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Range of estimates of the share of jobs at risk of being lost to automation from artificial intelligence
and advanced technologies, by study and methodology

Ethiopia .
Cambodia . [

Banglaé]enﬁ
Angola .
Thailand [ o »
Viet Nam .

o
um ma
sta [+] .
Mala sta o
South A o "
ngerla o .
Argentina o ]
roatia - .
Uruguay .
Bulgarla [ a
German X x o = L]
ortu L]
atwa L] .

Beind x o

Lithuania u Study
Italy x o

.
Indonesia o : # Chang and Huynh (2016)

Japan x
Spain x o . ® Frey and Osbome (2013)
Austrla Y o .' CEDA (2015)

Slovakia ®
Estonia *
Czech Repuhllc X o O Pajarinen and Rouvinen (2014)
Culam‘Eua

Republic of Korea ® * & # Brzeski and Burk (2015)
inland 0 4 Allen Ng [2017)

Belagi X [ ]

ﬂg;}:l o = Bowles (2014)

Metherlands x p— ® World Bank (2018)

Ph.l.Fﬁﬂﬁ . ° e » David (2017)

Jigeéaur:_ﬂ * ® x P— aMckinsey (2017)
Canada - . - % Atz et. l. (2016) (TASK)
Swed * on
Austraha 0 xPwC (2017) (TASK)
Singapore o
orway x o
0 10 20 30 40 50 &0 70 80 20 100
Estimate of share of jobs at risk of being lost to automation

Source: UN/DESA, based on various studies.
Mote: (TASK) refers to studies that estimate the effect on jobs using a task methodclogy. All others rely on a survey that ranks
entire jobs being at high, middle or low risk of being automated. See Arntz et. al. (2016) for further explanation.

ML &2 fpd R REREEL R

BEARRTALHT G g*%%giﬁ?#%“ RER Lo fed W7 TR E P B PR
BEaitB v#ERE /%;F"*f £ Rt L TIPS Tt 2
it/ ES SRS - McKinsey & Company(2017)# 3 45 41 » 2 2030 # - &2
i3 7 15%-*?7%‘6?#? 2P B v T 60%IHEF TRI V3 F 1 iviEar
Ap B BT gy BERFRIRHE 06 1 375 ik urﬁ&ﬁtkﬁﬁq%W % o
UNQROIT)RIRPE - & F ¥t A hf b2 $nif & A MILA KT R IR
i“;&li,fﬁl?#(underemployment)}’ﬁﬁg » o1 FRERY A R~ A i K g}{-,;- g1 % 4
LSS 64 TR R LR W AT ANRAL BT AR - ﬁ]a‘ﬁ%—"z;@‘;; “
AFIH A Z A o

«w"

=’

—\\

)

dsy

‘:.!3
A_m\
)\-t-
b

(6]



McKinsey & Company(2017) 4%+ % = £ ﬂ* L ¥ AR T A R A E AR A T
FihRfphy £ /T* L ¥ 5 (reemployment rate) 4% i< pr > & E P RE ARG~ > LT k>
B s %ﬂ%"’rﬁ KT R o

US unemployment rate

| ~—— Baseline

| Reemployment within 1 year
| \ — Low (25%)

' \
' Range of ]
X - unemployment Medium (50%)
scenarios, midpoint High (66%)

automation adoption
— Full (100%:)

2000 2016 2030
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4 kR © McKinsey & Company (2017), “Jobs Lost, Jobs Gained: Workforce Transitions in a Time
of Automation.”
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A kT2 4ad Al Bpdseha v ¢ 37450 (Engagement)~" # % ,(Development) " & - (Supervision)
2 T L § 45 4% (response to Paradigm Shifts) | (4cF1p K & & fmd Mg kst ~ QB RE LA 3
F) e
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- MAITIZED B SR A S
o - BEE - gRes
YN - GPU - EE=S LinkedIn(2017)
' sz A ZHAISAAIAT

B Ex - EEHA/ AR RS
- AHESER

- . BEYABE - R AmRE -
»® et - EERAIES
- AlFIZREM(trainer)
Bl - AlfEER & (explainer)
- ARG & (testers)
- Al#EFES (suatainer)

) - « BRIABET AR IF 28R TIF
E, - BEEHmIRIES

- BElRERTREZEAR

- AlEEBhEERTAR

F& R i

TR KR AFLHEE LR ;];Je % % o7 % % (LinkedIn,2017 ; Wilson et. al., 2017; Venture

Beat,2018) -
W9 Al R Al I enRTRISEE A

3. P ER
o G AR B TR F A ARG R B A T R R > 7
LAl AR AR S e ldpand Ko AR IOTE &0 BELE

@ﬁmm%aﬁkﬁ it EIFERBELRTHRALL D S
<@y Al T2 axE o B 10 AR B EFE S R B ip b1
s & FRAEEHEELERET mf&%ﬁﬁﬁd;?ﬂ#%%ﬁamm
TR AR LT pﬁs wxtpepeen TIT/OT f2id= R4 o

fRik ke feeh T F L fRfR/AR s &aﬁﬁJwﬁAlﬁﬁﬁﬁliW”U”Ux

Bl L
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p R EIN

I ¢ U ) (Robot coordinator)
1. gEaEx “n
(Data scientist) /
O :‘ se o BLIT/IoTRER S L2 E T
- - (IT/10T solution architect)

4.5 TR/ Rt

7 e , - (computer engineer /
Internet N z, programmer)

of Th| ngs

o mmL BLUNUXEREH
(UI/UX designer)

7 4L &R ¢ 10T Analytics (2015), “The top 5 new jobs created by the Industrial IoT”, * £ 7 4§ # -
W10 1 ¥%medl LgFEH 2 513781 iF

St 2 A E?”%é@* R R ALATR A B
§ ¥ ATHA  EBATRIEF MJ CIEANLE e s LRV RIS SR
T engtay fe & (skill set) - Wﬂ—*—P\?'Bé*:ﬂﬁ"F'jiﬂb i %‘r,ﬂ SRR P Ak R I

\

RENDLTEH S p G Y 4 > FHEFLE S 0 @F B LAy Bf -

A R EHe hg K WEFR(2016)37 7] - 2020 # ~ 5 #cBEE 97 F hfr B
TIPS i’éﬁ%ia\i—mﬁnaiﬁﬁ%i‘%?ﬁb’%imﬁmﬁv‘ v &1 T ag
e R %Eﬁﬁ;‘i—ﬁ‘; , (complex problem-solving skills)# 2 £ & »  36% > & %3+ [ 4%
¢ i (social skills)(¢ 19%):rg $o7n 8% 3 T Hoakedtae | (technlcal skills)( &
12%) - ¥ b > 2 F4F016)2 A A p kP ikdpd » ARBAFEN R TALE N
B | %(socio-emotional) (¢ 50.8%)% T # rfzu4r | (higher-order cognitive)(¢ 29.7%)
a2 & o Big A TH g | (technical)(d 12.7%) ¢ T A& A 34w | (basic
cognitive)( ¢ 6.8%)4 st °

g b RRET AR R AT 2) 0 A RE A L BRR R

Izs

P4 M Y eEAL g R B RER AT HER S A AsnArE i 2 %% 0 7 4 2 Wendy V. Cunningham and
Paula Villasefior (2016), “Employer Voices, Employer Demands, and Implications for Public Skills
Development Policy Connecting the Labor and Education Sectors.” °
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Al ~ A€ Pt ¥ 3 S A o BERE %g tuf H b~ £ 2 45T > Ak STEM
AP B r#iﬁf"iiﬂb G A - 2 R e HEERRCOERBELZ 2 LB
LB vt 2 wgﬁm SRR S e § Ry
Bopin F R RS f o 2 FE R RS 2 Ty o A kg (soft
skills) e & & |4 -4z 4% & L el Hsc (hard skills) -

(= )# % 5t (technical skills)

FEST AL 0T~ B~ A EFTERE > LR A R gREE S L

A¥EdmmE B Mg LAERTIOR BB A FHF 2 LB AP M ITE H
OECD(2016)# 3 f’r'a‘ﬁ 3 R KA A endkh Az (basic programming) st 4 A B0 % B
L B TR 0 % FE 1 42 (advanced engineering) ~ % % £ % (machine learning) % =
HIACT it 4 BAXF £ & o 2 :F » B22R KA K ¥3> STEMICT 2 Al £ & 3’:’#:2&‘:?5‘2
A RAL P REFWA T 3 REF SR BT et v A gp gt
Tl RS LA KA EFR i&%’b CEEBEFEN S TnA A 3@;@;@
BoOBAABEY N xSRI Ak I,—"'vl‘ﬁl)]ﬁ%‘?- gl

%7*%%$ﬁﬁ cA B EERT B ARG G TRl Gow il

w7 BE Y A A ICT chiv 4 bt £40 0 @ WEF 32 2016 # 5 % 2 (37 ¢
#7ALF ) (New Vision for Education) # (2B 11) > 7~ ¢ # TICT 2 % | 7| 5 A2
PRLiTERDAAEZRT o

P G R EREA AL L P B R W g i
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21st-Century Skills

Foundational Literacies
How students apply core skills
to everyday tasks

Competencies
How students approach
complex challenges

@ 7. Critical thinking/

problem-solving
@ 2. Numeracy E|

8. Creativity

A £ ft(é'far::“yf e 9. Communication

@ 4. ICT literacy

5. Financial
literacy

10. Collaboration

6. Cultural and
civic literacy

Lifelong Learning

Character Qualities
How students approach
their changing environment

. Curiosity

. Initiative

. Persistence/
grit

4. Adaptability

. Leadership

. Social and cultural
awareness

F L % R : WEF(2016) » "New Vision for Education: Fostering Social and Emotional Learning through

Technology” » p.4 -

W1l 21 ¥ & B2 57T EH 16 FFHMN

A o) e ICT 4 % » R B +0 2016 & “14% 1 e Hici= @i 4 % 4 (The Digital

Competence Framework 2.0) % - =

aiﬂéﬁﬁﬂi&%%%\ﬁﬁlgﬁx

B p BAITE ~F 2 RAfRAE 5 A AR 4ok 5o
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25 WKL EHY

it A AR
1 Faz s % LLmﬁ‘&§~@ﬁ&%‘?ﬂlﬁﬁw§
(Information and data 1-2. =iy ~ FAZ iz p 3
literacy) 1-3. 2%y ~ FREEEP F
2. B EIF 2-1. F i i (ss
(Communication and 2-2. 3% W i ke T A %

collaboration) 2-3. 3% B Hc i fLE AL 7 2 A A

2-4. 3% E e PR 7 4 TF
2-5. 4 Ba8 &

2-6. F Wi b &

3. #cizp 7 £]i7(Digital 3-1. % B#kizp %

content creation) 32K L 2 £ 3R B %
3-3. 4K 2 F W
3-4. e

4-2. g A FTALE R
4-3. 5 GEE 2 45T
4-4, mE R B

5. R®3gfz;+(Problem o-1. fzA-Fopiwrt 48
solving) 5-2. % £ F £2 B v

SECIFARCTERSRTI k- o
5-4. 7 ¥z 4 L§E

74 %k  European Commission(2017),”The Digital Competence Framework for Citizens” -

(= )#uFH ae (cognitive skills)

&f?qttJﬁ:ﬁ%%{mﬁi-g‘{iﬁ ER R v RS SRR L e L
P 'ﬂt“ P A k#T {5 Fv}g‘f%'i%%sb bt’qr:}iﬁw}pjzﬁ';}pﬁm#: v M SRATH A
N .

(cognitive skills) ™ &4 3 4 440 2 = o KEF p 8 1 TR 4 R ] TR
MRS SR TR EE s LN S RN SN EC S ERNES S R
e BN N SRAL P B 1 B R e PP AT SRl 1 (P E AR G KA B S (Ten
1 fEiEFe o
(Z )4t ¢ i
Al 48 £ 9] % fcdh i (7 58] ~ 2] %7 -
F AL BATAR 4B e RIS BB TR ?;, VAL R
ﬁ”“"‘@-‘”'fﬂﬁ DA B S R 3 B AT - BB K S TR A AT mb&%%
AT ABEAGE S A RIS TALE B i 4 R A K s Bk IR
e Alg L B T% BT B MAE e s b o REE A T R (LR 4 SR T

AR R BRI S %#Hﬁﬂ'fP’
il‘\
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B oA REPIRAIRIE C R E R 0 7 RN R E FEHE o B
BBHWAEHE R R DT K

Tooh o REFESATE £ (e g s S o TR iF
AEEZ M T AL RTRABEITNBEEA] o AZ AR L GEAEHN Y B
s 4 o

* BEAET]

e~ . EBATE
Know how « BxEES
=Y
28 13y A0 5k
L] E
P CTLERA . EHEERR
S o b E
-ﬁﬁmﬁ ~

- MIRERE < BliED

TR AP
W12 % %$il § ko

$ 0 ATEAPHL T 2 B

AR ITAIE 2 ZATRER LIRS BE S 1 IPHC 2 B R RE 8 S
1P e Fl2 - wE P FRE AP o X AT B R il
BER G o Bl 2 foie T L en@Bde s A TREERY S B BEa ) S i > T
i dd FERTES PP LA T IEF R TR YL ] hiEAE
Luld 5 BA e .rdﬁv‘“npampskfﬂ BEm BN L A _@4‘3;:,@7@
*PRIR L ATE E o & & F 1 5 A(Gig Economy) ~ 4% % 45 7#(On-demand Economy) -
£ 3 ,3§;fg*¢~(8har|ng Economy) ~ = 5 3 7A(platform Economy) & #7 .55 /#e02)  » fo pF
R BRFTE 2RO L AR N ERE L 207 2 RPFE AT
£ & 1 i¥(NextGen Work)4&%" -

%W&aﬁﬁﬁyJﬂ’ﬂﬁﬁﬁaﬂg@ﬁﬁﬁﬁ%,ﬁ{ﬁ%ﬁﬁlﬁ
F P & Mg o 19452 2 58 7 ke (Oxford Economics) 2 SAP(2014): &
il 23T R :gswmn;% #;-%W?gém&?gﬂ#xrﬁm%MMe
workers)(& 7 bz K@ [ o~ fRBFMRE 3~ BER E) o ¥ ¢F > McKinsey & Company
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32016 # e (b 10T L EH LB PR 1 5R) (Independent work: choice,
necessity, and the gig economy)3r 2 7 4p - 2 B2 FE # % © 7 20-30%(%) 1.62
@A )eha fEEd 4 v 8 FE b M F e iF (independentwork) > # ¢ > § 70%:h
1iEE AP B A /E"Esea%néi L EEA L E e

%as%ﬂfelfeﬁﬁuiu%avséﬂﬁﬁuﬂfﬁﬁﬁﬁ’éﬁiqg%%@an
FRFBEADL e R FS LT RS R FBRRESR 0T
3‘&%$%iﬁ L

I 2R ROERRFRF ¢ AR #eé%%ﬁﬁﬁA4§E
st kR RARBRLT R FF R P ERET SEY RFFRA A
EFELL ] A ELRFAREAA L2 T RRFS RS
T M FE 0 AR g ¥R 1 #ecd S dieenfh o B 1 (core workers) ~ %
ek B B 2 (peripheral workers) 2 4 1 A E S EBE P irle o HY s Pu
ﬁ%iiﬁiﬁeﬁ’iiaﬂﬁiﬁﬁwﬁi%ﬁ’%*i%‘aﬁ“Eiw
5%*&%#@@@ﬁl;ﬂﬁﬁlmégneA§\ﬁm;%%Aﬁ, 2Ly
RFETF AR AR 1 RN &g S TR LR
Hend 4 Er 3 —kgfgzga v 4 Bfe R A R ’F—‘F,k 1 (TR T{ﬂp,%imj_ i
WeREDR S oA F B > B EE 1 (TR BR A
& F R o

P EENTEAABRENE A AN A NP 4 A BR
lﬁciﬁﬁﬁ’w%iieﬂﬁe~ﬁ1@m4ni»%ﬁ%%ﬂe~ggn
FPERCIEPZAFEEINE  OYRFAREE DRI LB REPIIR > Rik
FOREBIAER 2 2 (2018) Adp o B oW 23p G S%hE AGLE b L

LR N R’ By RS X & AL

o 4 plc L 4F T AP i i Upwork s Topcoder ~ TaskRabbit
SHcET Lo I A S BREER  AF XPER M B AT s K
VIS i‘?ﬁ‘f o F 0 omiptR eI (TN S 5 PR AL F]AY B R “/’3‘?‘1%‘?";”—1 ﬁ—;ﬂ}z
r’gi\sﬁ_ﬁfﬁﬁ’(—‘lfL JJE:EI*'Ji?’bmllf’bﬁgi‘{{)\ikﬂ%{oyf’l‘a

BT s R REE BRI OTIIL TR o A FRIEEREE)E
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gt EF A EA R EAL g B 0 TR T i P R i

FEIH R L TREBEF EAFE T EanT g @
B ir K EBRAT pd ER D FJ BT FE > AR ET 04 L8

£ 0T pF & | (Slash) 5 & BEEL (Fe e ipen| B e (v
(Digital Nomad) % #7 £ 4 ey 3. Taj Fr & 2017 £ ch (FTE 1 (Fen@4e) (The
rise of NextGen Work)# & Tdp o F B BT%hR A A T HIT A kT - >
Y RATE AL PR AR Emp I 2 pd 3 0F S 2 R
R R EfeRpl TE 0 FHRFE SR Ao B AR 1 F A
s B R TR (GER 13) -

DO
) )/
38%
®wst
&5
FRHAT{E
BaitgE— BE{EEED 23%
BRI 21%
199
=3
>
=
)
- ——
e m— -
2
&) I3
=8 Simm

FH kR D §FE(Q017) 378 & 1 (Fengde o
B 13 FEFTE K1 iTehR T

Ra EHATE RN G pd IR F B R B 0 d ANig
P RF BTN BREFEIBT LFFLLIP RPN G F 37
O R - NP1 5 SRS S i «-ﬂkmrsg foo REFSHLITFRZEENTBR
ik g BRIAE A2 3 Rk o oA L AR M Y B LTRSS R E
FHREFROFHBRR S AMIT CBERE CRAFE - AEREATHER

ABSIRFE T HRE i’ffrfliilfz»—“i » R AR AD f’rdﬂz BAE e
PEs o TR~ H B g D R R o
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A1 (T g 0 AT MAT IF—%j\Fm’Jﬂﬂ{@ F B AT IFR
Bvoo Flpt o 30 AR A RBEEATL PR L e B AR BT 6 AR AR
P ITHRE NPT R A NAEA E o R BARFE{rl TR LB R
BLR-AR F %LH E RS bl REN S R TR SRR N Ry
TRA LR DA ARG R U LB R E S 2 A TS AL 7

& F_o
CATRPHEARE 2T L

d P adg o piagt B H»im,r S 2 4 .T‘Jlf'?"_it‘lﬁi«i%%“ﬁ_#%
Mentrtf @ gt el e - ATA AL E D 1380 |IPPR S £ 4
A g(Commlssmn on Economic Justice)2017 & 4§ £ #ﬁ 4 ’ifﬂﬁn @A %ﬁ_% S
PRt P a5 ETE? o o bEEY mfzg\lap"f v p st
¥ ket g4 _5:11 |7 i Foa ok ok T § &ehd F ) (paradox of plenty), 2 & + 4% &
Shie pr7e R fecn? T00 @ PE 3 drkE AL TS R R

24
WL ir R R ARF PR ERT AR L ARERT CF AR LT %
HE > I EFET > L& RFEP 407 0

CRFFT R AR

FIp it A AL g MR TR RN G RGO REEFHT A
FE A o d B J‘EFJHZ P TR N FOAEIE 0 & R AR M BT A A R AR, 0 B
TREFFHET YRR AFETRE V- 25 0 ANFTAPHEROER
(cognitive actiwty)F'“‘ CEI A PUREH T FRF FEPNT TF 0L A
LA RN g

AR 30 B SIERT (T4 b g p B e B g
MEA A Ay r MPE R (Fehgk s FAEE 0 B-F @ xészfrg ;3 4T TR A G ek

LA Vs R o) RN I L S & [ zF—‘F%%-i LARPRS el BRI G

-

-

T

N

CARRBP R § R hEd

gt,ﬁ,fi;ji@_ﬂl Fraeacsy s kR e g o )ﬁi\aéc s A4 A WS B2 ﬂp,ﬁ&m

=
< Al#c =T Lo 2 (54 Amazon ~ Google ~ Facebook ~ 7 2 = = ) igap & ¥
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HOF BB BEETIE o Ra A T
PR LT o Z R E 1
EREAARE o RE LS FEF B O BT *@&4’14’3“1
FAWPHEGR S WEAAARDIANET IR LY S
HERIRTE ¥ kehig AT F L B B A F,ﬁ”\;j\m_re}; % it (4o@) 14) 4‘:,;
oy bREE T ELE o

The labor share of income has been on a downward trend in both advanced
economies and emerging market and developing economies.

56 — - 45
55 - — g

54 - — 43

53 - - 42
52 — — a1
51 — — 40

S0 — -39
49 — — 38

48 — i — 37
- — Advanced economies -
ar - Emerging market amd - 36
AS — dewveloping economies (right scale) —as
45 — — 34
g M N L L ' . . L 33
1970 =1 L=l ] BS =1 a5 200 o5 10D 14

AL kR ¢ IMF(2017), World Economic Outlook o
W 14 #6907 Mg
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FooBEFOF R DETRF SR AF RS 0 A ARG PR E B
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REFSFREER L e > A Rt PR LIRTRHATE 2 HEER > &
& FARBC s JUE A BB R B S o
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TS € P FE

d T TR B B R R A AR R 8 L R
e ICT 5t 4 > ér_%ﬁééé‘é%%tfié‘é 1 1?1}91 CF R R hE s R A
k1 PRk OR &g (] RA o i B AT P AR i’rﬁﬁg ;& e
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