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KEYNOTE SPEAKER

Richard B. Freeman

Herbert Ascherman Chair,
Department of Economics,
Harvard University

Richard B. Freeman holds the Herbert Ascherman Chair in Economics at
Harvard University. He received BA from Dartmouth College, and Ph.D. from
Harvard University. He is currently serving as Faculty Co-Director of the Labor
and Worklife Program at the Harvard Law School, and is Senior Research
Fellow in Labour Markets at the London School of Economics’ Centre for
Economic Performance. He directs the Science Engineering Workforce
Project at the National Bureau of Economic Research, and is co-Director
of the Harvard Center for Green Buildings and Cities. Freeman’s research
interests include the job market for scientists and engineers; the development
of scientific ideas and innovations; Chinese and Korean labor markets;
the effects of immigration and trade on inequality; forms of labor market
representation and shared capitalism, and the effect of robotics on the labor
market.
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ABSTRACT ==

Future of Human Work in the Age of Al Robots Al 2X Alti, 212 l=52] Ojz4

Wherever one looks — from popular media to the business press to science and engineering journals — one CHEOHA|, ZRIAR, atst 2 Z5t steX(of 0|27 (71K oElo| ML, =& MIAIRt =&KXol EX(o g&e 0I1E 223
finds articles about improvements in robotics and artificial intelligence that are likely to impact the world st 3l QIEX|S2 YXo| tist 22 = 4 ULt 0] 20iA] L= Al 222 ZX0| 1z of 7[A|1Q] H|luol| ol& &
of work and worker well-being. My analysis treats the advancement of Al Robots in terms of its effect on S BAGHE I oftt 2R ZAEe] WA et MAH O 22 HI82=2 Ql7ts O & thAE 7[AIE BEx d &
the comparative advantage of human vs machines. | argue that the laws of robo-economics are creating RUCIT A2FBHCE Of2{eh Hato| 50 28/ AR HO| FHLISH ST=X] E=CiH 45 MHHH2 28
machines more substitutable for workers at increasingly lower costs so that the 4th industrial revolution SfislT M2 2N 274F0l2 ots0] & £ QICh Al 20| S| Aot ofL|2t QXA ZHo| M Q17tn}
will raise inequality and produce a new economic feudalism unless ownership of robots/capital is spread dHot= A7t S7IsIENM, O 2EARI JE0| O|xl= Hele S AIs=iE W FHol g2 A0Ich e 25 &
widely. As Al robots are increasingly competitive with humans in cognitive as well as physical tasks, ZoF LEl BIE, R2l= OFF Al 220| ATt ot CiE fla I o~ UMl sh= GHIE, AlelA M= oFEE Al

|

disruptive effects will go far beyond factory automation. Given slow diffusion of technology we have time 210
to develop economic and social institutions that make the Al robots work for the many than for the few.
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Future of Human Work in the Age of AI Robots

1. Robots and Al Technology Everywhere

2. Comparative Advantage and Three Laws of Robo-economics
3. The Future: Automation Fears Redux or Who Owns Robots Rules
the World?

4. Solutions: Ownership of AI Robots/Capital, Cyborg

ot Colage

HUMANS NEED

NOT APPLY:

Richard B. Freeman, Harvard and NBER
8th Asia Future Forum
Hankyoreh Economy & Society Research Institute,

Nov 15,2017
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Robot: “Automatic device that performs traditional human functions”

Sensing Robots employ sensing technology to acquire informeatian about their environm

Robots process infarmation captured through sensor tchnology and produce

Intelligence g ol s

outputs for dedsion making, coordination, and contral,

Robats automatically follow instructions that are pre-programmed or generatec
Mation in reaktime based on sensor inglt to perform a deliberate, contralled, and ofter

repeated, mechatronic action, indluding point-to-point mobifty.

Al: “capacity of a computer to perform operations analogous to
human learning and decision making ... visual perception, speech
recognition, decision-making, and language translation, and can beat
humans at Chess, Go, Poker, Learning Anything”
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Why is robot different from any other
machine/instrument — physical capital?

« Robot is substitute for human skills that involve brain power and
decision-making, not just muscles or other physical activities.

« Machine/instrument works at human discretion. Robot/Al makes
decisions on its own.

« Federation of Robotics provides data on industrial robot defined
as an “automatically controlled, re-programmable multipurpose
manipulator programmable in three or more axes” (ISO) and
service robot defined as one that performs useful tasks for humans
or equipment excluding industrial automation applications”

« Government Census/Statistics gather data on investment in plant

Technology, & Communication survey provides data on spending,
including software, at the firm level.

The 8" ASIA Future Forum
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& equipment — capital in usual establishment survey. Information,
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1. Robots — Everywhere!

Robot noodle chef Amazon Kiva robot Robot bar-tender, Do's pizzaf-delivery-Au Soccer robot

IBM Watson

Sex robot-Japan
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Survey of 352 AI Experts Who Published at 2015 NIPS and
ICML Conferences , May 30, 2017

When will Al outperform humans at work?

How many years until a machine can do our jobs better than us?
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Years from 2016

KARLA THE COMPLAINER SAYS...
“My new boss is a robot!”

BUT DID YOU KNOW__.?

Robots are SMARTER than you
Robots work HARDER than you
Robots are BETTER than you

VOLUNTEER FOR
TESTING TODAY
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2. Comparative Advantage and Three Laws of Robotics

Comparative Advantage says “The Rock™ is better at everything
than you, but is relatively better as wrestler/movie star than. Even
though he is better at your job than you better for him to stick to
car chases/beating villains and for you to do your work.

DEPT OF THERUTURE
Could a Rohot Be President?

Yes, it sounds nuts. But some tachno-optimists really befieve a computer could
Mk better deciions for the country—without the drama and shorsightedness
W 2cc2pt from our umen leaders.

Could a Robot Be Professor?

I don't know any facts. I don't try to remember.t
I look it up on Google Search ... until the

Robot Professor replaces me... or my brain has
direct link to Google Search.
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Machines have comparative advantage in physical
repetitious work, as John Henry learned in 1870s

John Henry told his captain,

"A man ain't nothin' but a man,
But before I let your steam drill
beat me down,

I'd die with a hammer in my hand.
Lord, Lord.

I'd die with a hammer in my hand."

https://www.youtube.com/watch?v
=ydTRk110Zql

https://www.youtube.com/watch?v
=U3eutnpTr3E

At present, our comparative advantage is in brain-
power. For how long will we have that advantage?

70tCHo)l ZHE2 AAE,

https://www.youtube.com/watch?v=ydTRk110Zql
https://www.youtube.com/watch?v=U3eutnpTr3E
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Sk
AlphaGo

C O v:{k' l

machines to teach themselves.

Google AlphaGo beats Humans at Go

Al beat pro card players at Texas Hold 'em poker ...
could lead to Als that ... beef up airline security ... simplify business
negotiations.... DeepStack ... combin(es) new algorithms and deep
machine learning ... that in some ways mimics the human brain, allowing

Expectations where Al grows

1.2 Artificial Intelligence Revenue, Top 10 Use Cases, World Markets: 2025

Contract analysis

Objoct and cl, "

Object identification, detection,

N catl King from g pi
Imagos

Auvtomated geophysical feature detection

Text query of images

Content distribution on social media

Predictive maintenance

P g of pa data

s ] . ol fication, and
tagging

Algorithmic trading strategy performance
Improvement

,

$500 $1,000 $1,500 $2,000 $2,500 $3,000
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Three Laws of Robo-Economics ZEAM|EC| M| 71R| HAl

1. Art1ﬁc1a1 1nte111genf:e +‘1mproved gomputerlzatlon + | OIDA + O WHEl HIE{E + MBEA SA0| 7|utE 25 24t
robotics based on biological analogies— better machine S AR LRt e
substitutes for humans: higher elasticity of substitution Gl L2 7177} AZHS ChAIE: Cidie] ol zotd

2. Technological change reduces costs of robot substitutes for 2. AZH0| 20 7|2 BSI2 Q17+S ClAE £ 9l 259] 712 0| YHolE

) : W < .
humans over t1.1ne, bounding wages: W < Production cost - o) ¢ 0IZHS CHA|E RO WA}
of robot substitute.

3 Effect on incomes depends on who owns robots. If you 3. MEES 250 OH GEE AN 0l F7t EX& 275H=710
own robot that does your job it is a tool that improves your 2 FACL 228 27510 YE LT = USRS FE £ U= AEY
work & income. But if I own robot that does your job, Q10| L ET AS S SHAFE! Z0|C} 2L} 02 THAI0| BHe US ChayE
tough luck suckah! Who owns the robots rules the world! 22 Y7} 2D QIO SHAIS| E8HO| A|ZHEICH

BRES 275 APPH M-S AufE 2!
Law 1: The Importance of Substitability
, . , M1 Ea: chAge] =24
Comparative advantage says don't worry about jobs: even if Al
robots beat humans in all job§, there will still be jobs for us, but if BlIS9| 0|25 A2l 2HS ¢ W} elCkD L)
the Al robots are better substitutes for you and me than for i ; i e AR RO i
existing machines, traditional aggregate analysis that divides ARk Et W TOECHRULP) SINE, RO @8t & ad 20D B
factors between capital and labor must be modified. 2Lt Al iED' 7IE FIAZCHE FOjL 212hE CHAEICHR, Ap23) =50 71
24§ FEHE MEHY 2UM A2 B4 YAS £ ¥R} YUt
In the past economists treated investment in machines as raising
cap.ital stock gnfl thus improving la}bor product@vity and earnings, THHO| FAISIAISS 7|H0) CHB SR SR HOl LS| G2 0I5
which are positively related to capital/labor ratio. AL CEHS BAAZIC BR LSS0 MAYD} ASTIR| S2ICHD M2C)
But if Al robots are substitutes for humans, then investment in S _
machines raises labor and wages of workers falls. Alternative JBLEAI ZR0| 212HE CHAISHA 52 71200 TS £2171 FOILID 52 ASE
way to say this is that Al/robots are part of labor-saving SR A0ICH C=2 ToHE, G 22| +2 SO 20lE AVERE =83 FUE
technology that will lower wages (and possibly jobs) unless there S0/ =1 2= Y33} A2 E 1% 2o|ct,
is some offsetting expansion of aggregate demand.
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Law2: TC Improves Robot Capability and Lowers Cost

2l £S5t (=) g1 SEAF 22 =0
TOTAL SYSTEM COSTS OF A TYPICAL SPOTWELDING ROBOT 1‘"2 zﬂl od AI (TC) E o = a2 %t o AI 9'-7'- HI o= =2 |_I EI'.
IN THE LS. AUTOMOTIVE INDUSTRY FUTURECOST TRENOS
= }Ol + Fz40|
Cant (housares)® . Project managsment Alilﬁazzt ;ZL; ;oilﬁ;fzu B OL| B2
200 Has conssstently been 5-10 percent i srie s
132 of total sysiem costs; abadlute HIg(EH9l: HEr) - e
costs are expacied to decling 200 AR IS T AIAEO| ARE=HIS Z5-10%
SAPpISOLIIRHIBEHR HR0R A s I,
PINEBSS UM LR G2 A
Systans engneenng Zo=ojyE
C(sanas Lm‘g;mmmg, nstallation) O 150 | Z=PRis SHZR ARSI o
Cost reductions are expecied 10 slow TR TR RS SHAS 4+ UHIZ T BT
i 00| 4E-0lR0| FE 0|02 Hig 221
bocauze pessibio gains ' offine
G o2 oS!
programming have mostly SEAE
been achiyed
100
B Peripharals 4N Qi) Bl S22 2L 7|
. SErALgIcele SsISa, 2R5P <o joforia O
(s B ufety' :n'm';,w!wm) 0 2|HI20| 2015 HOR OijAle]7 | TH20] 0| HIS
CN&(';‘:::*‘""E © of'g:;‘ 50 el HOf 2o ol
barners
ATEQOIS ZSISH2R
24551 BHS SR 00| 25l A0l
Robo: 0 724 22 MEH i T2} OR0Rp |0l 0| 222
(inciuding softmare) 2005 2010 2014 2020 2025 IR 24 BTR=T [ 1S 2o ofg!
Minimal declines are expectad becausa - 2 >
preing i ciose to material costs, and
uction volume for the aute
ndustry 15 already gh

Law 3: Falling Labor's Share of Incomes: Effect of better
. . ‘) -
substitute robots/machines? 11'3 Mzl L E AS H[go| 52

Figure 3. Changes in labour shares in CE0 countries {plus Sgprailnd EEOI ?_I' EHZ‘II 7I'=A.| I % I' 7| [[H—E—?_I?I‘?
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Source: OECD-ILO, “Labour's Share in G20 Economies (Feb 2015)
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Al Turns Malthus Upside Down

The power of population is so superior to the
power of the Earth to produce subsistence
for man that premature death must in some
shape or other visit the human race —
Thomas Malthus, 1798

The 8" ASIA Future Forum
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~EO(A HAA, 1798

The power of Al robots is so superior to

. Al 289| 532 AN I ZHAIZ 2
the mind of flesh and blood creatures that g,yq | | c}’ ? 2 ;i El'a %| 0?7 ;srz CHI5
replacement by robot work must in some Lto| 01 u:«| SEf2 EA 5!_0? 3? CPT—C‘;-_CT
shape or other visit the human race” — 201540 _|° LXith&} -
(W84 e )

Labor Economist, 2015.

3. Automation Fears Redux, or AI Robots Running Over You?

3. 23217t 2|9 £ (Redux)S S 51 =l =71,

Redux Case: g% Ali%% i‘?ra}f Z|'7 I' klP'“% ZIl:IH%P'" EIE7 I'?
1) Past fears that automation destroys jobs fizzled out. FDR blamed 2lTA AR
s ; . {2 Al
Great Depression joblessness on failure to “employ the surplus of our
labor which the efficiency of our industrial processes has created”. Early 1) 2=317 Y22 § U422 gl 210(2H= b2 FHE2 2|03t
1960s automation fears led to US Commission on Automation, followed EE%E%IIEE%%JH:‘TL%ED‘ g%' %l ﬁ:gﬂglti S%%I—E%LT ;%fe_';% o
. . . . . . IR S i g Zrah : ] il =
e g KL Yo 199 48 s oSt R o
P - S - 214 24712 01 C| B-20| STt 1990UCH 2| X719 (I O]
2) Past periods of major change produced rapid productivity which Z2>(1995) 27t & 3 0| YojLt=C, Ol = S2totgt SiL}?
sparked shift of employment to better jobs. Decline of agriculture --> : = o mt BIRIO] A1 0l ABARA] BEA olE g He -
rise of mfg jobs. Decline of mfg — rise of retail and service sector jobs 2) ijggﬁﬂg?gg}wggglféég %z Jﬁiﬂo&ﬁﬂ oz ,2“ 4 |J|:+_L‘:
and white <_:ollar work . Does mpdest productivity growth imply that Al 20§ MBIAQ AFSRI0| 27} LIOFE} AjARA 271 Al E%UI CH3|
robots are just a bunch of headline hype! DIEE MHSUZ 2AA|EH=217
3) However techpology change_zs, expansionar_y magro—pqlicies can 3) J2{L} 7| B39} W2IAOl MA|AM0| DAHS CIEH & 29U
save the day. Cost-saving technologies that reduce inflation widen the QIB0|HE B0 H|R Y 7|E2 HA|AMC| YIS SICHE SIES
scope for those policies. Danger is deflation not inflation so build E% T 220|402 21 &20|440] OHd, OeM QlZetE T &std Mz E
infrastructure, lower taxes, “let the good times roll”. 53 "FE A7 ASERS Uit 2] S0i0F &,
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Herb Simon's Shape of Automation (1966) Analysis

1- Labor less elastic supply than machines. Labor market clears.
Evidence — low unemployment despite tech change.

2- Technology for producing machines has constant returns to scale
so infinitely elastic. Evidence — real price of capital constant.

3. Then real wages of workers benefit rise through reduced prices
or higher wages. Evidence — real wages increase with productivity.

Simon's conclusion: “the world’s problems in this generation and
the next are problems of scarcity, not of intolerable abundance. The
bogeyman of automation consumes worrying capacity that should
be saved for real problems...”

But today labor's share of national income has fallen as real wages
stagnate despite rising productivity/increase less than productivity;
inequality has risen to levels that threaten democracy and stability.

&2 Ato|H2| 2AF 32| HEH (1966)
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Al-Robot Technology is Different

« Shift of work on-line gives Al edge in its digital world; while
improved sensors give robots abilities to see and change our oft-
line world

« Deep learning, neural net, reinforcement algorithms with big
data and computer power leads to experiential learning beyond
us.

« General purpose technology that can be applied widely; Cloud
connections link computers/robots to enhance learning.

« Ensemble of programs can mimic general intelligence even
though each algorithm is task or occupation limited.

o “It's more powerful than previous approaches by not using
human data, or human expertise in any fashion, we've removed
the constraints of knowledge and it is able to create knowledge
itself” (D. Silver, AlphaGo)
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Tt's able to create knowledge itself': Google CAAT A R J}ar. 0T EXMOT B Al 2W
unveils Al that learns on its own

Al Z0Fe| 817|201 WS HO{E LHEOA, 2T H 2= T AHE 2Hoj| BHS0l| SE3UCE

In a major breakthrough for artificial intelligence, AlphaGo Zero took just three days to master the ancient QIZtel =2 YURULE.
Chinese board game of Go ... with no human help ojot M= 5t BEILIY

20174 108182
lan Sample Science editor

Wednesday 18 October 2017 13.00 £ 29| 21325 2EQ HoRRIEE= O50| YHSHBIS 7|AF Q132|529| 7H 2|4 Bl &
IS S7HCE 0] Q15252 Q12H0] O] A Yoj| 42 H2t 4ok 2|81 STst 0|F S7t
Google's artificial intelligence group, DeepMind, has unveiled the latest incarnation of its Go- St 8 = U3 YE5It O] 2& 2HYoll= T AFS0] BT

playing program, AlphaGo - an Al so powerful that it derived thousands of years of human

knowledge of the game before inventing better moves of its own, all in the space of three days. O|§2 ‘Lot H='Ch 0] IZAS2 MA| HEHOIM THes| 2SS YeiE A 2oll= OFFH
QAZtel =F 10| 0] 3= 1 HYS OAE{SH Q1S5S =00 2 &l A2 A2 A}
Named AlphaGo Zero, the Al program has been hailed as a major advance because it mastered the £ EACH Lo 2= 20| TH7|A} OJMIES A2 YT 2015E HH HOl Ti=0)A

—_

ancient Chinese board game from scratch, and with no human help beyond being told the rules. oot 02 = Y&3iCt.

In zames against the 2015 version, which famously beat Lee Sedol, the South Korean

grandmaster, A]phaﬁu Fero won 100 Lo 0. Ol= Q13|50 O3 EEAQOM Q7+ ALlst= &2 g0f, Y2 s g+ U= 4
: g ASA|s 7MY YoM O|F 5t &7|2{Ql 2| 0|Ct, fLISIH LT HZ = BHR| LEHOf A
The feat marks a milestone on the road to general-purpase Als that can do more than thrash -'?'-Fj AAR G| AARICD, 0] sH2 0|2 A MALl RULZ BHET| AIZBHY
humans at board games. Because AlphaGo Zero leamns on its own from a blank slate, its talents TjZolct

can now be turmed to a host of real-world oroblems.

Mastering the Game of Go without human knowledge (Nature, Oct 2017)

A long-standing goal of artificial intelligence is an algorithen that kearns, fabals rosa, superhuman proficiency in ?— ?_I'_O_I ZI *-l giol HI-E% %%%I.EI-(< L1I OI i.I >' 2 01 7 Il-j 1 O-oé)

challenging domains, Recently, AlphaCo became the first program to defeat a world champion in the game of Go, The
tree search in Alphatn evalmted poskiions and selected moves using deep neurad networks. These neural networks were

i T i i i f oIZ2| &9 27 SH5t o2l A1 94 5l OI742 2 EISH A ES FIE54 Ot TI= 22 oo
an wﬁﬂhﬁlmﬂm on reinforcerment H—Iﬁlllﬂ_“m'l-lilﬂ Tharmman M;&.I'I:I‘thl’.‘l.'ﬂl' domiain kﬂ:l\'ﬁlﬂ.‘h}lmm 2 HEtOZ 0)3] 9IS 0ZH 2119 2B ot BHEH).2 AEAZ B deep neural network)S AFR A SAIE TIfsD O} £2 £
rubis. Alphalio becomes is own teacher: 2 neural network is trained to predict Alphalio's own move sebections and ko B2 MEIZC) 0f2f5F MFS2 IZF A+E50] £ 20 Lt AE8S (supervised learning)Zf AAZ HYS HIESH= Ztefers
the winmner of AlphaGo’s games. This neural network improves the strength of the tree search, resulting in higher quality (re;’n;argzmsnt/g;vrng%%filllﬁ?ﬂ’ﬂé i ol Ol 1 Al 1] 10 3 2Eiaresolat o ekt Shmzl S AT
move selection and stronger self- play in the next iteration. Starting fabiska nesa, our mew program AlphaGe Lero achieved gﬂﬂ’;/{; 7@71?4}0732/ Ealé'zzezifgéﬂeféiﬁlﬁ:7';‘!/5/gé_;gmwléifléi*ﬁogho/%égfggg255’21 ;':-}
superhuman performance, winning 10 against the previously published, champion- defeating AlphaGo. 2229/ {Yo] ELf, 5 4 275 Zof= & SAEILf 0f 4 3

Ll7 T2 ol T HI0fL + MENZf of 2213t HYS BHSOfLict. W] Mefolu] A|3E R2]ef MES E2 T2 g HZE PIZIS
Ho{= HHE HE0/5 O/F HHO3 YR STETNYF] 100-022 22/FHr,
Extonded Dala Table 3 | Loasmaing rale schedule

A Oole B3/ 858 UME

Twnssanids of steps Beinforcement leaming  Supervised lesming

=200 107 19 A& 21%(EH2l: 1000) P A=
200400 164 pn- (% ()] (1 et -t
0000 19-3 10-3 1:::,;,' i e
Eﬂl‘?—?m e 10 : P W=7 1000 {11 ;II .
TR=B1H] 1t il TOH =B 1 o
et L 16 - ~ RN Li1 =
Extondod Data Table 1 | Mowe prodiciion accarmcy SZOOJE|{ B 1/ 0|2 A&
KOs train KRS Lest CerKgfi validotion KGS &£& KGS E|AE GokKifu 23
.‘ELIMIVi\{‘il learning {201 hlm‘kr‘ 62 ﬂ il 4 543 o ZEEHE (20E8) 62.0 o4 54.3
Supervised leaming (12 layer '=) 59.1 55.9 - o Z|&=3t5 (12 |ojo]) 59.1 55.9 -
Reinforcement learning {20 block) - - 494k o 735t (20 28) 2 - 490
Reinforcement learming (40 block) - - 51.3 o ZU3lEtS (40 28) = - 513
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‘ Advantage?

Eleni Vasilaki, professor of computational neuroscience at Sheffield University, said it was an

impressive feat. “This may very well imply that by not involving a human expert in its training, MZECystel HaflL| HHA2L| = O|Z0] OFF QAMZ{Ql 2{of2fn 3Lt “SH pyof A7 HE2IHE A
nhaCo discovers o that surpass an intellizenc is specific mame.” she saic 7|3 QT YMJ} O FE 2B LG A7te] A5 S A0H FojLpY STt %S ¥ 2ojzicka
AlphaGo li!biuuﬂrh better nm.walhal bllrl]d"sbhl.ll]ldll'nlﬁl:‘]]li?t‘lltt' on [|l[5&|]f:'<LIIrIL game,” she saic aict Lo}ZlﬂP £ Hngp}‘_%’é.; A H} 22 W= st AlSI0fA] Q17+ 0|2 £ Q1S | Bl ol7ko| 23
But she pointed out that, while computers are beating humans at games that involve complex 5= C12 ddo) 0|52 Me35t7|= oAt 7\|z+°uq “IZIO||7|= OFR 42 ZHAS olZ|Se AsH5A| 2517]
calculations and precision, they are far from even matching humans at other tasks. “Al fails in  3iC} O|2E|BI A= 24, Tha|7{L} 22 2= So| O UAMOI HES 20| O{TH| SH=A| BB 21 & £ 9

tasks that are surprisingly easy for humans,” she said. “Just look at the performance of a ct”

humanoid robot in everyday tasks such as walking, running and kicking a ball” ° L& B
(3
- — *3 I EX0| ZololM2] 2 HS .

cﬂznow = alou:r”

£ bl

o7t M22 3HS HO[5ta AUCH HASHUYS], MHYHE HE7t, FAFAAS 0] YAIE HEYH ArES0|
Wall Strect is entering a now ara. The fraternity of bond jockeys, derivatives 22| Z0j ChAI=[ 2] Al2tgH, 2 O 22|18 QS 2[s0] kA& 20|t
mavens and stock pickers who've long parsonified the industry are giving
way Lo algorithms, and soon, artificial telligence

Evidence on Effects of Industrial Robots on Jobs and )
Wages by Affected Areas in US, 1993-2007 0j=30f| M f__%"'g' 220| Axtz2|e} A=of| Oj2l
oSk

Acemoglu-Restropo (NBER, WP23285) | Cist =7, 1993-2007
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Number of Multi-purpose Industrial Robots per 10,000 workers
in Manufacturing, (Federation of Robotics 2016, figure 2.9)
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The World Robotic Market Growing Rapidly

Estimated yearly shipments of multipurpose industrial rebots in selected countries. Number

of units
Country 2014 2015 2016" 2019°
Aamerica 32616 38,134 40,200 50,700
Brazi 1.289 1,407 1,800 3,500
Moty Amarica 31,039 36,444 32,000 48 DDk
Feal o South Amsrica 321 283 400 1,200
AsialAustralia 134,444 160,558 190,200 285,700
Cnina 57,005 £8,550 50,000 150,000
Inda 2. 028 2,088 2800 [ Rl
Jdaoan 20 X7 35,023 38 000 43 D03
Republic of Korea 24T 3g,285 40,000 48,000
Taéwan Ba12 7,200 ©.000 13,000
Thailand 1,657 2556 3,000 4,500
ofher Axia Ausiralia 10,805 &AaTI 7500 13,200
‘Eurape 45,559 50,073 54,200 8,800
Tantral Easterm Eurome 4843 EaTe 7.550 17,300
Frmfses 2. g4 3,045 2,300 4 5D
Cisrmarny 20,054 20,108 21,000 25 000
Italy 8,215 B.BST 7200 9,003
Spain 2343 3786 4,900 5100
Unkied Kingdom 2 05l 1,845 1.800 2 500
ather Europes 7,300 B.27TH 8,250 11,200
Africa az8 348 400 BOD
L.m:_specl‘led by oountries 752s 4,635 E,000 & DD
Total ZZ0.571 253 748 Z80,000 314,000

Sourves IFR naboral robof ssacciations
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PES 32 616 38,134 40 200 50,700
Hajal 1.260 1,407 1,000 31.500
=0 31.028 36,444 38,000 46,000
Hajzl 9| uo| 27} 3zt 203 400 L300
OfAlOH/ZEZ 134, 444 160,558 190,200 85,700
=2 57.008 65,558 00,000 180,000
?_IE 908 =085 <000 4,000
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11 2| OfAlOF 22t/ 2 10,835 88T 7,800 13,200
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SY/EFY 4,643 (3] 7.550 11,300
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=9 30,081 20,108 21,000 28,000
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Atrtificial Intelligence Market Expected to Q1325 Al HA| SUFE HoR of 4
Grow Rapidly as Well: Revenues in 2016 201649 2 U 202547tZ|2| of| k42 (The| HoHEe])
and forecasts through 2025 (in millions)
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Exhibit 1: The global robots & artificial intelligence market
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4. What can humans do when AI-Robot Version N runs over us?

« Stipulate comparative advantage argument that the danger is less
joblessness per se than falling wage incomes and increased
inequality as the owners of the robots, capital, gain while the rest
of us lose. That eventually Al robots will improve productivity

« Any plausible solution involves some redistribution of income so
that benefits of higher productivity are shared by all.
Picketty Capital Tax?
Gates Robot Tax?
More progressive taxes to expand welfare state?
Strengthen unions and CB?
Attack robots?
Attack trade, immigrants?

« Lots of attention to Universal Basic Income, with more public
free goods, access to health care, food, leisure, etc?

A better way?: Ownership solutions

« Paths to ownership for workers, that harness incentives
« Employee Ownership through ESOPs (US),
« Stock Purchase Plans (UK),

. Mandated profit-sharing (France)
« Stock Options.

THE
CITIZEN'S

Paths to ownership for citizens,

. Pension funds, private (US, Australia)
. Mandated public for private investment (Sweden)
« Sovereign Funds (Norway, Alaska)

CITIZENS, OWNERSHIP MEANS YOUR Al
ROBOT WORKS FOR YOU

YOU DON'T WORK FOR THE ROBOT.

MAKE HUMANS GREAT AGAIN!
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Human Enhancement Technology (HET) — Cyborg

Robots: If you can't
beat 'em, join 'em

HET: application of IT, nano-tech, bio-tech,cognitive science
to improve human performance. Used in neuroprosthetics--
artificial limbs BUT ...

. Seeker Aug 28,2017 “Elon Musk’s Neuralink Gets $27 Million to
Merge Humans and Machines” the only way to keep pace with
artificial intelligence is to upgrade human intelligence

« Science June 30,2017 “Ethical dimensions of neuroprosthetics”

« Nature July 7, 2017 “Giant Health Studies try to tap wearable
electronics”

« Guardian, Nov 2016 “US military successfully tests electrical
brain stimulation to enhance staff skills”

What do we do if we own the robots who do the work?

What, me worry?

About work! You are MAD.
I have better things to do than
to worry. Anyhow, it's not my
problem. It's the baby's
problem. Good luck, kid! I
hear Version N+1 is cuter than
you and doesn't cry.

Future of Work Towards a New Social Contract
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It is our problem

Diffusion of Al robotic technology will take considerable time
to spread around the world, so we have time to adjust policies and
practices to assure that the vast majority of humans benefit from the
new technology rather than becoming new serfs to a small elite of
owners of robots and Al substitutes for humans.

As there is immediate need for human as well machines to
produce more to spread the benefits of modern economic progress to
all, to distribute food and housing more widely, to create healthier
products, and to advance medical knowledge and practice to create
longer and healthier lives, and to reduce the dangers of climate
change, war, and various forms of political insanity, the foreseeable
future should have enough work for humans as for robots.

But in contrast to Simon's 1966 advice to banish worrying
about the “bogeyman of automation”, today we should worry about
the policies that will make Al robotics technology broadly inclusive
so that it reduces problems of scarcity and includes the vast majority
of us in the coming age of intolerable abundance.
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KEYNOTE SPEAKER

Polly Toynbee

Political Commentator,
Guardian Media Group
[Former "BBC, Social Editor)

Polly Toynbee is one of the UK’s leading political and social commentators.
She writes a regular column for the Guardian newspaper and appears
frequently on "BBC,, "BBC World,, "ITV, and "Sky Television,. She was
previously Social Affairs Editor at the "BBC,. Granddaughter of the
distinguished historian Arnold Toynbee and the philosopher Gilbert Murray,
she has won national press awards as Commentator of the Year twice,
the George Orwell prize and Magazine Columnist of the Year. She is vice
president of the British Humanist Association and Chair of the Brighton Dome
and Festival. She is a trustee of the Political Quarterly, founded by George
Orwell.

Among her many books are <A Working Life, Hospital>, <Lost Children>,
<The Way We Live Now> and <Hard Work: Life in Low-Pay Britain>. Together
with David Walker, she has co-authored <Unjust Rewards: Ending the greed
that is bankrupting Britain>, <The Verdict: Did Labour change Britain>,
<Cameron’s Coup - How the Tories Took Britain to the Brink> and in 2017
<Dismembered: How the attack on the state harms us all>.
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ABSTRACT ==

Vision for ‘Work-Life Balance’ ‘Ut Aol #E HIN

When | investigated low-skilled work in the 1970s, | travelled around the UK taking different jobs for my first L= 19709010l M=d =52 ZAGE| Q6 G= MAS T od2] 22s deoi2 1 0|5 HIEeR Lo A
book, “A Working Life”. Thirty years later | repeated the exercise for my book “Hard Work: life in low pay W 2 (Ysk= 4(A Working Life)E EERICE 2122 30 =0l L= (Hard Work in low pay Britain)(St=0{ Tt
Britain”. Over the decades, conditions had worsened; trade union protections were weaker; employees MEE AAE sEh)el THEE o 22 Zee ot +Ad S 52882 o iR, casxge Hse=
had less power and relative pay had fallen, especially for the unskilled. | worked in the same grade in a OFGHAICE ot aXEL HER2 O AsiNien oig, S5l Mud aXiE2 HUlgol dASIIC: Lie &
public hospital during both investigations: my real pay had fallen by 20 per cent, due to work outsourced ZAP |7 25 SEHEE0 DN AACH L2 552 ZYUE R 151 Lt RIZ o209l f{E 2ES0|
to a private company and rising inequality. S7I6IHM L7t Eh= AEE0E 20% SUCL

b
an

Income inequality was at its lowest during the 1970's, a result of the broad post-1945 consensus on the ETE 4£ZF2 197000l 7HE HH=0| 0= 1945\ 015 =27} 2X| U AR 245t ZHQISH Stojol Znted
e}

state, welfare and markets. What happened in the UK in the 1980s was specific to UK politics, but has Ch 19801 =2l &2, F=0lete E-GH dXIA MEM HOE LOIRUXEH T F&F2 OECD =7+ &

echoes across the OECD. Thatcherism, free market deregulation, disempowered trade unions and a drive O] OIFCH HNElE, XERAIEE floh oAl &l =X ofsfet A2 8 Frloz 2850| 546 &713ic) L

to shrink the state led to a sharp increase in inequality. The 2008 book “Unjust Rewards”, which | wrote QF HloJH|= H(David Walker)2] 2008 ZX (R BA&)Unjust Rewards)2 0248t #st7t FX|2t SX|of Of
| F

[

with David Walker, and has been translated into Korean, charts the profound consequences for politics Zl SOst ZotS FX6H B0HAECE IMFRE OECDE =TI 8HS0| XHEF9)
and wellbeing. The IMF and OECD warn that extreme inequality is a risk to capitalism itself, a cause of of folol2tn XMLt o] 222 A= F=R9 FYAEVY) HEl2h= B 250 B2521
political turbulence which partly caused the UK'’s disastrous decision to leave the European Union.

_0

=HiO| ASHE HoiF= M 7120 oftie Yt 4ol EX oIt E29| EU =75t g2, dAEe2 =0
Poor work-life balance is a facet of worsening distribution of rewards. Unlike most of the EU, the UK has a Mz FYE0| SUCEL 22iLt X2 STt 0I-T AE2 MAS 20f, #H2IE BEREX| Rotle AEY, 1837t
historically high employment rate — but job growth has been in low paid work, and often self-employment SRAE YeRe 2 k= 20ES0(RIC MAS 7H70lls SOV HR6HK(PH 682 KX =D 10% &
without rights, a one-way flexibility where employers command what hours people work. Low pay means 2 UFS Y=t
households need two earners, but women are still paid 10% less. B B

DA MAUF2 ikl XMetE xefetth & 2= 20| O|RIXIX| o4, HIKOIE’SE =2 ZrE AEZ BHE
Endemic low pay causes low productivity and a sclerotic society with low up-skilling and social mobility. Cf. Y& dl= 20| O 0|4 SEet Mes HE6HK 271 2o, =4 R A>E2 =7t EX| X0l 27
As work no longer provides for self-sufficiency, the UK model depends high state support in benefits. ol&EstA ECh ot 7|Ye| 23ttt X7 A= 7Y SYS0| B, At % = 90|z glo] =7[2t ot HAE x|
Meanwhile, corporate culture and company governance fails to cope with excessive, dysfunctional Xz &6t Qh S5 22 masXE0AE DASKe] 2= 710155 =2 £&0|0A, Atel& Atio| =&

| 2

o
boardroom pay. Social solidarity is broken as high-earners disappear out of sight of the median employee. 0 Qlolf, 2S5 dAld, AKX 7t EUTKIE fgEta Aok

Common identity, perhaps even the life of the nation is threatened.
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Columnist, Guardian (London) <IIC|91s ZRLAE

Former Social Affairs Editor, BBC
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Co-author, <Unjust Rewards>(5 e aly Eg)

<2 &5t H A (Unjust Rewards) & A At

Hard work, getting harder = F, o dS0{X|C}

GDP and average pay
doubles between 1975 and
2013 — but lowest pay
hardly rises while top pay
triples.

A2O| GpPRI HAQAZ2
1975 0| M 2013 AFO| 0|
T H 2 AS3UCEH
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Unjust rewards, getting even less just

POLLY TOYNBEE
& DAVID WALKER

Sharp increase in inequality:

FTSE 100 CEOs paid 130 times UNJUST

their average employee

REWHRDS

ENDING THE GREED THAT IS
BANSRUPTING BRITAIN

POLLY TOYNBEE
=, & DAVID WALKER

A= S HA2 A AT 1000 7| Y (FTSE
100) CEO’/ Et= a2 oliE 7| & UNJUST
L EXFE0| Hhe T Q20| 130H{Of REWQR[]S

=FSHC} ENDING THE GREED THAT IS
BANKRUPTING BRITAIN

Trends - 1

* Child poverty has risen: neo-liberal countries
have highest rates among OECD countries

* UK and US have high levels at 26% and 32%,
compared with Germany 15%, Japan 18% or
Scandinavians such as Norway at just 5%

 Self-employment is rising, up 70% since 2010:
in the UK 15% are self-employed, the same as
the EU average, with higher rates in poorer
countries —31% in Greece

™
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Trends - 2 =3gk)

* Tax avoidance: employers avoid tax by declaring their . NEEE AAZIIE
workers to be the self employed, costing the UK £3.5bn

o
St=0, 1 # 27t 359
* Insecure work is increasing, with zero hours and

temporary agency jobs. Workers rights, such as holiday, ©OMT SR, SIS S S0 BRI SR /L wE
maternity and sick pay won by trade unions are being EURIILt Bt S = 20| 20 =sAte| #a| 7t £ Al 2T
lost. 1 in 10 workers is in a precarious job without C=3At108 T 180| ¢ He|E BEEX| Zot= e LR
rights ZAFSED QUL

* Self employed and platform workers are isolated and

: : . : o XYY EHE A= DEEO DA E|7| O ELCH = X27HYEO|
hard to organize: trade union membership is falling:

only 26% of women and 21% of male workers belong 201X UL =& XS 01521 26%, ‘552 20% 2 0] = 20} 71 = 0f
to unions SAC.
Productivity and inequality nexus ‘Aabdat 53S9 ol

e An OECD paper suggests low productivity in
the UK and elsewhere is partly caused by
extreme inequality. The UK is falling further
behind EU productivity. HOoI0|, REX == Folot =830 At X|H Bt

H
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Work life imbalance Ut ato| =

* Women’s work is still under-valued; the pay . O{MO| L =0| Of M| KT S| T O/Ch oM of AT} LAY

gap is closing in the UK — but so slowly it will 7ho| QI Z kL= SO{S T QICH TIR{L} HSlo| £E T TS

take 62 years to reach equality at this rate. a7 W20 Aol 227 SX|EICIH HEO| 0|2 7|7}
« Work-life balance requires a living wage, good 6230 28 A= =l

child and elder care. . AT} Ao FHS SRS lohM L HBYSDOFS A =0l
* Flexibility and choice is welcome — but only if E= AMB|27t ROl

employees are making the flexible choices. . SOIMI} MEHS TQBiCH OB Lt QOIS MEHS 18T}

OfL|2t =S AF7L & 4= QUO{Of BhCL.
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Vision for Work-Life Balance
ATt A FHS A N

Too often we talk about work in an abstract way. We look at statistics on pay, hours and
working conditions. We look ahead at the changes we see fast approaching - the fourth
industrial revolution, where Artificial Intelligence and robotics may turn the world of work
upside down, for better but for many people, perhaps for much worse.

fel= Lol thialf HRLE A 24H2 =2 007U CE 22l 0L 22 Akt 22 =2du

RS S ARE BoiCt BUCL E, ABASANY 2R B50| ‘Ue| NH'E 23 o L
YEHOR, ST S OSUAS BN LR WHOR HH BY AT 22 A 4 A
ARSI 22 W2 Cples st LoheIlE B

In theory, these new technologies can offer opportunities for better ways of working, for

flexibility and for fitting the hours of work around the needs of individuals and their families.

But how deceptively optimistic that sounds - when too often that flexibility is a one-way
street, with all the power in the hands of the employer to choose when, how and how long
each employee works.

Ol2Ho2 o3t A7IE2 O L2 L5 AR R4, 2|1 JHeln 159 Jh=o| Lo
SEEte LS AIZS S V2 B E 4 UBLCH FHAL 0 Aot JYHOPAE
LBl A2IQI7tRl TIBQIOR F0IZ OMA|, OfEH, YOIt 22 YS=Z & 27t it
Mey B AL DBROA RO, =50 RN URUE 4F YYEHA0| 7|
EES

| have spent much of my long journalistic life investigating and writing about working
conditions. | have always wanted to get as close as possible to the real experiences of
people working in low-skilled jobs, vulnerable to the power of their employers. | have
wanted to feel what their working life is like. My aim has been to inform readers who have
never done manual work what happens in worlds they never see, beyond, perhaps, the
passing sight of a cleaner or a security guard.

e AEelAE2MO 7Ll A & & B2 FES =8 2o tid] AL 28 2=
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In my lifetime, the lives of the well-off and well-educated have grown further apart from
the lives of ordinary manual workers. The already wide gap between the two halves of
society has stretched further. In my writing, | have hoped to reach out to the class of people
who read books and who read serious newspapers, to tell them what happens out of sight,
beneath their feet, in worlds they never see.
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I want to remind them that their comfortable lives, the fabric of civilization itself, relies on
the unseen hard work of millions of people whose working conditions can be harsh. These
are the people without much hope of promotion, or of ever owning their own home. Often
for their children too will have few opportunities beyond following their parents into the
same low-paid jobs. In Britain social mobility is quite static.
50| Fel= Heret 4t 28 2 1 AA7) 52 0 gt & £
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What shocks me is to find that in Britain, working conditions and working rights have
deteriorated in my lifetime. | was educated to believe in the inevitable march of progress.
We were taught British social history as a series of forward steps.

A7t OiR =EA W25tk A2 AR YolE Hote ¢ E=0Me s 2N =530
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The last hundred and fifty years had seen gradual improvement, from the days when
miners and early factory workers worked 15 hour days, when young children worked in
dangerous weaving mills, when young boys were sent up chimneys. Over the years, social
reformers succeeded in passing factory acts that brought safety laws and health regulations
into unregulated workplaces. The political battles were difficult, fought against a brutal
form of capitalism that believed the state had no right to intervene in an employer’s right to
hire workers on any conditions he chose.
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Early trade unionists were heroes who took great risks in trying to organize workers to
protect them from dangerous work and to improve their pay and conditions. Combination
laws outlawed any activity where workers gathered together, to combine to defend
themselves. These days we look back and celebrate the bravery of early trade unionists,
such as the Tolpuddle martyrs - six farm workers, who organised agricultural labourers, to
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demand an end to a series of cuts in their pay.
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They were prosecuted and exiled to Australia as slave labour, as common criminals
often were in those days to work on the farms of the colonies of the British empire. But a
huge popular petition eventually helped free the Tolpuddle martyrs and let them return
home, after several years of servitude. Many other victories were won by trade union

pioneers.
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British school children were taught the history of the rise of trade unionism as something
to be proud of, as part of the development of democracy and human rights. It made future
progress seem inevitable, as the natural way history always goes.
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But we were wrong. Progress is never inevitable. It always has to be protected against
conservative forces that will always try to push back against it. The story of the progressive
trend - and then its sudden sharp reverse in Britain is something | have chronicled in several
books.
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Let’s start in the early 1970s when | set off to write my first book - It was called A
Working Life. | was a young journalist just setting out from Oxford university. | came from a
family of academics and writers. What did | know of the other unseen world of unskilled
work? | felt, as a reporter | needed to experience more of the world than my own narrow
background.
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So | set off around the country and | took a variety of unskilled jobs: | worked in a
factory manufacturing car parts, in a Lyons cake factory, a Unilever soap factory, in a
hospital, in the women’s army - all low-paid low skilled work. | also spent time in a steel
works and down a coal mine.
a2ty e A=z JiM o2 JtA| Olsd YzRRE AE ICf szt & A=z
SHUNME Yed, 218 0|2 & RUHH HE &, Ha, 221 HZo= =52
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Most of these workplaces in those days had strong trade unions. The result was that
wages held up well - and the mid-1970s were the most equal time in British history, when
the incomes at the top and the bottom of society were closest together. Of course in many
ways there were great inequalities, but the movement was all in a progressive direction. At
the same time social conditions were gradually improving, where even Conservative
governments in the decades after World War 2 felt a moral obligation to build large
numbers of good social housing, and to keep the national health service and education
improving.
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When | wrote that first book, often describing the hardships of monotonous factory
work, | wasn’t to know at the time that these really would be the most optimistic and most
equal years in British history. Working rights were respected because of the strength of the
unions. When global inflation took off, especially after the 1973 oil crisis, the unions
struggled hard to ensure pay kept up with galloping prices -and there were indeed many
strikes to stop pay falling too far behind soaring inflation.
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But in 1979 everything changed. Margaret Thatcher came to power, with a new form of
conservatism, and she brought with her the neoliberal ideas of Friedrich von Hayek. She
kept a battered copy of his most famous work “The Road to Serfdom”, in her handbag and
she would take it out and shake it at her cabinet. Not all of them agreed - but those that
didn't were soon gone. Her neoliberal revolution shifted the balance of power between
employer and worker permanently.
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She put into reverse the trend towards greater equality, and within a few years in the
1980s, incomes at the top took off stratospherically, while the incomes of those at the
bottom fell behind. The gap grew wider. With her Big Bang deregulation of the City, the
world of high finance and banking saw the explosion of private equity and a surge in the
wealth of those working in that sector. She cut top tax rates and capital gains taxes, which
further increased top incomes.
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At the same time she introduced new laws to cut back trade union rights, weakening
the strength of unionism, politically and in the workplace. She privatized many of the state
industries, notably the utilities - water, telecommunications, electricity and gas. She closed
down state-owned coal mines and the steel industry, traditional strongholds of trade
unionism.
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New industries - in the new technologies, in the growing service sector, in the fast food
sector - had no tradition of trade unionism. As a result their work forces have been
vulnerable. Low pay fell further behind, with no one to protect those workers from
exploitation in the days when there was no minimum wage. XXXX The loss of a balance
of power, with only a weak team tugging on the workers end of the rope, caused a major
economic shift: the proportion of the economy going to wages shrank, while the
proportion going to share dividends increased.
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So, 30 years after my first book, | set out again to take low paid jobs, to see what had
happened since then. What had changed? How different was the world of work now?
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First there were the structural changes in our economy. Manufacturing and heavy
industry have all declined sharply in the last decades. Almost all of the factories where | had
worked in 1971 had closed down - though they had been familiar British brand names - but
all now gone. The coalmine and the steel works | had written about had closed too in the
great Thatcher shut-down. One of the few places | could return to was the national health
hospital where | worked for both books - and that was the only work place | found that still
had trade unions.
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One purpose of this second book was to find out how easy it is to live on the British
minimum wage. How far does the minimum wage stretch? To make sure this was an
accurate experiment, | rented a flat on a large bleak council housing estate in Lambeth,
South London, near where | lived - and yet a world away for my usual comfortable life. How
much money would | have to live on, after the rent and energy bills were paid? What could |
afford of the things | usually take for granted?
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| went to the local Job Centre to take whatever minimum wage level jobs were on offer.
One by one, | took jobs as a care worker in an old people’s home. | worked in a call-centre,
cold-calling companies to persuade them to use the services of an industrial cleaning firm. |
worked in a cake-packing company tucked away in a dingy Lambeth back street. | was for a
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while a dinner-lady - cooking and serving children’s lunches in a primary school. | worked as
a nursery assistant in a day-nursery looking after babies.
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What had changed in this time? | was mainly now working in service not manufacturing
jobs. Significantly, | was now usually not working directly for the company, but for an
employment agency as a temporary-worker. This was a relatively new phenomenon - and a
very unwelcome one for the growing number of temporary workers: those | worked with
wanted to become permanently and securely employed.
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As temporary workers they had few of the legal rights guaranteed by the European
Union- no right to paid time off for holidays, to sick pay or to maternity or paternity leave at
the birth of children. They had little protection against instant dismissal. Few of the hard-
earned working rights gained over many years by reformers - applied to these temporary
agency staff.
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That was the advantage for employers in using agencies. When | was writing my book,
these basic rights didn’t apply in the first year of employment, so the temp agencies would
lay the staff off just before the end of the year, and re-employ them a week later so that
technically they never worked long enough to qualify. Since then, they need only to work
12 weeks to start to qualify for working rights - but as a result agencies tend to move
people on from one employer to another or give them a brief break to keep them just
within that twelve week deadline.
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Time and again good workers who had worked for a long time in one company, begged
the company to take them on as full-time permanent staff: often they were promised it
would happen, but it rarely did, because it would cost employers more. So their lives stayed
precarious, vulnerable and low-paid with no hope of promotion while they remained
agency workers.
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What did | find out? | was reminded how strong the work ethic is, that basic human
instinct to work hard and do your best. These people, though badly treated, were diligent,
despite receiving little respect or dignity. Yet so many employers and certainly our social
security system, treats people as if they would be idle and work-shy unless constantly bullied
and chivvied to work harder.
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Take one example: the hardest job | took was as a care assistant in a care home. It wasn’t

a bad home, | could have found far worse: | wasn’t looking for the worst workplaces but for

the typical and ordinary. This one was relatively well-run and the old people were quite
Well-cared for. But the staff were not.
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Each of us had six old people to care for during our eight or twelve-hour shift. All were
incontinent and mostly bed-ridden. Everything had to be done for them, getting them up,
bathing them, dressing and feeding them. But there was never enough time or enough
staff. Often we cared for eight old people, if someone was off sick or a staff vacancy was
unfilled. There was never enough equipment, even basic cleaning materials such as hygene
gloves and wipes. In the middle of bathing one person, bells would ring for others needing
to be taken to the toilet. Some couldn't be got out of bed until nearly lunch time because
there just wasn’t time to get round to them.
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What made the work so hard wasn’t just the physical exhaustion, but the distress of never
having time to treat the old people as well and kindly as all these care staff wanted. They
really did care, and they were distressed when they couldn't do their job well enough, with
no time just to talk to those lonely old people.
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The staff were over-worked and badly treated, often forced to do extra shifts, or to work
through many weekends in a row, even though they had young children. They had no
power over what hours they worked. They had no union to protect them. Even the cost of
their uniforms was taken out of their pay.
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Time and again, in private as well as in public service jobs, | was surprised and impressed
at how hard people work, and how determined they are to do their jobs well. The work
ethic is a powerful and under-estimated human motivator. What frustrated them most
about their work was often nothing to do with their own pay and conditions, but bad
management that obstructed them from doing their jobs as well as possible.
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Some of the jobs | did were just deadly, with no human consideration for the workforce.
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The worst, possibly, was working in a call centre, heavily supervised every minute of the day,
making call after call, repeating the fixed script, paid mostly by commission for the number
of positive responses you receive - which was often very few in a day. Mostly you got abuse
from people on the receiving end of unwanted calls. This kind of work turns humans into
automata, always polite, always repeating the same text, over and over again, whatever the
response.
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What | found in the world of low paid work is the overwhelming lack of basic human
respect from employers. You are treated with contempt, as if your time is worth nothing.
An agency will send you across the city, make you wait for hours, fill out forms, cross the
city again to hand them in and keep you waiting again. Yet when you are living on the
minimum wage, every hour of your time not working and not earning is an hour nearer to
hunger.
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| calculated down to the last penny exactly what | could spend. Things | take for granted
in my ordinary life were impossible on low pay - The low paid never travel on the London
underground, only by slower cheaper buses. More often you save the bus fare by walking
miles to a job where you will stand or walk all day.
He s A7t 2 & Us =Y, ORI ot E7HA| Ads ZEUTh A7t B-ESHH AWH
#olMeE HWRE Yoot o7|" AS0| AHUF HEfoiME 27tstt ol = UFULCH
AUaats 22 YUY ASHHE 0I83HA|l ¢fen, o 2ot APt HAE 0|8Y &+ US
YLt o EF OAE2 HAHIE opN7| s 2 Z2E Z7|= ot J2FA Z=2f%
YEOIM E otF S M UAL ZO{CHAOF o HIHE O£,

| found | couldn’t afford light bulbs for all the lights in my small flat. | couldn’t afford to
buy pain-killers when | had a headache - or more comfortable shoes when being on my feet
all day became painful. | bought my food carefully in the cheapest shops - rice, lentils, an
occasional orange for a treat.
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The comfortably off tend to regard the low paid as bad managers of their money: people
assume that if only the poor were more economical, more careful, then they could eat very
nutricious meals. | can assure you, | was very economical - and yes you can eat nutricious
meals, but very very dull, no money for spices or treats - only the absolute basics of the
dullest kind.
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For the low-paid, most of the world you walk past in the street is not a world for you, but
far out of reach. Not the cinema, not most shops. Your nose is pressed up against the
windows of a world other people inhabit, but not you. My children are grown up, but if |
found it hard for me on my own to live this low-paid life for a short time, imagine how
much harder for those with children: children want and need the things other people have,
the things they see advertised, the things their better-off school friends have - like branded
trainers or the latest video games, things they can never own.
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Most never have birthday parties because they can't afford to invite other children round.
Mothers told me they don't let their children go to other children’s birthdays either, because
they can't afford to buy them a suitable birthday present to take to the party. How easy it is
for those of us earning well, not to realize how the low paid are forced to inhabit a very
different, lesser universe.
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| was looking at what had happened to pay in the thirty years between my two books. |
was lucky to find a job at the same grade in the same hospital where | had worked thirty
years before. This time | was working as a hospital porter, pushing patients in wheelchairs
and beds around the wards. Last time | had been a Ward Assistant - both on the same
unskilled grade level. So, in order to compare how my pay had changed in real terms,
allowing for inflation, over those three decades | took my two pay-slips to the Institute for
Fiscal Studies, the best research institute on pay. | expected my pay to have risen in those
thirty years. But they calculated that | was now paid 20% less in real terms than | received
thirty years earlier. That came as a shock.
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But that represents exactly what has happened to pay in that time in Britain. That is what
the growth in inequality means in real terms to real people - Pay at the bottom has fallen
back while the lid came off top rates of pay which have soared sky-high. Chief Executives of
FTSE 100 companies are now paid 130 times the average pay of their employees. That is a
huge change, that has affected all of society and its attitudes since the 1970s.
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There was another important change too. When | worked in that hospital in the 1970s,
| was directly employed by the state, as a member of the staff, belonging to the National
Health Service. But when | returned thirty years later, | was no longer a member of staff. |
now worked as a temporary worker for an employment agency, which, in turn, was sending
me to be employed by an outsourced company, Carillion. All the lower-ranking jobs in the
hospital had now been outsourced to this company - the cleaning, the portering, the
security and the low-paid health care assistants.
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All these people who used to feel they were a proud part of the National Health

Service were now working at two removes, for a temp agency providing cheap labour for
an outsourcing company. Why? Because an agency could dare to pay people much less
than the NHS would pay. Because as temp workers, employers could avoid paying national
insurance taxes. Although they worked full time for one employer - the NHS - they could for
tax purposes be counted as self-employed.
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Where was the sense of belonging and loyalty to come from? It felt quite different to me,
when no-one in the hospital management knew the names or felt any responsibility for the
lower staff who were not their employees. We were outsiders, not a part of the hospital
team any more.
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Now that is exactly what is happening all through the British workforce - and indeed
globally. Fewer and fewer people belong to a team in their workplace. They are atomized,
individualized, sole-traders, self-employed and all alone without the same rights or
protections that proper employees enjoy.
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In Britain, self-employment is rising. It has gone up by 70% since 2010. In the UK now
15% are self-employed - and the number is still rising fast. That is the same as the EU
average, but averages disguise big differences: wealthier EU countries treat their workers
better, but the poorer countries have much higher rates of self-employment - 31% in
Greece for example.
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There will be a growing number of such workers, as new companies spring up relying on
self-employment, low pay and zero hours contracts, where the worker must be
permanently available, but not guaranteed sufficient hours to ensure they can survive on
their pay. The “gig economy” or platform working, is spreading, providing valuable and
popular services at low cost. But they can only undercut existing companies by exploiting
their workforce and owing them no obligations - new companies such as Uber taxis,
Deliveroo, Hermes and other delivery companies. Delivery drivers are often paid by the
parcel delivered, so they work at break-neck speed without knowing how much work they
will get each day.
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Of course some people are glad to be self-employed - those new entrepreneurs with
their own start-up businesses. Flexible hours and the ability to choose when to work suits
many people. But that choice needs to be with the worker, not at the whim of the employer.
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Often workers are unwillingly treated as self-employed so that employers can avoid
working rights - and above all, avoid paying full taxes. This form of tax-avoidance by
employers is now costing the UK treasury £3.5bn - and there are beginning to be cases
challenging its legality.
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Insecure work is increasing, with more zero hours and temporary agency jobs. Since the
crash of 2008, Britain has prided itself on a much higher rate of employment than most of
Europe - but it has come at a high price to working conditions. 1 in 10 British workers is
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now in a precarious job without rights.
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The self-employed and platform workers are isolated and hard to organize. Employers
often forbid union recruiters from entering the workplace to enlist people to join. Many of
those who are most vulnerable are working in the fast-food, care and catering sectors,
often changing jobs frequently in pursuit of something better, or moving on because they
are only temporary. The result is that trade union membership is falling: only 26% of
women and 21% of male workers belong to a trade union - and most of these are in the
public sector.
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Conditions are hardest for women: the gap between women and men’s pay was
reducing, but it is now widening again, at 14.1%. At the present rate, it will take 100 years
to reach equality. Women’s work is still regarded as of lesser value than men'’s.
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If we are looking for work-life balance, the first and most important requirement is for
people to earn a living wage, so they can earn enough to keep their families without having
to work very long hours, often taking two or even three jobs just to keep a roof over their
head, and food on the table.
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Beyond that, for a good work-life balance, everyone needs the state to provide public
services to support them through every stage of the life cycle. That means good, affordable
childcare - and it means good, kind, care for the elderly.
0|2 HOlAM, Y}t & AtO|Q] HIZZAISH FHE o= FL 4o AOIE 2 THAJ| 24

—

100 Future of Work Towards a New Social Contract

The 8" ASIA Future Forum
HIS| OpA|ODIZHEE

The 8" ASIA Future Forum

X|82| OrAlotOIZHEH

RS 2(7|7] 93t B2 MHIAS I7L2EE [Uolof BLICE of7jofs Aol OfE ESD}
Lol B35 AH|AT} ZEtELUC

To see the history of social progress going backwards, into reverse would shock all those
previous generations who fought so hard, law by law, to ensurexxx workers against
exploitation. How shocked thye would be to see inequality rising again.
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In our book Unjust Rewards, which | co-authored with David Walker, we looked at the

effect of a fragmenting society, where the hyper-rich draw right away from ordinary
median earners, and where a growing cohort of the low paid fall ever further behind the
rest.
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In the past | have used the analogy of a camel train crossing the desert: those at the

front are riding faster and faster disappearing out of sight over distant sand dunes, while
those at the back fall further and further behind. Great gaps open up so none of them can
see each other any more. As the camel train stretches further apart, it breaks up. At what
point can you say these people are no longer in the same train at all? At what point would
you say people no longer belong to same society in any meaningful way, when their lives
and experiences are so utterly different, worlds away from one another?
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As part of our research we gathered together a focus group of the very rich, those
people earning between half a million and £ 10m. They were bankers and finance lawyers
in the City. We used the research company Ipsos Mori to collate their answers. We wanted
to know what these people think of their own place in society? What do they know of the
society they at least inhabit?
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We asked them to fill out a questionaire. Did they know what other people earned? Did
they know what the median pay rate is, or where the poverty threshold falls? Remember
these are people who manage the nation’s money. But they had no idea at all of other
peoples lives. Although they were in the top 1% of earners, yet they imagined themselves
to be far nearer the middle. They also thought a majority of people were high earners in the
upper tax bracket - when in reality that was only 15%. They found it almost impossible to
believe that they inhabited such a very small group of the highly privileged.
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Everyone they knew lived as they did. They sent their children to private schools, without
realizing only 7% of British children are privately educated. They live in a bubble of their
own, in gated communities, separated from the rest. They use private health services - only
used by some 7%. In other words, they live unaware of how society is shaped and how
most people live, yet they exert immense political influence.
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As for the poverty line, they guessed it was twice the rate it actually is. (Britain uses the

international measure of poverty, which is anyone living below 60% of the median income.)
Most of our focus groups were earning twice as much every day as someone on the poverty
line earns in a year -
They couldn’t really absorb the reality of it at all, so they began to look for acceptable
reasons why they deserved their stratospheric rewards. They worked hard, they said. They
had special skills and they had made the right choices in their careers. One said “Well,
anyone who chooses to be a nurse knows they will be paid less, so that's their choice, their
vocation.” Presumably it was their own vocation to be rich.
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When they thought about the poor, they reached for all the old stereotypes - they are
feckless, lazy, probably drug addicts. We could show them that in Britain the great majority
of those below the poverty line are in fact in work, some working at two jobs, but still not
able to earn enough to lift their families above that line. Growing numbers of the British are
becoming poor, because work is so low paid.
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Under the last Labour government, low pay was subsidized by the state with the
introduction of tax credits, particularly aimed at low-paid families with children. That led to
a million fewer poor children.
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Next week we will have the 8th austerity budget, marking eight years of extreme cuts in
public services and in the pay of public sector workers. There have been deep cuts too in
the benefits and tax credits of the low paid. By 2020 the Institute for Fiscal Studies says, 37 %
of British children will fall below the poverty threshold. That means a million more poor
children than in 2010, when the present Conservative government took over.
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This conference is discussing a new social contract. That will need to bring society back
closer together through more equal incomes. The minimum wage needs to rise, tax credits
need to be increased and top pay needs to return to the levels of executive pay we had in
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the 1970s. Trade unionism needs to be strengthened. We need to bring back the voice of
the worker into the political forum, to balance the very strong voice of the employers’
interest.
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As Britain leaves the European Union, it risks losing a sizeable part of its workforce, both
skilled and unskilled. As foreign workers fear to them, they are already returning to their
home countries or to other European countries where they will feel welcomed.
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That means a shortage of labour over the next years, and that ought to put more power

into the hands of the workforce. But since the great crash of 2008, ordinary economic laws
seem to be suspended. Economic text books say that when there is full employment, which
effectively Britain now has, wages will rise as employers compete for staff. But that hasn't
happened and economists are baffled.
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British productivity is very low, and falling further behind similar European countries:
France the workforce produces in four days what it takes the British workforce five days to
produce. That is partly because British pay-rates are so low so companies employ cheap
labour rather than invest in labour-saving equipment. Low pay is not just socially, but
economically dysfunctional.
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Work-life balance starts with adequate pay - but then it requires freedoms and
flexibilities in working conditions and hours. Better pay breeds respect and esteem, as the
workforce is more highly valued. Stronger trade unions are one answer. Another is to adopt
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the German system, where an employee is elected to the board of every company, leading
to greater equality of rewards between top executives and the shop floor.
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If robots and artificial intelligence are putting many middle level jobs at risk, there will
still be a growing demand for service workers, for waiters, and cleaners and for carers of
children and the elderly. Human contact will still be important. But if we value that human
quality, then we must respect those givers of care and human attention.
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It is indeed time for a new social contract, one where we appreciate and value one
another more highly. Instead, in Britain, in my lifetime we are seeing the treatment of the
workforce go into reverse.
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Cedrik Neike was appointed to the Managing Board of Siemens AG in April
2017. He is responsible for the Energy Management Division as well as for the
Region Asia and Australia.
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Following vocational training at Siemens, Cedrik Neike studied engineering AKX GN|ICH S (LS ) A XL L 7Y 28 TSR ShAL St/ FIS3H
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of Economics, earning his bachelor's degree. Returning to Siemens, he began Ch 8% 5 A2 QS MLt QIA|OF=(NSEAD) B LiSHI0A MBAZ FE6t
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his professional career as Product Line Manager in the wireless Internet
business. After a further academic leave during which he received an MBA
at INSEAD Business School in France, he moved to Cisco Systems Germany

s
3

Cedrik Neike in 2001 as Market Development Manager and, in 2004, took over as Director MEz|3 Lio|A| 229 MH|A Z2HP0|H 2 YR B2 M HARIo 2 THEIBICT
Member of the Managing of various activities in research and development at Cisco Systems USA. He o) x|plA 12 HiajE O ——
Board of Siemens AG returned to Germany in 2008 and most recently served at Cisco Systems as = < :

Senior Vice President Global Service Provider, Sales for Europe, the Middle
East, Africa as well as for Russia and the Asia/Pacific/Japan region.

Cedrik Neike is married and has four children.
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Robots, Al and Jobs - The Digital Transformation and New Ways of Working ER, AU3XS(A) 22| Y, CIX|E Hut So| H3|
As in all industrial revolutions, there will be a shift in the nature of work. Analysts forecast that the number ZE M| OZ%, Yol A0 WUt Qlg AO|Th MEVES oS0 MEH 220 X535t Mol SIt2
of unskilled jobs based on repetitive tasks will decline as robots and automated production take over. Cloff BIEXAS ot Hlw® ESKto| 27t ZAS Z0|Ch AR P AN HE MH|AOM MY AME, MY
And artificial intelligence will also begin to affect white-collar work in fields ranging from legal services D2MA z|HMst0l| 0|2 CHfeh 200l 2H 218Xl Fafs e Ao|ch a2l ME2 572 AgE dAY
to consultancy and process-optimization in industry. But new kinds of jobs will be created. The history 0|}, Atde] FAPL BHEsiA HoiRR, Aol HeteXlete =aQ15t7t 1 Hete] £S5 Wetyt= St U2 Al2tX]
of industry has shown time and again that work changes, but work does not disappear so long as the X| gd=Ct
workforce can keep up with the pace of change. . _
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There is a widespread myth that the march of the robots will replace human workers wholesale. This is BICHE, QI7tnt 7/l AMRo] 4Es HEsh= ol U0 242 LIEMZ SR8 Ags & Aolch o™ HolM= 71
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continuing success of industry. In some respects, machines most certainly have the edge. They can build B B B
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Robots have impressive abilities these days — and they are getting better and better at “learning” complex JHCHH Dl2fe] MIE0A] QIZte] AE 2Lty X0 AL HelotHN, easXt= 71&% HHED OfL| 2t Al
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efficiency. On the other hand, these trends threaten the jobs of many people. But what is the role of people QUL Ol A8 7Ias TR aktet MEXAE 71 &Ko HHE 2lo|gitt
in the future of manufacturing? As jobs are constantly changing, employees necessarily have to adapt to B B B
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technological changes but also to new ways of working. One example is stronger collaboration between 20 T3t Q91 E71510 QT 23| HS0| A HATIESL S| WRAIC, BASAS B LExjo] &
. . . . . . . Chet 7t &7fstd Uk 2F 7| = ot M= deiet 220] st Hdskse 2= AHOA|, &
blue and white-collar workers — which means those with practical skills team up with those with expert _E Tt S7toL B i s | = ° cens <
ot DE MY 200l EXo|o) OXE el MER s YA el ME22 X8l ZAlo] 27 E 0.

knowledge.

Job profiles in manufacturing increasingly require interdisciplinary capabilities and new digital skills to

o R0l M2 g240] ik 21Ut BAaHoF & Ho| ULk MR 712 Altks Q1R ¢
solve new problems. That's why we need constant re-skilling and training. Lifelong learning is crucial for all =

employees — and across all industries. The digital transformation requires a new way of working, and with
that, a new way of leading.

This is all exciting for the way we do business — but we must remind ourselves that the new machine age
is only an aid to continuing human prosperity, and not its replacement.
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Unrestricted © Siemens AG 2017 Unrestricted © Siemens AG 2017
Page 5 November 2017 Asia Future Forum Korea 2017 | Cedrik Neike Page 5 November 2017 Asia Future Forum Korea 2017 | Cedrik Neike
Industry 4.0 as a quantum leap SIEMENS Hjofx ol WHZ o| & M 4.0 SIEMENS
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3 4 i N T - A
Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0 4 4.0
~1800 ~1900 ~1970 Today ~1800 ~1900 Sy
- Mechanical production - Mass production using - Use of robotics and IT - Use of cyber-physical - BN EVIE 8o - M7|E 5EoE gtk - XS s Tt 2R - JHAHEE| A AE (cyber-
plants powered by water division of labor, for further automation systems St 7| AIH YA 3 F 2US 2o YL T AHE physical system) At-&
and steam powered by electricity . Q0| 7| A3} i I PR EES) -
- Mechanization of work - Scientific management - Specialized work - Work 4.0 - AEsE Y - 540
(Taylorism)

Number of employees in Germany’s industrial sector!

~ 2 million (6%2) ~ 7 million (11%) ~ 13 million (46%°%) ~ 11 million (25%%) ~ 240t (6%2) ~ 798 (11%) ~ 11008} (25%2)
Unrestricted © Siemens AG 2017 1| Source: German Federal Agency for Civic Education / German Federal Statistical Office Unrestricted © Siemens AG 2017 SR SLALEAY
2 | Percentage of the population o . .
Page 6 November 2017 3 | Percentage of employees Asia Future Forum Korea 2017 | Cedrik Neike Page 6 November 2017 Asia Future Forum Korea 2017 | Cedrik Neike
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The Digital Factory — Electronics Manufacturing Plant in Amberg — CIXE 3% SIEMENS
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Efficient: Same-size workforce RN
(1,200 people) has increased
productivity tenfold

Unrestricted © Siemens AG 2017 Unrestricted © Siemens AG 2017
Page 7 November 2017 Asia Future Forum Korea 2017 | Cedrik Neike Page 7 November 2017 Asia Future Forum Korea 2017 | Cedrik Neike
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But what about white-collar jobs?
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Artificial Intelligence and jobs SIEMENS ASX| st LxI SIEMENS
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Job profiles may be on risk But jobs will be shifting Uxtz|e| 217|7L & AO|LCL.
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% Potential jobs at high risk of automation by country

UK us Germany Japan === o= =9l s
Sources: ONS; PIAAC data; PwC analysis #*]: ONS; PIAAC data; PWC analysis
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shape the digital transformation
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Agility

Trust
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New approach of open collaboration across levels
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The future of work — o oj2f-
Operating in the digital twin i . CIX|E &S0|=
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Moderator / Z}&
Lee Joungwoo / Emeritus Professor, Kyungpook National University
0|™S / Z=rhstn Hofm4

Panelist/ EE2
Richard B. Freeman / Herbert Ascherman Chair, Department of Economics, Harvard University
2|XE Za|™ / stH=Cistn Zx|stn Axfma

Polly Toynbee / Political Commentator, Guardian Media Group(Former "BBC Social Editor)
E2| EQIH| / 7ol Z—-LIAE(F) BBC, ARIOICIE)

Cedrik Neike / Member of the Managing Board of Siemens AG
MEzZ|Z LIoIH / S RHlA T8 2%

Hartmut Seifert / Senior Research Fellow, Hans Bockler Foundation, Germany
SIEERE XO|HEE / 52 stA=Z2RIT MAATY

Kim Youngho / Chair Professor, The Academy of Korean Studies
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MODERATOR Zt &

Current Sz
Emeritus Professor, Kyungpook National University :

Education staiALEt
1983 Harvard University, Ph.D., in Economics 1983 oSt E=CHSH AX|st BfAL
1974 Seoul National University, MA in Economics 1974 MSCHStm ZH|S AAL
1972 Seoul National University, BA in Economics 1972 ME2Oiatw ZXN|St stAt
=oHY
Lee Joungwoo Career , ) o (o] psis) e _ _
1977 ~ 2015 Professor of Economics, Kyungpook National University 1977 ~ 2015 d=iistn AMEMNSE 4
Emeritus Professor, . . . . § ) 5ot Hojlus x| K XH Al Kb
Kyungpook National 2003 ~ 2004 Senior Secretary of National Policy, President’s Office 2003 ~ 2004 Fotof AL
University 2004 ~ 2005 Chairman, Presidential Commission on Policy Plannin 2004 ~ 2005 HHM7|=2|93| AL
y g
2004 ~ 2005 Chairman, Presidential Commission on Social Inclusion 2004 ~ 2005 PIRAXRIEAIG R3] *IAE
2004 ~ 2007 Chief Policy Advisor for the President 2004 ~ 2007 =57 Uisd HMESH xR
2002 ~ President, Korean Development Economics Association 2002 ~ X ot=dHME st =Y
Publications MM
<Economics for the Social Weak> (2014) (AXIE {5t Al (2014)
<Economics of Inequality> (2010) (EEE9 g (2010)
<The Reality of Korean Welfare State> (co-authored, 2012) (tistel= £X1) (M, 2012)
<President Roh’s Dream> (ed, 2010) (=230] B L) (HA, 2010)
<Beyond the Economic Crisis> (co-authored, 2003) (Q2tRA71E HOoiM) (5K, 2003)
<Social Issues in Korea> (co-authored, 2002) (er=9] Al=lZ2H) (SH, 2002)
<50 Years of Economic Development in Korea> (2002) (8t=o] ZAELE 504) (2002)
<Study of Economics-50th Anniversary Issue of Korean Economic Association> (GHstA-st=24H5ts] &g 505E 7195)
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Richard B. Freeman holds the Herbert Ascherman Chair in Economics at
Harvard University. He received BA from Dartmouth College, and Ph.D. from
Harvard University. He is currently serving as Faculty Co-Director of the Labor

E Z2|H2 SHHECStw FAefnt Mxfu4-0lch 2= HEHAUSIE
=]

=

= =24

oF = SHHECHOIM HIAISIRIS FISRUCH X SHHEC S At 40 28 ST
™

| gl

=<

and Worklife Program at the Harvard Law School, and is Senior Research QUOH stHE agidd
Fellow in Labour Markets at the London School of Economics’ Centre for Al GHTMIE(CCBC) & MUXto|Ct 19| & A7 2l E0k= afstAtet XL
Economic Performance. He directs the Science Engineering Workforce g #lst , 1te] = L, S=0 ot=e| LA, 021t

Project at the National Bureau of Economic Research, and is co-Director
of the Harvard Center for Green Buildings and Cities. Freeman’s research
interests include the job market for scientists and engineers; the development
of scientific ideas and innovations; Chinese and Korean labor markets;
Richard B. Freeman the effects of immigration and trade on inequality; forms of labor market

Herbert Ascherman Chair, representation and shared capitalism, and the effect of robotics on the labor
Department of Economics,
Harvard University

market.
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PANELIST

Poly Toynbee

Political Commentator,
Guardian Media Group
[Former "BBC, Social Editor)

Polly Toynbee is one of the UK’s leading political and social commentators.
She writes a regular column for the Guardian newspaper and appears
frequently on "BBC,, "BBC World,, "ITV, and "Sky Television,. She was
previously Social Affairs Editor at the "BBC,. Granddaughter of the
distinguished historian Arnold Toynbee and the philosopher Gilbert Murray,
she has won national press awards as Commentator of the Year twice,
the George Orwell prize and Magazine Columnist of the Year. She is vice
president of the British Humanist Association and Chair of the Brighton Dome
and Festival. She is a trustee of the Political Quarterly, founded by George
Orwell.

Among her many books are <A Working Life, Hospital>, <Lost Children>,
<The Way We Live Now> and <Hard Work: Life in Low-Pay Britain>. Together
with David Walker, she has co-authored <Unjust Rewards: Ending the greed
that is bankrupting Britain>, <The Verdict: Did Labour change Britain>,
<Cameron’s Coup - How the Tories Took Britain to the Brink> and in 2017
<Dismembered: How the attack on the state harms us all>.

132 Future of Work Towards a New Social Contract

XI82| OtA|oFDI2HEH

Z2| EQi|

Tihe, 2gUAE

(87 "BBC,

AR3[0fIT] &)

=] EQH|E =9 2 HX| ¥ Ats| sidAt & oF Hez, JICIX| g7 2L
AEO0|H "BBC,, "BBC €&, "MV, & TAZI0| El2fH| & (Sky Televwsmn)E S &=
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(Arnold Toynbee)2} AstARt ZHE Ma|0|(Gibert Murray)Q| &LH21 4= “5l9| 5
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Brink)(ZHO{= Q] FHER E2IY2 HEA E=E WBEAH=IDE SHFIeH, 20174
Z7H=l (Dismembered: How the attack on the state harms us all)(E2Z: =710 cist
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Cedrik Neike was appointed to the Managing Board of Siemens AG in April
2017. He is responsible for the Energy Management Division as well as for the
Region Asia and Australia.

MEZ|Z LIo|A= 2017
X 22|22 OtAOH S

‘|>| r_u
E

o = HIE2IZ LojAl= XIHAON XY SIS 8t 3 QUIMAIE| Ztalx| 2iE(Uc)at
Following vocational training at Siemens, Cedrik Neike studied engineering AKX GN|ICH S (LS ) A XL L 7Y 28 TSR ShAL St/ FIS3H
and business finance at University College London and at the London School Ch X[HAZ = |8H M OOIEUl Al 20F M2 2101 ojLXZ A 47| A=k
of Economics, earning his bachelor's degree. Returning to Siemens, he began Ch 8% 5 A2 QS MLt QIA|OF=(NSEAD) B LiSHI0A MBAZ FE6t

pag=
5] 2001 S AJAR AAHXE O|=ls AR gt DjLIFZ KB 2004E0]=
D} AJAT AIASIROIA Q171 U JHi S0 0AIE SRIHCE 2008 SU= Sofet
F[TDIR| AAT AIAEROIN SBY/ES/01ma|719} 2{AJ0/ORAON/EHEL/UL X

his professional career as Product Line Manager in the wireless Internet
business. After a further academic leave during which he received an MBA
at INSEAD Business School in France, he moved to Cisco Systems Germany

s
3

Cedrik Neike in 2001 as Market Development Manager and, in 2004, took over as Director MEz|3 Lio|A| 229 MH|A Z2HP0|H 2 YR B2 M HARIo 2 THEIBICT
Member of the Managing of various activities in research and development at Cisco Systems USA. He o) x|plA 12 HiajE O ——
Board of Siemens AG returned to Germany in 2008 and most recently served at Cisco Systems as = < :

Senior Vice President Global Service Provider, Sales for Europe, the Middle
East, Africa as well as for Russia and the Asia/Pacific/Japan region.

Cedrik Neike is married and has four children.
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il Dr. Hartmut Seifert is senior research fellow at the Institute for Economic and SIZERE XIO|HZE= StAEZ2{XHE(Hans Béckler Foundation) Aot ZXIALS| S
Social Research within the Hans Béckler Foundation. He received his Diploma T MY RIR0|C HIEEXIRUSNE EHFCH TE{EECStuolA AL st
at the Freie Universitat Berlin and his Ph.D., at University of Paderborn. He QE FSofUCh HEZXRN Zw, HER HY P WSSHHATA(BBB) S
was assistant at Freie Universitat Berlin, research officer at the Federal Institute 2 A, AMARIATA MUATRS HAM 199062 E] ARS AUGIUCE
for Research of Vocational Training Berlin (Bundesinstitut fur Berufliche HIE RIS R ARSI, BASIACHSITOLN ZIO12 BCh YAIEIDC ZHEMoATA
Bildungsforschung), worked as senior researcher at the Institute for Economic (E:);OEO:,OM ; i;x{i‘;;;_oq; 7174 JH_pC%) ur\::;r;qg ;;L §+509 ;;‘Ef e
and Social Research and from 1995 as head of this institute. - WEm oo et T o= S =os e

ot =Y Y R =7t U caXxey =YY 2 33 X2 flEe st

He taught at the Applied University of Economics in Berlin and at the LAY HE XES MSIAUCE =Y HELE IX7|Fe| XEeRE 2RARL 18Y
University of Konstanz. He was a visiting scholar at Economic Policy Institute, B, LAf 2] Sofl 2ot W2 o7 ZENES llgich ot ZLHQ| T X0l 2

Hartmut Seifert Washington, DC and Japan Institute for Labour Policy and Training, Tokyo. SIZERE xpo|H2ZE At =SAE S TEFEIHIYYE 2 208 18), = A, oixisy ¢

Senior Research Fellow, He also served as a council member for several federal and public advisory So) siawZaiict BN 55 FHME 7|0 RiCh

Hans Béckler Foundation, councils as well as for German and some European Trade Unions in labour MQlodz1o1e)

Germany market oriented issues. He carried out several research projects funded by

national and international organisations on the subject of working time, forms
of employment and on industrial relations. He has been published widely
in national and international journals on the subject of working time, labour
market policies, employment forms (atypical and precarious employment),
industrial relations and further training.
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Current Sz
Chair Professor, The Academy of Korean Studies / Co-Chairperson, ASIA StotE TR MAlm4 / OtAOD|2iEE SSEX{BE
Future Forum Steering Committee

stAtet

1962 Z=oistn Axsi &Y

Education
1962 Bachelor of Economics, Kyungpook National University

1988 Doctorate in Economics, Osaka City University, Japan

Foy
. Career 1973 ~ X  A=EtHuS, Hojlws
Klm_ Youngho 1973 ~ Present  Professor, Emeritus Professor, Kyungpook National University 2000 AHAREE A
T orean 2000 Minister of Commerce, Industry and Energy 2002 ~ BX  FARATSARIE! B HOJOIAIE)
Studies 2002 ~ Present President and Emeritus Chairman(Present), 2003 ~ 2011 Rethstu B
The Commemorative Association of the National 2008 ~ B Bt= AISIRHUEX} R (KoSIF) OARY
Debt Redemption Movement 2010 ~ &l SIUX|ARIS|e] EEHE
2003 ~ 2011 President, Yuhan University 2011 ~ 2015 r=C{Sfw cHSH Axfua
2008 ~ Present Chairman, Korea Sustainability Investing Forum (KoSIF) 2012 ~ ozl UNMSCHbEROF oh=gds] OJARY
2010 ~ Present Co-Representative, Korea Japan Intellectual Meeting 2012 ~ oixf  MESEEAE AEnZ
2011 ~2015  Chair Professor, Graduate School of Dankook University 2013 ~ 2014 SHHE Chef Heithsta =
2012 ~ Present  Chairperson, Korean Association of the Convention on 2015 ~ SR AE|HRY LIEAT (A2AY A 1870 Z2{0f e the
Biological Diversity 2015 ~ Xl StRSEUHTY St=Esirlshe MAtmd
2012 ~ Present  Administration Advisor to Seoul Metropolitan City Mayor 2017 ~ i REAI=F|Q 12

2013 ~ 2014 Visiting Professor, Harvard University Law School

2015 ~ Present  President, Korea Social Responsibility Network (KSRN) HA
(SO FStet MAXE=Z2l) (1988)

GIZH7 IZEME) (1998)

(gr=2l 2001 AA) (SH, 1998)

(88 #17| 0= S0tAote] S8 &) (S, 2003)
Q

=
(SIUHAEH] S OfEA & ARI7H?) (SH, 2013)

(alliance of 18 organizations related to social responsibility)
2015 ~ Present  Chair Professor, Graduate School of Korean Studies of
the Academy of Korean Studies

2017 ~ Present  Advisor to the National Conference of Voters

Publications
<Industrialization in East Asia and Global Capitalism> (1988)

<Korea-Japan New International Technology Order Theory> (1998)
<Planning of Korea’s 2001> (Co-authored, 1998 )
<Co-Design of East Asia After Financial Crisis> (Co-edited, 2003)

<How to Solve Essential Problems in Korea-Japan History> (Co-authored, 2013)
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