2017 IGE Distinguished Lecture Forum



2gje] ug) — ol ThES}

=3 14 29 20179 12€ 299

i)
=
°

~
o
ne

o
=)
of
oN.
2

N
r{o
o
ofl
2N

o
2
122
N
ox

o
-
=)
2
N
ot
o
-

ST AA A
A 3} 02-551-3334~8

18

2~ 02-551-3339

offt

5 A e dEHE 511

ISBN 979—-11-6177-002—4

*o] A AZHYo] uhe HEWE A Bo|nE Ho A BAS Fech

*ahgE e TYshA Aol el Eguc



2017 IGE Distinguished Lecture Forum

2 gj9] e — o] Hal e}

2 W e E o]
(Carl Benedikt Frey)

[G-E MAZHA7H

Institute for Global Economics






2 9j9] e — o] Hal T}t
The Future of Work: Is This Time Different?

Z YUY E 2o

(Carl Benedikt Frey)



Z Y9 E Z3|o]

Carl Benedikt Frey

A = Sacv=d AFstdAYdFa(Martin
Programme on Technology and Employment) A%0 2 X
2 Foltt, AT = AAGAAMSAFA(Institute for New
Economics Thinking)9] 1783 H5 12|11 %o A3t L2
SReld HYATUORE BE Folth, A9 EErja
A ZBAA] e A4S A Folvh, Zelo] W= A=t
o YA =7t= o] WA} o wE AAl Ao dAE, =
A A 7R Fol =8 A AT o



299wl — oM ThE7}

Z Wy Y E Zdo|
AF ot Abe A A
CEE RS R RS

g2 S nhel2gol 4 AT F90 FAI i) olobr|a 4
22 uls|RAA s srABe AL 7%, A8
%, TAEs), it U mRgste] 9o AAS oA A
shar qlom o|Zle] Al k8] T3 At ZEWe] ojd
oju] g ZH=Ao] Bk ATE Bl A

N
ot

Adslf AAGAATEE Sl S=olA A5 EHE

S+
2 27 FosUth I olF @ e o AL Y /)5t
290T 0% thl AAZAAAT U A 517 Hol 54 7]
8 Syt

FAAE N2S FASE o F 1A gt L AT T

FolHe A& oR AT AW oq Qla, 74 Ha}

ARIZABtl el H FAU o= AR A4S ghbE AL
& 54 BEo)7|E gyt

L‘J

A
Uk, AAAAATAE B FA] Tl ul$ e
¥ 7

],

PAS ()

(
=

o5 A FAolAs A et FEshAL e Vel &

0.

7 109 19¥ IGE Distinguished Lecture Forumol|4] ZF HYH & Z&|o](Carl Benedikt
Frey) 47} s W85 S3s AUt & Zdao] W2 4zt 7iele] jho| B o] st



o Tt A2t T 714l lnEAlXP~ of @A WahA7) L G
A el $elvh Selslor 3 HEv 19X oot @ REE
o sl ThEAGUTh o] 2 FAol dE BEEY QA AL
AN FET AR YR HAER QAR
FRESE A

o]Zlo] ¥ $et obdyrh. sXu Sefslok @
1A

olefgt 97t A3 M=E Aol ohyBR o|3lo] T o}
o that OIS & i BARTE A RE

A
AT obo 488 Y AU TR Sevt S 2

Azt wekr} Y =g A (Fredrick Soddy)s th23 &

Hes) wejol F 7bx) BEES Bl
H

-

s A AL
QFS TQISHAL, 1R, Ba, Eadoli of2 Qg A 3
Ao A2e 5 wEolYs Aoltt”

oz B Yo, Fadu Fadd Selst dFu
A AFEolgleks e ale] o147} g, of7] A4l £
£ Jled] Aol B4, HEU, Ak, AEH A%
AOE Ashe ARFS of B AY ¢ AUy



Al
Ut A

o

}-

Aol At eobi 4= 91e AU, whebA]

b AEE 2 o gt o

1

-

A A Al thFio] AT A Aok
[e)

7rerel

=
T

T

—

B, GPS($14d #1A

5| W3}
19004 <]
JHN = &+

e
H

]

%
_Il_

£ Hol

| &sAl

9]

olJ

Ho

o4do] wEeo] | AYYrh =

Ut A= olAlo] AHo= A

<]z

B
e

I Al
7heol 79l 100HAIE FE=AAL A A 2218 wfj7bA] <



Se7h A5 o 4 Qs ARSI AL AF
8 %9 S /)&= RISk wlgol e F

A5 gastdrks AU 1940d0je] 27] A% olF
£ Q2 7142 U AYsHEU iPad 17} obikE o
97} obd7t ATk shAR AukAel AL WET 7]

Fo] Qzke] e YAlshs Aol AAHORE A H 75

AN
-0,
N
1
l_r
O
;
N

)
>
-0, i
[
2 3
-lu ‘_IN‘
o2 =
2 H
M =
oﬁ o
o of
ol
4 _IL%
£
I L
S
B
o2
Moo
32 N
]I‘l>' Wi
L w
2 ot
L g0
e 52
_i‘L o
Ia)

4?1 il
xR
=
Lo odl e Peoo

o @
1o

14
tiofl ebAof HiFE e} QU7 s FEshe Zlo] ou|E 2



A5k it Y

2 AR 248 8 HEg 20 Herks AYth o))
L AFEA AN & st Basta) g 4
Bt azinct o)z Awe o @ o 4 dadt B4 s
o GlolHE QIzkE SHAIYTH Wol QR Stk 1Y 4= 9

HE Ao x B35t 2 HY7](Google Translate)= &
ol AHtt ¥ B dolE FARY Y AFEe AAo] Bk
BE3SA o EY A0S B = U olAo] HiE
7 2 AETAE BA 2 i  dYy e F2ele A
B 7} vpsap o] of BRI Aof SlojA e Itk SIS
of, A& oA ERe] Hole HiE2 Alexat 13 A A5y

o 2= At e of 2okl oA ATE ST

AV ARS Y

) S -
1
T



1

R

[ele]
Z

OXFORD

MARTIN

SCHOOL
=

AFe]of A o]
Slof| o]

1

—

=

break (Danziger et al
(e}

Israeli judges are
significantly more
lenient after a food
2011).

] AT

°

3
!

‘1

S

shabd] kUt A A

Lunch—

=

A o1, o 5o] of

3T

=
4 gl mE BEo| glofq ApEatsof st

2 HEo|

= AAo] Wl

1.

ko)
=
Morning snack™”

Z o
4l

SUOIS139p J|qeIone) uopodold

Human workers are not infallible either...

Fo 2 wjdo] ® Wit et o
& v 28 Bk

L &9
227t

boleg

[
T«

AskArduynt, A7 o9

Solul AL opgdyrt}, SAm =T

sstgaieol s 23tgst} 2

ﬁo

1
T

oA A 3]

).

=

°

]_

o
fs

12



S50 mew olea of

o A5eE 4

=
e

I3}

2t

of, @A) 9-2lo] 7144 e ol

o]

[e]

7b QguTh, TRARE uld ol ARel A olelgt ASo]

Y

o714 o

the

e}
=

1
A

A2
5

A Asske] A A sHAof T3t 1990d <]

AEH, o8] B2 &2 olofr|o]al I FA9

A=

= ob 4
A5 97

al

ok
&

e

Joctn Buch, 2ey esdel @4l

it o]

5

2t

3

7] Ayt 28y ol

(general artificial

intelligence)

ol

o4

Al 742 F8 of el

b} gy o,

Utk £ gass

]

Z—\]O

(Turing test)7} 7F& Fojudt o7} =

ke 30%7k He] <)

'~
o
i

ol
™
pir
wal

i

Gl
TR

—_

RS

—_—

)

Hoh= 134

A2 2=z

AR o] B2 FolE

&4, 5

A3

13



/\}/}Eo] 1=

a8y @72 o)Ay, Ad 3o 107 s ¢l
2]Z(algorithm)oll Al Y&EshH LSS TAof 7|dls)] 7o
7 N2 AL vhsold Zduyth 8y AEEHRIAT|L A
239 2 e 28 5 ¢ AdUL dagEe ¢
g3t 2|23} glo]glof oJ&a| wtEo] W AYJYch Ao waet

14



SIS UG RIS ZolAE Pupa AxE A4
£ 3 SR gutivt Selons gntat Fojdolety %
ot 14 ste

)
2 M
i)
i

O o o rlo o &
ol
v
iu)

o =202 O
s Fgl0] Fojolmm Folo] T3] SheAS AHTTHE HY
ek, aebd o&rtEelA Aelde et AFEE o UL 4

al
Feofof she o] ofuet A o kAL AU of

ool JlojAM = QIzte] ¥ E 25U

=
Ak 2AsH At Bo] 9%

S A 1l 1l

2 2212 ob whedt Ayt IRE 280] I de 5

W= 3 S gE2s Yok fEirE 17 fsiAds et

T WY FEshe Aol Badyn, &2 F9Y5h] "l

IS Atk A By ofFsynh 18 a fEtke e
(o), o} 5



SHAIRE o2 2] 7Hgl Sl wgRr B Almsel disl
Az, A FATAE Sottyd o747 w9 Sl
Z7) o2 BE AFRS utelstal MElshal 25 HEe S
Zeths A2 A sl dadth ol Aef deest
7k ol E e syt AlEE o] Agstel] dis) A7t

& FEA U2 5 = deels HoR 7t

23] Az okt Fich, Alzho] BERA AL AEE T oS
At Lo W57 98 obntE A2 A AYYTh sk
AYRAL A S8BT Ao ] AL e AUt

aYER 77k vEol AFsstE A B AagTE A

oA of7]ollA] HIREE Fa% BAl= UA AFH &
ofH ol dsste = AL AR o HE A Q17 )

16



ol ol Aoz AL, AFRA,

A U, 455} sAe B2 g
~ Eof AA Ut

i)
o
“
0
1
o
2
o,
)

e
o
A,

ot
=)
=)
>,
=

F

e o 7] R A4zt 4
sje 2 Aul2o) AEstel BAZE YaUTh A AL A
FEh Argstel] Mok 2adsteln 2AgU, ofilE of
2 d

=3 ‘;{’\J(Nissan)ol 0‘4501]/\1 AE22 WA = 7 -EE
of AA oJ&gYct AT WAlko] Ao 2peF ik & o
= EEFste| 34 &gy HE o3 = HYY]



N
N
e
1%

ol

fch st ete o3 AEw 7o) QlFo] Hast &
ZA%H Tt Google Translateo] QAEAE

I Fokol A M 1_—17}* AISHA] 5
A w7 U S, FIARE A 24 st
Y, w3t Aeer 324 Sagddc, ¢
ANM= LA S5 2R ARESkAL dssUTh Al 1L
2ol A = A = gle Ay disol ¥hEd Ay

o}, o] BE ARFEO] AFE] A Lol Fagt

1>
M
>
ruln
r

©
o:

)
o
4
F_
D
m&: OW

w5

S+
=
[e]

e g O
ol
o|N
©

aYBR Q] ol gk ofolr]ol= QAT ofH L=
2 3 o= %%6“1 £ Al gl Alo] gesittal &
Ut BAE AdY T80] 2025W7H4] 4009 7o) A28
Ape]7F AL 3009 7h9] 71E dAbel= Abebd Zloletar £
=

AYHUT AL BA8 AME Dge] oS & 4 U Y

o]5l0] ezt 71al A2l AW A4 AYUE, A5t
AAE A9 AP ME SER SPEAGUG B 99
AFEH 4 917 W] ol ulee WAE YA F7tol F
o aAeUth E3F A o] FRARS oju]Els AHolz|w
of DAY AFoY SEE AR, AR mF] Aoja ulg
Sem Bebe AEe] wel gyt s GAE Has)
B, ARl AETHE 4 UL w) vlRA AFIE ol FH L
7o) Uit

18



ago SEe o] EA0l HishA AAE o she ALt
27 f2ls 47%] dARE AR AL, legAte] Anke Al

WA HAY, &2 R0l o8 HAS stAY IFAIRE
F2 A A0k FHFER] B2 Ak 7]of AFE WA 8]S4
e B A 7|2 A5 (universal basic income) =] 5ol tis]
o Fglof FU7? o3 AEo] oYEEo] AES Eg| HoH
g gjH Aol elaleyct.

o

A @ Az A W] ojele A F skt gl §
B00MHMEL Z7HlcH: AU 927t ofrpel Ak 27}
ol Hlg-L 109AIE F7RIGUT St PR 2

FEAA 43| Aok AL Folshe A LHUTh A
1009 Mo ALe) Sepzichel 1w ghA o mE RS
aka 4 92 AUk @Ale) 7eE 1 Ao A
A7) SIAE Ud B 48 2T A5k B 7|7k 5

o7k2 A% B AUTh sHAu 284 sHA) ekt

o 2-h7R8? = &< 1t

Qlzte] B4 RV 271 S £7] S8 S ¥ AR
o Atk Tk A AAE ofBek] 9 R Az R o
UsHE Ao BEE LU TAR daEe] 7] $13) o
USHE Zlo] BEIP AT PG FRT A 1 FHo| A%
o wEeluh AEskE 4 ¢l elzte] Usks AEol of

-
3] ZAsHE 3 QA2 FEe Rolet uay,

19



HAEL SA 23 WA EPSUh 47 HAES} A5 4
otk AL U7 3RAEL A 4 goks AL oud
Utk o daelE el o) glof AgEe] oixvt weke ¥
QU wa Waw glol, W d MO HEobhy Fzvtel)
oro. w1l 5ok o o] dofi Zlojm, AFEL ofH ¢
2 27 B AQA clZs|ueta dokd, 1 ARge] “2A 8, of

3k3) =g 4 gtk S sk R oo

17j2) 2] st BAIF 2 A 27

R d gezt m B gekel Q) /4wl
w5 9 A9 BAYUT o)t oS OE F70| 24

Utk vl WSS gl e AR Ao wiEel A K A



J]

HolUg)
CwhEbA]
= oA

]}]
o] AF
[e] 31_4_74
o} 7¥o
.
RE 3
sl el
& WA &
/\2;5}]4
o}

7

3

IR
[e]

1=
=

T
T2z
u7_ﬂ%&
° Eﬂ?wﬂ
ﬂﬁzu 1A_ux
Eﬁmldv.vmﬁémm1
mhﬂquo%g_ﬁ
I R o X A &oﬂw_ﬂa l
M@M&Téﬁﬁfr G
oubﬁﬁaem.o;wr WP_:_E
zﬁﬂechHoluH rx_l,_;o,_,mﬂﬂ
NWLAJMQ%H uglﬁmf
ﬂoﬂAPu._l ﬁlﬂu beldo
o z_. 71_4%_#_ ol . IH Gl < A
%?047@;@1;; ﬂS%ﬂ.é
on_xulﬂ7e anAT EIJan_ d|E I
N [ ._EQLLIJ#.I_'AE H._.XE.DIUvﬂi o
ﬂwammﬁaﬂxxg oﬂﬂw%a o
a & w5 K o e o 2 o o ot T 5
%ﬁﬁ%mﬂkoﬂ QAT%EEG £
Ly 71_]TC Lﬂmudl:_a_n@
LEL_Lﬂ.omﬂ:7 X L.a !
7@ﬂﬂdr:p£ Enzéhﬂ 3
ﬂ?wrgq?;e Mo_ﬂil °
mbwr&frwnwlo % ogﬂ? i
BK 10° L._L 71_ A_l = IDI _,ﬁ Myuo o ﬂ_u O._ ny X
:,wu_/xo_:u._dn.% wmALuﬂﬂHﬁ]
LPO#E_E_E ul,u. leié wﬁo
ﬁaqeauﬂfAHS -~ < ;upum_e fo
u%yoﬂzacemMMwM wﬂa\ﬂﬂmﬂémﬁ o
ﬁmﬁ__ﬂzmﬂ%? 101Tﬂ€m|mﬂm o))
o l.ﬂ %E%ﬂaak B
ﬂl..xdli E._u._m&:*oo_;xo}
= Lr,.gé 4 4 2 o
z5 3 M?f?f i
o1 w@du%.mﬂwﬂm_.fr ]
uwﬁoé%w %
o1 ﬁmnro
ufoM%Lﬂ'% mqm_
Trd &
LI i)
<{F o

21

2 A}



2= APA YT, A1 At EE O &2 Qls -2
2} EMA A (Thomas Hobbes)7} HARSH $19
shal ofgbA ol FHSE 4bollA Hlold 4= SIA HAlsYo 1

Vi Z:]' L 1_914 _r_] ’8]‘_‘_]1 O]:U}X‘]O]D:} %’—Iﬂ?_)‘]— /\1‘0]04_/}.

et

Ut Fgol 7hSEYS gl ek s B8 A
Suith 2719 /)AL o4t ofolEo] 255 A Hel
91907] whol oSS AAte] glolA ulmS9E P AUt
ofol 52 WA AeIEe] Wl e T3] AR Wi A2 3
Fuiet,

e
z7] A 151 5%k 7|13k} o “*POP e BAsyh #
o 3 Rt HeAo] Al frasial eyt oS 2 4
AUt SHATE AREA QL FAIE & o AgA " AER 27
A= AALFoNAM giso] AA|ske vlE&o] shEtfsyTt
Bat duS AAEJML =gl ARl ARSI R
Yt

AR AAAIARE Al w AlAE] Egfo] A4l
£9 §-84S golmdor B8t =] e ?EL7} >
A AEe] mQlof Fogt o] Rt FROIUSNYTL 0
AUt IE0] FostA gskthes Aol &4 Hdyth %‘%
oAM= shFE7F Aok st o] dolgsytt = ZEIL of
2 S/t A? 52 AYst] 8 19k 2 geo] Fo

£ Hyl= oz gigdsynt 1808 d=to] UEH -2
Ast7] flsff Hdl AP H(Wellington) -] w7t 2ol &

22



W Zojec ot Ao,
Bl 7o) Alele] o7} ¢

Hl

= e

71&

=
FAGA A (Communist Manifesto)QJ H
A ICESR =

[BS

Olt

=
of,
2

ox
ot
ol
H
offl
s
pvei)
>
°
i)
N
il o
—|o
o
[‘Il“
II
oM,
]
we glo po,
f
H

ol
k]
30
>
°
o
o
rd
ot
N
A
o
gl
X
o
%o
>
T
v
>
(0]
—
=)

Ir
>
L
i)
i
s, o
0
9
o

2 mlapol A= 20169 e AAE AVIE FHEo] 9
Ayt Aot Al FE7F §FAME A B4 (counterfactual
analysis)< &l 2Hd A7AoA vl= U 259 =93t 9l 54
(Mitt Romney)7} ofd =EE EfZE g5t w521o] S
AR uh 2 7|7 ool 22 Elo] 29 ME ¢ worr et
H oA, Hawyol W YAFAlfAME Feje] FUHA +

23t o2 7|2al SR AAJME BRoN s de

ALE Roleks AT A U
A7 w2 Seli vk i Qe AR D Rolv]
Ho L mUE EYxE A48 Ayt 7} oheks A4

yth, Z27l0] I50] EMZE A =gkal AR 45
Utk EFEZe 7]zl tis) woHAl dF U A7 o

op7|staLA} sk vhE Z]e R {3 weiE 2 AfgEel 314

imlm_
lo
Lfi

23



N
g
i
e
)
o
rr
oM,
ot
©
in
1
i)
rr

2
1A
i
O
[
r
S~
Do)
o

pad)
flo
B!
> g
iy}
rir
ro

=1 g5HAE9] n|=
27} deje] 2L R H g WS 71X

r
o

i
K
n
!
[m
ol @
[
rr
o
o>
1o
2
)
£e
o
g
r
o
oX
o
rr
COR N v

[y
|
o o
»
O

Bl m ot oo rlo oX
=) o
32 -
oy o 52
Lo W
ooy Lo

o

il

Y

N

Y

%

lo

2 el 49 Aolelt 2 Hol7} gtk

o] FAFU, FAlo] 430 7142 YA B

e Ao sl saks He g,

Lo o oldel 9lAl vt

e e el ARGk e EelTe] 4

0% £ 9 AT, ol Aol tiFt Fart
o}

o ofuz} oA AlgtEe] 7lwo] e fl H U=

ok
rr

N

o ofl o M
oo
Lo >
ro 12
o H

o

o pf > O o
filo
O~
2
NI S/
i)
O
o
,
o
H1
o,
et
o,
30
o

o
filjo % ) IIEO ol & o
ok o !

o
g
g
T YA
o

o
of By o g
2 o Lo
o o T - [y
A
3 S
i &
i A}
s o
_@l i
(o]

o
=23
oY, 12 ok
o ST
K I
o ML
> =
L (o]

)
o AN o
% i [‘_E
N o
= gy
o it

X 2y

ool N ooh oy
b o Tlo

o
fu
i
=
n
4
[
it
i)
4o
S
T
I
N
=
e
Y
i
2

1w e
I oy
i’
o
1
=
fio
ML
52

>
1o
H_‘
offt
l-'O
-
et
)
U i)
oo

UOoR the= e AeI Butd RREOE diviEs Eit
=, A9 BE AulA BATE A AT mepd 2



H
=

=
=

A=
gy =

1
-

z2 A9 e}

1
T

jm i

&
Ut d8Es Sl

(Dani Rodrik) n4=2] =9

&
f

Eay

=]

AN

=]

o]-f

=

Y, Folomajel 714 s}

ofm] 1 W3

[e]

o ZA=tel de i,

=
=
=
=

i §

=23

=
T—;‘]

—_—

272

T

S
pul

st
25

°

Ut 204171
il 71950l &&

0

12
=]

[¢)

=

=

the APQIUEh MR

oA AlzPLR ofF

1

B

[¢

=3
=
= =

A5

ofe] =71e] Hlale-iQl gt

1

T

Yet, of
AU},

]

|3} =0l A olu] HHel
7FeolA1e] Az 432 35—40H A E Afo]jutt,

whebd] weE A5Y wEA
= 7o) PR 7150

= 3| B

AlE o
=

]

T 22 yetoll A= A= ago] Agt=viERE g4 92 20
bz



o)

A7 Yotk AUt ol AL o5y ) u
| St UG T olfi obmalsliuU, At &=
Q13 obmelrtelis 2 Fmo] A Aula AAL EAULS
o}, Aexielo] nAHY fHASL BRI o5 91715 Fad
A vkebe Zelueh ko e UEo] ulshu o] AL o
= oh7] WU} ofZelrtels B A 8uAlEY ol
wo] 4k] FofolA] Ut QIrks HE AASHE i BaAvt
iUt 0|2 obF o] B webAl A Azl
Aol A= 2158t ¢13o] WS L ol ThE Akl
et meEAE SHA) ke AU Jeln aEe] B
Sl PAbelis AW 1000] W 5ok o]u] 58t H A
I}, ofel e motol i 85HAIET} A15to] wmFElo] 9]
Gokal G 1049 ol ol@ AxelSo] AHEate
S of| €] &3] ofol = B
AgEo] 59 FYom A4 ek ofrlautt 1 olf

w8 7le s QA Ase) Holk gl ARt 59

p

o

o

o)

oF ®
=2

i)
ol
=
=

(e

L

ox (r rlo & oy g fo
- O
R
)
puy o
o)
o
|
<
rr
e
rC
i
2
o
X

M
3

i
il
M
17
fEL
[\}
(@)
(@)
(@]
=)
H1
ofd
1>
M
=il
2
I
2
-O:L
N

26



m < 7= 7 bl o B oo oX oW T
5 g u M T I RN
X Ho T X° G o N NN SN
T pE g EWwE T T
NN TS o Wt o T e b XX
or 18 3 oo o g W
oo R ) e <~ X Ao
N o ma,mudl%c.amﬂ_.mle._
Humz?@u %imEQMMotﬂAmNu
ﬂwle,x ]iﬂéuﬂin}gdﬂ
ATu m\u\ O_ :.I o ~a EE o5 _ ol Bl .A_.E
Hom o = G gl .
= MO e I N
= L X i L O T A
Moy Q00 o = T
= I oy P g X
BT og 3 %1 C I ol <
Zhal wimal g rXcT
S o ot L s oo N B oo O
oA L W A A A
o B H s oo T oy Koo T
~ —_— 001]_5
m oA T T OE%OA507WmH
oF o T X o R A B
ol s S o8 Eod!%e T KX ﬂ]ﬂ M
A i ~ N W ° e
T X0 = gAEHE gy = R
W E N 2 g X0 HE
P " B °° T X 3 o J
o H W NN ompom oAK S Kp BKOE

O
Bl
27

i 1 of
b el o,

o] dztefof of

°

i
=

1=}

=
ol w7

) ekt 7142 o84
% Qlths ool jojol=
Azke] A

1

T

re)
SF
=

15

dl 7He] A Mujs AR 7F AAEYS wEbA A4

aA BF(flat)

e L
o, 255, SUolA B3 At

ok

=



Y, 2y

o=
=&

S|
S

5t

22 714E 45

Feete

)

AUt 2@ 2 o] A7

ol

SRETIPAL

75 et Qe oy}, ofgiA ol A

A% 2 el e

28






O R R
Syt v 2l

A&, SAAAE ol ES S Tz
A AFFAT B 2L FoAEE 194719 wELFOR
ol =BG Fol AAkET of Hel thah sk
Z1e] 282 S QAR Aol BaRT 0|9t §
Aol wEAZE T AFAAE 93 FAol AdglEUt, 3t

>
2~

Jo

e

|

ol

f
Jl

E

iy

w

[«

N

_E

ﬂj ﬂ,l_,

Q

T ok&ElTL AFAA Jiid AL A B AA 5= FAskAL
A= ohE Aol digt 214 dleoe=
ZFSHUZE? 1941719] ks AE2] t-62
A HSHoll= Falo] AF5U7?

30,
2oy 0
©
)
Kl
03“:

& o

9194l A 19704de] o2
Leveling)”7} 18] &% 4-& olyX]

27k 7o) ATy},

o ©
l-‘lj
>
i)
flo
I
O
Ho
offl
1o
iy
K



Jol Qdzte) AUAsE mwE of

S

G20} BAFHLS HEH

Al
f

Jis U wheka

%)) Abgo] vHH 3
Fol

| (AUASe %

A o] A7 A o A =

= e

LA 9

F= Aol =2t
e A2 FR2Y =2ZTA(Kuznets

I

L
[¢}

M

afof gL}
5 1 of

EEREEN ERE PR

2
=

7]
TA e} et A4 B

_1:‘_
T

Al Az

)

5 Asle} Zolof gtk

L
(¢}

fra

N

wBAEe] ol Sk

ol

7598 Holdust

=

e
e

1980ddy ©]
HhE A Qlie] FAt

B
<y

o

reAbEe] AU, E

51

Byt

171 %=

Zo
S|

31



AF7HA) A 71Kk Bt 407} e 2T gie] 7|4
@ 2] Qlo] 50| HeES 27 AN By =
o] & AUe}

Mo H

71498} o) % Al zke] Delnbt Qigsuich o) wEA)
o 4 ofgaUth ARE 714 W stk 719e)
DG hRE AYFOIE Usteln e Fe LFAES

SR AT 482 ) 2P 2w 4 ol
A7t Bohs st 2|48 Aoleks ofokr)i obduth, o]
19804t} o] 55 A% H 3 gl BAYUL A-Fate] Wizt
o] whet 714o] ASHA REAE RISk AHEe] e

ot
2
i

(ST}

A

SRl B MRS W wBAY FFL SASHK 2ot ¥
BE 53] £5EYSS A% Z712 AYUh vlgel= it
1

gt Aoy,

Q) E A Ael gAstae A
Q S w4 Sojubs A A& AR Zloleta A

2take] oA A2aHIL 7t

SRR AUt A= olERt Ao B X
@ FEHAA ALE AdA oM = & RERE
o}, vl 7] A X AE (Pew Research Center)?] Z| 1519
w2 85 AIE S| n=Qlo] AlghEo] Shal 4lofshA] ¢al ¢
gk o] tigt AsatE AEIF ARt et lvkar A2y

32



o, JenE 25e 4B ARt A% Asyu s
gk AR agle] el FAZEE she BAle] QlejAls 1A
257} uRUT Selt uste UstAw Jot FEs|E
HRebR) ekt

A= ol obF thEYT AfRIdES 457
< AYs71E vk o 2 BA=717t =71E viEy o Ao
= IAof AHIQlEL Fasitii gy Wi EXXFE
of 7170l dRGFUH. B2 MIEAATESS FAAES o=

LF
HEo] BANGS YT 5 92A F G

kA o] 23S} Aldloll= EEhe dEol & & A B85

o, ARgehel BHolA 2oyl EdE EREZe o] B

2 Hojd Adue. Ao 7} o FAE A=A ol
Ay 2y 29 Hdoj| ol iy

l
2% A dske o o371 ek ke

(r meh o ©

@

o] BAIL AlE #Yo| BAE A7)gea et w3
@ 71EWete S5k URUE mE S 999 wg
aha A2"E olo] WurH Urke Zlo] & =AY otk
aha W% hAle] AHUE Fa) uj9 AgEol o wold A

AUt o] Foll "isiA = oA st yt?

A 3] Wb AHY Ljo] HoRE AnE Wa
7h Quekar Aztels AL odUt, ofg] S
Sele @A gota gl wolgka AYzshct

33



ArosA A7k BRI Qs ekl de
Sl

1‘:"410‘0] At 8004 & &t &
8 l

el .
2 %ol AAS EAe] T3] Azksha o
bl Aojao g AISLEE o|ZojEUith, AH8l4
NBAG} Felgo] BS FasiT d&Uth SES e

o EEsa 93 ojshs Ayt 19 A
oA M XEANS ghelah A sgloleka AZkgiTh of Al
o 4 e AUXA Hlgo] wo] Eck AU wheb

ol A yAE VleS €Y ¢ B2 S0 ==l H

¢

ohxjebo g AE Svlol A B, B AR w97t A}
2 AZFR T, ofu} ofzk
S HE|= Folehn Frh STEM sh9lo] S2ake o 50| of

34



=
o
rlr
Hl L

o}, STEM 3917 6% Z8aj43 97 o
w— Zlefh 2 AR gEhe ol

4 ] 92l o ds] A AW oj7lo] Wi
Pt 2y o

@ SR AN 7S AT AHESE BE QIRH
Q

>
L
H1
W
X
I
2
-
)
5
filo
pas)
-,
m
K
mﬂ

& AgFSo] Atk 1004 E<F gk walm
o BEA] 48 Aeoleks ojnj okl
Utk 2Eu Selst B4 o LgslAsEE 276k o7t
otz Al7ko] o}F Atk o Frelzicks 7hgt Qo]
AU $ ClopIsi foirt olefe

35



@ ABA, Mol % /g 74 Ee] M2 HEE 1w
sha gl 309 W Sl A8 T Alse] AL 9
o]

o Hhah A ofwA A2

-lm

Solgol wAN AL Aol Aokl (Ray
@ Kurzweil)o] A 409 AL s 9l
Ut oA 7t Bthe e obdyrh ARSHRA A
o] £Ao] Tt oSl FA7 ALY

ri
2
_IIN
r&O

ST 7 ABHE T AEA S ATekE fREe] AgEe
Ao} A B Brelekolols] = & B 20 W) WHEA] Bl
o] WAYE Zlojeki Wi AL obdurt BolHo] WAIEA of

=2 0=

A= Easyr, 2oy AAe dojdthd dAte] ] w)E

+ 28A 2 2APF ofd AdYh ke e2vt e
Qe BE Ho| & & Bl A AARE Ao Al
ol A = S AdYeh, Z3o] 7] U2 9 ol

of Hish Azst= Atk 2 e e AdUH

A= tha gojHdun, 7k el dold ke 3l
= TE e T2 FAHLR dold & e FAVEl ZAE
A mEE ARE = g7 deddd, 4%
o] 7hs gl dish lﬂ Soldo] EeshH F& Ao dojd
T A=Al Hisf Ashs A F2 AUyt 28y A= 1

52

AfgrEo] Soli

36



ARI} opd ey e] AAsARA 1 EAl s A A Yz
3l Zlo] A AI7HS 98517 AL AR E mE AL )

)7 (gig economy)7} WZFeli= U] HGo] Het
A A T 4 S AYUT o8A BAGR? A5
ste} ojylo] ofE A S IS u|A AOR BA=AL? 34
gF g stol| A A FobAlol 7oAl LA 2] vl el &

o BAISL BANA olulE shte] FHOE A B+ 9
AU,

A5ste} 7 o= AE AAS] BA7L wtekg Y
ol & A|ZtE oF F mEA|AAUTH V|e=E ol W
ok A& 7HsAJoletar Azbskct 3D ZHE, 535t 24+
223 o) BE 7 Hael AR 77k 2elA Aate] 7k
Al EFHE AgE S aunh oldl2 F4E ¥ F5Y

o 22)al ol A olrlef gt =87t Eojs sk e A

_

37



UARE 7]so) gz [zl gAAIste) Wiko = 2lolal

Az

9 wgelA F 7hA) Aol AU TR e mefje)
%% 7P5e) Mol oRolghs AL 1 B 0 dreld] &

=
o)z AT 4 9l

2o] £3e AR ol glo] Akt e
L RIAE A WA R,
), AFES A=) A2, G FHAOA 15HS Y

Shis 914", BF, Tela ke ojol®

o
o,
o
fu)
2
(o] ‘-'E

Az A9 o] B Uof
7} A3 a9 A7 Qlekol
2 rasEeet At 75
Welg threl A AEs] S8

(4% @ AR 7|5 e Sutel §17] T

L
R
N
N
[

.
T
et
o
o &
T =2
- 4 L
oo
o
N
et
o)
T
L

2
ue

1
fr

ol

TRIE] AL 2w QAEI BRI A4 e] ARt ol



ulze] Aol B & AEsk 9 )
QU ol ThAbrE BAlol Ao 2N b tegho] Bokd

dmel A% § ShiE NS

rlr
S
flo
o
N
i)
(i
o
1o
SL
v

i >
v
v
1>
2
i)
i
<t
(e
ot
=
A2
R

B g1, oltel A ol BAE 2AlsH] ofeleta Ak
o}, Aol A9) STEAIES] 177} @ Afo] mio] o)z &

£ 57} AejEuee The
2 Zol7) Wyt

A= Maggo] lokar gk ey AEARe] W]

39



p=)

>
v
Iu}
>
ait)
il
e
o
wud,
>
30
fr
0,
]l
o
i)
3o
in}
fr
>
112
2
offt
1o

=] fs
ahn ma HEckn AU 499 124 s uy
Al AZE Zobr= oln] AFE2 Srgo] dojytolof ), 1
2Lt ael a5 e e o Aol g A gt

T e FaE AAe] iUtk AF vehta ok

o
o
o
r
r
o
;O

[ Ut} tERo B Al AR} 48 wWs)
o] AF Abgte] 3 10%% g2 ule chy] ey, of
Ao| 927} i FTetS B A7) Aol YHY T

E5F WEolo] nlgho] al SeiE o9t 9o} MUt
Tt R o8] $elvt 7hd HARY Alagelyth 1
A7 7102 AR AU 41 Bot ol 2

£ ARES UAY 722t 29 Aol 8 Zojekus
2R eksueh

@ W% BAIE HFoRuA Ptk mEolopUR X
ATE $18) 27k SAslof & Hofolurta, 82w

Srjgto] 1 Bpge Frsku ek AFshilty IoR &

RE1eks AR giE Az £ dauth Sele oA
3 AFIEE Alto] Wl Z)uke w F& 45k o]
W Fol Z|ust SRS e YUt 2gle] Y

Yo

o

[eoll AlgrellAl whd datel= shatoflAl o o)4 7tEA]A]
o= 3t 7]&(soft skills)T oS QlGUTh HEYA,



A s, AelA ARl

o
Ot‘
ol A ULt s

old wAof W ofol5g ofg
Al Zu| A Aok kil YZBAEA K7 oW 2L ShAAEY
7F?
dor Z35o| gid Aozt AustasUTh o B
A5 Sl AREC] Ug A0l BHEol A7) &3S B
= AlEol A2 AYUL A uabde] asge e o
AGUUTt ez 10| ok 1 Ao Q& AR HA=
2|29
| o g

o
—_

ki
& 4 C
0 . T

=3
wo]l Tt EAleta Ayzkahu,

@ 229 Wols ALY A7]ol tHell oA BA HAI=A]
Yt o] RE y|&gHdoe BELslal 2HE 11
E(Robert Gordon) 1<=¢} AA|TAEL 7] o] A &

Aol =2iubA] k=t FETUT o] ZAIE ogA a4 sHAl
a9 230 BAol7la ofum A FSo] Zaiahrta? o

41



A HAGR?

WA 44771 o] ARBIAIE S Aest) B
@ £ Agoldsuth 1 FrE s ofsfshx) B3t
Ytk Zelt A7E BolelE Hawt 249 BARRe opeks
AUtk A, ZHE BE @47E A9 AA A Sk
APFo] Lol AAG A 2L s BAGUL T
= AEA}e] 452 ma}E At 10 Foflof 742X 5ofl B

1. O

4
S A ol 449 B4
Ut ofE N42 RrjekE gikde] EahEm i A 2

=)

Fapoll oA Felo] chiy] wjRolety GZigch AyH
o e 35 2 20004l Sl alaafza

=
ol BAATE FITh Hge] Aol FARERT} WolA
FgiTh IBMO] QAS AHRE FeS A G st

5 F2l WekA ohiie] elol A Tata ek



diAlet Ayt 29 o]F JAH o 7] BEE Re 7|4
of AR = vk AS A7 =S, 2Al0] ofd wHojlA|
A &AE AE 5 A wEAL Ui A Ve
- 29 2ele 7A@ AUy

7 2 259 87t HEskal Qe Al

2] Aol Hagtnh 1990d ol Hl=Y A R A
e = AR A S5 dol= A E Ay melE
3lH (Michael Hammer) Il4= FIZZAAS Y T a7}
UARE up QF 7F A7 =& 48517 {18l A J

1A ok g,

=)

I>

>
fio
=2
e
o
ol
O

[\
(@)
=
N
B
9
4
rl>

o,
o
20,
2
ils
By

o,
9
ML
>,
R
N
o,
1o
o
rN
<t

il na

Utk 283l Akl IER A oAFE 4 A =S
Utk 52 dAdd Aoldsynt. olild: et e
AdUer, 22y 204171 2] WehrtEe] Mebrt s AR
dxle] e 71 glsynh ey B2 Het sle AolY|



= e

71g0] LAl B AANE S AER, A3} 5 AR HAG
ZEs| ROk B S TSt AHko] HEg melths
A7L Sk wilyth e FAo] 2HE 1=
] a9 @ an Aol Al XF e Fol oyl
sute Z e AY 5o 4XE kK B4 B o
St} A AEAE H2 e AR e
olx) 7HpEAle] 71%0] R Holux] 9] HEeIu Tt 1a1

U o] AJF o= 55| £2 Ao|al 1 w7} T ofF W
e 20 Ag

A A2 ofF] EEshA] kol A A7 = As
S8 283 4 b AT B2 AFAe] Aashs An B

44



Carl Benedikt FREY

He is Co-Director of the Oxford Martin Programme on
Technology and Employment at the Oxford Martin School
and Economics Associate of Nuffield College, both University
of Oxford. He is also a Senior Fellow of the Programme
on Employment, Equity and Growth at the Institute for
New Economic Thinking in Oxford, and the Department of
Economic History at Lund University. His research focuses
the transition of industrial nations to digital economies, and
subsequent challenges for economic growth, labor markets

and urban development.

45



The Future of Work: Is This Time
Different?'

Carl Benedikt Frey

Co-Director
Oxford Martin Programme on Technology and Employment
University of Oxford

Thank you for giving me the opportunity to share some of
the research we are doing at the Oxford Martin School where
we try to understand how technology, artificial intelligence
(AI), digitization, mobile, and robotics are reshaping the
world of work and what that means for us as individuals, as

society and for growth and shared prosperity.

I should say that it all started here at the Institute for
Global Economics (IGE) because it was at the IGE last time
that I first presented in Korea. I am very happy to say that
I have presented a few times in Seoul since. It is great to be
back in the IGE. I think the IGE is very much at the forefront
of thinking about this. Hopefully, I will have a few new things

to share with you. We have been doing some research at the

1 This is the transcript of the speech by Dr. Carl Benedikt Frey, Co-Director of
the Oxford Martin Programme on Technology and Employment, University of
Oxford, at the IGE Distinguished Lecture Forum on October 19, 2017. The view
expressed here are the Speaker's.
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Oxford Martin School since the last time and also very much
looking into the political economy of technological change
because I think that’s the particular aspect that is often being

missed.

So what I will do in my presentation is to give you an
overview of the trends we see in technology, how we see
that transforming labor markets, and what I believe that we
should not and should worry about because I think that the
public perception around this topic has been reduced to “will
there be enough jobs to go around?” I don’t think that’s the
prime concern; but nevertheless I think there are a lot of

things to be concerned about.

When we discuss whether this is somehow different, it may
be useful to start in the past because this is not a new concern
by any means. It is a concern that has been with us for a

while.

A great scientist, Fredrick Soddy, said: “Civilization is
pursuing two precisely opposite goals at one and the same
time. On Mondays, Wednesdays and Fridays it invents new
methods of abolishing labour, and on Tuesdays, Thursdays
and Saturdays new labours to relieve the consequent

unemployed.”

If we look at the historical record, there is no doubt
that we have been tremendously productive on Mondays,

Wednesdays and Fridays. Few in this audience will know
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anybody who works as an elevator operator, as a lamplighter,

as a switchboard operator, or for that matter as a car washer.

And only focusing on their occupations that have outright
vanished usually hugely understates the transformation that
has happened. If you are to take a farm laborer from 1900
and drop him into today’s farm, he will for the first time in
his life encounter electricity, milking machines, automobiles,
tractors, GPS cum technology, computers, you name it. It
would probably take a year to train him.

And this is true of most occupations. They have changed
so radically in contents that they are still only recognizable
on paper. So I would even go as far as saying that of the jobs
that we used to have in 1900, nearly all of them have already

actually been automated away.

But despite this, it seems that we have more jobs than
ever. Labor force participation has been constantly trending
upwards. And I would argue that that is not just “despite”
technological advances but also in part “due to” technological

advances.

One key feature of the labor market, the prime feature
of the past hundred years, is the entry of women into the
workforce. All of the upsurge stem from women entering the
labor market. That is, some empirical studies have shown, in
part at least to do with the mechanization of the household

with the adoption of electric appliances, with running water,
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and with all those sort of things that mechanize the household
that allowed women to move into the workforce and take
on much more self-fulfilling paid jobs. I am obviously not
saying that this is all due to mechanization. It has to do with
technological and social innovations alike.

But what you can also see is that male workforce and labor
force participation had at the same time trended downwards.
Part of that has to do with that male labor force participation
was about 100 percent and people had to work until they
dropped. There were simply no social security and no other
choice. But it also to some extent has to do with men losing
their comparative advantage in the labor markets. Men used
to have comparative advantage in doing physical work. But
as work has shifted in its content to become more cognitive,
more social, and interactive, women especially when it comes
to social tasks have a comparative advantage over men,
as most research in neurosciences show. The comparative
advantage in the labor market has shifted altogether. You
can see that especially since 1990s, the age of robots and
computers, there’s been an acceleration in the downfall of
male labor force participation. Some economists do believe

that technology is one of the drivers behind that.

I should say that there are only two things we know for
sure. The first one is that the cost of computing, the cost of
substituting human work for technology, has declined very

rapidly. You can see that every new computer technology
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since the first ones in the 1940s has been cheaper than their
predecessors, with the possible exception of the iPad II.
But the general trend is clear. It has becoming more and
more economically feasible to substitute human work for
technology.

The second trend, just as evident, is that the potential scope
of work that computers can do has expanded quite rapidly as
well. If we go back to the early 20th century, distinguishing
between tasks performed by humans and performed by
computers would have been completely meaningless because
humans were computers and the computer was an occupation
performing basic mathematical calculations. The division
of labor between computers and humans only became
meaningful in the 1940s with the first electronic computers
that substituted for human activity in routine rule-based
activities. But this is of very narrow type of tasks — things like
assembly, repetitive sorting, and repetitive customer service.
Only things that we can actually specify in computer code were

automatable and have been automatable since.

More recently, what we see is an entirely new era of big
data driven technologies emerging. What is so wonderful
about big data is that for the first time in history computers
can learn themselves. We don’t need a programmer to tell
them what to do. They can learn to do medical diagnostics
better than we do. They can learn to do document review

better than we do. They can even outperform us for
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translation work.

For all the flaws, Google Translate can speak far more
languages that I can speak at least. They can even find
applications in mobile robotics and it is the reason that we
will soon have autonomous vehicles, self driving cars. And
quite recently, we even see that computers outperform us
with very complex things such as Go. I wouldn’t even dare to
try Go because it seems so complicated. Now computers are
better than humans at it.

So one of the questions we ask is “What are we then still

good for?” because we are so imperfect in so many things we
do.

This is a study of Israeli judges and their decision making
during the day. You can see that after breakfast when
insulin levels are high, we tend to make a quite high share
of favorable decisions and then quite rapidly decline over
the day until they have a morning snack. And you see the
same pattern again after lunch. But this is not how we want
decisions to be made in society and this makes me more
convinced that we need to automate just about everything we

can.
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Human workers are not infallible either... e

SCHOOL

Israeli judges are
significantly more
lenient after a food
break (Danziger et al
2011).

Proportion favorable decisions

Ordinal position

Morning snack Lunch

Fortunately or maybe unfortunately, there are still things
that we struggle to automate. Despite this expanding scope of
automation, there is a variety of tasks where human workers

still hold the comparative advantage.

I am an economist by background. I did not just invent
these bottlenecks myself. We had a close collaboration
with the engineering and sciences department at Oxford
University, with the people that do mobile robotics,
autonomous vehicles, and information engineering that
actually developed type of algorithms we see that potentially
can substitute for most knowledge work. What they tell us is
that these bottlenecks will persist for quite some time. With
our current technological capabilities, there is no way that
these things will be automated away. That is not to say that it
could not happen at any point in the future.

I am just reading a brilliant book from the 1990s about
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the potential boundaries to automation. It was right in many
ways, sort of a very accurate take on things at the time but has
today become completely irrelevant because so many things
that they described were impossible to automate are actually
within the domains of computers. But we still think that these
bottlenecks will be very difficult to overcome unless we have
something like general artificial intelligence, which seems to

be quite far away.

The three key bottlenecks relate to creativity, complex
social interactions and the perception and manipulation of
irregular objects.

If we take complex social interactions, for example, the
state of the art is best described by the Turing test where chat
bots try to convince human judges of them as actually being
a person. Some people argue that there was a breakthrough
last year when one chatbot managed to convince 30% of
human judges of it actually being a person. But it did so by
pretending to be a 13-year old boy speaking English as his
second language.

Let’s think about the variety of much more complex social
interaction which you all do in your daily jobs — you may try
to persuade the people to follow your ideas, try and negotiate
deals, your assistants take care of customers, and many
more, you name it. This is just a basic text communication.
So we are very far off of actually being able to automate more

complex social interactions. That is surely a domain where
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we will hold comparative advantage I believe for quite some

time.

Creativity is difficult for similar reasons. We draw upon
an enormous reservoir of tacit knowledge, of knowledge that
we ourselves struggle to identify and point fingertips. If you
think about it, even amongst us if we go to an art exhibition,
we're all going to disagree as to which painting was creative,
what is nice, what is not, etc., sort of extreme subtleties
associated with what actually is creative.

Sure, there is software that is able to write classical music.
There are drawing machines which do make drawings that
have actually been exhibited at Tate Modern, but more for

the fact they were done by a machine than the art itself.

But the point is this. If you give algorithm ten symphonies,
the greatest symphonies of all times, sure, the algorithm
has something to draw upon and can now come up with
something new on the basis of that. But it is very unlikely to
arrive at Stravinsky or Schoenberg. It is going to draw upon
the existing knowledge and data you feed it. And in some
instances the borderline between what is creative and not is

somewhat blurred; it is not entirely clear.

So if you listen to the people at DeepMind that developed
AlphaGo, they claim that AlphaGo is creative because one of
the moves that AlphaGo actually did won the match and it
calculated itself. It will be one to 100,000 that would actually
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win the match if you did that move. And the algorithm for
some reasons still did it. So DeepMind argues that this is the
sign of creativity. But still even in Go there is a finite number

of options and moves that you can do.

When things become completely open-ended such as
the arts and many domains associated with it, it is very
different. And if you were to be slightly philosophical about
it even, at the end of the day, we are the ones deciding at
the marketplace what is creative or not with our purchase
decisions. So to art performers for creativity computers would
not just have to be better computers but also increasingly
human. I still think that that is something where we will hold

comparative advantage at.

The final bottleneck, I should say, is slightly more
mundane. It is related to the perception and manipulation
of irregular objects. So for me to pick up a glass of water, it
is a very straight thing to do. But for a robot to do, the first
thing it needs to do is that it needs to distinguish it from the
background in order to pick it up. It is quite difficult to do
because it is transparent, you can see it through. And the
second thing to do is it needs to apply the right amount of
pressure when it picks it up in order not to break it. You can
surely teach a robot to do precisely that task over and over

again.

But if you think about a variety of complex objects you have

in your homes, it is almost inconceivable that we will have
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a general purpose technology that can navigate our homes,
identify all these different objects lying around and yet pick
up and manipulate them. Task simplification made to some
extent is helping this. If you think about the automation
of laundresses, we did not automate laundry by building a
robot that could walk out from the kitchen, carry buckets of
water into the home and do it all by hand. We automated
laundry by developing the washing machine that does look a
completely different set of motions. We could still not build a
robot that could walk out and carry in the water for us.

By task simplification, we can elevate some of these. That
is what Amazon is doing quite successfully in its warehouses
but it is related to having the luxury of building structured
environments in which we can navigate. We have to rebuild
our homes completely to accommodate electricity and all
these wonderful gadgets. As we go along, maybe we will
rebuild our homes again to make the automated, cleaner
possibility. But for now, I think we are not going to just tear
down these homes and rebuild from scratch again. So in the
near future we suggest that the automated maid or cleaner is

very unlikely to happen.

Now a key question that emerges from this is how
intensive then our jobs and tasks are that correspond
to this engineering bottlenecks. How many complex
social interactions, how much creativity, and how much

manipulation of irregular objects do today’s jobs require?
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This is what we found in the US context but the shares
are quite similar for other advanced economies as well. So
in the US context we find that roughly 47% of jobs are not
very intensive in tasks that correspond to these engineering
bottlenecks. The automatability is no longer by any means
confined to production, clerking, and back office work. It
spans across logistics, warehousing, construction, sales,

services, etc.

Nearly every domain is to some extent affected by the
expanding scope of automation what some people refer to
as the “Fourth Industrial Revolution”. I am not a fan of that
term because I think there is very little industrial about it
like the First Industrial Revolution and the Second Industrial
Revolution that mainly had to do with manufacturing. The
Fourth Industrial Revolution has mainly to do with the
automation on service. I would actually argue that is more of
de-industrialization than industrialization. I think that that

probably is more of a theoretical debate.

Needless to say, that something CAN be automated does
not mean that it WILL inevitably be automated. Relative cost
between capital and labor matters. When Nissan produces
cars in India, it relies heavily on cheap labor. When it does the
same thing in Japan, it relies heavily on robotics. Legislation
matters as well. Even if Google Translate becomes perfect,
there are still certain official documents which need to be

certified by a translator. Unless you give Google Translate
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a certification, it is not going to substitute for translators in
those domains. The same is true when it comes to driverless
cars. It needs a driver’s license for it to be allowed to drive.
Cultural preferences matter hugely as well. In Japan, robots
are being used in elderly care. In Sweden where I come from,
it is unthinkable. There will be a public outrage. All of these

things matters to the potential pace of automation.

So I think it is fair to say that we have an idea what a
potential scope is but what the pace will be is a very different
question. Boston Consulting Group estimated by 2025 four
million new jobs will be created and three million will be
displaced. I would argue to think that there is no way they
can know that. Without having to pick up their report, you
can say they don’t know what they are talking about.

I think that this is roughly the state of the art of our
knowledge. The potential scope of automation has expanded
quite rapidly. That spells good news for the potential future
productivity growth because we can automate a lot of things.
That means we can be more productive. But it depends on
institutions, relative cost between capital and labor, and
cultural preferences as to how fast it can happen. But if
history provides any guidance, things tend to be automated

away eventually when they become automatable.

Should we then be worried about this? Should we somehow
be worried that 47% of jobs are going to disappear, half of the
workforce is going to be unemployed, or you will somehow
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have to go into early retirement or cut working hours, or
we will have to introduce universal basic income to make
sure that there is no mass starvation? That is roughly the
perception that you often get by reading the papers.

One of the most astounding facts of the past several years is
that compensation has grown by 800 percent. The amount of
extra income we take out in leisure has grown by 10 percent.
We become enormously much wealthier but still we seem
very happy to work. In fact, if you go back 100 years, we can
probably automate everything back then. To maintain that
standard of living with today’s technology, we can just work
until early April and then take the rest of the year off and

enjoy our leisure. But we decided not to do that.

The question is why. My answer will be sadly, whether we
like it or not, we are greedy. We are happy to work a few long
hours for those hot yoga classes. We are happy to work a few
extra hours to travel across the world. We are happy to work
for more to go to fancy restaurants. At the end of the day,
that greed also creates jobs. I believe that as long as there are
things that we can’t automate and that we still demand, there
will be enough jobs to go around.

There has been a lot of focus on the 47 percent and you
have heard a lot less on the other 53 percent. That 47 percent
are automatable means that 53 percent are not. That leaves a
lot of scope for reallocation in augmenting jobs. Needless to

say, if you are to go back a hundred years and ask somebody
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to predict what is going to happen over the next hundred
years and what people will do for a living, he/she is quite
unlikely to suggest that “Well, they are probably going to
work in software engineering, tourism, and nanotechnology,
you know.” We can’t predict exactly what is going to happen
but we can say as long as there is a human demand for goods

and services, the quantity of jobs is unlikely to be a problem.

A much greater concern, I believe, is whether the vast
majority of the population will be reaping the benefits from
technological progress. That is a very different question.
In the context of the United States which is true for most
advanced economies, hourly compensation kept roughly pace
with productivity for about a century. Even before the days
of labor unions, even during the Guilded Age, compensation
grew roughly in tandem with productivity. Since the age of

computers, there has been a great decoupling.

The reason for that is being debated. Some suggest that
it has more to do with trade and import competition. Some
other people suggest that it has more to do with technology.
I think economists are more and more coming to that
conclusion that it actually has mainly to do with technological
change. Because if you take China, the impact from China
started roughly around 2000 and this trend predates the
rise of China. So labor is no longer really reaping the benefits

from technological change it used to be.

If you look at the composition of the workforce, things
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get even grimmer. One of the key features of technological
change over recent years is there has been a routine bias.
Jobs that are intensive, routine, and rule-based activity tend
to cluster in the middle of the income distribution. Those jobs
have been automated away. You've seen a downfall, if you
like, of the middle class in almost every advanced economy.
People that have a college degree have done quite well. They
are reallocated into more skilled professional service jobs
with better wages. People without college degree have fared
worse. They shifted into low-skill, low-income service jobs
such as waitering and flipping burgers. They have been a net
loser of technological change.

The same is true when you look at the introduction of
industrial robotics in manufacturing. A recent paper by
Acemoglu and co-authors shows that the regions in the
United States where robots are adopted more extensively
experience net declines in employment and net wage
reductions. People have even dropped out from the workforce
as a result of technological change. Even if it’s made us
better-off on average, a sizeable fraction of workforce has in

fact lost out.

This is not the first time we have seen this. We tend
to think the British Industrial Revolution as this great,
wonderful event that made us all wealthier and as the main
turning point in human history. It’s true. The First Industrial

Revolution allowed us to escape the life that Thomas Hobbes
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referred to as nasty, brutish and short. But in the short run,
life got even nastier, more brutish and even shorter. As the
factory displaced the domestic system, the artisan man was
displaced. He lost his comparative advantage in production
because the early machines were made more suitable for
them to be tended by women and children. Children worked

for a fraction of the wage of the male artisan.

You can see that when it comes to economic trends, the
age of computers has been strikingly similar to the first
couple of decades of the Industrial Revolution. Volatility has
been going down significantly in recent years which I think
is a good thing. But overall, the trend is that labor share of
income was falling just as this has been now and average
wage was stagnant and part of the workforce was even

declining.

The puzzle for economists and economic historians is then
“Why on earth would a sizeable fraction of the population
in Britain have agreed to the introduction of the factory
system if it reduces their utility?” Well, the easy answer is
they did not. There was a wave of riots across Britain one
after another. How did the British government respond? It
responded by sending out 12,000 troops to quash the riots.
The army Wellington sent against Napoleon in 1808 was
smaller than the one sent against the Luddites. So the easy

answer is that there they had little choice.

A lot of people often forget that the Industrial Revolution
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is a wonderful episode in history started with construction
of factories and ended with construction of the railroads but
also with the publication of the Communist Manifesto. So,
revolutionary technology brought political revolutionaries
along the way. What we are seeing now is a similar tendency
but with one big difference. People no longer vote with sticks
and stones. They can show at the general elections.

There was a machinery riot last year in the United States
which was called the 2016 US presidential elections. Our
findings show that when you look at robot adoption in the
United States and the propensity of a worker to opt for
Donald Trump over Mitt Romney at last general election,
according to our counterfactual analysis, had the robot
penetration been 2 percent lower in the United States over
that period, Michigan, Pennsylvania, and Wisconsin would
have swung in favor of Hillary Clinton and she would have

ended up with the majority in the electoral college.

Now I am obviously not suggesting that people thought
“Well, my job is about to be displaced by a machine, so
therefore I am going to vote for Donald Trump.” I certainly
don’t believe that was the logic. He barely mentioned
technology at all. What I am suggesting is that people that
have lost out to technology are much more prone to opt for
radical political change. They want anything but the status
quo. Donald Trump was unquestionably the president of

change. 85 percent of the Americans according to the exit poll
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believed Donald Trump would outperform Hillary in bringing
about change.

I think it is important to realize that there is a big
difference between tehnological unemployment and other
types of unemployment. If you lost your craft skills, it means
that your human capital is industrially bankrupt. Even if you
start working at the restaurant, you have some advantage if
you have experience. If you start from scratch, you are going
to start at a lower wage and you might even drop out of the
workforce all together. It doesn’t mean that the demand for
jobs has gone down but these people’s skills have been made
redundant.

Donald Trump promised to bring all these of these
wonderful jobs back. Evidently, who wouldn’t go for that?
That sounds a very simple solution. At times, people lost out
to automation tend to opt for more radical political change.
I think that this is the tendency that is only going to become
much more pronounced. In the past elections, we only looked
at industrial robotics. First of all, it was just a fraction of the
workforce that was actually affected by them.

When we look at the forthcoming de-industrial revolution,
with artificial intelligence and with mobile robotics, nearly
every service economy is becoming exposed to this world. It
used to be that technological change as trade mainly affected
the tradable sector of the economy. But what we are seeing

now is every vocation is exposed to technological change.
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If more and more people actually lose out to automation, I
would suspect that more and more people are actually going
to opt for more radical political change as well.

Let me also suggest when I worry about this tendency, I
actually worry more about the developing world than I worry
about the advanced economies. The simple reason is being
that we have already made the transition. Some of you may be
familiar with Dani Rodrik’s important work on premature de-
industrialization. The fact is that manufacturing employment
in countries like China, India and Brazil has already peaked
at significantly lower levels, below 20 percent, than it peaked
in the West. In the West, this manufacturing peak was

somewhere between 35 percent and 40 percent.

So simply shifting low-skilled workers from agriculture to
manufacturing may not be a path to prosperity that is open
to most countries any longer. That has to do with technology.
If you think about some of the key technological revolutions
of the 20th century, they were the telephone, the computer,
and the container ship. All of these technologies allowed the
companies to structure the supply chains in the way for them
to take advantage of cheap labor. And what we are seeing
now with factory automation is that companies can save
transportation costs, move production to domestic markets,
to automated factories. That is going to hugely deteriorate the
comparative advantage many of these countries have which is

cheap labor.
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Another historical factor is there used to be a very tight
correlation between industrialization and urbanization. That
correlation has today largely broken down. And the reason
for that is Africa. Africa has huge cities and huge service
economies that have emerged just around the extraction
of natural resources. Once those natural resources are run
out, the Europeans will put the current migration crisis in
perspective because it’s nothing compared to what is coming.
On the continent, there was a report recently suggesting that
eight percent of Africans are actually working in industries.
It is a very small number. So I believe that these places are
at most risk of automation and that is not even considering
the forthcoming de-industrial revolution and the fact that
they are still specializing in jobs that we could automate for
the past 100 years. In Ethiopia, 85 percent are exposed to
automation. I am not suggesting that all these jobs will be
automated away in the next 10 years. It simply says that in
Ethiopia a lot of people still specialize in agriculture. And
the reason for that obviously is that we find a very strong
negative correlation between the skill level and whether the
job is susceptible to automation or not. So low-skill, low-
income jobs are the most susceptible to automation, looking

forward.

Meanwhile, we find new types of jobs and new types
of industries are emerging. If we look at the official
classifications of industries, we can track the industries that

didn’t exist in official classifications in 2000 and for the
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first time emerged in 2010; we can see how many people
they employ and so on; and what the characteristics of
those workers are. I should say that most of those industries
relate to either digital technology or biotech and that the
workers they employ are much more skilled than the average
population and much more likely to have a bachelor’s degree,
much more likely to have a Ph.D., much more likely to have
a STEM degree and earn almost twice the median wage. It is
not always straightforward to shift into those types of jobs.

At the same time, we see these jobs are highly clustered.
New jobs are clustering in skilled locations, such as San
Francisco, Seoul, Munich, Stockholm, and so on. So we are
seeing a growing polarization of the economy. On the one
hand, low skilled jobs are being automated away in some
locations; on the other hand, new jobs, skilled jobs are
clustering in skilled cities. That means even the low skilled
jobs are emerging in those places because they tend to be jobs
in local service economy. What happens when a new skilled
high tech job is created? It roughly creates four new low-
skilled service jobs in the economy. So the world is clearly not
flat despite the idea that we can use technology to work from
the beach or wherever. Economic activities are increasingly
clustered and that is leading to an increasingly polarized

world, I believe.

Now I would like to end by saying that I wouldn’t
completely exclude the possibility that over time technology
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could reduce the overall demand for jobs as well. We saw that
in the past with the case of the horse which was gradually
displaced in artillery, in transportation, and in agriculture
and has today largely been reduced to little purposes. Two
things I should add to that. The first thing is that humans are
not horses, which I think goes without saying. We manage to
adopt by acquiring new skills. But if we have something like
general artificial intelligence, technology could outperform
us in all domains and leave us redundant. But even then,
horses could not vote and we can. So it is still in our hands to
shape society for the better on that basis. I think that will be a
challenge but not an unsolvable one. I would like to leave you
with that thought.
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I would like to ask a question about the political
' economy of the future of work. You mentioned the

Luddites and the Communist Manifesto and sort of stopped
at that. In the 19" century, the labor movement produced the
labor party and so on. If you think about it, accommodating
technological development needed for human capital
development and at the same time, fought for shorter
working hours and higher wages. But in the present time,
the new labor, neo rights, Clintonites, and so on have been

failing.

Instead, as you pointed out, Trump won the election.
Going forward, if you are to make a historical analogy to the
labor movement dealing with the threat of automation, what
do you see as a possible political response to automation that
is different from Trump promising to bring the jobs back and
actually going ahead with healthcare cuts, tax cuts and so on?
What would be an effective labor response that is on par with

the labor response in the 19" century?

I guess you are rightly acknowledged that I
skipped roughly 100 years of history there from

the Industrial Revolution to Donald Trump. Rightly, the
political economy of technological change does not depend
on the rate of technological progress. It depends on how
and to what extent people benefit from technology. I think
what economists referred to as the “Great Leveling”, the

period from 1919 to 1970, was in fact very much the result of
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technology, not surprisingly so much the result of the labor
movement. I should obviously give some credit to the labor

movement though.

But if you look at the Gini coefficient for Britain of the
year when Marx published the Communist Manifesto, it
was actually exactly when things turned. So even in the
market economy, you startle to see equality falling. The
British Industrial Revolution actually remarkably looks like a
Kuznets curve where inequality first decreases and then sort
of levels up.

I don’t think there is anything inevitable about
technological change that it has to bring about the Kuznets
curve or that it has to be like, what Piketty has suggested,
the steady state of unequal society. I think that technology
works in mysterious ways. During the Industrial Revolution,
technological change was initially de-skilling, substituting
skilled workers for unskilled workers. It was labor-biased and
capital-biased.

During the most part of the Second Industrial Revolution,
technological change was skills-biased. Inequality would
have surged if it wasn’t for education increasing the supply
of skilled workers as well. The supply of skilled workers
even outpaced the demand for it. What we’ve seen since the
1980s is that technological change has been routine-biased,
replaced routine workers. It has been skills-biased and it has

helped skilled workers. It has been capital-biased as well. So
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I think it very much depends on the direction of technological
change. Because demand has been running ahead of supply
for quite some time now, when it comes to skills, if we start
to upskill the workforce to a greater extent, it would certainly
help.

I think there is a generational dilemma since technological
change. Older workers always struggle. Even if they are
reskilled, corporate hiring policies often favor younger
workers that are willing to work at lower wages. Next
generation tends to adopt quite well. I am not suggesting that
this is a trend that is inevitable and going to continue forever.
But it has been the case since the 1980s. With the expanding
scope of automation, it is likely that technology is going to
continue to take the form of capital which substitutes for

workers.

Unless we manage to keep the supply of educated workers
in tandem with demand, inequality, particularly wage
inequality, is going to continue to grow. When it comes to the

future, I think it very much depends on response.

I think the political dynamics in the age of
. automation will dictate the increasing welfare
expenditure in both advanced and emerging economies alike.

Do you agree with my observation on that?

It is an interesting question. I am not sure if it
applies to every place quite strikingly. The Pew



Research Center has come out recently a survey that suggests
that 85 percent of Americans believe that the government
should restrict automation to jobs that are hazardous and
people don’t want to do. They would be in favor of restricting
automation. But when it comes to the question of the
government actually doing something about it, everybody is
all of a sudden all against it. We want change but not by the

government.

In Sweden, it is very different. We want more government
involvement and we want a bigger welfare state and so on.
At least, in the past the Swedes were happy to go for welfare
spending when it was perceived to be needed. In many

developing countries, I am not sure to what extent it can be
afforded.

I believe this age of automation can come with quite a few
surprises. I think that Donald Trump may respectively be
seen like a logical candidate from the automation point of
view. At least, you can understand why he was elected. But I
am not sure if we had expected it two years ago. I think it is
very, very unpredictable.

@ I think it brings about the issue of gender balance.

Also, technological change is so fast that it is a
challenge for our education and school to keep up with it.
Perhaps, there will be many more people who learn through
internet instead of going to school. What is your opinion on
that?
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I am not one of those that think education needs
@ to be rethought from scratch, which tends to be a
frequent observation. I think we are doing quite well in many
regards.

Coming from a university and if I am to do some marketing
for the place I am at, the reason I believe Oxford has existed
for 800 years and the reason I think that it is going to exist
for another 800 years is that we have a tutorial system. We
teach students in smaller groups to work on world problems,
write essays, and direct thinking in creative ways. Social
interactions and creativity are becoming more important. I
think the best way to teach them is debate, read and discuss.
The tutorial system is perfect in that regard. The main
downside to it is it is terribly expensive. So hopefully we
can actually leverage to some extent digital technology to

facilitate the learning process.

Some surveys show when it comes to just absorbing
knowledge, online students perform just as well as on campus
students. Quite naturally, online lecture has a pause button
and rewind buttons, so you can watch lectures as many times
as you like. It also offers a huge potential because actually
there is lots of inequality in the access to schooling across
locations. By making education available through national
platforms for everyone, I think there could be potentially big

gains from that.

Finally, touching upon the gender side, I think that the
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comparative advantage is gradually shifting in the labor
market in favor of women. Maybe a slightly worrying tendency
is that very few women enroll in STEM degrees. Since STEM
degrees are becoming more important, hopefully we see a shift

there as well. But for the time being, we don’t see that shift.

You said that despite technological development and
' automation, because of our greed, we will still be

working and the time we spend for leisure will not increase
by a large margin. On the other hand, people do have a desire
to improve the quality of their life. How do we reconcile these
two contradicting desires of human beings?

I didn’t mean to suggest that things are necessarily
going to continue like they have been the last 100

years forever. But it is a simpler observation that it is striking
how little time we decided to take out in leisure despite us
becoming so much wealthier. I think in the best of words,
we would have this choice. Some people can take out more
time in leisure and work less. Some people that are greedy
and want to work more can do that. The maximum amount
of freedom in deciding how much you are ideal to work is
probably an ideal solution.

But at the end of the day, I think that this basic income
discussion has just gotten completely out of hand. That
people that prescribe the basic income as the solution to
absolutely everything, I think, is a result of lazier thinking
and simple solutions to complex problems. I slightly regret
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the amount of attention the basic income topic has been

receiving.

With rapid development of artificial intelligence, big

' data and other technology, in 30 years’ time we will

probably be living in a very different society. What is your
take on that?

When it comes to singularity, people have been

predicting roughly what Ray Kurzweil has been
predicting for the past 40 years, which doesn’t say that he’s
wrong. I am an economist by training. There are limits to
what I can predict for my analysis. But most people working
on machine learning and artificial intelligence say that they
don’t necessarily believe that singularity is going to happen in
the next 20 years, which is roughly our timeline. I don’t know

whether that is going to happen or not.

But I know that if it actually would happen, the future of
work would probably be one of our lesser problems because
everything you can think of would become so unpredictable
that I may even be out of job myself. We may have robots

thinking about the future of work for us.

I am slightly skeptical and I think you can’t plan for the
future on the basis of something that might or might not or
could potentially happen sometime in the distant future. I
think that it’s good that some people think about the potential

of singularity and what then could happen but I am not one
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of those and being an economist I am not sure if it would be
a very good use of my time if I want to think long and hard
about that.

The gig economy may be complement to the
@ changing job landscape. What do you think about it?
How do you think automation and migration will influence
each other? For East Asian countries faced with rapid aging,

migration may be one of the options to think about when it

comes to the future of jobs.

What we are seeing with automation, I believe, is

to some extent globalization. That is the process
that hasn’t really started yet. I think it’s the potential
that technology actually offers. With the 3D printing
and automated factories and all of these things, you can
move your production much closer to yourself and save
transportation costs, which is better for the environment.

And to some extent that might mean less migration.

But as you correctly pointed out, a lot of migration has
to do with service jobs mainly that are needed and I still
think that will be needed some time from now. People and
countries have very different demographic outlooks. In some
places migration is going to be vastly or hugely needed and
in other places it mainly is to put wage pressures on certain
groups, which seems to be one of the factors potentially
behind the populist backlash in Europe although I think the

evidence on that is quite inconclusive. I don’t think we are

77



witnessing the end of migration but I think we are moving to

gradual de-globalization driven by technology.

I found your talk very interesting. I understood
' your point that the most striking difference between

the British Industrial Revolution and today is that we have
voting rights today. The electorate may temper or harness the
technology or change that is coming toward a more beneficial

way, so that we can avoid the fate of horses.

Under that scenario, two questions have arisen. One is
how reasonable or how reliable the electorate is in terms of
deciding our fates with the advent of fake news and seemingly

manipulable public opinion.

The second challenge that I thought regarding that scenario
is we vote against Washington, Brussels, Yoido, and the Blue
House here. So that’s where we exercise our voting rights
whereas the actual power and influence is in Silicon Valley,
Boston and elsewhere. There seems to me not only a shift
in technology but also a shift of power from the traditional
power to other places like Silicon Valley. Does that scenario
work? The attempted electorate to temper that change to
respond to those threats would be indirect because you would
have to rely on Washington or Brussels to reign in Silicon

Valley or guide them.

But it seems to me that in Washington and Brussels the
knowledge gap is growing. They simply do not know. So
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how much trust should we put into the electorate to make
sure that their voting rights and voting acts are reliable and

actually influence the outcome?

First of all, it is quite difficult to generalize ours
@ to that because every country has very different
political institutions. I think you frame your questions
towards the United States and Europe in particular. Let’s

focus on those.

I think one of the wonderful things is that the US
Constitution seems to work quite well. One judge by
signing a piece of paper abolished one of Trump’s most
controversial policies. I think it is in our interest to actually
have a constitution that in some sense maintains the status
quo against radical change. I am certainly not going to
defend President Trump but I think that the people that
actually voted for him had to some extent reasons to do so
because they have been losing out to technological change
and globalization for quite some time. I think that people
are gradually actually coming to terms with that we need to
do something about it, or there’s going to be a second term
for Trump or you don’t know who’s coming next. You see
populist uprisings in Europe. I still think it is hard to ignore.
At the end of the day, nobody is going to accept the society
that is so unequal where 5% earns on a couple of robots, the
rest lives impoverished, and all the wealth goes to Silicon
Valley.
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I would argue that there is a tipping point. But you're right.
I agree and I am quite impressed that people have put up as
long as they have. If you look at Greece in Europe, I would
have thought that there should have been a revolution there
by now. But people are seemingly willing to take more than

you think.

Yes, the fake news and all of that have important
implications. It has something to do with the polarization
that we are seeing because somebody that lives in Detroit has
a very different Facebook feed than somebody that lives in
Manhattan, New York. It is sort of amplifying the polarization

we are seeing.

I think there are good reasons to be concerned about the
future of democracy as well. But I think it is still the best
system we have and in the long run I don’t think the world
will be entirely dominated by Silicon Valley with everybody
else obeying the new digital rules. I think that democracy still
has a role to play.

@ I would like to take us back to the question of

education because that’s the next generation where
our investment should lie in. You did mention that the
Oxford University is leading the process. But I would like to
hear your thoughts on “Is that enough?” We are still basing
our education on the Industrial Revolution or subject matters
based on math, English, science, biology, and so forth. Is that
enough?
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If we look at the kind of jobs that will be in the market in
the future, they are more related to soft skills that we don’t
teach at school anymore. Networking, problem solving,
creative thinking and all these things are not exactly featured
into the education system at higher level, tertiary education,
or not at the secondary level. What are your thoughts on how
we prepare our children who will be facing these challenges?

What are some of the advice you can give?

You did mention that there will be more inequality. There
will be people with higher gains while there will be inequality
and people will lose out. Your job obviously is a very good
job, a higher-end job. Do you see yourself in your job in 10

years from now?

When it comes to teaching social and creative skills,

my view is that you don’t need a class on creativity.
It is about the way you teach. Through creative teaching
methods you can bring in creativity and social interaction
into the learning process. That’s what I think is a wonderful
thing about the tutorial system. Regardless of whether you
study philosophy or chemistry or law, the tutorial system
forces you to be creative and socially engaged. So I think
it’s about learning methods, not about having particular

methods.
I am very curious to know your view on the so-
' called productivity conundrum. Despite all these
technological changes, Robert Gordon and the economists
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estimate that it does not show up in the statistics of
productivity. How do you interpret that? Is it a measurement
problem or the surge is coming? What is your view on this?

I think the productivity puzzle has been a humbling
@ experience for most economists. I think that nobody
understands it fully. But it seems to me that it’s not only a
measurement problem at least. First of all, Robert Gordon
rightly points out in his book that we’ve always been bad
at measuring productivity. And if you look at the T Ford, it
only entered the price index after 10 years after it was first
developed. And there are a lot of things that we have failed
to measure productivity for centuries. If you look at other
indicators of technological dynamism such as job relocation,
it’s been trending downwards as well. And new business
formation has been trending downwards. Regardless of what

indicators you look at, it seems that productivity is slowing.

My interpretation of this is speculative. But I do think the
reason is that we’ve run out of steam when it comes to the
automation of routine work. If you look at the hollowing
out of routine jobs, you can see that has declined quite
rapidly over the 2000s. So I think we will be running into
engineering bottlenecks to automation. And we only see on
paper many of the technologies that we are discussing about
the forthcoming Fourth Industrial Revolution. There are no
driverless cars in the streets of Seoul. IBM’s Watson has been

trained as medical doctor but it’s not in use in most hospitals.
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I think in the past the experience has been that productivity
gains come with a significant time lag. If you take the
electrification of the first factories for example, when the
electric motor arrived, the first thing you did is that you
simply displaced the steam engine as the central source
of power. But then gradually you figured out that you can
actually put the electric motor on every machine. That allows
you to sequence production in a way that allows you to have

an assembly line, paving the way for mass production.

In the same way, I think new technologies that we
are seeing now require workplaces to be restructured to
accommodate those technologies. I think that’s also what
happened with productivity upsurge in the late 1990s with
business process management. Michael Hammer said we
need to obliterate the old processes but after a while we re-

configurate the office to accommodate those technologies.

I think the same is required for artificial intelligence and
the productivity boost is yet to come. I am not sure whether
or not that is going to be more significant than what we had in
the early 20th century with automobile and electricity. I think
it’s slightly exaggerated, sort of this artificial intelligence

hype.

If you read about what actually happened in the early 2oth
century, it’s striking to see a complete transformation of the
home. Electricity, running water, and plumbing transformed
the home, the office and the factory. With automobile for the
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first time you can travel around and go to new places; and
with the airline industry you can travel around the world.
Transportation has been extraordinary. I think this time
around that it would be transformative; but I am not entirely
sure if it’s going to be as transformative. But it’s going to be

very transformative, indeed.

My worry is that technology is taking the form of capital
that substitutes the labor rather than leading to product
innovations like the automobile, telephone and those things
that we hugely value. But at the same time I think the
generation of Robert Gordon and Jeremy Greenwood and the
generation of myself do not really appreciate the value a lot
of young people attach to the smart phones, video games and
whatever it is. I am very unexcited about virtual reality for
the time being because it simply is not good enough yet. But
I am sure it will be good enough at some point and I think
that’s going to be hugely transformative.

I think the productivity gains are yet to come and the
productivity puzzle has to do with the fact that we are
running automation and that we need to restructure the work

process, too, to accommodate it.
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Enterprises

What is Globalization?

Korea and the US: The Year 2000 in the
Global Economy

Will the World Economy Collapse?

Possibility of Continuously Strong Yen and Korea’s
Countermeasures

Globalization and the Korean Economy: Boom or

Bubble?

Preferential Trade Agreements and Policy
Measures

Historical Consciousness and Korea-Japan
Relations

Japan’s Industrial Network Organizations
and its Efficiency

Author
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YoungSun Lee
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Title Author
95-11 Dilemmas of International Competition JaeUng Lee
Overview of the Post-Liberation Korean .
95-12 Economy and Prospects for the Future KwangSeok Kim
1996
Title Author
96.01 The Dorr.lestlc Futures Market: Sun Lee
Its Planning and Prospects
96-02 Will the Era for Medium-sized Firms Be Opened? Dong-Gil Yoo
96-03 On the Collective Bargaining System of Korea MooGi Bae
96-04 Globalization and Transformation of Businesses Cheong Ji
96-05 Liberalization of the Financial Markets in Korea YoungCheol Park
96-06 Multilatéralism vs. Regionalism: Can It Be SeWon Kim
Compatible?
96-07 Risks and Effectiveness of the Financial Derivatives SangKee Min
96-08 Recent Economic Cirisis and Policy Measures KwangSeok Kim
Economic Development, Policy Reform and
96-09 the Establishment of Competition Order SeongSeob Lee
96-10 The Role of Government in Transition ByeongJu Kim
96-11 New Agenda of the WTO WanSoon Kim
1997
Title Author
97-01 How to Solve the Labor Law Revision? SooGon Kim
97-02 Why a Low Economic Growth Rate is Desirable ChukKyo Kim
97-03 Lessons from the Hanbo Crisis JaeUng Lee
97-04 Economic Management in the Era of Globalization DeokWoo Nam
97.05 A'True Sto'r)'/ of Company Growth: Lessons from the Cheong i
Hanbo Crisis
97-06 NOle.l Korea’s Food Crisis and Collective PalYong Moon
Farming
97-07 Korea’s Financial Sector Reform KeSop Yun
97-08 An Aging Population and the Budget Crisis Jong-Gi Park
97.09 Kore_a s Response Strz}t?:gles Based on a General Model of JinGeun Park
Foreign Exchange Crisis
97-10 How to Open an Era of Ventures Dong-Gil Yoo
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Title Author
98-01 Has Korea’s Economic Miracle Ended? Chong-Hyun Nam
The Impossibility of Overcoming a Cirisis
98-02 without a Grand Paradigm Shift Dachiee Song
98-03 Corporate Restructuring and .Desuable Relationships SangWoo Nam
between Banks and Corporations
A Search for New Corporate Governance .
98-04 and Roles of Outside Directors Yeong-gi Lee
98-05 SuggesFlons fo'r Breaking the Circle of High Investments YeongTak Lee
and High Savings
1999
Title Author
99-01 Prospects and Agenda for Pension Reform Jong-Ki Park
The Subway Strike and Review of Issues .
99-02 Regarding Full Time Unionists Soo-Gon Kim
Financial Restructuring and Financing for Small- and
99-03 Medium-sized Firms JunGyeong Park
99-04 Environmental Policy Agenda for the 21st Century Jong-Ki Kim
99-05 How to Deal with Income Distribution Problems in KwangScok Kim
Korea
99-06 Fallacy and Reality in Productive Social Welfare System  Kwang Choi
Toward Closer Economic Cooperation among Korea,
99-07 China and Japan in the Age of Globalization 1l SaKong
99-08 WTO Nevxf Round - Recent Ministerial Meeting in Tae-ho Bark
Seattle and its Prospect
2000
Title Author
The Prospect and Policy Alternatives for the Korean )
00-01 Economy 2000 Joon-Kyung Kim
00-02 Wha.t Happened to the Debate on the Global Financial 11 SaKong
Architecture?
00-03 The Recent Financial Crisis and Korea’s Economic 11 SaKong
Future
00-04 Revisit of High Cost with Low Efficiency JongYun Lee
00-05 Is Asia’s Recovery Sustainable? 1l SaKong
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Title Author
00-06 The Intefnanonal Economic Environment and Korean Yoon-Je Cho
Economic Development
The Role of International Investors in the Evolution of
00-07 Corporate Governance in Korea JacUng Lee
00-08 US Restructuring Experience and Lessons YeongSe Lee
2001
Title Author
01-01 A Persp.ective of Korean Industries and Strategies for DoHoon Kim
Industrial Development
01-02 Reconsidering Working Five Days a Week Young-bum Park
Research Reports (Global Economy Series)
1994
Title Author
The Task of Asia-Pacific Economic Cooperation in the
94-01 Post-UR Era and Policy Options for Korea JaeWon Yoo
9402 Current Discussions on Environment - Trade Relations | Seung]in Kim/
and its Implications for Korean Trade SeongRin Na
Japan’s Structural Adjustments to a Strong Yen and
94-03 Strategies for the Korean Economy JongYun Lee
94-04 Market Opening and Management Policy in Korea JongSeok Kim
1995
Tidle Author
95-01 Foreign Direct Investment in Korea: Its Current Status HanGwang Joo/
and Policy Recommendations SeungJin Kim
95-02 Receptivity of Busmess Process Re-engineering in Korean JacGyu Lee
and Japanese Firms
95-03 The V’Vorld Trade Organization Regime and JiHong Kim
Korea’s Strategy
1996
Title Author
96-01 The Domestic Futures Market: Its Planning and Prospects | Sun Lee
96-02 Japan’s Industrial Network Organization and its JongYun Lee

Efficiency: A Case Study of the Automobile Industry
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Title Author
GwangSeok Kim/
97-01 Romania’s Economic Situation and Major Reform Issues = Byeong]i Kim/
IIDong Koh
1998
Title Author
98-01 Souros.s of Korea’s Economic Growth and Future Growth KwangSeok Kim
Potentials
Trade Patterns between Korea and ASEAN Countries: S
98-02 Their Changes and Korea’s Response Seungfin Kim
. ‘WanSoon Kim/
98-03 ‘The Global Trading System: Challenges Ahead NakGyun Choi
98-04 Intern’anonal Trends in the Information Society and JongGuk Park
Korea’s Strategy
2000
Title Author
. . .. .. YeongSe Lee /
00-01 Financial Crisis and Industry Policy in Korea YongSeung Jeong
2001
Title Author
Korea’s Industrial and Trade Policies: Their Evolution .
0101 fom 1961 t0 1999 KwangSeok Kim
01-02 Technology Transfer and the Role of Information in YeongSe Lec

Korea
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Special Lecture Series

the Global Financial Market

No. Date Title Speaker
Clintonomics and the New World Order:
93-01 Feb 11 Implications for Korea-US Relations C. Fred Bergsten
The Uruguay Round, NAFTA and US-
93-02 Mar 18 Korea Economic Relations Jeffiey Schore
The Economy and Financial Markets: -
93-03 Apr9 Outlook and Issues Allen Sinai
93-04 Jun 22 Ecogom}c Outlook for the Pacific and Lawrence Krauss
Implications for Korea
93-05 Nov4  Challenges of a Nomadic World Jacques Attali
1994
No. Date Title Speaker
94-01 Jan5  Koreain the World: Today and Tomorrow | Paul Kennedy
94-02 Mar 22 US—]?par.l Technological Competition and Ronald A. Morse
Implications for Korea
94-03 Mar 25 Thc? Probl?ms. of the Japanese Economy and Toyoo Gyohten
their Implications for Korea
94-04 Apr 18 Ch?mgmg US and World Economies and Allen Sinai
their Market Prospects
94-05 Jun 28 ProsPectis for East European Economy and Ronald Freeman
Implications for Korea
94-06 Sep6 Prospects.forlNew World Monetary System John Williamson
and Implications for Korea
94-07 Oct 18 ProsBect_s for New Trade Order and Arthur Dunkel
Implications for Korea
Financial Reform for the New Economy:
94-08 Decl5 Evaluations and Prospects Jacyoon Park
1995
No. ‘ Date ‘ Title Speaker
Strategies for Globalization and Future
95-01 Jan 26 Economic Policy JacHyong Hong
95-02 Jan27 Mexican Peso Crisis and its Implications for Charles Dallara
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No. Date Title Speaker
95-03 Mar 6 The Wor‘ld Economic Trend and US Allen Sinai
Economic Outlook
95-04 Mar 29 Korea and US: The Year 2000 in the Global Jarmes Laney
Economy
95-05 Apr1l New G.ames, New Rules, and New Lester Thurow
Strategies
95-06 Apr21 The United States and North Korea Future Robert Scalapino
Prospects
US Foreign Policy toward East Asia and
95-07 May 18 the Korean Peninsula James A. Baker I
95-08 Jun 14 New Wc?rld Trafie Reglme in the Post-UR Anne O. Krueger
Era and its Implications for Korea
International Financial System after Mexico )
95-09 Jun 20 and Recent Currency Crisis Stanley Fischer
The World Trade Organization . .
95-10 Jul19 New Challenges Jagdish Bhagwati
Prospects for Northeast Asian Development | . .
95-11 Sep 1 and the Role of Korea Hisao Kanamori
95-12 Oct17 Russian Intelligence System: Past Vadim Kirpitchenko
Performance and Future Prospects
Trends of the International Financial Market -
95-13 Oct 19 and Prospects of Global Economy Allen Sinai
Current US Political Trends and their
95-14 Nov7 Implications for US-Korea Relations Thomas Foley
95-15 Nov 13 APEC and the World Multilateral Trading C. Fred Bergsten
System
International Monetary Regime
95-16 Nova8 | Current Status and Future Prospects Toyoo Gyohten
WTO and the World Trading System
95-17 Dec6 | _ Where Do We Go from Here? Anne O. Krueger
1996
No. Date Tidle Speaker
96-01 Jan25 | Challenges for the Global Trading System | Robert Lawrence
96-02 Feb1  Trade Polices of the New Economy Jaeyoon Park
Technology Issues in the International .
96-03 Feb 26 Trading System Sylvia Ostry
96-04 Mar19 | Information Era: Korea’s Strategies Sukchae Lee
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No. Date Title Speaker

Future European Model: Economic Jotgen Orstrom

96-05 Apr9 | Internationalization and Culture Oreen Istro

. Moller

Decentralization

96-06 Apr23 Evolving Role of the OECD in the Global Donald Johnston
Economy

96-07 May 7 New Issue.s for the Multilateral Trading Chulsu Kim
System: Singapore and Beyond

96.08 May 17 Financial Globa!lzaflon and World Paul A, Volker
Economy: Implications for Korea
Cooperation or Conflict? - A European

96-09 May21 | Perspective on East Asia’s Place in the Global = Martin Wolf
Economy
East Asia in Overdrive: Multinationals and

96-10 May 23 East Asian Incegrations Wendy Dobson

96.11 May 28 ]ap@ s B.ankmg Difficulties: Causes and Hugh Patrick
Implications
The Political Context and Consequences of .

96-12 Jun 29 Fast Asian Fconomic Growth Francis Fukuyama

96-13 Jul9 President Clinton s Fll:St Term and Prospects Robert Warne
for a Second: Implications for Korea

96.14 Sep 17 Global Free Trade: A Vision for the Early C. Fred Bergsten
21st Century

96-15 Oct22 | Korea’s New Global Responsibilities A. W. Clausen
The Free Trade Area of Clinton’s Second . .

96-16 Nov 26 Term: Implications for APEC and Korea Richard Feinberg

1997

No. Date Title Speaker

97.01 Feb 25 Econor.nlc.managemem in the Era of Duckwoo Nam
Globalization
German Unification: Economic

97-02 Mar18 Consequences and Policy Lessons Juergen B. Donges
American Security Policy in the Asia Pacific-

97-03 May 27 | Three Crisis and How We Dealt With William Perry
Them
Global Cooperations and National

97-04 Jun10 = Government: Why We Need Multilateral Edward Graham
Agreement on Investment

97.05 Jul8 Public Sector Reform in New Zealand and Donald Hunn
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No. Date Title Speaker
Korean-American Relations: The Search
97-06 Sep 18 for Stability at a Time of Change W. Anthony Lake
97.07 Oct 21 E;)i:ea: From Vortex to Hub of Northeast Donald P. Gregg
The Japanese Economic Slump and
97-08 Dec9 | Currency Cirises in Other East Asian Ronald McKinnon
Economies
1998
No. Date Title Speaker
Globalization and versus Tribalization: The
98-01 Jan 14 Dilemma at the End of the 20th Century Guy Sorman
98-02 Feb3  Asian Currency Turmoil and Japan’s Role  Takatoshi Kato
The Asian Financial Crisis and Challenges
98-03 Feb5  Facing Korea: From An American Charles Dallara
Perspective
The Significance of the European Economic
98-04 Apr28 Monetary Union: in Europe and Beyond Tue Rohsted
98-05 Jun23 Asian Currency Crisis: What Has Anne O. Krueger
Happened?
98-06 Sep17 | How to Reform Public Sector Management = Nyum Jin
98-07 Dec4 Economic Outlook for 1999: Asia and Hubert Neiss
Korea
98-08 Dec11 | North Korea in Global Perspective Marcus Noland
1999
No. Date Title Speaker
99-01 Feb11 | Koreainthe World Economy: An OECD 1y ) jopngion
Appreciation of its Newest Member
99-02 Mar 5 Prospects for US Stock Exchanges and Richard A. Grasso
US Economy
The International Financial Market and
99-03 Apr6 | the US Dollar/Yen Exchange Rate: An Kenneth S. Courtis
Overview and Prospects for the Future
99-04 May 19 Reflections on Cont@tlng Present-day US Hugh Parrick
and Japanese Economic Performances
99-05 Jul 22 Challenge for the World Economy: Where Rudiger Dornbusch

Do the Risks Lie?
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No. Date Title Speaker
How Should Korea Cope With Financial
99-06 Oct 5 Clobalization James P. Rooney
99.07 Dec? Global Financial Market: Current Status Robert Hormats
and Prospects
99-08 Dec 14 North I.(orea—US Relationship: Its Current Stephen W. Bosworth
Condition and Future Prospects
2000
No. Date Title Speaker
‘The Outlook for Asia and Other Emerging
00-01 Jan 19 Markets in 2000 Charles Dallara
00-02 Feb 15 Global Nefiv. Economy: Challenges and Soogil Young
Opportunities for Korea
Asia Grows, and Japan Slows- Prospect for .
00-03 Feb 29 the World Economy and Markets Kenneth S. Courtis
00-04 Mar 28 The Future (.)f Interrllan(:mal Financal Morris Goldstein
System and its Implications for Korea
Policies toward Continued Corporate and
00-05 Apr 26 Financial Reform Youngkeun Lee
Prospects for Millenium Round Trade
00-06 May26 = Negotiations and Korea-US Free Trade Jeffrey Schott
Agreement
00-07 Jun23 Pros‘pec.ts for Multilateral Economic Anne O, Krueger
Institutions
00-08 Jul 13 Avoiding the Apocalypse: The Future of the Marcus Noland
Two Koreas
00-09 Sep 14 | Attracting FDI in the Knowledge Era Andrew Fraser
The Economic and Foreign Policies of the
00-10 Nov10 New US Administration and Congess C. Fred Bergsten
2001
No. Date Title Speaker
The US Economy on the Brink? Japan on
01-01 Feb6  the Edge? Implications for Asian and the Kenneth S. Courtis
World Economy
01-02 Feb 27 Economic Policy of the Bush Administration Marcus Noland
toward Korea
01-03 Apr26 Jeffrey Jones’ Evaluation of Korean Business Jeffrey D. Jones
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No. Date Title Speaker

High Tech, The Consequences of our

01-04 Jun5 | Relationship with Technology on our Lives | John Naisbitt
and Businesses

01-05 Jul9 | Koreaand the IMF Stanley Fischer

01-06 Jul19 | Outlook on Korea Over the Next Ten Years = Dominic Barton
The World Dollar Standard and the East .

01-07 Sep 4 Asian Exchange Rate Dilemma Roland McKinnon
Europe’s Role in Global Governance and .

01-08 Oct9 Challenges to East Asia/Korea Pierre Jacquet

01-09 Nov6 Globalization and Dangers in the World Martin Wolf
Economy

01-10 Nov 16 Preventlflg Financial Crises: The Chilean Carlos Massad
Perspective

01-11 Nov 20 The New. US—]apan Economic Relationship Marcus Noland
and Implications for Korea

2002

No. Date Title Speaker

02-01 Jan9 | Globalization: A Force for Good Patricia Hewitt

02-02 Jan 16 ﬂqe \.Woﬂd After 9/11: A Clash of Francis Fukuyama
Civilizations?
Hanging Together: On Monetary and .

0205 Feb22 Financial Cooperation in Asia Barry Eichengreen
US and Global Recovery: For Real? -

02-04 Apr 16 Prospects and Risks Allen Sinai
The Global Economy Rebounds - But

02-05 May7 | How Fast and For How Long? Issues and Kenneth S. Courtis
Implications for Korea

02-06 Jun 14 The US Economy and the Future of the Marcus Noland
Dollar
‘The Doha Round: Objectives, Problems . .

02-07 Jul 10 and Prospects Jagdish Bhagwati
The Outlook for Korea and the Global

02-08 Sep 24 Economy 2002-2003 Paul F. Gruenwald
The Outlook for US Economy, the Dollar

02-09 Oct 11 and US Trade Policy C. Fred Bergsten

02-10 Oct 22 9/11 and the US Approach to the Korean Thomas C. Hubbard

Peninsula
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No. Date Title Speaker
02-11 Ot 24 The US and World Economy: Current John B. Taylor
Status and Prospects
New Challenges and Opportunities for
02-12 Dec3 | the Global Telecommunications and Peter F. Cowhey
Information Industries
2003
No. Date Title Speaker
03-01 Apr8 The US and World Economy: After the Iraq Allen Sinai
War
2003 Global Economy and Key Economic
03-02 May 30 Issues: From the OECD’s Perspectives Donald Johnston
03-03 Jun 10 | The New Role of the US in the Asia-Pacific =~ Charles Morrison
Global Economic Outlook and the Impact
03-04 Jul4 of President Bush’s Economic Stimulus Phil Gramm
Package
03-05 Oce2  1he Global Exchange Rate Regime and John Williamson
Implications for East Asian Currencies
Europe and Germany in Transition, .
03-06 Nov4 Where Will the Economies Go? Hans Tiermeyer
03-07 Nov2l | Regional Financial Cooperation in East Asia | Eisuke Sakakibara
I
No. Date Title Speaker
An Outlook for the US and World -
04-01 Feb 3 Economy in 2004 Allen Sinai
04-02 Apr7 | Korea After Kim Jong-il Marcus Noland
A Foreign Businessman’s Observations on - .
04-03 Apr21 Korean Economy and Other Things William C. Obetlin
- The US Election, US-Japan Relations,
and Implications for Korea .
04-04 Junl | - US Economic Performance, Japanese i IC—;Ie:}lldPCiini:
Economic Performance, and Implications - Hugh ratric
for Korea
China’s Economic Rise and New Regional .
04-05 Jul 13 Growth Paradigm Zhang Yunling
04-06 Oct 14 | The Case fora Common Currency in Asia | Robert Mundell
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No. Date Tide Speaker

04-07 Nov 2 Impact of the Presidential Election on US Peter E. Cowhey
Trade Policy

04-08 Dec7 | Asiain Transition and Implication for Korea = Dominic Barton

2005

No. Date Title Speaker

Post-Election US and Global Economies -

05-01 Jan 18 and Markets Prospects, Risks, and Issues Allen Sinai
The Korean Economy: A Critical .

05-02 Mar2 Assessment from the Japanese Perspective Yuldko Fukagawa

05-03 Apr12 | A Rating Agency Perspective on Korea Thomas Byrne
The Impact of China and India on the

05-04 May 10 World Economy Wendy Dobson

05-05 May 31 Visions f)f East Aswn_and Asian-Pacific Robert Scollay
Integration: Competing or Complementary

05-06 Jun 30 Mutual ‘Independence: Asia and the Anne O, Krueger
International Economy
The Blind Man and the Elephant:

05-07 Sepl  Competing Perspectives on Global Barry Eichengreen
Imbalances
Measuring American Power in Today’s

05-08 Oct 13 Complex World Paul Kennedy

05-09 Oct 28 China “Rising”: What Lessons for Today Bernard Gordon
from the Past?

05-10 Nov 15 Qil Prices, Ben Bernanke, Inflation, and the Philip K. Verleger

Fourth Energy Recession
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2006

No. Date Title Speaker
06-01 Jan 23 US Global lj:co.nomy and Financial Market Allen Sinai
Prospects: Picking up Steam
06-02. Feb 14 Korea-US FTA: A Path to Sustainable Alexander Vershbow
Growth
Japan’s Economic Recovery: Policy .
06-03 Mar 28 Implication for Korea Yukiko Fukagawa
‘The Global Scramble for IT Leadership: .
06-04 Apr18 Winners and Losers George Scalise
06-05 May 10 Korea’s Growing Stature in the Global Charles Dallara
Economy
: Japan’s Foreign Policy for Economy and .
06-06 Jun 20 Japan-Korea FTA Oshima Shotaro
06-07 Jun30 | Whither China? Richard N. Cooper
06-08 Jul 20 M&A - the 2l Century and its Rpbert F. Bruner
Implications
Korea and the US - Forging a Partnership .
06-09 Sepl for the Future: A View from Washington EdwinJ. Feulner
06-10 Sep 12 ASfan Economic Integration and Common Fisuke Sakakibara
Asian Currency
Germany: Understanding the Economic
06-11 Sep 15 Underperformance since Reunification Juergen B. Donges
Changing Economic Environment and ,
06-12 Sep 21 their Implications for Korea Angel Gurria
The Feasibility of Establishing an East Asian .
06-13 Oct 12 FTA: A Chinese Perspective Zhang Yunling
06-14 Nov 9 Th.e Global OiAI a.n4d Gas Market; Paradigm Fereidun Fesharaki
Shift and Implications for Korea
06-15 Nov 29 The .Cha.nging World Economy and s Anne O. Krueger
Implications for Korea
2007
No. Date Title Speaker
Seismic Shifts, the World Economy, and .
07-01 Jan9 " Binancial Markets in 2007 Allen Sinal
The Longest Recovery of the Japanese . |
07-02 Feb13 Economy: Prospects and Challenges Yuldko F W
07-03 Mar 9 Digital Networked Economy and Global Ben Verwaayen
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No. Date Title Speaker

"The Outlook for East Asian Economic
Integration: Coping with American .

07-04 May 3 Protectionism, Chinese Power, and Japanese David Hale
Recovery

07-05 May 8 Key Tre.nd in the 2008 US Presidential Stephen . Yates
Campaign
Strengthening Korea’s Position in the

07-06 May 11 Global Economy Charles Dallara
Moving Forward the KORUS FTA: Now

07-07 Jun 21 for the Hard Time Jeffrey Schott
The Korea Economy and the FTA with the .

07-08 Aug 24 United States Barry Eichengreen

07-09 Oct 4 Why the US Will Continue to Lead the Guy Sorman
21st Century?
The Outlook of the Indian Economy from

07-10 Oct19 | Business Perspective: Implications for Tarun Das
Korean Business

07-11 Oct 25 Glo'ballzatlon, Diversity and Recruitment of Ben Verwaayen
Business Talents

07-12 Nov 8 Ecoyomlc Outlook for Korea and the Jerald Schiff
Region

07-13 Dec 14 Successes of Globalization: the Case of Anne O, Krueger
Korea

2008

No. Date Title Speaker

08-01 Jan 15 The US. Risk" to Asia and the Global Allen Sinai
Expansion

08-02 Mar 25 Sove.renlgn Wealth Funds: Perceptions and Robett C. Pozen
Realities

08-03 May 14 Europe’s Slow Growth: A Warning for Guy Sorman
Korea
Global Challenges that Will Confront the

08-04 May 30 Next US President James A. Baker Il
Current Status and Prospects of the Japanese o

08-05 Jun 10 Capital Market Atsushi Saito

08-06 Jun 18 Economic and Political Outlook for Phil Gramm

America and their Implications to the World
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No. Date Title Speaker
The Outlook of the Regional and Global
08-07 Sep 17 | Economic and Financial Situation: Charles Dallara
Perspectives on International Banking
08-08 Sep23 | Can South Korea Still Compete? Guy Sorman
08-09 Oct17 | Global Financial Markets under Stress Jeffrey Shafer
Current Global Financial Cirisis, the Dollar, . .
08-10 Nov 4 and the Price of Oil Martin Feldstein
Global and Regional Economic
Development .
08-11 Decd and Prospects, and the Implications for Subir Ll
Korea
2009
No. Date Title Speaker
09-01 Jan 13 Com[.)e.:tmg in an Era of Turbulence and De.borah Wince-
Transition Smith
09-02 Feb 3 US. a}nd Global Ecor%olmlc and Fmana.all Allen Sinai
Crisis: Prospects, Policies, and Perspectives
Current Crisis and the Impact on .
09-03 Feb 24 Developing Countries Danny Leipziger
09-04 Feb25 | US Trade Policy in the Obama Era Jeffrey Schott
09-05 Mar19 | Obama, Can It Work? Guy Sorman
09-06 Apr15 | Lessons from the Current Economic Crisis  Anne O. Krueger
09-07 Jun23 | Beyond Keynesianism Justin Yifu Lin
The US-Korea Economic Partnership:
09-08 Jul21  Working Together in a Time of Global Jeffrey Schott
Crisis
Prospects for Investment after the Current
09-09 Aug20 | Economic Crisis: The Role of IFC and Lars H. Thunell
Developing Countries
09-10 Oct15 | IsaDouble-Dip a Realistic Possibility? SungWon Sohn
09-11 Dec8 The EU in Transition in the New Global Jean-Pierre
i < Paradigm: Opportunities for Korea? Lehmann
2010
No. ‘ Date ‘ Title Speaker
10-01 Jan21 Aftermath of the ‘Crisis US and Global Allen Sinai
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No.

10-02
10-03

10-04
10-05
10-06
10-07

10-08

2011

11-01

11-02

11-03
11-04

11-05
11-06
11-07

11-08

2012

12-01

12-02

Date
Apr8
Apr22

May 18
Jul13
Aug 31

Oct 15

Nov 5

Date

Jan 20

Feb 24

Mar 23
Apr28

May 24
Jun29
Aug 30

Dec 31

Date

Jan 19

Mar 13

Title

Japan and Korea in Globalization and its
Backlash: Challenges and Prospects

Emerging Markets and New Frontiers

An Overview of China: Economic Prospects
and Challenges

Asia in the Global Economy

The Global Economy: Where Do We
Stand?

How Close Are We to a Double-Dip and
Deflation?

Rebalancing the World Economy

Title

After the Crisis: What Next in 2011 and
20122

Economic Outlook and Future Challenges
in Developing Asia

Europe’s Financial Woes
Safety and Economics of Nuclear Power

Can the G20 Save Globalization and
Multilateralism?

Markets, Economic Changes, and Political
Stability in North Korea

A Special Lecture on the Rebalancing of the
Chinese Economy

Global Economic Turbulence and
Investment Implications

Title

US and Global Economy and Markets
Turmoil: What Lies Ahead?

The US Elections in 2012 and the Future of
US Asia-Pacific Policy

Speaker
Yukiko Fukagawa
Mark Mobius
Danny Leipziger

Dominique Strauss-

Kahn

Anne O. Krueger

SungWon Sohn

Paul A. Volcker

Speaker

Allen Sinai

Haruhiko Kuroda

Richard N. Cooper
SoonHeung Chang

Danny Leipziger
Marcus Noland
Yu Yongding

SungWon Sohn

Speaker

Allen Sinai

Charles Morrison
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No. Date Title Speaker
Advancement and Education of Science
12-03 Jun22 | and Technology University and Economic ~ NamPyo Suh
Growth
Prospects of the Eurozone Crisis and its
12-04 Jul17 Implications for the Global Economy Hans Martens
12:05 Sep 14 Current Economic Affairs and the Financial Charles Dallara
Market
12-06 Sep 18 | An Optimist View on the Global Economy = Guy Sorman
12-07 Oct 11 FTAs, Asia-Pacific Integration and Korea Peter A. Petri
12-08 Oct29 | The Eurozone Crisis: Update and Outlook | Nicolas Veron
China's New Leadership and Economic
12-09 Nov 21 Policy Challenges Andrew Sheng
Can the WTO Be Resuscitated? .
12-10 Dec7 Implications for Korea and the Asia Pacific Jean-Pierre Lehmann
2013
No. Date Title Speaker
The US and Global Economies after the US .
13-01 Jan 10 Election and in the New Year Allen Sinai
13-02 Jan 17 The Eurozone Crisis and its Impact on the Guntram B. Wolff
Global Economy
The European Sovereign Debt Crisis:
13-03 Feb8 Challenges and How to Solve Them Andreas Dombret
The Global Outlook: Grounds for .
13-04 Mar 22 Optimism, but Risks Remain Relevant John Lipsky
13-05 Apr3 The. State and Outlook of the US and David Hale
Chinese Economy
| . . . Hugh Patrick/
13-06 Apr9 | Japan's Abenomics and Foreign Policy Gerald Curtis
1307 Apr30 The Creative Economy and Culture in Guy Sorman
Korea
The Japanese Economy and Trans-Pacific Yukiko Fukagawa/
13-08 May 21 Partnership (TPP) Jeffrey Schott
13-09 Jun27 Unified Qermany in Europe: An Economic Karl-Heinz Paqué
Perspective
13-10 Jul 19 Chu.lese ]%conomlc Pohcymakmg: A Bob Davis
Foreigner's Perspective
1311 Sep27 Japanese Politics and Abenomics David Asher
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No. Date Tide Speaker
Korea-China-Japan Economic and Political P
13-12 Nov 15 Relations: Wither to? David Philling
2014
No. Date Title Speaker
14-01 Jan7 uUs. a.nd. Global Economies - Poised for Allen Sinai
Better Times?
14-02 Jan 14 | Swiss Made R. James Breiding
14-03 Feb 20 Abe in the Driver's Seat: Where is the Road Gerald Curtis
Leading?
14-04 Feb 26 Thé Secret of Germany's Performance: The Peter Friedrich
Mittlestand Economy
14-05 Mar5  'The Eurozone Economy: Out of Doldrums? = Karl-Heinz Paqué
14-06 Mar 17 | The Global Economy 2014 Martin Feldstein
14-07 Apr3 | Philanthropy and Welfare Guy Sorman
Global Trade Environment and the Future
14-08 May 16 of the World Economy Roberto Azevedo
14-09 May 23 | From BRICs to America SungWon Sohn
14-10 Jul 24 Risks a.m.i Opportunities in the Global Charles Dallara
Economic Recovery
14-11 Sep12 | Abe's Labor Reform and Innovative Strategies = Yukiko Fukagawa
14-12 Sep26 | a's Economy and And-Corruption Drive Bob Davis
14-13 Oct 17 US Fed's QE Ending & Asian Financial Anoop Singh
Markets
China's New Economic Strategy and the .
14-14 Nov 14 Korea-China FTA Zhang Yunlingng
2015
No. Date Title Speaker
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