£ K’?@'[(%-}E'im

Bulletin of Chinese Academy of S Sciences Tl

Volume 33 | Issue 5 Article 7

May 2018

Uninterrupted System Innovation—Road to Germany's Scientific
and Technological Power

FANG Zaiging
Institute for the History of Natural Sciences, Chinese Academy of Sciences, Beijing 100190, China

Recommended Citation

Zaiqing, FANG (2018) "Uninterrupted System Innovation—Road to Germany's Scientific and Technological Power," Bulletin of Chinese Academy of
Sciences (Chinese Version): Vol. 33 : Iss. 5, Article 7.

DOI: https://doi.org/10.16418/j.issn.1000-3045.2018.05.007

Available at: https://bulletinofcas.researchcommons.org/journal/vol33/iss5/7

This Article is brought to you for free and open access by Bulletin of Chinese Academy of Sciences (Chinese
Version). It has been accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version) by an
authorized editor of Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please

contact Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol33
https://bulletinofcas.researchcommons.org/journal/vol33/iss5
https://bulletinofcas.researchcommons.org/journal/vol33/iss5/7
https://doi.org/10.16418/j.issn.1000-3045.2018.05.007
https://bulletinofcas.researchcommons.org/journal/vol33/iss5/7?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol33%2Fiss5%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

TT): Bt R R E

World Science and Technology Power Construction

A il et R A 5l el Fh

—RE AR ERGRE Z B

BER
FEMNERBARFEEHRAT J6= 100190

WE SROHEEREIHTRFE, ARIBRYAFSATRET AR, LF, REB QKRG T
EXEROER. BEAAFAG LI, —EXETHRAGH. 2R EEREF, BEGAFIRFAMSZLERE
MA R FE L, 18105k R 892 2, 18874 4 E M HAF TATI R L, 19115 Bk 2 5 269 8 5 AR

—BREEAREZTERBRFENDLEFLGT R, T X “XF IR

(T GEERFL ZH

FEHFAAERREFE) B3 LI, UE20#2 KRR AR | IAFFSEOG T, o X it
SN, EHFERfHE B AN AEOREEENERTHATEYAE., SATEERAN, Bohbh TR
BRET; mEATFAENRLEN, LARAL, LRNIES, 5 REATH L, 4204 GAFRS K

wiEN, KRERK.
KHEiA

DOI 10.16418/j.issn.1000-3045.2018.05.007

Db, PEREE BRI E IR R ER . A 20
Y ERAA, A ERAAE 18T AR AR EFEBUA 5 —
. ZJE, TEREBRE L BOR . SRRSO AR AT
PR A e o B — SR, P IR E O R Rt K Y
%, BAMMREEOY A “Rgn” o ZRrTE
LA N B E T — AR UK AY e RETE % . P SR
i ARVUTT RIS Vel LA A i
MBS —, AL PEE AL TR D LR RS BT,
TR R OAFR AL S, Rk LEAL TR
Wiz, HEdTH—EE, B “—2—3" hEE

BEAIRE I, KB, RFIIGFR, RS

Tz

USSR JE 2% 1700 AFRIST 18 &Rl B R,
FLIE M7 E R E T T 300 ZAEMAFHZ B, 22
A2 100 4F, FEE R RHIFAR SRR 2 K AR AR AR 122
B LM, 1810 ARAAARK AR, 1887 4R [H 4 HE
FARWFFEITHI L, 1900 4F Fif I 5 55 A7 Bt FHAs Ry K2
HANA A TR, 1911 AT EUgR S 4 2 ST A
Fe Z UG g B S 2 2 S Ak T 2 2 Bk
HIFIRERY & . IR F AT e 252 234 vl
W, DA 20 AR DORTF Ry “ slBlfng” 3+%), #BR2

TER A P EAF LR R e I AR F AR A (GHI-ZLZX-2018-17-2)

el E B 20184518

502‘2018&-%33%-%5%



GeaaLmr e 0

PraitEry el o, SCHERTIIR 1871—1914 4%, fHE[H
TERLIL Y 40 ZARME R B, S 7 —A> 20 T 9 B HE
B, MR — A7 J A Al I — BR A W i &
B TP R o XA Sy s AR TN A O .
b, PEIERFAZMRL S BOR 7T AP0 B8 R T4
NEER G YA TIEFHAIN, RO m A O ks
AR 287 2] 5 TS AL TS ALy, SR, Tollk
WANETT, KRR, WA, A7 2 A R4
HKBETG J1, RKBEATE .

Ry S
1806 4, X43%

BRI —BF

B Ok TR, i
ZZAB T L I B LR BN T AR RRIE R 2 A
1700 4 B G- EREB IR, 2R T ik ERFEBE
e E B R ¥Ea%, BITERNIES, RAH
HE—ASMR I A 8, WA ESRAH Sz
Moo (HEE 1809 4FHT, HE LEUNEBA M. A
THREIEREBEIE W 185, TERAMEZZM T, Flep
ARAG T AT 226 R DR B AR DT i ZB IR AL . 1518 4
R ZEHUG—FE, W a LR B T 5 R R,
AR I R 14 8 53 AL R 22 S S B 7 T R 1 A AR
ko TEMERS U B (1740—1786 4F )
PR B L R . BR2 B Rk B AR DL AR 27 )
BRI A ARAESRE S . XINREBEA THCMRXE . #
HISFAE . MRS
ZACFORME RN, HE-LREBR S A T
WA f—3 A e 25 2 o TR R (w2, Bk
BERAE T bk AR EM S SRR, kR B
DURFALAW 5 558N o 107 N &R B 2y G il B2 B 7 18 1
gt A G, JEHJRIRIR SR 5 50 R 2Z A Aok
5, WRFEBER TIRCORIRE . (HE) T 1789 4, M
FrZURAE B HLAS B H B WCR T B i, LR
B HAR TR B EI PR R, [ s 0 SO fE AL AR
PR T RUB TR, a8 LR B SR, 5] T Y

I 55 2 IR 1, INRREE . PG HLAE N HETESE
TR A S TR RREY o T 7 KR AT £ H At 3
J7, SRR I A e R

SRS, e k—DaEN, PrSEZ% . ita
R BEA JRPERIBCR , IS RL AT R 1o
HHDGEEIR

2 EMAZNIRE: T TFHLEEMAEZ
gN=E:2

X G BRI, WS LR R A S
ZEWE . ATAEBOIR . 2RV RN R AR T S Tk E
JRy T Ry, AR R A TR R T A MR
1810 “FHIMBUIE K2 (1949 k& “BEERKRE" )
ML, BRI 2, SR UE], X
BRI RESE St Rk B LRk
B AR LS R AFALY) . WARERE S A A ER T
RAFR TR AR, 18 R ] 5 1 5 0 i B 2 Ik R A
—il,

ARFTJEAL, DARTR K2 R DL RMIA N, &
A TR A B AR A S ] AR AR T - kR
(1767—18354F ) Bk, Rvke—Mikm T, HA
M, LAY A O R R L A B
RTINS BLIE S SERVRS M0 L gt R4
WAL, AR =D AAL T BRI ( Einsamkeit ) 3 H
1 (Freiheit) FPIRZS NEZ LR, A AR FARE
e, DARREE A AR BT, I A T

fEo BRSO R ELS G, B AT LIZIRA O
AR R, NS By 2 AR, B

RS MERT,  “HRAEGIL” H KA T
5, JESRBRFE AR BRI DR A
FAPR R 2 1) BRI o 1 P T 28 (L R B
B AR b2y 8 DR R iu AR A TR
Food, EAMIRFE AR . XA R EEE 1
R [ A UF B 3] 119 Hh2e rh A AR R 1Bl

® FOM5i% w503



- Gl

AR, EPEREATR TR LA BEOR, XHER Tl A
Mgga e R, R TAREEEAEM . BT 19 1
ORI, PEETERME R R E 2 T e

WHBE (Seminar ) /28 —MUgiBLE) | B SR
AR AT M BT R RR I A R . ER ERE IS
VAR IR, & HE PR A 4 S /N i DR MRS T B 2
MU, SO R T BB B, R N IRSE IR £ 5
TN BCE R . DRTPERIE R & T IE X
BRI, SECT ISR R AR B, Sl
TR RHERY 2R B, BN R4
BUB AL “BER” WAL BRI PELE AL i 1
2N i R e 2 S R Ui 1 RS DA B LR S IRk (R i
LI S M TEREEANA N, IR 2 B
PRETER AT, Wi, Ay BERE . X
SO FRER . REMIUEHE, EREIEXA
FRHBEE

SLEE R E A2 B E AL, 19 T4 20 4RULA
T, SCHREMITRAL T —F RGN BRI L N
RS AL AN/, AIEA TR B2
Al SR A AR BIR . 1824 4F, ZE LA AT S AR
R o, EARDG, AR 4 i sl T A
SR E s, RIERSE T 20 Ao ZRAFLEACK
BB B, RS st . SR
AT ARSI, O SRR = A i 5
—T s . IRHLARL, TR M e AR H AR o
KBEE YR MG TV SRR R, | e i as
WAL RFRARGH RIS, ORISR A AR . ]
PATE S EATAT oA st 7 A B A i 05 56 3 AU A S
P, BAGE H b T SR T

3 FFel “KRFEIHMNAR” LA FWEYERAR
bA5<FR

TR E RTER, i RA 2 T 505 %= i3
. 18874F, AJNSr T164FR “fEaies " &

504‘2018&-%33%-%5%

PR NS 2 R4 e O s 3 Y S B s oE 5
AT E Rk, O B TR A FALR A7
B R R B, 2R AR ARSI R
OB LRI, REWE R Tl A SR I M
Ao MAEAEEAEAT— R, BUHRERLAE B EOR D
MIBCEFAT S5 o X IR e HAR SRR 58 TAE Y 238 k10,
/31 I ) 28

AFETEITF (1816—18924F ) MIZZ 2% (1821—
1894 4F ) TENIYR [ Sl R AR R IRZ L, iR
PR WP AT —FP 2B . KAF USRI ST LA
EALAUE el R K R TR, M TR AN, K
AHF LS, VBT RS s (6 Bk AS 52 45 5 B B
i, Rz A S BUR SRR A R TR . b
AT AR B M i R AR S I SR, A [ A B AR
EHT (PTR) RLBTAE . BEONE K — R I B R IMIF5E
BUR B RS TT 1 5Em . BURESE 170 207 B, PEIT
BT 2770k L TRFFE T @i, BT
JERTK: (1887—18944F ) P,

TR b2 2z, R B IRl Rl
5T . BORKIRMATT N HZE SRR, WIFFRR, B
FORGIAFEAR” DR e E R AP TR A R
SEFNBARM G IR S5 T 205 M 25 o SR ZEA
ML TR . SRR | NG Tk kA
BoAr LT TR U

a5 FE Y PR ARBEFE T (PTR ) 57 [ Tl ™
f14 I i 7 T A I Ry S . 21 A T 7™ 5 14 Ok A
MR RS, 5 PTR AT F A4 [ SR AT 45
PTR Ay TR0 Tl 2 7 AR R bR, X RF7 4%
A D2k AR EA TR U AN UE R . PTR & HEA T3 —
FRYNE IR, 034 0 B GTSR, Hov T
PR IEA: BE 5 T IERE ;. PTR ¥4 119 2 K—20 g
R A W PR GHT  BRemiif  ABVP B BRI A )
MR TR T VR A5 &, AN [ (Y [ 37 3 2 50 0
= S FE A E bR e )



GeaaLmr e 0

3 24 A .
HF=.

4 NEBEREFTFREL
MERNE=TBE

1911 4F EFR LA 2= S5 B BT, B B AR A7 T 1A
Uf—TE4E, R HRPEERLF 5242 Dieter Hoffmann FULEL,
ZITLATE R 27 Z AN S Rl A BRI LA,
JER 7L Z MRS AN 1 N SE R A o %)
TI9HaR, A NEEORBZE , BURMEHAT 55 ok
M, DAE TGS s Mmoo, LR
2K 1 TETe MR B S A A S A T, A
T AABBUBUN BZ 5 B BT — ZR 0 Al i R
WFSERTAIBLAE o X — 1B RS2 1 78 52 Rl e — HH A S8 o
F UM I B Bk, Bty H6 B 45 05 T B R T
WP 4 F 3ok A TRAEAR, HAp L KATR
TR I ZEAFE . REMEESOLFARG TEYE, HUR
i 2o Mo B M R R IE I 0 4, DAgRsz et
FERRE BB AL

JEE LT E AT H Y, S R RS e AT
SERIE S e L B R 55, TEBIFFE N A AT AR A )i

VR ST Rell

W N

i
N

ZMe AR TEA A ST, EXHEE
NG ST G OR Z2 IR, fEX L, BhegsE

BEA AR 55, A AR 5 a5 LR R
Al SRR 01 T RS BRTIR Y re AN e s
( Harnack-Prinzip ) 41, RISe4R 3| —07 3 FLARHE AR
T, SRIG bR PRIE 5 . U R S AR,
JEFCA MG IR AR L T A B, LR AA
— R SR, IR REBRIERT IE MRS A R G L (2
FESEbRigAT iR, JEHIR BRSNS AR, IR NSE
JE” B TCE M T o

— IR, U BRI A ) T B IR 1Y
ITidie VFZ BRI R 5 4 A e e, Horb LA
LK - IR 1A (1868—19344F ) ST (i Uik Rk 3L
HLAL 2 F ST TR oy Y 7R [ 3 SRR, A iy 4
LTSS A G R BFSE

— A AU, AR E PR ARG A T AR
— SRR SRR EDR S AL, BT SRR,
L5 1k TR OFTE T B Bl o AR B 58T R T AR 2 7
DUk . T REZERMERISOL T, dkSe S RLE
W58, FERAASEANRIEIFT, 1920 4F 10 H30H Moz T

“EEEREN AMET o ZJE XS TR EENE
SARMGH IR S A S A — S 54 2y A= LA
C ARERE S SRR IS % RSP i

A SRy T 4 A T PRI e ) A 5

VAR, HisfE X S)eokm AT PR R A
Lo

JRR LA ST AE R USRS 1
ZRMMEM LI, BEANRME T BRI,
KGR AR AT - I (1879—1968 4F ) Fl4f HL

7 WIS (1902—1980 4F ) K ELAY, Zadfiuf]
AT [R] g, 22 b Ay S o A e 30 3 T 90 1 6 B ML 14 T
¥ NEYN (1878—1968 4F ) [UfEFE, A FFig A BHIA
Bt 3X— R T S s R

RIVE L U S 2 S AT — SR A
MBFSE . QTR TR BEIT, LA AR
TR . NIRRT el RIS (Y T & AR I
R, TEHETE TR

E
el
$

5 EREM, B EXRMEEAEHIRIFIE
O BEEEE

TEEAE 20 22w, TR T —A B H KK
SHALE I E RN R . S — AR,
B RR 7 F 5 ARG 3 73 S A A e (R ) BLEAT
BIWTFEA R LASMY LG
institution ) FATMWIFT . JFH FERE ¥ HI7E
FERY . ZINRL P A e 26 F 2

1 A o R A 7 ] [ B Ak R b s A AR
IR IR RIS BT TR E R R
AHARSRIY A T, R¥ARIRE LA o 1R

( non-university research

® FOM5i% w05



- Gl

ALG R, a7 TERMAES, HrhiRRh
52 20 4l 60 AFARATHEA T & S H KRB, LA
Lo 21 AARITATIY “ HBR A

MG LN SR RZE, 7820 2 50 4R I
FEMEHL, EEERN CHERIE T HEBCEMN
ZORE AT SRR AASREEIUN, Rl R S EERM
AERREER ARG ], RFH A B T6 IS TRRE R A
Ko

N TR B RV R TR, 20 4D 60 4F
RAVEE AT T RS BE . BB 2T %
EXFEN” PRI A r B, e
My T —HEEREA . 1965—19754F, fEEFH T 24
ik, T EMERRE S TREARER, BRI
SEFRSERE (TH) THE N TAKSE (TU) |, &Y
A AR S B AR 2R 7 R T R
I, FERCF A NBURFEERE N, BCHERT Y 30 205 AT
%20t 90 AEARAY 100 207 N, TEFIE A H iy il
M 7% b FHE] 30%,

WS HE W, PRTZHEFHEMACORELL, F
B TAARFRMEX, WEESITE, FlER S T
PERAR G T KL AA, Bk BT T 973 A
HERT, e TRMIEG 25 1A L IR,

ASEE 20 TH2E 90 AR AT, R SR E AR

SEPRE T 5T, R4 2005 AFETFIRIATRY ik
R (2017 4F )5, BOPR “mLBAENET ), USRI 5

BRI RS

20 {22 90 4R, P IE A S H Z B IR A PR -
@ BUN W1 TR, o i 2 30F 19 58 DA i B2 2 DL
@ HEREFEEZALL, METE AR E RS AR
20, AAWRE, @ HEEKE R 5 5
e, AU WA DR S N B e 45 Rl HE
il LRHES , B RS S AN A R DT,
) A 8 5 i s A A ) A S B S B, ol
PR TRGURIE . FEER R, gl i iss 4 )

506‘2018&-%33%-%5%

AR, RERMPIFES, ArF L2k R R
WA AR BT ORI NI RO S
7, I e, RESeRpE .

LA 2 PR E RS T ( BMBF ) A
Fledka 2y (DFG) KB, Hir B s fe k8 E oK
SRR PF T ZEAR IR . X P AL £ 581 i
AU PRSI . A TR R Z I T,
PEOUE R T Tl LB B 5 AR — BTN
W, Z2ACRET 2007—2012 4-H12012—2017 4EPIANBY
B @2 B BUMN 5 &N EUR (i, b 75% IR
FROE, 25% M4 M

LT R BTRD O 3 AR AR RE .
FRAERERN AR s . D A Rt X, EENHERE
FAEFE R L OF A S B S O RHFEREE L SRS IS
ARG IR R, I AR TR SRR BT 5 A [ B 3 S o Y
KHE . WEFEAE B S Iz R BIF ST sk, JF HLSei ik
RASHERERHALN, ¥ RFARZRIFHETH AR R
Eo @ AR R, TR BRI AU A5 b
BERIRIGE, AR SR . Al ) B 2R A
B, SESRAEREFE FIER I e )0 teoh, rlBRaEmt
TR A T AR SR R iy sl A5 308 Ol 3y
Yo @ Kk, BEITE-MER—RKRY:, LK
PRFEANSG SR AE [F Prop R TE S b i ae s, JF HAH T
P i R 2 1 [ PR 44 BE RS 4 )

e —BrBa, R BN IAS TR R
Uy, FERIAELIT 3405 : O 5IAGEFF 271,
FI0E T IEA IR, ARITRIHT. ANtk 7Rz al i
GrE, RIMT RKENER . @ RES 505, K%
BEBILH . ARTEWITEARE, I HBEREFIA R A
LB AN E TR R S I AT AR RIS
AR RAREIF Ty, B2 B Z505E, A7)
TR AA MR, @ MEE R FEERE S RGE S )
LA AR T o R AL S REM S | T S U AR 2 5
FH, AT SHA K.



GeaaLmr e 0

MR, LB W2 BV 2. BT
e s A DT @ R TR EIE A EE A F U
@ £ BRI, MORAR. @ MR [E i
XM LR AR A 3% B TARHERRI R,
XA G 2 1 B0 5 S5 R B A S AN RIS, st
—BIEAALR, K LR S Eut X i E e
TR BRI L E AR . @ ARV mR AR
Bo @RI ERHEIRE R KA ESIL

Bz, R CAESBOTHERT TR ERE
FHEUCE R ARG AWM ——F IR TR . Xt H 45
WA E PR Ss S, RTHRSFHE T, IR
NA

6 4518

Jo 2 RGN T AR S T BRI A 2R Y — K
Rt M, ATHER 5 TR, 9, 3k
AIEARFIGEA G [0, X T8 B 0 ) AR B 56
BEAMEIT; (ES AR TR, ] S OB R
b EXARRBINEE , T8 E PR SRE BOR T A
5SS, ANWECE, I N, BEME O, R
PO . =1 ZARAN WA AT R BT, ACAERHIE
.

SE X
kBB, AR R K 20008 . A LaRE, 2010, 7(6):
117-125.
A % 2, x| 47 K, Konrad Herrmann. /& B 32 38 4% 32 3 AT 7 1%
RIS F——F A ERASFEm S EE. PR E,
2010, (9): 48-49.
Pfetsch F. Scientific organisation and science policy in imperial
Germany, 1871-1914: The foundation of the imperial institute of
physics and technology. Minerva, 1970, 8(1-4): 557-580.
Hoffmann D. Kaiser-Wilhelm-Gesellschaft. Der Einstein-Verein,
Der Tagesspiegel, 2011-01-09.
Sachsse M. Die Deutsche Bildungskatastrophe und Die Reformen
Der 60er Jahre. Orléans: GRIN Verlag, 20009..
AR 194SFVUREE AT ML FA. A AR, IR,
WAk 3R, 3§ AL ARSE E AL, 2002: 300.
Thumfart A. Universitdt ohne Zukunft. Frankfurt am Main:
Suhrkamp, 2004: 205-221.
MEYER-KRAHMER F. Globalisation of R&D and Technology
Markets, Consequences for National Innovation Policies.

Heidelberg: Physica-Verlag, 1999.

® FOMFi% 0 507



- Gl

Uninterrupted System Innovation

—Road to Germany’s Scientific and Technological Power

FANG Zaiqing
(Institute for the History of Natural Sciences, Chinese Academy of Sciences, Beijing 100190, China )
Abstract  Many factors have played a role on Germany’s road to a powerful science and technology. Among them, the well supported and
constantly changing scientific research system has played a crucial role. German science has benefitted from institutional innovation since
its inception. Nearly every 100 years, Germany’s scientific research system undergoes major changes. These include the establishment of the
University of Berlin in 1810, the establishment of the Kaiser Wilhelm Society (KWG) in 1911, the expansion of the Max Planck Society as the

successor to the KWG after WWIL., as well as the establishment of three big “non-university research institutions”—the Fraunhofer Society,

the Helmholtz Society, and the Leibniz Society—and the “Excellence Strategy” in this century. All of these are milestone events. In addition,
German scientists and science-policy makers play an extremely important role. When behind the forefront of research, they humbly learn
from other countries that are more advanced; when they are in a leading position, they take precautions, strive for excellence, and constantly
overcome internal and external pressures in order to maintain their advantages. Always striving for excellence, the German scientific research
system will remain ever dynamic.

Keywords  road to Germany’s scientific and technological power, institutional innovation, non-university research institution, excellence

strategy
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