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From the editor 

ln Novcmbcr 2018 a Chinese rcsearchcr, 
He Jiankui, announccd that hc had pro· 
duced thc first evcr gcnc·editcd chil· 
dren. (MIT Technology Revicw was 
first to repor! that he had embarked on 
the attempt.) The story stunned and 
unncrved thc world, not just because 
a medical taboo had been brokcn but 
bccausc or whcre it had happened. lt 
seemed to confirm China's popular 
image as a country with growing tech· 
nological powers and few limits on 
using them. 

GiCMOn Lichfi•ld is tdi toi: in chi•f 
ot MIT Ttcbno]pgy Rtxitw . 

Similar anxictics drovc thc US·China 
tradc war that broke out in 2018 and thc 
restrictions severa! countrics imposed 
on Chinesc telecom giants Huawei and 
ZTE. ln Novembcr the US bcgan to con· 
sider tighter controls on exports of AI 
ind other technologies. 

lt's fortuito~ but fitting, then, lhat 
this 120th anniversary issuc of MIT 
Technology Review Is about China's sta· 
tus as a rising technology superpower. 

Tu·o centuries ago China was the 
world's largest economy, with some 
lS times the GDP of thc US. But wars, 
rcbellions, and a lack of industrializa· 
tion made it stagnatc. By the time our 
first issue appeared-sporting thc 
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Te chnology Revi•••s tirst 1a1ue . 
11\ 1199. PlOfiltd HIT' s pi:esidtnt. 
:,..,.• Meaon Crefts 

walrus-whiskcred presidem 
of MIT, James Mason Crafts, 
on the cover-the US was 
slightly ahcad. By 1950 its 
GDP was severa! times larger 
than China's, which had 
scarcely budgcd in real terms 
ln 130 ycars. 

Today, howcvcr, the two 
are once ~n rougbly on a 
par, lhmks to China's explo-
sive growth since the 1970s. 

Visiting lhe country brlngs to mind lhe 
impressions of Europcan travelcrs to 
America a century ago-of a lmd where 
evcrything is biggcr md happcns faster, 
a place bursting wilh energy md ideas. 

Our goal in this issue was to mswer 
lhe question •What is China good att• 
The common prcjudice that China 
doesn' t innovate and stcals all lts intcl· 
lectual property from abroad has been 

outdated for a while, but can its com• 
panies build world·changing produc1s, 
and can its scientists win Nobels? Can 
it mect its goal, laid out in various long­
tenn plans, of achieving supremacy in 
key arcas of technology? Could its top· 
down system of govemmcnt even makc 
it bctter than lhe world's increasingly 
fractious democracies at tackling urgem 
problems like climate changc? Or will 
lhe Xi administration's authoritarianism 
choke off innovation? 

Our writcrs examine China's prog· 
ress in autonomous and electric vchiclcs 
(page 24), microchips (page 28), nuclear 
powcr (pagc 42), high-voltage grids 
(page 48), space exploration (page 52), 
quantum computing and communica· 
tions (page 56), and gene cditing (pagc 
62). We look at how the govcmmcnt 
has let lhe tech industry nourish while 
co·opting it into lhe growth of a sur· 
veillance state (page 8), wielded censor· 
ship and squcezed out forcign firms likc 
Google (page 78), and bent scientists to 
its idcological will (page 70). 

We profilc Shenzhcn, dubbed 
the "Silicon Vallcy of hardware" (pagc 
16), explain how China is cxtending 
its geopolitical iníluence by building 
lhe world's biggest dredging industry 
(page 36), and analyze how lhe rivalry 
between China and the US may play out 
(pages 46 and 96). Finally, we sarnple 
lhe art lhat has sprung up critiquing the 
country's consumerist culturc, internet 
aeslhetics, and aulhoritarian tendencies 
(pages 14, 34, and 60), and end wilh a 
dystopian short story specially commis· 
sioned from one or China's leading sei· 
cnce fiction writers (page 88). 

1 hope lhis issue !caves you with a 
plcture of China's ambitions and its 
strengths, but also of its limitations. We 
believe bolh China and olher countries 
have more to gain from collaborating 
lhm from driving up barriers to trade, 
travei, and lhe free 0ow of knowledge. 

l'm intercsted ln hearingyouropin· 
ion, as wcll as what stories you lhink wc 
misscd. Write to me at gideon.lichfield@ 
technologyreview.com and let me know. 
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ln 
lhe earh l9S0s. J dustcr of Ocdg· 
,ngaim~ercompmics op('ncJ UI' 
<bopiucmonccomerolnonhw1.,s1 
~ nw lhe c.llllpu5C> oi l\'kin~ 
altsqtma UM-crsitics. Eloctmnics 
Sa-cet • .as thc .irc:J bec.lmc known • 
.. -.s • unglc oi stwdy bicyclcs md 
band-dmm signs. loud \\1th hCJtcd 
txmof~ Oustybanncrs hWlS 
Offlpedestri.tns"hw~. whilc boxcs 
oi 011py p,1per sucked 10 or 12 high 
blocked thcir p;uh. lllen in chcap 
mils bata! po1,u strips J.nd primcr 
mk hom strffl·side kiosks. Pir.ued 
sotn.= \\":IS so abundam tlw some 
pmernd lhe moniker Crook SUC'CL 

The cxislc11Ce of • burg.:,oniog 
PC markrt was rcm.ukable. i:h·cn 
that IIWl)' Oúnesc stilJ did not own 
• reftigl.'T.ltor. llut more rcm.ukablc 
"'-.s dw lhe businesses oi Electronics 
Su..:t w,rc prh-;uc crucrprises. Thcir 
foroy imo upillWSm was ;an cxpc:n · 
mmr bundied with Cliiru's cconomic 
rdorms, which cvly oo wcrc linkcd 
to irwcstmcnts in scicncc and IL'ch· 
nology. EMi)' sigos suggcstcd that this 
str.llCS)' migh1 just work. Among thc 
<Otnp:lnleS to CIDCll;e lrom lhe delri· 
lus of Eltaronics St=t was Lcnovo. 

China's multibillion-dollar tech companies hav 
thrived thanks to a government that provided 
incentives but stayed out of their way. Can they 
count on that in the future? 

an 
■ 

1an s 

fn lhe )Cus sincc. Chio• has 
undergone a scicntific ;uid tcchno· 
logic•I reiuissance. Betwcen 1991 
.i:nd 2016. gonmment funding for 
n=n:h •nd developmcnt grcw b)' 
• factor of 30. Thc country 0\-enook 
l•pan tn SJ>Cnding on R&O back in 
2009· Toe~ for Econom,c 
Coopcr:u,on and Oe\·clupmcnt pre· 
<hcts Úlal it \\ili OUtspend lhe United 
Sutes by 2019. Toda) Electronics 
S1ree1 lS known J S Zhongguancun. 
•nd n " l1omc to lhe tcch giants 
n.,du. Did, Cbu.,ing • .ind Mcituan­
Di.mping. along "ilh rcsearch ccn• 
Lcrs fo'. Micnr.oft. Google. óllld lllM. 

Ch1n.iho,st.snmeofu1cwurldºs º ' Ma~a Hvistendahl 20 b=cst 1~ -h . . · 
-b ~, COmparuc, . mcluding 

thrcc ln lhe top 1(/ Tiie 
dai lhe • country c:an 

'." world's largcst slnglc·d~h 
rad,o tclc,co 
l,s1 . f)t and sc,cral of th,· 

'-'SI SUpt.-rLomputcr.. and it pl;in, 

China's room to grow 
Chlna's R&O worklorco Is similar to lhe US's ln slze, 
but small rolallvo to Chlna's populatíon 

o lndicatos total slze oi R&D won<lorce Bubble alze lndicatos total slze oi R&D won<lorce 
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to build thc wgesl supercollidcr. ln 
2016, il launched lhe world's first 
qtWltllffl communicatlons satellite. 
The .unbi1ions charted in recent 
~ent plans are far•ranging: to 
mdinareaslikeSG mobiletcchnol· 
ogy, Sttd breeding, and robotics by 
2020 and to become a world leadcr 
in anificfal intelligeocc by 2030. 

AD of lhis 1w promp1ed consid· 
enble a.nxiety in lhe Uoited States. 
Citing concems about mercant11is1 
nwicd contrais and industrial cspi· 
omge. dieTrumpadmlnistration ha.s 
pi~ lnto a tndewuwilh China. 
ln October. Vice President Mike 
Pence accused lhe Chincse govern· 
ment of pc(pCtRting "lhe wholesale 
tbdt of American technology.~ 

To some extent, Ameri~ talk 
about a teehoological cold war con· 
ceais a broad perccption gip. While 
US ~ sec in China·s sei· 
entific aspirations an acutc thre:it. 
Olinese commenwors scc a lingcr· 
ÍIW insecurity. To r.hem, lhe ambitions 
salredout on El«trouics Slreet ha\-e 
not becn full)• rea1ized. Govemmeru 
"iwe popers and Nte press rcports 
lllaY project bravado, bu1 in more 
intimate seuings Chincse leaders 
wnen1 lhat tbe country lw spenr 
mucb and goum linlc to show for iL 
Yes, Oúna funds big sdence projeas. 
buuha1 is~ lhe 5a1lJe as achie\'ing 
senous soentific brealahroughs or 
launciting a product tha1 reshapes 
lhe global markct. lilce lhe iPhone. 
Even as Chioa's elite universltles 
dimb the world ~ lhe country 

~ dain) only onc Nobel lanreate 
tn _IIM! scicnces wbo did not do hís 
Pnu• .. inning work abroad. 

Yn thcrc are sigos tha1 lhis may 
bechanging. Whíle aW2Vcofhome­
grown Nobels nuy stilJ be a w.iy off, 
lhe~ bas seco an cxplosion of 
busmess ÍlllkM · . llon. 111c country's 
powafu! ledt CODlpanies..iJong With 
• fe~ ambitious startups, are now 
ihap,ng business modcls in Silicon 
V.llcy - •nd driving debate over 

China is racing ahead on patents 
Blggest fflers of patenta under lntemaUonal Patent Cooperatlon Treaty 

Countty 

U5 56 , 624 

Ch1 n,1 48, 882 

J.:toan 48, 20 9 

(u.•,many 18,982 

Rl.'p1.1blH ot KO(C'J 15, 75 3 

F 1.l'"IC t..• 8 , 012 

u,, 5, 567 

S 111t .t(: [ l,H'ld 4 , 491 

NuthCI l.Jnds 4,431 

S•od('n 3 , 981 

internet controls and surveillance 
in lhe process. They have succccded 
in large part because of a scrappy 
entreprcneurialism of the sort first 
secn on Electronics StreeL As they 
gel bigger and set their sights over· 
seas. what holds them back may no 
longt..,-bc a Jack of talem or rcsources. 
Rather. ir may be their ties to the 
Oúncse govemment-the very insti· 
tution that set off Chin.t's tcch boom 
whcn it began the cconomic rcform 
prograrn 40 years ago. 

F 
For years scholars askcd: How can 
China innovate when science and 
technology are administered top· 
down? How can rcscan:hcrs achicvc 
breakthroughs when lherc is no frec 
specch. limited freedom of inquiry. 
not cvcn acccss to Google Scholar? 

Zhongguancun seemed llke a 
telling c:xample, at least at first. 
ln 1989. some of the Electronics 
Strcet cntreprcneurs jolncd tbe 
Tiananmen Square protests, which 
firsr 100k shape at nearby Pcklng 
Univcrsity. When the Crackdown 

c:une, Communist Partycadres wcrc 
dispatcbed to Zhongguancun to 
coerce tccbies into denouncing lhe 
democracy movemenL By lhe end of 
the 1990s, lhe arca was formalizcd 
as a science park under more dircct 
municipal governmen1 supervision. 

Zhongguancun was deemed 
"China's Silicon Valley." a compM· 
ison lha! was absurd from the start. 
The lop-down approach implemcnted 

in the years that followcd is a far 
cry from the more decenlralized 
innovation of the San Francisco Bay 
Arca. It grew more absurd as thc 
Zhongguancun model was repli· 
cated throughout China 167 times. 
By lhe early 2000s, many of rhese 
science parks struggled 10 attract 
high•calibcr tenants. Some became 
mere dlstribution and processing 
ccnters for forcign tcchnology firms. 

?te ~tlon that simply populating 
Chw wilh science parks would lcad 
to progrcss rcflccted a govemment 
emphasls on quanti1y and metrics 
ª1 lhe expense of quality. Consider 
lhe Chinese technology plans. One 
key plan, adopted in 2006, mapped 
out growth largets to 2020. By lhat 
Ycar, China aimed to spend 2.S% of 
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Butmany 
domestic " 
Chinese 
patents 

are 
so-called 

junk 
patents 

thatarenot 
renewed 
aftertheir 

fifth 
year. 

its GDP on R&D and excel in arcas 
likc biotechnology, nanotechnology, 
and drug dcvelopmenL Other goals 
included making China one of thc 
top five counrrlcs ln the world in 
both invention palents and total 
numbcr of citations. 

Some of thesc targc:ts wc:rc rcac· 
tive: rhc: incluslon of nanotech foi· 
lowed lhe esublishmenl in 2000 of 
thc US National Nanotechnology 
lnitlative. which provides more than 
a billion dollars a year in funding 
for nanoscicnce research. But lhey 
gol a Chinese spin. After the 2006 
plan was unveiled, local govern· 
ments rushcd to show lheir support 
by unvciling incentive scbemcs. 
Profcssors' salaries depended on 
how many papers thcy published 
in indexcd joumals. For companies, 
lucrative innov.itlon subsidies hínged 
on gelting largc numbers of patents. 
Both the national and provincial 
governments devotcd significan1 
sums of cash to a1tracling back lhe 
tens of thousands of Chinese·born 
researchers livlng abroad. reasoning 
that they might jump·start lnnuva· 
tion. Grant rccipients were offercd 
lucrative rcsettlement sums, a.Jong 
wllh salaries far above local nonas. 

The effect was dramatic. at least 
on papcr. Output skyrockctcd. Today 
China r.lllks first ln the world, abead 
of lhe United S1a1es, in the number 
of science and engineerlng papcrs 
publishcd in lntemation.al journals, 
according to lhe US Nalional Sclence 
Foundation. Thc World lntellectual 
Property Organlzalion places it scc· 
ond in internation.al parent filings. 
ln AI, one of the governmenl's key 
stratcgic arcas, Otlna lcads thc world 
in both publlshed papcrs and issucd 
patents. lt also leads in nanotech 
patents, according to an analysis by 
1singhua Univcrslty's China lnstltutc 
for Science and Technology Pollcy, 

But look closcr at lhese numbers 
30d problcms appcar. Manydomcstic 

Chincsc patents are so·called junk 

Land of giants 

patcnts lhat are not rcncwcd aftcr 
lhe ir fiílh ycar. Toe emphasis on pub· 
lishing has lcd 10 a flourishing black 
markel in academic publlcations. 
Shady agencies hawk ghostwriling 
services on the messaging app QQ. 
while enlerprlsing rescarchers scll 
aulhorship spots on papcrs lha1 ha\·c 
beco acceptcd to indexed journa.Js. 
Mainland aurhors are second only 
to thosc from US lnstitutions in thc 
number of English·languagc papers 
chumcd out cvcry ycar, bul many 
mal<e littlc impact on global scholar· 
ship. Globally, lhe average English· 
languagc papcr is citcd ll8 times; for 
scholars from Chincse institutions, 
thc figure drops to 9.4 times. 

A sidc effect of lhe enthusiasm for 
mctrics is lhal less mC.lSUrable arcas, 
likc teaching and mcntoring, have 
suffcred. Researchers are rcwardcd 
only for first and L1st aulhorship slots 
on papers, so many see littlc poinl 
in collaboratlng on large projccts. 
Around the world. incentives often 
discourage work on big rcsearch 
qucstions requiring ycars to answer, 
but in China this is especially truc. 
Dai Chunli. presidem of thc Chincsc 
Acadcmy of Scicnces, rccenlly com· 
plaincd thal China nccds more sei· 
entists willing to "take a decade to 
sharpen a sword." 

As spendlng on R&D has 
inacased. a portion of lhe money has 
bccn spcnt on luxury cars. bribes, and 
mistrcsscs. ln onc city in Guangdong 
province, science administrators 
rcponedly pocketcd 30% of lhe grant 
monics lhey handled. Money alio• 
carcd for lurlng back scientists from 
overseas has becn wasted as wcll. 
ln Washington. Congress is wor· 
ried about the Thousand Talents 
Plan. a rccrultment prognm rarget· 
lng foreign and overseu Chinese 
researchcrs. But Chlnese leaders 
have a very differcnl conccm Mos1 
of lhe Chinesc sclentists and entre· 
prcncws rccrulted under lhe program 
return to China only for part·time 

Chu1oh.l!: 
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gigs and make little lasring contrl· 
bution to research in the country. 
Some cynically sce thc grants as 
a sort of vacation plan-a way to 
fund visits to family and fricnds 
while kceping their tenured posts 
in theWest. 

One reason overscas Chinese 
scientists are reluctanl to mo\'e 
back home is cronyism. With the 
Qúncsc Communist Party stilI fümly 
in control of most universitlcs and 
rescarch lnstitutions, researchers 
are expectcd to spend time woolng 
administrators. Graduate s rudents 
and postdoctoral scholars know lhal 
if they make a brcakthrough disco\'· 
cry. 1hcir supervisor mlght swipe it. 

And ye1, dcspite ali this. some 
arcas of science and technology 
in China have flourished. Why? 
Critics likc Pence are quick to point 
10 China's absorption of forcign tcch· 
nological know·how through joint 
venturcs, open-sourcc collection, 
and blatant industrial cspionage. 
Others cite its growing consumer 
population. which offers sUitups the 
prospect of instam scale. Certainly. 
bolh have played a role. 

Bul thcrc is another. lcss obvious 
=son forOtina's rise: the interaaion 
of state directi\'es wilh gnssroots 
experimcntation-or what a new 
book, IIIMtYJlion in Orina. by Rich.ud 

P. Appelbaum and several coau· 
thors, calls the "oftcn contradictory 
blend of heavy·handcd state-dri\'cn 
dC\-elopmcnt and untrunmclcd free 
enterprlse.~ This is most cvidcnt 
wirb Chincse internet companics. 

T 
Toe leading tech companies Baidu. 
Alibaba. and Tenccnt are oftcn 
referrcd 10 by the acroll)'m BAT. 
That term hides a reg ional and 
entreprcneuria.J breadth. Tencent is 
hcadquancred in Shcnzhcn. Alib.iba 
and its affiliatc: Anl Fin3Ilcial are in 
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Hangzhou. Only Baidu is based in 
Beijing's Zhonggumcun. Toe major 
thing lhe three companics havc in 
common is that they have bene­
litcd from \'31')'ing leveis of block­
ing. thronling. censorship, anel olher 
measurcs thal have hobbled forcign 
compctitors in i market hungry for 
internet products. 

A number of early Chinese sites 
were ovcrt clones of ccnsorcd 
American ones. Technical prob­
lems reinforced their advanuge. 
Web traffic at the time was filtcred 
lhrough the Gre.11 Firewall in only 
three locations: Beijing, Shanghai, 
and Guangzhou. When foreign sites 
weren't blocked. or when users had 
access to~ they loaded at 
sloth-likespeeds. ln lhe time it took 
to load a Yoúl\Jbevidco summarizing 
IV.u and hll« over a VPN, it was 
.llrnost possiblc lo read the book. 

But lhe copycat sites wcre not 
anoioted winncrs, at least initially. 
The)" battled it out ..,;Ih a pool of 
ruthlcss competitors "like gladia­
tors in lhe coliseum,• in lhe words 
of ~-Fu Lee, a Yeoturc capiulist 
and formcr head oi Google China. 
Fresh-bced entrepreneurs had thc 
SbllWla to l14'W( thcir products until 
thc interface and fcarures were what 
Cbinese people wanted-which 
often differed significantly from 
\Vestem norms. Thcy intuited that 
ccrtain bolidays and other cultural 
phenomena could be spun into 
blockbuster promotions. Alibaba, 
for eumple. used a nationaJ fasci• 
n;ilion wilh numbers to transform 
N_ovem_ber li into lhe online shop­
pmg blitz Singlcs' Day, which now 
dwarls thc US's ~ i;,.;,1_, . sal Thev ••-, m es. 

. wcre .llso willing to rcsort to 
underhan<fed lactics to Win market 
6h.are. ln bis book AI Supupowers, 
Lce lells how lhe CEO of Re F boo nrcn,a 
ace k wanoabe, bought a URL 

1ha1 could have been mistakcn for 
lha1 oi competitor .,_,_, 001. , ......... n cop-
•cd lhe uscr in1crface and . d , s1gne 

The China issue 

Chlna's moblle 

paymenta man<el 
Í5 41 tlmea lhe 
sim oi lho US's 

us 

$377 
billion 

1 
•• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• 
1 
CHINA 

$15.4 
trillion 

up his rival's customers. Kaixin00I 
was run out of business. 

Most importam, China's internet 
stutups were willing to 11y out idcas 
that hadn't been proved elsewhere. 
One such idea was the integraled 
QR scanner-lhe technical tool that 
cnables mobile payments within 
thc apps WeChat and Alipay. QR 
codes link online and offline worlds 
in uncxpccted ways, tuming basic 
objects like menus or bus schedules 
into a virtual expcriencc and making 
it possible to move through a city 
with the constam aid of technology. 
Alipay introduced QRcodes in 2011, 
a full year before US technologists 
unsuccessfully hypcd them at the 
Texas tech festival SxSW, WeChat 
soon followed suit. 

Thcscanners are a big rcason that 
China's mobile payments market is 
now valued at S 15.4 trillion, making 
it more than 40 times as large as the 
US one. That market underlies one 
of lhe fastest·growing sectors of the 
Olincse tcch world: onUne·to·offline 
services, Startups cnable consum­
ers to arder house calls from tutors, 
hair stylists, and dog groomers at 3 

moment's notice. Companics like 
Ofo and Mobikc have flooded cities 
in China with millions of dockless 
bikcs, transfonning public trans· 
portation. These new services are 
not without kinks-Chincse citics 
have struggled to deal wilh massive 
bike-share gravcyards-but thcy have 
made lhe tives of many middle-class 
Chinese infmitely more convenient, 
Megacities no longer fecl so daunting 
when )'OU know that )'OU can fann Ollt 

unplcasant daily tasks, or hop on a 
bike lf you can't fmd a ta.xi. 

Chinese tech companics havc 
done so wcll at this sort of cxper­
imcntation that the dircction of 
copying has rcversed, with US tcch 
companies no,v borrowing ideas 
from the mainland. The CEO of 
Kik, Ted Livingston, has said he 
aims to make thc app thc "WeChat 

of the West" (He got $50 million in 
financing from Tcncent.) Ofo and 
Mobike have cxpanded throughoui 
the world, inspiring copycats cvcry­
whcre-though they have foundcred 
in lcss dcnsely populated citics whcre 
mobile payments aren't so popular. 

lt is this frenetic energy and 
intense competition, not Chinesc 
govemmcnt attempts to pick winners 
and set targcts, that is driving inno­
vation in China. Across sectors, thc 
most exciting companies began as 
renegadestartups. Genetic-rescarch 
powcrhouse BGI spun off from thc 
Chinese Academy of Scienccs in 
Beijing,but latermoved tofreewheel­
ing Shenz.hen. Drone maker DJI was 
founded bya universitystudentwork· 
ing out of bis donn room in Hong 
Kong. Thc speech-recognition firm 
iflytek was started by a group of PhD 
studcn~inAnhwprovince.SmalJand ' 
mcdium-sizcd enterpriscs produce 
80%of Oúna's most innovative prod­
ucts, accordlng to a World Economic 
Forum white paper, 

The first wave of Chinesc inno­
vation is in business models, not 
thc tcchnological breakthroughs 
targcted in govcmmcnt white papcrs. 
But onc may drive the othcr. As 
they mature, China's tcch giants are 
opening research facilities ovcrscas 
and focusing on arcas like AI and 
sclf·driving cars. Baidu, which aims 
to havc halfthcuscrs of its maps app 
come from outside China by 2020, 
has two research facilities in thc 
Silicon Valley suburb of Sunnyvale 
and a third in Seattle. iFlytek will 
open its own ccnter in the Bay Arca 

later this year. As these companies 
hire rcsearchers from a broadcr 
variety of backgrounds and absorb 
ideas from abroad, thcy may finally 
havc a chance at producing a world· 
changing product like lhe iPhone. 

But that's if their ties to the 
Chinesc govcmment, in its grow· 
ing crackdown on politiC.1.1 opposi· 
tioo, don't interfere, 

Chinese scientists publish but underperform 
Global publlcatlon and cltatlon activity tracked by lhe Web oi Sclence database between 

2007 and 2017 

Number oi papers Total cltatlons Average cltatlons 
per paper (mlllions) (milllons) 

un1 tod Stotos íl 3 B ,, 
Chlnõ il 2 06 
----- -

UK 1 1 Ol 

Go1r.-.lny 1 l Ol 

F z:.onco 1 o 7 

Conod" O 62 

Jop.on l o Bl 

Itoly O 6 1 

Austt.lll.'.l o 51 

Spain 1 o 52 

s 
Severa! times a year, thc 25-person 
Politburo gathers for a "study ses­
sion" on a topic of prcsslng conccrn 
to the Party, likc markct rcforms or 
civil unrest. Typically, lhese are held 
at thc Pany's Zhongnanhai com pi ex 
in central Beijing, But on Septcmbcr 
30, 2013, officials wcaring matching 
windbrcakcrs, dark trousers, and 
sensiblc leathcr shoes boardcd a 
bus wilh tintcd windowsand rode to 
Zhongguancun for the first session 
cver held off site. Therc, Xi Jinping 
gave a specch about technological 
asccndancc. "Wc must scize thc 
opportunitlcs prcsentcd by lhis ncw 
phase of tcchnological rcvolution and 
industrial change; hc avowcd. ·wc 
cannot wait, we cannol watch from 
the sidelincs, wc cannot slack off." 

Thc next year, the govcmmcnt 
unveileda push for"mass innovation." 
Prcmier Li Kcqiang armounced lhat 
startups would be nurturcd and incu· 
bators cst2blishcd throughout China. 
For ycars, grassroots experimenta· 
tion survivcd without much statc 

r~ 19. 35 

18 38 

16 24 

10. 87 

9 95 lllCI 
972 l!lil 

8 82 mm 

cncouragement. and in some cases 
despite strong-armcd intervention. 
Now, finally, it is bcing supponcd, 

Zhongguancun has gotten a 
$LS billion face-lift. Thc vestiges of 
Elcctronics Strcct have bccn clearcd 
out to make way for shared work­
spaccs, incuootors. and startup officcs 
on a pedcstrian strcet callcd Inno Way . 

This shift in poUcy is an cncourag­
ing dcvclopmcnt. Bu1 if China's tech 
startups are now nurturcd, they are 
also incrcasingly co·optcd, Unlikc 
thc internet orfrcc scholarly inqwry, 
mobile paymen~ and facial recogni­
tion do 00( thrcatcn authoritarian rule: 
they reinforcc it. WcChat payment 
data can rcvcal where a person wcnt 
on a particular day, down to the min· 
ute, An advanced facial-recognition 
systcm can tel1 whcrc that pcrson 
is right now. Slnce he took offlce ln 
2012.Xi Jinping has moved toswiftly 
consolidate powcr, stifle disscnt. and 
persecute China's Uighur Muslim 
minority. Toe tcch companies havc 
becn enlisted in that quest. 

According to Human Rights 
Watch, iflytek is helping the Chinese 
govcmmcnt develop a national bio· 
mctric database for voice recognition. 

Globally, 
theaverage 

English­
language 
paperis 

cited 

11.8 
times. 

For 
scholars 

from 
Chinese 

institutions, 
thefigure 
dropsto 

9.4 
times. 
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wilh thc goal of idcntifying spcakcrs 
in phonc conversations. (iFlytck has 
a rescarch collaboration agrecment 
with MIT's Computcr Sciencc and 
Anificial lntclligcncc Laboratory.) 
TI1c company Lcon Tcchnology man· 
ages surveillancc infrastructurc in 
Xinjiang, where as many as 10% of 
adult Uighurs are forcibly held in 
intemment camps. ScnseTime, one 
of thc world's lcading makers of 
facc-rccognition software, has sei up 
a joint venture wilh Lcon Tcchnology. 
Tcncent and Ant Financial are pi101· 
ing clcctronic national 1Os that are 
embcddcd inside WeChat and Alipay. 
Ant Financial cnforccs govemment 
blacklists by penalizlng thc black· 
listcd in its Zhima Crcdit program. ln 
2017 BGI launchcd a genetic testing 
ccntcr in Xinjiang, whcre authorities 
are collccting DNA from Uighurs • 

Such allianccs could foil thc rom­
panies' cfforts tocrcatc breakthrough 
products that appcal to consumers 
around thc world, Worries about 
surveillance have alrcady blockcd 
Huawci's phoncs hum lhe US, though 
it still ships more of them worldwidc 
than Apple. lf Chinesc tcch com­
panics face more concems from 
ovcrscas, thcy might try to distancc 
lhemsclvcs from thc more nefarious 
govemment projects. 

Toe cffort to please govemment 
interests could also stiflc innovation 
in a more fundamental way.As prod­
uct lifc cyclcs acceleratc, companies 
nced to bc agile to keep up. lt is bani 
for thcm to do so whcn they havc 
to gauge policy dircction in a statc 
that is still fundamcntally opaque. 

Still, it would bc a mlstakc to 
underes timate the Chinesc tech 
firms' rcsourcefulncss. Bets against 
thc cme,gcncc of innovation in China 
havc so far been losing ones. That 
may remain truc even as the state 
tightens ils grip, ii 

Mexa Hvist•ndehl is• US-besod 
science joucnal1$t •ho spent 
e ight you:s in Shenghai . 
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The rise of a dlstlnc1tve e-commerce 

': cu1mtt is among lhe most striking 
changes tbe internet 1w wrought 
in China. Over SJO billion in mer· 
cbandisc tr.1ded bauds on Alibaba 
pl.ufonns alonc wt November 11. a 
conswncrbolldaykoown as Singlcs' 
Day, which dwms the US's Black 

~Friday. Most of those ules took 
pbce on Taob.io, Alibaba's princi· 
pai consumer·facing website and 

'-':,/ PP./IJmning °" Taoi,,w, a series by 
til'(;Hong Kong artist Mak Ylug Tung 2, 

.,~•)COlllprises pho(ographs oi ovcrsized 
jfJf eadmills that Mlkfound on Taobao. l ,.siir enlarged lhe stock photographs 
,_,,,1'aod embedded stillsfrom movics 1ike 

. ~,;: lron Man and Suar Wanon lhe aead· 
·;_:,_(mills' screens to present an absurd 
"': ·_.:ai,d unsettling vision of hum.uiity 

, .enslaved to in·app purclwes and 

· -· streaming enteminment. IfTaobao 
/._, !has given risc to a newconsumerist 
·-'.'{-.. creed, anists like Mâ are articu· 

· .lating ª specu)ative iconography to 
match. -']osh Feola 

publicetion: 

OpenSesame 

pxoject : 

The Real Th/ng 
lssue 

One can gflmpse 
lhe dlvetse needs 
that Teobao's 620 
maion....,.sale 
onlnebyllpping 
tlv0ugh lhe Inau­
gural .-oi lhe 
Beilri!lmagazlne 
OpenSeume, 
wtilchmadea 
~oi 
oddball lt .... 
lloldonTeobao. 
The goods range 

"""' lhe rnerely 
-l•porta­
ble,.,.._..,., 
sauna) to lhe per­
versety lnllmlte 
(ninlature MX 
dois). 

Consumerism 
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utist , MakYlngTung2 ___ pxoject : Rel/cs 

ln Mak's Rellcs &erleS, 
tum-ol-the-mllleMlum 
consumer electronlc 
devlces auehas lheCD 
Walkman and o riginal 

Nlntendo Game Boy are 
rende<ed ln lhe grandlole 
atyle oi rellglous 1conS. 
lnMak'a vtaw, U­
or,ce-cherlshedobjocts 

haw been translonned 
lnto qualnt artllacts oi a 
pre-smartphone past­
Nllegated to historia 
trashheap. 

( 
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u tist , MakYlngTung2 

pxoJect. RunnlngonTaobaO 

Mak uses Marxlst 
tt,eorytoenalvze 
lhe ~ 
ublquitous naturo 
oi ,elatlonshipS 
t,e-buyef'S anel 
soGe<s on TaobaO, 

which has lts own 
s1an9 lexlcon- She 
says. "ClaSS anel 
lhe relatlons of pn>­
duction are hldden 
behlnd lhe metoric 
oi lhe Internet· 
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fa'er'I· day ai around 4 p.m .• the C1'f!ltttk criiJclck oí stretched packing 
upe cchoes through Huaqiangbei. Shenzhen ·s sprawling neighborhood 
ol hardware stores. Shopkeepers package up the day's sales-selfie 
mcks. fidget spinners, electric scooters, drones- and by 5, crowds of 
people are on the mO\·e at the rapid pace locais call Shenzhen sud11, or 
"She-nzhcn spced; caning boxes out on motorcycles, trucks. and-if 
it'~ a light ordrr- zippy balance boards. From Huaqiangbei the boxes 
~ brougbt to the depois of global logistics companies and loaded 
onto ilipla.nes and cargo ships. ln the latter case they join 24 million 
mrtnc tons of coni.a.iner cargo going out every month from Shekou 
h.arbo.r- liierally · s1uke·s mouth; the world's third·busiest shipping 
pon ifter Sh.anglai and S~pore. 

\ ?MI d:n~ Or -.."Ctl.s Llur. lhe ~ 
.,.,-.,~ .n dcs,J.!Wians as DCMt,,.· ;u r>úniu 

ln0 ~ Ftubam llS br mckl '"3 0u?w. 
b.r.c1 ~n. ~- md Bcrlin. Ton 
~ m Últ' workfs l.u-gnt c10o .;r.nd 
~SI "~: \C:lf.1e rucks bcld up in 
!•~ oi lud.u lMnpll,!. a rcb~ 

~J::l!:l tita....-. k.0Arrcnus11:1gdol.11~ 

,~·• ~ '>uttt.llld a OJI dront­
'··-:.t:.t ,,.., ='"' c-.;.:;b _..,.hctt 1f ) OUT 

Thethree 
(andahalf) 
erasot 
Shenzhen .. 

g;idgct S3)'S "Mildc in Chiru." thc chances 
~ il e.um: lrom Shcnzhen. 

From .a popul.1lion of 30,000 in thc 
culy 1970s. lhe city hu grown to O\'Cr 
10 mlllion, with glc.iming high·riscs, a 
modem transpon S)'S!Cm, and world-cl.iss 
rcuil. Thc local go\·cmmcnt givcs grants 
for fLlins p.itcnts and for staning makcr 
sp.1Ccs. Gcntrific.ition .and rising rcnts 
h.i,.., nudc ír rhe most C!Xpt'nsivc ciry in 

Shanzhoi era 

... -állracton:,,d by lhe •l?d 
rnoni.dacl2n oi eioctron,ea, ol1$'\ cop-

' tett:ll pcc,,Aa-~"'Oducls, 
--~~g!ol)aióomand 
to,en,,y-~-y 
., ~ nwuu Short ll't>Cb:t 

""-""'11 cyc;los """.,, IIC0\1r,l­

tem"' carconenr ~• ~ 
...,,..,l>,a --lyQOdoeta 

Chin~ as the factories that luelcd i1, boom • 
move steadily outward inco thc rc~t oi lht 

l'eul Rivcr Deha. 

Shenzhcn is changing in other WJ)s. 

too. lnstead of ju11 hardware (like hovcr­
bouds), it's making sophis1ica1cd prod• 
ucts that combine hardware wich soltwitt 1 

· 

(jusHn·time book.ible clectric scootc11. 
app·controllcd droncs) and, incrc.1singlr. 

artiflcl.il intclllgcncc (1r.10slation de\·iccs. !!::=i~"lt:~l'.!~ 
toy robots, semi·.iutonomous vchiclcs). 
Moving beyond its rcputalion for dcvelop­
ing chcap rip·offs of othcr pcoplc's ide.is, 
it's bccomc more oi a hub Ih.ti connccu 
innovatlon, manufacturlng. ;md knowlcdgc 
ali ovcr thc world. 

This mcaos Shcnzhcn could become 
somcthing 1ha1 SUlcon Valley-for ali its 
extraordim.ry conccntratlon of money ~ d 
talcot-has ncvcr quhc beco: a technology 
hubwlth products avalW>lc forC\>-crycoun­
try and almost any budgct. Thc quealon 
Is whcthcr il c.tn kecp adapllng ffld grow­
ing io thc íacc ofthrcc comblncd thrc~t<: 
burgconlng barricrs 10 globaliution . .in 
lncreasingly authoritarian Chincse go\'• 
cmmcnt, and lhe costs oi its own success. 

ShanzhaJ and the mountain 
bandits of tech 

M 
0s1 global consum· 
ers' first con1ac1 ";1h 
Shcnzhen C11DC through 
products like the selfic 
stick. Sccmingf)' fri\'O• 
lous, reloth•ely CólS)' ro 

lf.ES' 
i l:<-1 
iid:!H· -

Formalizallon era 

Tht" factor, droYe lhis penod: 
Workorll bocame moro skJled and 

demanded hlglw wa11f!1 Suc:cesshJ 
C0mpanios hrld roputollons to p,o­
tect arld lnOYlld towlll"d b<anóed p,od­
uc:1, And lhe go,e,nmenr beQan to 
CtllCI! down on lnteloctuot-p,O[)et1Y 
lhen as li IO()k ,1_ lowanl Ili wT0 
comm;1moo1a 

I=-
Maker movement ~--\O-~ ~Ut<aqiangln2015,,,_alhou· 
Mnd .,,,._.-·_,,sei ur> to 
onco.ngacompróes toci."9iop,_ 
p,oducts ns1Nd oi COl>)'lr>g emlong 
oneo. ln realty. many _., no more 
than co,,o,klng spacea. anel únosl ai 
&hui down .1,., lhelr buslnoso modets 
IIIÍlad. 

SJllJl.lllll • •nufac tYtet• c•n 
declde • h•t to pz:oduce b,- vi&lting 

Hvaqiangbei · a v11t ••tket , •h•r • 
nunot•d1 ot fac.toua1 ma1nt a 1n t1ny 

1to1at1onta . 

Glob.iliz.ilion cr.i 

A more matur,, lrvwloall0n acosyatom 

-~-· _,aneis how \O _ ,.,., globoj _, 111 enabled by 

- 'º -tur• COl)ftat, gict)al crowd­
oourcing plattorma, pnmod ....,. CI\An· 

nela. ~ lhe nso oi a Chnese CtM""" 
Class ll\01 can \O'<n w11~ glot),,l dollgn 
nom,s 

ta 
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manufacture. they wcrc bom of J procc·ss 
of product dcvclopmcnl and dis1ribu11o n 
callcd slta,,z/t11i (UJll). Toe temi litcralli· 
mcans •mounuin hidcout" (an apocryph.il 

story traces irs o rigins to lac torics '" thc 
hills of nonhcm Hong Kong). 

ln much Lhe s.-imc \\':l)' that opcn·sourcc 
software cnablcs a global communit)' oi 
dc\'clopcrs 10 copy md rc:-mix c.ach oth· 
cr's work. rapidly creating \'ariants on a 
picce o i software ro mttr difkrcnt n ttds. 
thc slulll::hni mcthod dcli\'crcd "hard· 
ware mcmcs· - gadgeL~ quickly dc,,igncd 
and buih our oi casily sourccd and rc.ad· 
ih• interc hangeablc pans. Just as d igital 
n~ws outlcts might l<'SI multiplc he~d­
lines and twccts to scc which o nc gets 
thc most clicks . .a sltaJtZhai manufacturcr 
would rclcase 10 products \,; 1h a m iJcturc 
oi copicd and original dcsigns. and go " ;th 
whate\·er workcd. 

f\ produc t th~I took 12 ro 18 months 
for a \Vcst,·m comp,my 10 bring to nurkrt 
might ,~i..c only lour to six wccks within 
thc shan.::luu c.-cosystcm. lt wu common 
lor\\'cstcm c-ompanics th.at announa,d • 
new gadgct 10 lind shan~ai \~rsions o i 
it on the shd\·cs belorc they could put it 
on salc thcmsel\'cs. l\l,1ny urly shanzlla1 
succcsses wcrc copies o i popubr phoncs 
by brands indudiog Nokia. Samsung. 
and Apple. 

l t's cas,· 10 dismiss thcsc products .lS 

chcap kn~ kolb. but rbcre w•~ • 101 o i 
cxpcrimenution w,th ncw featurcs. too. 
A notablc e.x.imple 1s thc dual SIM c.i.nl. • 
featurc only rccc ntly introJuccd to .-\ppk 
phoncs but .ivailablc to, o,-., r a d<"Cadc m 
shanuia, produm . 

\Vhat madc th1> c:-.xpcnm<'tltn,on ro>· 
, ible w.is thc Pcarl R.i,-c, Delta'• , il>rant 
network oi suppllers and sm.111 f.Ktonc,. 
and Oúnú lax .attitudc toward in1cl1C<:· 
tu.! p ropcrt)·. 1::ntrcprcncurs ,ould drc,de 
wbi1 10 produc-c t,~ \ 'Wlll\g Ih" >('U\\ lin~ 
lluaq1.ingbci nurkc-t, whrre hunJrcd, oi 
lactones n1.1intolin 5ton-tront>, oheu h t· 

ti.- more til.ln l\,'o m«"rs \\ 1d,·. "' sho" · 
c.i.,r thrir w~res. ,\ suc-c~ful proJu< 1 Ili 

l-luaqu~bcl WJ.S <'oi>'\ fot l' OffiJ't'IIIOI> 1,, 
idcntú.- and ,-opi. J.nd Chinrsr t,nnd~ 
\\'Ctl' u susccrtiblr to im,w.oon as \\'..,,1eni 
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one>. A singlc hlt. selling JS lcw as 10,000 
unirs. was sulficicnr 10 tum a profit and 
lund nine othcr markcr failurcs. 

8u1 whilc thcre will always bc a mar· 
kcr for thc ncxt fldgcr spinncr, slta11::ltai 
h;is its llmits. Companics whosc products 
gain a loothold in ovcrscas markets are 
also bcing exposcd 10 rhosc countrics· 
in1cllcc1ual·propcrty laws. And as thcy 
graduatc from fidgct spinncrs and hov· 
crbomls tu in1cmct·conncc1ed lightbulbs 
and AI dcviccs, thei• net.'CI more dcsil,'11 and 
branding cxpcnisc. 

llshanzhaihad failcd lo evolve, il would 
havc rcmaincd an intcrcsting footnotc in 
lhe his!OI)' of globaliz..11ion. Rut nothing 
in Shenzhen stays still for long. 

From the factory floor to the 
design studio 

A 
shon t.vci ride away from 
lhcbustlc oi Hu.iqiangbci 
are lhe o fiices oi a design 
consultancy callcd 
lnno,.cn. Thc calm opcn• 

pbn sp;11:e lcads to a min· 
imalist whirc mccllng room wirh a shell 

,-i--

EDi l 
1.IIRI 

Apple t ounde, 
Stovo Jobs J n • 
IPl l"U& Shen,:t,en 

ontrep1eneur1 in 
thet t •••1c h toe 
the ne• t global 
c raze 

oi awards, including severa! in tcrnational 
dC5ign prizcs. 

• Slta11zhai is a form of 'bli ndfold 
design;• cxplains lnnozen cofoundcr 

Michael Zhcng. Thc proccss, hc says, 
contains no ovcrarching s tratcgy, and 
"thc technological barricrs are cons1a11tly 
lowcring." 

Zhcng's company is onc of a new brccd 
01 consultancy, known locally as an indus· 
~ial des ign company, thar has sprung up 
in Shenzhcn to hclp borh Wcsrcm .1nd 
Chincsc firrns dcvelop products (trans· 
lation CMbuds. sman pcns, VR goggles) 
more sophisticated than what emerges 
from sham:hai. Zhcng works closely with 
pcoplc likc Donny Zhang. hcad of another 
kind 01 co~~ncy, an independem design 
h~use, wh1ch ts llkc an c nginccring firm 
w1th some design skills. 

Zheng •nd Zhang rcprescnt thc ncw 
creativc cws in Oúna. Educatcd in London 
and ~ew_York, rcspectively, thcy spcak flu­
cnt Engltsh and 01inese and are as com· 
fonablc with \Vestem design nonns and 
acsthctics as with Chincsc busine55 culturc 
and pr~uc1ion processes. Togcthcr, they 
hclp chents re.tliu: an idea, orchestrating 

lhe work bctwcen factorics. custom mold· 
ing shops, and software dcvelopcrs. They 
knowwhcre to sourcc cmnponcnts and gcr 
thcm asscmbled, but thcy also understand 
the needs and valucs oi a glolnl clicntclc. 

Industrial design companics and indc• 
pendcn1 design hou.scs are lhe: newcst parts 

oi a larger CCOS}'5lem of business services 
that indudcs incubators, coworking spaccs, 
and fab labs such as lhe Shenzhen Opcn 
lnnovation l;ab (SZOIL), ncar lhe bordcr 
wilb Hong Kong. SZOIL takes ln foreign 
and Chincse makers alikc. tcachcs thcm 
bas ic fabrication and pro101yping skills, 
and conncc ts them with design firms 
likc Jnnozcn. 

Financing, too, has cvolvcd. Budding 
shanzhaj cntrcprcneurs had to borrow f rom 
componcnt suppliers and lamily mcmbcrs. 
Now both venture capital finns and big 
rcchnology companics likc Xiaomí and 

A bike• 
lh•ting boo,n 
hea lect 10 pilo• 
o t unuaed bU:es 
ez:ound the c 1 ty . 

1 
i 
r 
õ 

i 

Th • Sn • n .rhon 
()pe n I nno v e • 
tion L • b toec hoa 
t10 11cat1o n ond 
plOl Olyp !ng. 

Tcncenr im•cst in smallcr tcams' cffons. 
Sites llke Kicksrarter and Amazon also 
allow manufacturcrs to skip lhe ro ughc r 
cnvirons oi Huaqiangbcl and reach forcign 
m.ui<cts dircctly, Online payment plaúonns 
likc WeChat l'ay and Alipay help stream· 
line sales and costs. 

As produc1s gct more advanced. thcy 
also become tied into a global sohwarc 
ccosys1cm and lts no rms. Many of the 
dcviccs now a,•ailable in Huaqiangbei use 
apps availablc on the Apple and Google 
app storcs as well as the 360 Store. one oi 
the main Android app storcs uscd ln China. 
They range from a "sman spcaker" that 
ups into Am:izon Alexa's API to app·con· 
trolled toys that sing and dance on cue 
and leam voice commands from uscrs. 
The software Is written by a community 
oi dC\·clopcrs emcrging in a software puk 
in Shenzhc n's westcm end, as well JS ln 
thc soltwMC hubs oi Shanghai and Beijing. 
Such products rcquin, considerably more 
invcstmcnt in design, software dcvclop· 
mcnt, and uscr cxpcriencc: during onc 
studio vlsir, for instance, wc p3SSC<I a room 
full oi workcrs training AI systems for 
autonomous vehlcles. 

Thls network oi design, manufacturing 
services, flnancing. and software dc\'cl· 
opment. togcthcr with a growing recog· 
nition or thc quality oi Chlnese products, 
is cnabling Shcnzhen companles to rcach 
funher into global markers. One cxamplc 
Is thc elccrric scooters that havc appcucd 
in citics around lhe world. Thc scootcrs 
themsclvcs are ali madc in China. bur thc 
companlcs that brand and distribute 111cm 
might be in &reclona (JO)'Or), Mcxico Cit)' 

A scooter on every comer 21 

(Grinl, o r Caliíorni• <Uird and LimcJ. ln 
wmc cases competing di~rribueor~ C\'c n 
use thc ~•me physlcal scootcrs, jusr with 
diffcrc nt branding and apps. 

SZOIL foundcr Oavid U c.tlls lhis thc 
cxprcssion o f "China as a scrvicc." lnstc.id 
o i having ro lcarn to build clcctric scootcrs, 
Joyor, Grin, Rird, and Lime can foc us on 
thc work that requircs loc.il knowledgc, 
likc disrribution and gc11ing pcnnits from 
city govcrnmcnts. 

lhe Pearf River Delta of 
hardware 

1 
t's become fashionablc to call Shcnzhcn 
lhe *Silicon Vallcy oi hardware." Evcn 
lho ugh Silicon \lalley's own name 
is dcrived from its ro le as the carly 
epiccntcr oi computer hardware, it's 
usclul to examine lhe arlalogy. 

Likc Silicon Valley, thc Pearl Rivcr 
Delta rcgion contains a mix oi cxpertisc 
and capabilitics. lts factorics, component 
supplicrs. service providcrs, a nd skillcd 
workforcc are difficult to replicatc. Jus t 
as Silicon V.tllcy bcnefited from the opcn· 
sourcc software movement, Shc nzhcn 
grew thanks to lhe opcn·source· likc pro· 
duction ccos)"Stem oi shan::/Jai. And thc 
Delta rcscmblcs Silicon \lallcy in bcing 

A n•" genei:etton 
of innovetoxs 
woxk seamlessly 
in Engl i &h end 
Chtnes• . 

nor a s ingular gcography but a g fobally 
intcrconnec1cd onc, a11rac1ing foreign 

inves tmcnt and collaboration and expor!· 
ing its influencc o n thc world's lcchnology 

infrastruc1ure. 
Shenzhcn's rapid gro" 1h , lhough, has 

also come wirh human costs, many similar 
to lhose cxpcrienccd in lhe San Francisco 

Hay Arca. 
The rising cos t o i fiving means many 

pcople from earlier wavcs o( migratio n 
to She nzhcn can no lo ngcr alford to tive 
lherc.Air q~ity has worsencd, so factorics 
and o thcr polluting industries are being 
mO\IC<l out o i the ci1y- along with lhe jobs 
lhat cmplo>•cd thosc first mfgrants. The 
pressures oi urban lile are compoundcd 
by the o nc-child policy China had until 
2016. which puts a hcavy burdcn o n pco· 
pie looking alter aging parcnts and grand· 
parents. ln a highly matcri.tlisLic c ulrurc. 
standing still means lalling bchind: there 
is social p rcss urc to gel marricd, but that 
also comes with thc cxpcctacio n o i buying 
an apartment and car. \ Vomen struggle to 
gc1 promotcd in a male·dominatcd worldng 
cnvironmcnL Burnout is rife. and oppor· 
tunitics for cxploitation are high. 

Some o i the constraints lhe clty expc· 
ricnccs, o n lhe olher hand, are uniquc to 



Qilna. Even as more or lhe new products 
coming out of Shenzhen uc internet· 
c:onnected. the g1wemmen1 of Xi Jlnping is 
instlluting tighter controls on the inlemeL 
Wblle sites llke Kickstarter and AmôlZOn 
ue noc blocked per se, keyways or reach· 
mgintrnWioml audlences, Uke lnstagram 
anel Twitter, are accessible only lrom lhe 
malnland through virtual privatc net· 
wortcs, whlch the govcmmcnt is making 
UIQ'elSingly hard IO use. WeChat Pay and 
Aliply, meanwhilc, rcqulrc a Chlncsc bank 
aa:ount. nwúng li hard to ~ p;ayment 
from lorelgn cllcnts, Ali this hampcrs 
Shembcn·based busincsses' drcams of 
golag global. 

Flnally, as powerful as the Shcnzhen 
tech ea>s)'Stem is, li refies hc.ivily on lhe 
cxistcnce oi frcc tnde and gr.ay-market 
labor, both of whkh are under pressurc­
the fonner from .i tradc w.ir bctween lhe 
US and Chim, thc lattcr from growing 
dcmands lorbettcrwagcs bylhc Chlncsc 
middlc c:1ass. Disuust of Chincse•madc 
Jmluasabroadisgrowing: rnanyintcmct· 
ol·lhlngs dC\'icc$, llke smart plugs and 
securicy c.uneras. have bccn found 10 bc 
easltyhacbblc,and inwl)•2018 thc hcads 
oi lhe rrwn US iDlclllgencc .igencics s.iid 
Americ.ins shouldn't buy phoncs from 
Huawei and ZTE bcc.iuse lhe Chinesc 
p-cmment might be uslng thcm to spy 
on or Interfere with Amcrican communica• 
dons nttworks. This isn'I justa Chlna·US 
problan, but a global one of rislng ·1cch· 
DOmtlonalism" tlw couJd dampcn thc risc 
of globaliution. 

The China issue 

But as the clty's entrcprcneurs have 
bumpcd up against thcse limils, thcy have 
startcd to transccnd them by exporting 
not only Shenzhen-made products but 
the Shcnzhen model itsclf. 

Shenzhen everywhere 

T 
ake a fow. Thcy'rc \"Cry tasty.· 
ln hls high·rlse offlce in 
westcm Shenzhen, Robin 
Wu hands us a few gralns 
o( mori11ga, a slightly blttcr 
sced catcn ln Ethiopla for 

its reputed hcallh bencfüs. He serves us 
Chinesc tea in sryrofoam cups, and as we 
talk, he glanccs occaslonally at his phone 
for mcssages and at a three·scrccn pan· 
orama setup hc has for video calls and 
demos. Wu, wbo made hcadlincs ln 2010 
as thc "sltanzhaiking" ahcrhc produced an 
iPad·llke dcviccwithin 60 days of Applc's 
releasing lhe original iPad, now owns and 
operates a series of factorics ln Ethlopia. 
Having startcd his Shcnzhen joumcy by 
sclling bootlcg DVDs in the carly days of 
Huaqlangbei, Wu Is now part of a trcnd 
toward Chinesc companics investingglob· 
ally in manufacturing. 

Shenzhen's rising labor coses, com· 
bincd with lhe tit·for· tal tradc tariffs thal 
China and the US havc lmposed on one 
anothcr, ue encouraging factorics 10 move 
not only outside the city but outsidc thc 
country. This adds to an cxisting trend of 
Chincsc investrnent ln production around 
lhe world, cspeclally in sub·S:ih:ir:,n Africa 

J 

and Southcast Asia, spurred by lhe Bch 
and Road lnitiatlvc- thc Xi admini~ui­
tion's own program for cxpanding pon~ 
rallways, and other lnfrastructurc across 
Asia, Africa, and Europe. 

Exporting Shenzhcn·style produc1ion 
somctimcs also means cxporting Shen1.htn­
stylc labor cxploitation. A number of 
Chincse companlcs have been embroilcd 
in scandals over pay and working condi· 
tions inAhica, forinstance. ll's also unclw 
whelhcr the cconomlc gains bcncfll botll 
regions equally or are mostly Oowing back 
to China. As researchcrs Dcborah Brãulig.lm 
andTangXlaoyang havc observe<!, Chlncst 
cconomic cooperation zones conducive lo 
tradc have sprung up around Africa, bul 
data on lhcir impact rcmain sllm. 

Yet technologlsts ln Africa and around 
the world are kcen to lcarn from the 
Shcnzhcn model. "Therc's a real eager· 
ness in Shenzhen in tcrms of reaching 
out and wclcoming collaborations." says 
Seyram Avie, an assis1an1 professor ai the 
Unlversity o( Massachusetts, Amhcrst, 
who has bccn studying conncctions 
betwcen Shenzhen and lhe African con· 
tinem sincc 2015. Shc's documented how 
entrepreneurs from countrics like Ghani • 
and Ethiopia might travei 10 China or use 
online services to build businesscs for ' 
local necds, ranging from making phone 
chargers with LED lights 10 tcstlng pro· 
tolypes for agricultura! and medical hard· 
ware. "I lhlnk lhe real hero o( thc s1ory 
is lhe small-scalc businesscs in Accra, in , 
Lagos, in Nairobi, in Shcnzhcn, reaching 

unch 
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~ The Shenzhen producttimeline 
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ennpr-,r 
wholSldetstanda 
w.temMnllblltlea. 
He had an ldea for an 
aeet,lc:abtaboanf 
lha! could operate 
-lhly wtthout 

an wwlghtty battery, 
andraleadnearty 
$750,000 from 
CNer 1,100 backera 
on Klcbtarter. He 
expertly navigalN 
lhe complex web 

ofM!Vk:esand 
manuf ac1Uring ln 
Shenzhon, but he 
can tost hls products 
on lhe party IC8fle ln 
Shanghal and under· 
atands lhe lnl and 
outa oi lhe tachnolo­
glee he la crafUng. 

Chen repof1a 1/111 
he hal aboul lhree 
monlhl frorn lnltlal 
concept to lounchlnO 
and haMlstlng prof· 
Ili before cop)'CIIS 
uturate lhe mar!<eL 
Component suppll­
era lyplcally offllf 

An empty mall b uilding neu: An• 
fa ng electz:onics mai:ket in Shenzhen 

buatl•• with people pi cki ng up and 
delivu:ing pac kag•• . 

HIIIVOSI P<Ofll• baforo other manulaclurero saturalo lho nwkol 

[ Hont fi:"3 
! Ropay loan: pronts lund next produc:tlon cycle 

90-day repaymenl about compeUtJon aupplien wtn roqulre But lhe preuuro 

terma. Th1s allowl ln lhe way that you paymenlupf,ont. to work laster Is 

Chen to fund lho do," Chon uya. "lhe This tenda to lead olways thent, Chen 

manufacturtng run more people that to design evolutJon uya. ·we can go 

and relnvest lhe are maklng lhe aame rathor than nM>lu• from concept to 

profll lnto hls nexl producl, the .. ter li tion-for example, mart<et ln throo 

concopL la." lndeed. lf an ldoa golng from on elec• montha. But that la 

"Chlnese busl· Is MW and unprown, trtc skaleboard to an 11t1U ono monlh too 

neumen don't care componant oleclrtc ecooter. alow." 
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out across 10 cach o thcr and buildlng 
things ihey think havc valuc for thcirown 
pcoplc." Avie says. . . 

Shcnzhcn has also had a more indo· 
recl inlluence on the kinds of technol· 
ogy products rhc wholc world is .m• k!ng. 
\Vhile hardware memcs likc sclfoc stocks 
and hoverboards fade lrom vicw ahcr 3 

nurryof anention, they- just llkc Jn1cmc1 
memcs- lcavc bchind echocs that crop up 
in new seuings. Toe descendam oi the sei· 
fie stick is ihe handheld gimbal stabilizcr 
that, for as liule as a hundrcd dollars. tums 
any camera into a semi·profcssional video 
platform. The hovcrboard may ~ave bc7n 
a one•hit wonder fueled by social media. 
but scooters and balance boards u c tak· 
ing off as viable modcs of short·distance 
1ransporta1ion. The firsl toy quadcopte rs 
werc llltle more than annoy:mces. but their 
biggercousins, combincd with specialized 
software, are transforming both filmmak· 
íng and survcying work. 

For now. what makcs Shcnzhcn unlquc 
as a manufacturing hub is ils ability 10 
accommodale cvcrything from the scrious 
to thc sill)", lrom thc experimental 10 thc 
sustainable. from devices that allcviate 
poverty to gadgets that grab headllnes. 
Whcn wc 3Sked Zhang about the cultural 
DNA embeddcd in thc products coming 
out of Shenzhen, he rcplied, "Products 
made in Shenzhen havc a hundred per· 
cenl Chinese DNA and a hundred per· 
ccnt \Vestem DNA. A hundrcd percent 
\Vestem bccausc, cvcn il thcy're made ln 
China, they are consumcd by the world." IJ 

An Xieo Mine leeds u,e p1oduc t t eem 
e t M11d1n , • soc ial tec hnology 
COtl'IPl "Y , e nd 1• thl authOI o f MAml.J_ 
to Hovamtots · How t brt,jtQtld ' , Ho,t 
Vi rol Mttttl x, Cb1D91DR SAc..lal... 
Pz:ottat ood Poa,, . 

J an Chipchas• is the f ounder o f 
Studio o . • I ISIIICh . design . and 
s t z:ategy conault1nc y •ith o ff i c •• 
i n S1n F z:1nc1sco ■nd Toltyo 

Wti t tan ■1 tt, 1ddi t1onal thanks 
t o Studio O reseat c h i n t•xn Ambe x 
Tan and t1ensleto1 Vivi1n Qin. 
Resau:ch 10 1 t hil , i:tic; le ••• 
part l y funded by tt,1 Hong Kong 
Des i gn T1u1t. • ptoj ect of Hong 
Ko rig Amba11edo1s of Oeaign . 
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1 
~ . ,;..,,_!,; 1 ~ wurld, 1hcn.was 1obc1onawhulcncw 

, _.. ri , 1cchnolo"", En1crclcc1rlc vchlclcs, whlch 
? f J • ,.. • - .. I \ .. t ,- " · , \.,, _ J, n, 

· • ~ • • _. i ~ :.-, • _.,,. Jr. ~,, .. ·• rc<JUln: lcss mt-chanlc:;il wmplcxlly and rely 
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.

. J: • •. . , · , ~ .'· · '" . , "';, _ , 11 · • . : f ; •. more on clcc1ronlc proW\:SS. A ChL-vro cl 
·.- Dolt's clcclrlc cnglnc conlalns jusl 2', 

' · · - ": .... .... - =-··" movlng scgmcnts, accordlng lo J lcJr• 
down pcrfurmcd by consuhlng company 
UUS. ln cumparlson, a VulkswJgcn Gulf's 
combus1lon ensine h.:i.~ 149. Mcanwhllc, 
Chln;i Jlrcady had an clcctronlc manu· 
foclurlng supply d1,,l11 ln placc from lls 



ycJI' oi producing thc world's battcrics. 

phum.·, •• md gadgct>. 
Now thc Chlncsc sovcrnmcnt i s 

cmhr.,dni; 1hc , hih lrom combustion to 

dcc1ric ,·ngin..-, in a \\'JY no othcr country 

<Jll ma1ch. h 's madc ck'Clric vchiclcs onc 
oi thc 10 pillar., ui ;\bdc in China 2025- a 

,tatc·kd plan !or thc countl)' to hcrnmc a 
gluh.J.l lcadcr in high·t<-ch industrk.., - and 

m.><t<-d policies 10 gene rate dcmand. Sincc 

201.'. almo,1 500 ek-ctric•\'Chiclc compa· 

n1<·, ha1·c launchl-d in China to mcct thc 

guwrnmcnt', mandate and to cash in on 

,uh"J,n d< ... igm:d to gcncratc suppl)', 
1 orcon~umcr!\. lhc ~ovcn1mcnl prum· 

",·J une ui the mu,1 di!!icuh 1hings to 

ob1ain m Chin.ú mctropoliscs: a liccnsc 
p1J1,·. lowmhal pollulion. thc numhcrol 

li<cn,c pllll'' i"u<-d cach ycar i, strictly 
l11ni1<-d. lki1ini;.1ward, lhl"m through a lnt· 

1n,. hui lhe d t.mcc oi gclling onc in any 

<:iwn war i, nm\'02"~ Slunghai s.,11, thcm 
JI an JUl'lion wilh pri«.., u i o\'cr S14.000, 

more than lhe pricc oi many dumesiically 
produccd c;1r.,. Ucc1ric-\'Chiclc platcs are 
nor uni~ fJ,tcr 10 f.tCI: lhc •...-rc frclº 

"lhe world nced, a di!!en:nt · wa)· ui 

1••1H·nng lhe crnnumy." s.l)'S llill ltussu. 
1.1.0 oi 1lw Shanghai «m,uhancy lirm 
,\ut11muhihty. ·Chin.1 rcco~nizc!) it c:m·t 
6.: Jq>cnd<·nt un íussil lucl, i1 will diokc 
on 11\ O\\ n furm.·,.-

( Juna\ hrc.,~ned. ,pccd has dianged 
ll1l· ,1ra1q.~it." uf lr.uJiticm.lJ .Juto manufac· 
lurl'f,. ~1Jn\ .lr<.· now h~1, ing thcir global 
"-lrJtq..:~ for dl't.lrifü.:.ation on Chin:l, indu..,. 
l11JI pohl\. hui lhe momentum hchind 
'.hmJ\ t.:omp.tml·, ;, hJrJI lu m.11c.:h :md 
that\ a thrcJI to Ih<· 1>0110111 line for Ford. 

( •t'lll'IJI ~lotors, and Europcan cam1akcr.,. 
"l l1<· mJu,iq ha, ,ll\\'J\\ hccn dom· 

111•~,·<.I h, l•J>Jn. thc l.uro~can,. and thc 
ll\. \J\\ J,,na, :"\ 1 . .,); llll, J fl ..l~!'.Í\l.J.lll proh.·:i..· 
" 11 ,,f t·nc.:r1,:~. rn,,ur<:t.:~.;uu.J cn\'Íronmcnt 

' ' th'' J.,hn, l lop~"" Sdtoul oi l\dvanccd 
ln1L.·rru11cm.J;l ',tu<l· _, it:-... 1 hc t:t'nt1.:r of grav· 
'" ",tultm;: 1") rJpiJly. 1 don"( think 
Jmonc: h.1, fp, r J t ,..u t· oul J ~1md n -..,pon,c 
''li \ll." (j 

The China issue 

BIG BATTERY PLANS 
China has three times as many 

planned battery plants as the 
rest of the world combined 

FEWER MOVING PARTS = 
EASIERTO MAKE 

ChovyBolt 
(EV) 

VolkawagenGolf 
(internai comb~ tlon 

engino) 

GLOBAL PASSENGER EV SALES BY TYPE 

CHINA HAS 5 OF THE TOP 1~ 
EV COMPANIES IN THE WORLD • 

(ena 1old tn 201a •• of .. pt.-.;~ 
* denotes Chin••• coap•n)' , ) > 

154,123 

* 137,436 

131,606 

Tesla 

Ronoult•Ni1 
Nitaubhhi 

BMW Qxoup 

BAJ:C Gi:oup 

SAJ:C Gi:oup 

Gooly Gi:oup 

Volkawagon Gzoup 

____ : ___ Hyundei-Ki• 

- Choi:y 

Sharc oi total new EV sales ■ Battoi:y olocti:ic rs;J Plug-in hybEid 

62, 

-----------------------------· 38' 

1,091 

Thousand units 695 1 456 I] 122 206 269 

~ iiiiiiii liaiiii ia 
2012 2013 2014 2015 2016 2017 201B 

Where are lithium-lon 
batteries made? 

$14000 
Cost of a license 

plate for an lntemal­
combustlon car 

lnShanghal 

$0 
Costofan 

electric-vehicle plate 
inShanghai 

6 
Numberofcitlesin 

China that accounted 
for 21% of global EV 

salesin2017 
DlooabeJCO 

487 
NumberofEV 

companles that have 
launched ln China 

slnce2013 
■looabeao 

Eléctric·avenue 

The rolationshlp betweon the 
US and China has bcen chllly 
lately. Alter credible accusa­
tions that China stole lntellec­
tual property, and subsequent 
tarlff squabblos, any cross­
border lnvestmonts ln areas 

llke AI or computing are under 

scrutiny, and rlghtly so. 
And then there are self• 

drlvlng cars. 
Automated vehlclos embody 

a contrary trend, whoro lhe 
companles most likely to suc­
ceed will be lho ones adcpt ai 
oporatlng ln both countrlos. 

Why? Bccausc li you wanl to 

bulld a solf-drlving car, you'll 
noed to go to Callfornla to 
rocruil pooplc with knowledgo 
ln AI and lidar tcch, but you'll 
also want access to Chlna's 
fastor commorclallzatlon, lts 
tough road condltlons, and lls 
massivo markot. To wln, you 

need to bc comfortablo in bolh 
places. 

Ono company thal l ils lhls 
descrlptlon Is Roadstar.al-

headquarterod in Shenzhen but 
wllh an olflce ln Cupertlno, 
Calilomla, whcrc il built its flrst 
car. 1 vislted lhe company's 

Cupertlno olflce recently and 
found a place where conversa• 
tlons ln Engllsh, Chlnese, and 
"Chlngllsh" take place ln a 
kllchen whero lhe offerlngs 

lncluded Taiwaneso beel Jerky 
and com torlt11as. 

1 rode a Roadstar car called 
Hui around Cupertlno, where 
pedcstrlans mostly walk on lho 
sldewalk and drivers mostly foi• 
low traffic rules. Thls is very dil• 

lcrcnt from n.1vigalin9 Chlna's 
multi-leve!, multl-junction inter• 
changes, whlch Chinese motor• 

lsts, bus and truck drivers, and 
pedestrlans allko see more 
as a battlefleld than merely a 

way to gel from here to thero. 
Llang Heng, Roadstar·s CTO 

and cofoundcr, lold mo China's 
lncrodibly complicalcd lralflc 

more diversa data sei to traln 
tho algorithms for autonomous 

drlvlng. 
Roadstar's threecofounde~ 

were aU bom in China and carne 
to lhe US for PhD programs, 

then stayed ln lhe Bay Area to 
work ai leading companles ln 

lhe a utonomous-drlvlng fleld, 
lncludlng Google, Tosla, and 
Baidu USA. Baidu's driverless­

ear unit ln Sunnyvale, Callfomia, 
whcro lhe Roaclstar colOI.Slders' 
palhsullimatelyoverlapped.has 
strong connectlons to both lhe 
US and China. Roadslar's strat• 
egy of operatlng ai lhe inter• 

section oi Calilornla and China 
Is ln many ways an lmítatlon oi 

Baldu's. 
Pony.al and WeRide aro two 

other Chlnese self-driving-car 
upstarts lhat havo headquarters 

ln Sillcon Valley. Both Pony's 
colounders, James Peng and 
Tlanchcng Lou, and WoRide's 
lounders, Wang Jlng and Tony 

Han, ali proviously worked ai 

Baidu. 
"Calilornia is lhe R&D center 

anel China is lhe pla00 whcrc lho 
rubb,er meots lho road; soys 
Michael Ounno, CEO oi ZoZo 
Go, an advisory finn locused on 
lhe eloctric-autonomous mar­
keL " lt's just a beauliful formula 

condltlons glve lho company a for success." ii 
.leff Ding :l• • PhD candidate in int.eEnat.ional z.e t.t.ion• 
at. th• Govex:nanc• of AI Pz.ogE-. Univez.aity of Oxfoz.d . 
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