeners 51-4194 4.9 4.8 -0.1 -2.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Metal workers and plastic workers, all other 51-4199 13.4 12.2 -1.2 -9.1 | High school diploma or | None Moderate-term on-
equivalent the-job training
Prepress technicians and workers 51-5111 21.8 16.5 -5.3 -24.3 | Postsecondary None None
nondegree award
Printing press operators 51-5112 131.4 112.3 -19.1 -14.5 | High school diploma or | None Moderate-term on-
equivalent the-job training
Print binding and finishing workers 51-5113 37.6 31.3 -6.3 -16.7 | High school diploma or | None Moderate-term on-
equivalent the-job training
Laundry and dry-cleaning workers 51-6011 0.7 0.7 0 -3.5 | No formal educational | None Short-term  on-the-
credential job training
Pressers, textile, garment, and related materials 51-6021 3.2 2.4 -0.7 -23.1 | No formal educational None Short-term on-the-

credential

job training
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Sewing machine operators 51-6031 105.1 88.5 -16.6 -15.8 | No formal educational | None Short-term  on-the-
credential job training
Shoe and leather workers and repairers 51-6041 4.3 3.6 -0.7 -16.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Shoe machine operators and tenders 51-6042 4.9 4.1 -0.8 -16.5 | High school diploma or | None Short-term  on-the-
equivalent job training
Sewers, hand 51-6051 3 2.5 -0.5 -17.8 | No formal educational None Moderate-term on-
credential the-job training
Tailors, dressmakers, and custom sewers 51-6052 2.9 2.2 -0.6 -21.8 | No formal educational None Moderate-term on-
credential the-job training
Textile bleaching and dyeing machine operators | 51-6061 8.1 7 -1.1 -13.8 | High school diploma or | None Short-term  on-the-
and tenders equivalent job training
Textile cutting machine setters, operators, and | 51-6062 11.7 10.3 -1.4 -12 | High school diploma or | None Moderate-term on-
tenders equivalent the-job training
Textile knitting and weaving machine setters, | 51-6063 20.3 17.3 -2.9 -14.5 | High school diploma or | None Short-term  on-the-
operators, and tenders equivalent job training
Textile winding, twisting, and drawing out machine | 51-6064 29.7 26.7 -3.1 -10.3 | High school diploma or | None Moderate-term on-
setters, operators, and tenders equivalent the-job training
Extruding and forming machine setters, operators, | 51-6091 18 16.7 -1.3 -7.4 | High school diploma or | None Moderate-term on-
and tenders, synthetic and glass fibers equivalent the-job training
Fabric and apparel patternmakers 51-6092 3.9 3.2 -0.8 -19.2 | High school diploma or | None Moderate-term on-
equivalent the-job training
Upholsterers 51-6093 18.8 18.3 -0.5 -2.7 | High school diploma or | None Moderate-term on-
equivalent the-job training
Textile, apparel, and furnishings workers, all other | 51-6099 8.7 7.5 -1.2 -13.9 | High school diploma or | None Short-term  on-the-
equivalent job training
Cabinetmakers and bench carpenters 51-7011 83.5 80.6 -2.9 -3.5 | High school diploma or | None Moderate-term on-
equivalent the-job training
Furniture finishers 51-7021 11.1 10.7 -0.4 -3.6 | High school diploma or | None Short-term  on-the-
equivalent job training
Model makers, wood 51-7031 0.3 0.3 0 -3.1 | High school diploma or | None Moderate-term on-
equivalent the-job training
Patternmakers, wood 51-7032 0.3 0.3 0 -1.6 | High school diploma or | None Moderate-term on-
equivalent the-job training
Sawing machine setters, operators, and tenders, | 51-7041 44.2 42.7 -1.5 -3.4 | High school diploma or | None Moderate-term on-
wood equivalent the-job training
Woodworking machine setters, operators, and | 51-7042 73.8 71.8 -2 -2.7 | High school diploma or | None Moderate-term on-
tenders, except sawing equivalent the-job training
Woodworkers, all other 51-7099 4.3 4.2 -0.1 -2.4 | High school diploma or | None Moderate-term on-
equivalent the-job training
Power distributors and dispatchers 51-8012 0.1 0.1 0 -11.6 | High school diploma or | None Long-term  on-the-
equivalent job training
Power plant operators 51-8013 0.8 0.7 -0.1 -7 | High school diploma or | None Long-term  on-the-
equivalent job training
Stationary engineers and boiler operators 51-8021 6.6 6.5 -0.1 -1.3 | High school diploma or | None Long-term  on-the-
equivalent job training
Water and wastewater treatment plant and system | 51-8031 5 4.5 -0.4 -8.9 | High school diploma or | None Long-term  on-the-
operators equivalent job training
Chemical plant and system operators 51-8091 26.2 25.2 -1 -3.8 | High school diploma or | None Moderate-term on-
equivalent the-job training
Gas plant operators 51-8092 0.5 0.5 0 -1.3 | High school diploma or | None Long-term  on-the-
equivalent job training
Petroleum pump system operators, refinery | 51-8093 22.3 21.4 -0.9 -4.2 | High school diploma or | None Moderate-term on-
operators, and gaugers equivalent the-job training
Plant and system operators, all other 51-8099 3.5 3.3 -0.3 -8.2 | High school diploma or | None Moderate-term on-

equivalent

the-job training
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Chemical equipment operators and tenders 51-9011 85.7 87.1 1.4 1.6 | High school diploma or | None Moderate-term on-
equivalent the-job training
Separating, filtering, clarifying, precipitating, and | 51-9012 44.1 45.5 1.4 3.3 | High school diploma or | None Moderate-term on-
still machine setters, operators, and tenders equivalent the-job training
Crushing, grinding, and polishing machine setters, | 51-9021 21.4 19.5 -1.9 -9 | High school diploma or | None Moderate-term on-
operators, and tenders equivalent the-job training
Grinding and polishing workers, hand 51-9022 15.9 12.5 -3.4 -21.2 | No formal educational | None Moderate-term on-
credential the-job training
Mixing and blending machine setters, operators, | 51-9023 105.5 106.3 0.8 0.8 | High school diploma or | None Moderate-term on-
and tenders equivalent the-job training
Cutters and trimmers, hand 51-9031 7.9 5.4 -2.6 -32.3 | No formal educational | None Short-term  on-the-
credential job training
Cutting and slicing machine setters, operators, | 51-9032 48.8 45.4 -3.4 -6.9 | High school diploma or | None Moderate-term on-
and tenders equivalent the-job training
Extruding, forming, pressing, and compacting | 51-9041 67.9 65.4 -2.5 -3.6 | High school diploma or | None Moderate-term on-
machine setters, operators, and tenders equivalent the-job training
Furnace, kiln, oven, drier, and kettle operators and | 51-9051 16.6 15.5 -1.1 -6.9 | High school diploma or | None Moderate-term on-
tenders equivalent the-job training
Inspectors, testers, sorters, samplers, and | 51-9061 369.4 300.6 -68.8 -18.6 | High school diploma or | None Moderate-term on-
weighers equivalent the-job training
Jewelers and precious stone and metal workers 51-9071 6.4 5.4 -1.1 -16.4 | High school diploma or | None Long-term  on-the-
equivalent job training
Dental laboratory technicians 51-9081 29 32.2 3.3 11.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Medical appliance technicians 51-9082 9.3 10.5 1.2 13.4 | High school diploma or | None Moderate-term on-
equivalent the-job training
Ophthalmic laboratory technicians 51-9083 11.9 12.9 1 8.3 | High school diploma or | None Moderate-term on-
equivalent the-job training
Packaging and filling machine operators and | 51-9111 292.3 295.2 2.9 1 | High school diploma or | None Moderate-term on-
tenders equivalent the-job training
Painting, coating, and decorating workers 51-9123 9 8.8 -0.2 -2 | No formal educational | None Moderate-term on-
credential the-job training
Coating, painting, and spraying machine setters, 51-9124 100.6 101.1 0.5 0.4 | High school diploma or | None Moderate-term on-
operators, and tenders equivalent the-job training
Semiconductor processing technicians 51-9141 27.4 27.4 0 0 | High school diploma or | None Moderate-term on-
equivalent the-job training
Photographic process workers and processing | 51-9151 0.7 0.6 0 -7.2 | High school diploma or | None Short-term  on-the-
machine operators equivalent job training
Computer numerically controlled tool operators 51-9161 144.7 134.5 -10.2 -7 | High school diploma or | None Moderate-term on-
equivalent the-job training
Computer numerically controlled tool | 51-9162 22.4 27.3 4.9 22 | Postsecondary None Moderate-term on-
programmers nondegree award the-job training
Adhesive bonding machine operators and tenders | 51-9191 12.9 12.6 -0.3 -2.2 | High school diploma or | None Moderate-term on-
equivalent the-job training
Cleaning, washing, and metal pickling equipment | 51-9192 14 14.1 0.1 1 | High school diploma or | None Moderate-term on-
operators and tenders equivalent the-job training
Cooling and freezing equipment operators and | 51-9193 7.2 7.4 0.2 2.4 | High school diploma or | None Moderate-term on-
tenders equivalent the-job training
Etchers and engravers 51-9194 5.8 5.5 -0.3 -5.2 | High school diploma or | None Moderate-term on-
equivalent the-job training
Molders, shapers, and casters, except metal and | 51-9195 35.3 31.3 -4 -11.2 | High school diploma or | None Long-term  on-the-
plastic equivalent job training
Paper goods machine setters, operators, and | 51-9196 93.5 87.5 -5.9 -6.4 | High school diploma or | None Moderate-term on-
tenders equivalent the-job training
Tire builders 51-9197 19.6 19.6 0.1 0.3 | High school diploma or | None Moderate-term on-

equivalent

the-job training
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Helpers--production workers 51-9198 187.5 185.1 -2.4 -1.3 | High school diploma or | None Short-term  on-the-
equivalent job training

Production workers, all other 51-9199 92.9 92.3 -0.5 -0.6 | High school diploma or | None Moderate-term on-
equivalent the-job training

Aircraft cargo handling supervisors 53-1041 0.1 0.1 0 3.4 | High school diploma or | Less than 5 years None
equivalent

First-line supervisors of transportation and 53-1047 35.3 34.7 -0.6 -1.8 | High school diploma or | Less than 5 years None

material-moving workers, except aircraft cargo equivalent

handling supervisors

Airline pilots, copilots, and flight engineers 53-2011 0.1 0.1 0 2.5 | Bachelor's degree Less than 5 years Moderate-term on-

the-job training

Commercial pilots 53-2012 1.3 1.3 0 2 | High school diploma or | None Moderate-term on-
equivalent the-job training

Air traffic controllers 53-2021 0.1 0.1 0 2.5 | Associate's degree None Long-term  on-the-

job training

Airfield operations specialists 53-2022 0.1 0.1 0 2.5 | High school diploma or | None Long-term  on-the-
equivalent job training

Driver/sales workers 53-3031 18.9 19.6 0.7 3.5 | High school diploma or | None Short-term  on-the-
equivalent job training

Heavy and tractor-trailer truck drivers 53-3032 137.4 128 -9.4 -6.8 | Postsecondary None Short-term  on-the-
nondegree award job training

Light truck drivers 53-3033 45.1 44.8 -0.3 -0.6 | High school diploma or | None Short-term  on-the-
equivalent job training

Passenger vehicle drivers, except bus drivers, | 53-3058 0.3 0.3 0 1.5 | No formal educational | None Short-term  on-the-

transit and intercity credential job training

Motor vehicle operators, all other 53-3099 0.4 0.4 0 2.7 | No formal educational | None Short-term  on-the-
credential job training

Locomotive engineers 53-4011 0.1 0.1 0 -3 | High school diploma or | Less than5 years Moderate-term on-
equivalent the-job training

Rail yard engineers, dinkey operators, and | 53-4013 0.1 0.1 0 -4.2 | High school diploma or | None Moderate-term on-

hostlers equivalent the-job training

Railroad brake, signal, and switch operators and | 53-4022 0.3 0.3 0 -5.5 | High school diploma or | None Moderate-term on-

locomotive firers equivalent the-job training

Rail transportation workers, all other 53-4099 0.1 0.1 0 -5.1 | High school diploma or | None Moderate-term on-
equivalent the-job training

Sailors and marine oilers 53-5011 0.2 0.2 0 -12.6 | No formal educational | None Moderate-term on-
credential the-job training

Captains, mates, and pilots of water vessels 53-5021 0.3 0.3 0 -12.2 | Postsecondary Less than 5 years None
nondegree award

Parking attendants 53-6021 0.1 0.1 0 -4 | No formal educational | None Short-term  on-the-
credential job training

Automotive and watercraft service attendants 53-6031 0.1 0 0 -3.7 | No formal educational | None Short-term  on-the-
credential job training

Transportation inspectors 53-6051 1.4 1.4 0 2.2 | High school diploma or | None Moderate-term on-
equivalent the-job training

Aircraft service attendants and transportation | 53-6098 0.1 0.1 0 2.1 | High school diploma or | None Short-term  on-the-

workers, all other equivalent job training

Conveyor operators and tenders 53-7011 8 7.9 -0.1 -1.1 | No formal educational | None Short-term  on-the-
credential job training

Crane and tower operators 53-7021 10.7 10.5 -0.2 -2 | High school diploma or | Less than5 years Moderate-term on-
equivalent the-job training

Dredge operators 53-7031 0.1 0.1 0 7.4 | High school diploma or | None Moderate-term on-
equivalent the-job training

Hoist and winch operators 53-7041 1 0.9 -0.1 -9.2 | No formal educational | None Short-term  on-the-

credential

job training
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Industrial truck and tractor operators 53-7051 164.5 163.8 -0.7 -0.4 | No formal educational | None Short-term  on-the-

credential job training

Cleaners of vehicles and equipment 53-7061 28.8 29.1 0.4 1.3 | No formal educational | None Short-term  on-the-
credential job training

Laborers and freight, stock, and material movers, 53-7062 362.1 361.5 -0.6 -0.2 | No formal educational None Short-term on-the-

hand credential job training

Machine feeders and offbearers 53-7063 44.4 43.1 -1.3 -2.9 | No formal educational | None Short-term  on-the-
credential job training

Packers and packagers, hand 53-7064 155.3 151.5 -3.8 -2.4 | No formal educational | None Short-term  on-the-
credential job training

Stockers and order fillers 53-7065 82.7 82.4 -0.3 -0.3 | High school diploma or | None Short-term  on-the-
equivalent job training

Gas compressor and gas pumping station | 53-7071 0.1 0.1 0 -0.2 | High school diploma or | None Moderate-term on-

operators equivalent the-job training

Pump operators, except wellhead pumpers 53-7072 0.7 0.7 0 -4.1 | High school diploma or | None Moderate-term on-
equivalent the-job training

Refuse and recyclable material collectors 53-7081 0.5 0.4 0 -4.5 | No formal educational | None Short-term  on-the-
credential job training

Tank car, truck, and ship loaders 53-7121 2 1.9 -0.1 -4.1 | No formal educational | None Short-term  on-the-
credential job training

Material moving workers, all other 53-7199 2.3 2.3 0 -2.1 | No formal educational | None Short-term  on-the-

credential

job training

HiFT) BLS Employment Projections: EMP EMP Program Links “National Employment Matrix: 31-330 Manufacturing: Employment by industry,
occupation, and percent distribution, 2019 and projected 202928  BLS Employment Projections, EP Data Tables Occupations “Table 5.4
Education and training assignments by detailed occupation, 2019284” & (*7 @4 Occupational Employment and Wage Statistics, “Typical entry-
level educational requirements assigned to each occupation in the May 2020 OEWS estimate” 285 F&-3 & {ERK

283 https://data.bls.gov/projections/nationalMatrix?queryParams=31-330&ioType=i
284 https://www.bls.gov/emp/tables.htm
285 https://www.bls.gov/oes/additional.htm
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