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The large gap in science and technology between China and developed countries in the
West, including the U.S., should be a common sense, not something to be argued.

A ER XIS

Liu Yadong with Science and
Technology Daily
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FERR &2 B ERSER
Remarkable achievements of China’ s science and
technology development
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2112R&DTHAGDPLLE2.15%, BITEREE
15E2.1%AYFE97KF

R&D expenditure accounts for 2.15 percent
of its GDP, outstripping the average level of
2.1 percent in 15 European Union member
countries

EfFEHRe XS I S aREdEE. XE, KEH
REZ

The citations of Chinese papers on science
and technology surpass Germany and the
United Kingdom and ranked the second
among the world for the first time

ZIPEFRSENRNERERE—, BURBE
AFRBERILRE=

The application and approval of patents for
invention rank the first in the world. China
has the third most valid patents for
invention in the world.

LESHEARLSHBIZ13.6R
The number of high-tech firms has
surpassed 136,000 across China
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1. BEREFKEXIERS

Notable improvement on the level of technology innovation




fn==fik Aerospace
RE 3 XA EH KIERJIF
Tiangong space labs, Shenzhou spaceships, Tianzhou cargo

spaceships, Chang’e man-made satellites, and Long March
launch vehicles

#BRitTHE Supercomputer
BRI ETIES TR R R 2 7S

China’s supercomputer has claimed the lead of the
world’s top supercomputers for 10 consecutive years

EE%4E Gene editing

Er. BMOHBISHF—RMAR

World top achievements have been achieved in
applying gene editing to medical care and breeding.

FHREIFTKFEXNIEES - REEEHRA
Improving technology innovation:
strategic high-techs




RN BIFTKFRIBIRS - Bkt

Improving technology innovation: basic research

2012—2016
EA i NIEIE
Growth of funds for basic
research in 2012-16

HIHARE R NRIEIER, M20125FER9499Z Tt FI2016FERY8231Z27T, 1EIRIA65%
ExRERHAITH. BARZEESHFEIIANEKRRIGEIFFIRZ X FRUERISF I E
Funding for basic research grows fast from 49.9 billion yuan in 2012 to 82.3 billion yuan in 2016, an
increase of 65 percent. The national key R&D programs and National Natural Science Foundation
of China continue to increase support to major original innovations and interdisciplinary researches.




Z5IR] LIS PE Science satellites ‘
FAST FAST Ny
g | B = =V o AT M g Laboratory for neutrino oscillation in Daya Bay4
EigiE Shanghai Synchrotron Radiation Facility

2RIt R HE%ERTTLEE Experimental Advanced Superconducting Tokamak

SXRAEISELIXIER, AREREERRZROEHEEEEYRRARD.
Major research infrastructure attracts world’s attention, laying a technological
foundation for China to move toward as world’s technological center.

RUNBIFKFEXNIBRRES - Fa%R

Improving technology innovation: platforms




RN BIFTKFRIERS - AZPME

Improving technology innovations: talents

BUFrEIML A IMREEER, 20165 E ARSI LEX387.8FAE, EttFg—,
HEIEEM S HFROHE Full-time equivalent of R&D personnel amounted to 3.8/8
SNV RIREFORE. million in 2016, ranking the first in the world.

FALHR. BAH. SIFTAZ#HERITR, AR EEREESTNE
BATaTE, PRBEBATHIZFRNTLSE, E7slH 7T —HfEER
PHAT, SRR LREANENEZAT "AEH" .

China is becoming a
world fertile land for

startups as it attracts

The recruitment program for global experts, program of
more and more . : : .
fostering innovative talents, action plan for training talents

innovative and introduced by the Ministry of Education, and the program for
entrepreneurial talents. 100 top scientists funded by Chinese Academy of Sciences have
trained and attracted significant number of top researching
talents. They also brought back the most Chinese students

studying abroad since the founding of the new China.
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Technology innovations bolster up economic and social development
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TN EETEL
E3|ia a3 sales of integrated

5G recognized as circuits surpassed
an international 10 billion

standarg
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New drugs and PRI §
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BEBRALE
EEHFREIS
nuclear power
R RIS RE - EXEIR technology and
Bolstering up economic and social development: major programs eqUIpmentI(Ijead the
wor




PHR BB RS RE - EXTIE

Bolstering up economic and social development: major projects

= ¥k BEHRIEHFES 2323 N
high-speed railway Lanjing drilling platforms Hong Kong-Zhuhai-Macao Bridge

BEREEERE2 2 RE, SEHCSBEEMN0NLE; BRkEERERRISHTARPEREX. HHRE RIEEIN R, RALRGSRAZTERS. it
SXxsIlmiksE ERNBLEEHTEEZ—, AIIEREERKEIXIHR THRMEERX., inERESIHIE

The total mileage of high-speed railway has surpassed Lanjing super deep-water semi-submersible drilling The bridge breaks foreign monopoly, is the
22,000 km, accounting for more than 60 percent of the platforms are one of the world’s largest maritime drilling project of the most advanced comprehensive
world’s total. Fuxing high-speed train is in commercial platforms with the most drilling depth. The platforms technologies, and the most difficult and largest
operation. have finished China’s first exploitation of combustible ice. project with the highest standard.




FheciES
Electric cars

16075%

1.6 million

FEERSEM~mS
AHBHNFAVRR IS,
KitFiHEEEg 160
B,

Electric car making is
fast growing with 1.6
million cars being

sold

A|AEER
Renewable
energy

62T R
600 million kw

n] B REilR A2 A 241 56
6{2F R, RFhEsHzE
TERAZERIERX,
SEMAKERSHIHEE
i = el Tl = 8

The installed capacity of
power generation from
renewable energy has
exceed 600 million kw.
The wind and solar
powers reserve and
transmission project is
the world’s largest and
most frequently used
demonstrative project
for comprehensive use of

renewable energy.
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FE5T
Digital
economy

22.6 517
22.6 trillion yuan

WFRiTt. Fasgr.
HEEFRELRE.
2016EFEI=F 42T
tRixE22.6 51Z7T.
Digital economy and
sharing economy are
booming. The
valuation of digital
economy reached

22.6 trillion yuan in
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RIS SRR RRE - FirlEnes
Bolstering up economic and social development: new industries and new
momentums

T A 12




3. B He N ERR RN FIEHR

Reform on R&D institutions has been deepened

SRS EEE EFAMCERRE 7THELEN%AZIMER, SENBPERFENRER SRS,
Bl “WER" NEREGERHE, HESENERREMBEtsIEERER, LIEREIE!
#h. LAGUFRIREN A2 RAVIERE AR,

Reform on R&D institutions spearheads efforts in advancing all-around reform. Notable
progress has been made in advancing the reform in a holistic, systematic and coordinated
manner. Major headway has been made in reforms to streamline administration, delegate
powers and improve regulation and services in the R&D sector. The main framework and

system for R&D administration have been built. The pattern of reform-driven innovation,

and innovation-driven development has basically taken shape.
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Enterprises have become the driving e
forces for innovation. Their R&D inputs, S8

personnel, and patents of invention

Succe. YW
account for more than 70 percent of the UCES :

AV EUFE it RS

totals by the whole society.
Enterprises become the driving forces for innovation
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(BH2HEIR) ATAFE "REFNEAZMEARN" =
Why did the Science and Technology Daily set a column of

“Core Technologies in Urgent Needs of Major Breakthroughs”
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RAFIGEHIR AR A ERE DT

Science salon: what strangled our neck?

Core technologies in urgent need of major breakthroughs

6B21ATF, "RHARTENNET « RIFHGATROEA" RFEEIT

EFERRSERT. PEREESTRERBEROBAER, BEARRIISAK

AEZRRYERR, NMFFRERF I REFNERNLEK.

HEFBb L. AR TSFRRREEREREAR T THEF. HEEAS, &

ﬂ\Z’n’T (FHZAHR) "BEFRGRRZORA" TEHERNERMNEN G, 1+
IERT—

A science salon, with the theme of what strangled our neck? Core
technologies in urgent need of major breakthroughs, was held in China Hall
of Science and Technology on the afternoon of June 21. It aimed to
examine areas China falls short in core technologies, and rationally see the
gap between us and advanced countries in a bid to call for the science and
technology sector to pool efforts and attain breakthroughs.

Academicians including Du Xiangwan and Ni Guangnan delivered keynote
speeches at the salon. | was the last speaker. After briefing on the
background and significance of setting up a column of core technologies in
urgent need of major breakthroughs on the Science and Technology Daily, |
elaborated on ---

7T BBEZLORA, EBildRMH AL

What else do we need besides the core technologies? ™
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6H21ATH, "BRHARTHRAIINEF ? BfF
KRz OER" E2EEDPEETERRS
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XREEHEBEENX . NLERBRTNA (BH
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HEMNRBAFRRE, MRBEMECHFE. &
ESFLUBEHSSMNSRHED,

China must stop
fooling itself it is a
world leader in
science and
technology,
magazine editor says

The large gap in science and technology between
china and developed countries in the West, includin

he US, should be common knowledge, and not a

“*% yroblem.” Liu said.

But it became problematic when the people who hyp
China's achievements] ... focled the leadership, the
wblic and even thEmseree.

rW
SRR D '51/, e D
EHEEDA, BIBANAEERSERE

E#HMEMT,. EAN
=5 5 EHAKRK
Heated debates
both online and
offline, at home
and abroad
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PERESEEREMAL REERIEBLLBRAEE,

XEFEH, AERE!
A common sense, not something to be argued!
A large gap on science and technology between China and the United States,

and other Western developed nations

MEFMA0ER, FERNRFRANE T KEHE, XEEHIERRIMGIAAEEEE, BEKIIENZ
BEIEENAE.

China has made remarkable achievements in science and technology over the past 40 years since
reform and opening up, which deserves acclaims, but we should also be well aware of our

shortage and deficiencies.

KEH o
1 . 6« Man landing

arge aircra on the moon
RETOTHIT T MBS B RO, 2ET ZEERE11ST 19697 BRINERAR, M8
1954455847 7 B GikiR. HSERRI L B/ REM A R RERA BERIIA.

The Boeing 707 unveiled an era of modern jetliners. Apollo 11 launched by the United States
The United States made the first trial flight in 1954. successfully landed on the moon in July 1969. Neil

Alden Armstrong and Buzz Aldrin were the first

people landed on the moon.



7H13H PRVZZRESFE XN
SiREEREE/E

Xi Jinping delivered an important speech at the second meeting of central

financial and economic commission of the CPC Central Committee on July 13

FERIBUR R BI R R O FRE N REFRCH KRR B RAERE, REH "B
—BF" &3 BirRIERIARNENL

There is still a huge gap on science and technology, particularly the ability of innovation on
core technologies between China and the world leading countries. It cannot meet the
requirements to realize the two centenary goals.

KERURAREZERS, MHENKEZFERERE. REERTEHEGTHEZENENX, ©
MISCIREFERBIZOACFEES), ERARERENINEFEREEECFE, HERERRERM
BIRERIE.

Core technologies are the pillars of national strength. They are of great significance to
advance China’ s high-quality economic development and national security. We should
improve the capability of innovation on core technologies and hold firm the initiative of
science and technology development in our own hands so as to provide robust
technological guarantee for the national development.




A3EET Imbalances

REFHEBALER, RERIEESRE, BRRIBHAER. B2 =5, Fﬁ%ﬁﬂ;“
REFEFETA), HINREDNEILERNERRIME S B HITERN, i,
We still fall short in terms of people’ s livelihood. Poverty reduction is still an
arduous task. We are still plagued by income disparity, urban-rural development gap
d disparity between the west and east. We have paid a dearly price in terms of
rces and environment because of the extensive development path.

Bﬁ&

A7 Inadequacies

RERENN@AR, QIFEeNE, ESARRERER, BENERL. BE. ET.
BiE. FESFHTEEIGAADHER......
We still fall short in the quality and efficacy of development, and the capability of
ovation. Ecological advancement is a daunting challenge. The public still face
ties and inequality in employment, education, medical care, housing and
for the aged.
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:I:alﬁﬁﬂz China

Turkmenistan AHJGDP

AH9GDP HEZ 7013
HE® 69(sf GDP GDP per capita
per capita ranks 70th

anks 69th

INiZEGabon
AIGDP

HER 714 _
GPD per :

capita ranks
71st
FEE*PAOKXE, ‘ v

BAMBSRIBCEAC 1, BEEMTIG; BT 32 TR TR SRAT.
Given China’ s hugé®opulation, any remarkable achievement is dwarfed as it is divided by
1.3 billion, but any tiny issue becomes unspeakably huge when it is multiplied by 1.3 billion.
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AOdGEE

Ratio of population

Capita reaches

Wworld average
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he world population: was 7.6 pillion in: 2017
China’s' population on' Its: mainiand: was: 1.9

r

pillIon; abeut 18:29 percent of the world's total.

lLast year; the wuchJ‘; tr)tal economy. valued
about $8d trillion. The U.S. economy Was $19
hllien; whereas: Chinars: was: 82.7° trllion
yuan, about $12.25 trillion;, 15:12 percent of:
lhe world totalr

Economic growth
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N the next few years, China’s growth: rate IS
eEXpected tormaintain areund 6.5 percent; Whereas

the world economy: might growth at 8 percent or:

lower: Therefore, China’'s GDP per: capita could

’ L1 ’

reach the world cVEladyE N the next three yEells

V)

Q)
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~ h : f endent
intellectual p'”d'ﬁé‘rfy'r‘igﬁ'fs are/made by
China, but 15% of the key components of

the nuclear reactor still need to be imported.

¥ @Huclear_ :

BEEFeE 5SS

' "" weak independent innovation

%

| BRI MR E R =B
_ ?Eﬂ-quallty and reliability of
products in some sectors
should be improved

=

EEERITE

poor supporting infrastructure

@

B A G IR
iIndustrial structure need to be
upgraded




REThXRSHEL,
RENLFHEKBLFEEXMEMBRNEFEIERBX,
KERUARXZEPERNERAIZEE.

The report to the 19t CPC National Congress: The basic dimension of the Chinese context—that our country

Is still and will long remain in the primary stage of socialism—has not changed. China’s international status as

the world’s largest developing country has not changed.

ENpHELESERE, (E—LHELENS S i EEFRIBEFNIR. BRI i
FHalEE, FRERIRSILEE. ] " 7 ke S Fohit!
— ¥ : —{EIEdE

Our manufacturing has not been Virtual economy should be the tool of

real economy. We are not supposed to
upgraded, but some manufacturers have y PP

. .. show off the hoes, but forgot to do the
withdrawn from the sector, claiming to

L. . . farm work.
transforming into a service provider.

By Ren Zhendfei
By Miao Wei
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Areas where China falls short in core technologies
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RERIZOEAREBIREZBINE SN BF,
TS, [FRWAR, 8, =X, 8F, EUES.
China falls short in core technologies in six areas including industrial manufacturing,
information technology, materials, aerospace, oceanics and bio-pharmaceutical
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Y 6%t Lithography machines
o (XL "W 1 LAREMEERTRR SIS )
T Details determine success
HhE SRV, EERE 7oA LR, & "+=-7" &

40 REES L, ESFRORIFI I, INTEER045K, (XiE
1y D 004% FTHIZIETUCPURIK A, TIENNE MBI T4k,

sion of the lithography machine that manufactures the chip
s the performance of the chips. In the Exhibition on
and Techinology Achievements during the 12 Five-Year
od, the b5t lithography machine China produces has a
I f lnanometers, equivalent to the CPU level of
In 2004. At present, the precision level
i ma'srs has reached about a dozen nanometers.




o F Chips
(R " B, RERGTE)
Chip is the heart
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able to make low-speed optical and electrical chips, but all of

hips rely on imports. The production precision of the most

in foreign countries is 10 nanometers, but China is

AR ing chips of 28 nanometers, lagging behind by two
¢ ed that none of the chips used in computer

AC Systems, communication devices, memory

Ao systems is produced by ourselves.
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R{EZR S Operating systems
(TR, TEEHMERFARNKEZRE)

Without operating system, without supremacy

HEBEABRPEITIVES, INIRARERAK, EUAA, 3HRERLNTE
BRI ARBRER(ER S, HEER, 2017FLERAHIHLERX
85.9%, ¥RIOS/14%, HEithREF(NE0.1%. KEEINHEEE, FEFI
ALUEER, MPEF BREFNAZEANNT, BEHERTRIEEH

The public only learn about the superficial booming of China" s IT
sector, but they don’ t know the huge technological gap China is

i g. Three U.S. companies monopolize the operating systems for
phones and personal computers. Statistics show that

ok up 85.9 percent of the market share, 10S accounted

t, with the remaining 0.1 percent taken by other

. Without Google, smartphones would not have
tration. The expense of Chinese phone makers
tem for free is that they will lose accessibility

to it at any moment.




BEWKSECHL Heavy gas turbines
 "dpl K=" , BB/ Z5%)

The fatal weakness

RSECH Z N AT RIS, KZEFIARIREY,, HEEERE
WHBEE£LEES; (BEMPDEARMKES [#, i REBEEES,
EHRERERRZENEEIR, PAZHTA, FEX
"RETF BIXEE.

Gas turbines are widely used in ships, trains and large
power plants. China is capable of making automate




#ZiILEiE Core algorithms
(EiZAH, BFFIINRABS "F" )

®, Worse algorithms make the robot silly

PEERIELLSFRAHRE—KI=ANATS, ESimilas A A
HaTiHO., BTREEEZOEZE, B TU=mARENE. &
R, ZATFRERRSANTWN=EA "OAKRK" B9 m. Z0
REARIT K, SHEFTRAREENME, SERESRT.

s been the world’s largest market for robot technology

for five consecutive years, but its upmarket robots have to
\/ithout core algorithm, key indicators of domestically-
abots like stability, failure rate and feasibility still lag
ial robots made by four major producers in the

g algorithms is the reason for poor stability
estically-made robots.



fn==%M44 aeronautical material

(En==tMfAARDTE, EFKCHEFERRE)

cak aeronautical materials leads to failure of indigenous large aircraft

ToitHe CIAEMEE, EIREEsE CRIME—ERG, TH
I KRR, HASREEAMUCKETSEE, &
B YWEESRENEXNT, B, EERAOMHEEEYIM
ToR, REKERMETZ1T. BREESEREBERRA
HESEERERAER, FERKRATE,

The landing gear is the only component that supports the
akeoff and landing of aircraft. Particularly in the landing,
omponent has to carry the weight of the fuselage, but
) fremendous vertical forces of impulsion. Therefore,
BITERSItY of materials to build the landing gear should be

AT
BRI SPecial-purpose steel fits. But we still lag

- e
N &

.S. in terms of high-purity smelting
till much room for improvement.




EERASERRENERIT SN, R5%E:
- R AT LAHBIAZRFFE,
EREERTLAS |G IR A BUFR,
BRLLaTLAS | iR £ ali,
HRLL S RAFAS ISR EME =B,
IHpLEw ik se B CRIDEFF RIIKFHENS SRR,

We should keep clear mind on the following issues when stressing

win-win cooperation:
« Which technologies can we co-developed with foreign partners?

Which technologies can we make innovation based on

introduction?

Which technologies can we introduce but well ensure the safety?

Which technologies must we produce by ourselves in the future?

Which technologies must we rely on ourselves to achieve
breakthroughs?




240 $

—ERERESERA%E, PARISEEERL A
240ETTRYERFHN, HSERIIRIEIX240%7T
B MEEEASERIPERSE R EEPRZE.

If an iPhone is assembled in China and
delivered tothe United States and sold
theréat@an ex-works price of USD240, the
commerce authority will include the price
directly into the trade,deficit of the United
States to China.

8.46 $

X240 TP EEE —FHMERER A BFRUEFIR ORI EIEE,
FREIRIEMXERFH L BENR RBIXIX8 46557T, (XdathI fifY3.6%

Over half of the USD240 is earned by firms including Apple that provide
patented core technologies, and China earns merely USD8.46 from the
iPhone, accounting for 3.6% of the price.

By JASON DEDRICK, GREG LINDEN AND KENNETH L. KRAEMER  THE CONVERSATION  July 9, 20138,
4:45AM

China makes $8.46 from an
iPhone. That's why a U.S.
trade war is futile

f Share / ¥ Tweet / <5 Reddit / I Flipboard / @ Email

Jason Dedrick, professor at Syracuse University; Greg Linden, research
associate at University of California, Berkeley; and Kenneth L. Kraemer,
research professor at University of California, Irvine.

The Trump administration's tariffs on China have so far targeted mostly industrial
goods like aireraft engines and gas compressors. But the administration has also
threatened to slap tariffs on $200 billion in other goods if the dispute continues.

No list of goods has been released, but the list would have to include consumer
electronics, such as smartphones, which is the largest single product category in
China's exports to the U.S.

One well-known product that might be affected is Apple's iPhone, which is
assembled in China. When an iPhone arrives in the U.S., it is recorded as an
import at its factory cost of about $240, which is added to the massive U.S.-China
bilateral trade deficit.

Five key questions on the U.S. China tariffs dispua€,;
2:19




HELFMACSHHRSIkEIFh, RBEERFEIIRIRESHCRUEASIEERCTF
B, E4ELtACERT "FE" .
The more open attitude we hold toward global innovation, the more core
technologies we should hold in our own hands. We should not distance
ourselves from craftsmanship.
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The spirit of science steers the course to the future
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‘The spread of the Western
Ie%f-hing to the East

hENEAKIIFROSNNE, TR
@, XIRIERSTIK,

18405, FESBIEMEMAIGIFE, EISRAR
| BEie, EEATHE. RikoEl, Rk
P ooy, mEeR

.

Chinese people of all social classes, from highly-
ranked officials to ordinary people, used to show no
interest in religion nor value science.

“In 1840, the Western powers packed opium and
science and forced them to China with gun power.

We had no choice but to accept. It was rude!

37
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Japan and South Korea China

STEFIAEMERRS, HERTSIEMBNRIEZEZ1S, SROTUHIAEIL
Fb7Ek1tks. BREIETFER, 3IHANHARKEIZZEZSEL.

The ratio of R&D funding for introducing and that for absorbing is 1:3 in Japan
and South Korea at the same development stage, with some sectors reaching
1:7 or 1:8. The situation in China is the opposite, with the ratio standing at 3:1.
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Without the guidance of the spirit of
science, technology development is
doomed to failure.
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Ups and downs
regarding the integrated
circuit project and large
passenger aircraft
project reflect that we
sometimes lack the
determination and
resolution to persevere

in getting things done.
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1789FF9H, 215 MREHBATAFZR i3S (Samuel Slater) , {EEHZFTIEL
Bk EMAAERE. RFENERFIIR, EXEE/\HEREHNRESII—EM
P&,

RIS RREEEARZA "EETIERZR" , EENERREE, EHE—4wEA
WRARF: “REHEE" .

In September 1789, 21-year-old Samuel Slater, a British cotton mill worker, boarded a ship to
the United States on the Thames in London. The drafts and knowledge in his brain are the
most valuable intellectual property assets the U.S. got in the 18th century.

Slater was later dubbed “the father of the American Industrial Revolution” by Americans. But
back his hometown, he had a nickname: traitor Slater.
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BfRE, SKREXHEMIN
EMFMBNSEELE, J1

FEARATRERYE. =
=
It is impossible to %‘

overtake the leading ,
countries at the turning §§’
curve in key
technological areas
after technology and
science have developed
by leaps and bounds
for 200 years.
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