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The open science and its enemies: the era of meta-scientific renaissance

Takeo Saio*

Department of Internal Medicine and Psychiatry, Fuji Toranomon Orthopedic Hospital

Abstract

The cradle of open science (OS) is the very notion of open society which was put forth in social
philosophy as a counter discourse to totalitarianism and authoritarianism around the mid-twentieth century.
OS aspires liberal-democratic society which can allow trial-and-error approach and healthy mutual
criticism. Today, OS has become reality with the advent of advanced information and highly educated
society of the 21st century. Though OS exemplifies democratization of modern science, it also embraces
dark sides of freedom, in which research with OS structure loses the purpose to serve a good society. In
the case if OS lost its control, the harm could spread out globally in the worst scenario of risk to today’s
society. To harmonize OS with the social value of science as well as to avoid runaway technologies,
regulatory science (RS) should guide OS modestly. Modern science itself would be innovated with meta-
scientific collaboration of OS and RS.
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B2 2D TEHEMICR O N2 K5 IR N AMBINZ T THE SN METH - 7228, 171
FEEZ L VS AR 2 LD bW T 3 &b 080, IRERESBbIE LS 1tk -72". Zhn
PR E AET BHE L TOEMBIROBEMIZ O, WEICRIFIZE AR L U CHEAL B4 % 4
Pk Itho FLT2LIIC A S TR BED20FEMEET, 4 V& —% v b L, BIZM
WANDT Y — - T ARAEEEL &0, FRERAEROA PRI & RN A B R L o SRR — Ak AL
ZLOETHEREIND Z Ll o7z TR EMGBH» SN TS £ TE A BHORMGEEHE LT
BHFPHEREBR LI ENTEL LI LT L ERTE &I, RIFHEROEREITA < MRS O 7RG
HAHNRPEDIERICE ST TH 5.

ARETI, FITRPEY - B2 - RiELaie 72 2 494 2 20RM» 5, =7V - ¥4
IVALZONHEGETH B [Hrhte] 120N, Z0#%, ¥ —F v - H 4 TV 20O £
LW, MRICSHOBLALLT, =7V - HA LV ZORXFABRELLTOLF 2T ) — - 4Ty
2% 5.

2. F—F - IVHBIFo—

2.1 BEPhEREEZOR

ARD A v [Frh7zFEe 2ol 13, 2014 £ ) 2 O Karl Raimund Popper 4= 2 —
V=TV R h Y AN = KREHE - EEP TR O £ F 6 T2 P 1945 4RI R L 2 AR, THY
P72t & Z Dl (The open sociely and its enemies) (ZIKHAZEDTH 5. ZOEFEZ2MHIT, H1E
W [75 b v OWLE] (The spell of Plato) ¥ Th D, H2%7 [TEOMIEAN : N— )L, Yo AL ZDEK
%] (The high tide of prophecy: Hegel, Marx and the aftermath) ¥ &7 -T2 3. Popperidt—2Z LY 7D
A—VEFNTHEEF Y X FEEER LY ANOEKRIZEEZ NI AT, B %0578 T KGE R REME:
(falsifiability) &WWIFEATTERLAEZETHATH S, REEATREME &5 DI, KBRS 72 B & o
I DIFFEICHFNCH LI N TE D, BEINDIWRMEDO S 2 5 TH IR A IRE2Z £ 135 4
T, ERETH B, LnWHZ L THb. DD, Popperdfin N INFHANDKEEATTHR, Thizk
DNWTH USRS 2N G 2 KEEE N5 &0 5 IREE - IKRED TR % 0 R U TRFEE R
HaICHEE > T (ELLTWL) EEZDTH 5.

Z D Popper AL EY2EE L TR L DD, [BA 7242 (open society) EWWHIE X TH 5. Popper
2742 e 20 T, 77 vy (BABRR) 72 2 (BIEEMi 2338 A H GRS 3258
OREIZH D, ZTNVHERTRN - SR TERES 2L 2 2] L, BHRAMEEICH 2 W TRE TRRE O
HKEZHARTH HHTREN M2 L LTn5E., 5T, BN Z2HBET 2012, Moh
DR IFEIFFICA A 2 ZH T 5 &5 BBUATEREIZME > TH D, A4 DBHEBICBERAEZZML 5215
WAITHEBIEL CEORWVHEA2HBET L5 2BUABENIEL WD, LWw5 22 ThAS.

ZD &S IZPopper DENHIE L LT 5 D1E, BHICEEARRZZ LN TEE /T, Thst
4 2 HHARAE S N2 (ABRAS@IC [ rhz]) FIrE LRGP TH D, ThrFleettaoit
BOSHREDTH S,

22 EELERBO_ER
Fid, [Nzt 2] (société ouverte) LWV I F A K, T TICHEULL 20D 7 5 v 2D %4,

Henri-Louis Bergson 7 Popper & 0 10 8 4-1ii 0 1932 4F- 12 [3EfE & 52 & D 5 E] (Les deux sources de la
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morale et de la religion) ® OHITHEE L T 72, Bergson D513 1907 E0 [RIEMEL] (1L évolution créa-
trice) ¥ &V FEARITRE Nz, ORI (elan vital) 2 ARIOMELDIEBN I TH b, LD B )IZ
WMEZDEDIZHFEL TS, EWIHIEKGRNEZEA T THLTH S, ExdmE V0o Dk, AT TIE
<, EMBELEIYHERAEITIIEITLTE Y, EMESPEEWE L THFRMEZF > T0wd 0S5 E 2
JiTH5. Bergsonid, 2E4YRKE—F YV FAORRIZHETh, TV iV b aXEEZEESANDT, 20 R
BRG] VWS FET, —NLCFEERZEL T 5.

% O Bergson 28 1932 412 il U 728 4E A [EREE SRED “PUR] ThH 5 (2O, 1934 FISRHEDELE
ThHimXHE - ek [BE LT Z] (La Pensée et le Mouvant) WHfT XN T 3). T DA T Bergson I3,
BURHMERF I T A5 72 5 O BRI LM U T3 <, 12 EREIA A %2 XS 5, Bnidls7tta%
[FAC 724 2] (sociétés closes) & MFAZZ, ZhBENIAMOEEIZL D22 AHE (amour de
Ihumanité) (ZHWED, WHHEMDRL, A% DFRENFIET S LML L 7200 [Frhzttz] To 5.
i3 [PAC 7242 ] #8A 272 72—D20BRREEARIRHAZ L LTS, HRIZHDIDIE, theLns
DY, AmEFUCL, FDRWEEZZHBLTHSZ5DHNTEREL T EmhzHi->TkD, thaEh
AR -> GEILT2 WS BETH 5.

ZD&HIZ, Popperllfii->T [fAnN 74t & ] #IBZ 72 Bergson & %72, AFttZ OG0 EEM: %
BC, Bh7z)—4—= 9 TDOTIL, Z<DALXDORNETHHTZ 2RENEMHESER/RLZDZ 57,

23 #—7> - vHIF 4 —BH

19924EDFE Y FEHTERY FEFRDIBOR, (A7 5V FEITEBLAER] il ciss, A
DFEZERNZ 3127V F 27 E N5 George Soros i, 2T —Z2 b6kt TA £ 2IThD, %
LCHMaY Ry s 22— - X7 - 237 30 2&EEFELF REFEZEEZE I Popper DR % 3213
TBELEERW S 720, [zt ] VWS MRICB T &h, 20#%, HERE L OKIIL 197945124+ —
T IHIT 4 =R ERS L, ZhPIER - TPF - SWMOBMAHEET 2REKRTH 5, BAED
F—FV U H I —HEHOBEE S THE T,

ZDEITHA =TV - IFITTF 4 —WVWIEZZ, FFRXLhT -0y EFHL 0 AT
I, BRER - 77V T LAISHIT AN IBIL 2D TH 5.

3. #A—7 B4 X

3.1 v— b RE

F =TV - H A4 TV (open science) IIXIERAETEFITAND, REDRMWL Y2 —T, [WHH*v
P -2 EBUTHE - BET S, BHTT 27 ¥ 2D EWHIER] (Open Science is transparent and acces-
sible knowledge that is shared and developed through collaborative networks) &2 EFH /L v ¥ 7 K%
¥R 86 Clara Martinez-Fuentes BIZ 5 I X DR E I N T 3Y. A =TV - 4 TV 2205 5HZ,
Daryl Chubin &9 FHEEOREFE 231985 4-0D “Open science and closed science: tradeoffs in a democ-
racy’ LW X =TV - A TV ZHE LA PILICHOZER ST, (2% Robert Merton ® [~ — I v i
(Merton’s norm) Z5|ZAWIZHLT, [v— b VDA F—2120WHHEFR, EwERH, AFER, MR
MR E RN BB AERO A PEO BB TH 52 518, FIFESERTIE8ES “BH-REWN &tts
THHZ EEFMWHENTH 5. | (If communism, universalism, disinterestedness, and organized skepticism

were the prerequisites for the production of objective knowledge in Merton’s scheme, “liberal-democratic”
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society was the obvious environment in which science flourished) &b X7=Z &3, SHNERKTAH -7
VATV ALV SEMID bR DAL IR TVS Y.

v — b U, BIEHELZSPM L CH 4O BIEE - MifEE - R (= h ) OZ & T,
Rl 41252 % O Robert King Merton 231942412 #IB L 72, Zhid LIF LIZZ O BT T CUDOS (% 2 —
F2) EEN5. £9, ZoH-E+EH (communism/communalism/communality) & W95 DiE, FHEMGR %
MELAENWZETHS, WHTE (universalism) 1EHFZE O AL 13 38 () T IR AN 72 JLHE THIr < h 5 X
XEDFELENWH T ETHD. AFIEF (disinterestedness) 1%, FIEHE-2 8D, BrofiEsBN L T
BoEWEWS ZEThb. rOARMIERET (organized skepticism) (&, FFHEN R IZ 0w
PO RN R G RO THRE S AT A S AW B TH 5. T4abb, BEEMNIZITR
FLEOVIENT, FENAOEEN LBENEMZEBRT 572012, &F - RARAFET, Bied R
OHTHICHHFIZBR I AT E AR kW, ZLTEAEZRET 52D, HHTREN TS TH 5.

ZOv— b VBB EREEPRIECAAT S Z LIS T 258 Th 221,

3.2 —MHROBZER

— ki R OFHEE#E  (public understanding of science: PUS) &, —f%ti RSB0 B nG% 2 PR L,
FHAEMBGR 2 EORBEIEIZSHE T2 E WS HN GBI 2L, 1985 FICHEEVHENS R P~ —
WE? BT IR, HTRICHT ARG OEE/M T ONEZ 5T e k5T LICHhE 5. %
HHILZOWMEERE F LB 7 Sir Walter F. Bodmer 12 204555 < fifl24 ¥ 2 ¥ 2 — L7=2", Sir Bodmer
GEE TR E L TR D, TOHSNEERBE L TIEHOBEOHM» 5, 2 IZRH R ORR % 3
HIL, WHERDIBENH S/720, PUSELTHELLZZDTH 7. ZOPUSEX—T Y - ¥4
IYADKEWMELDEDTHS.

PUSIZ & S IZBIROERIZZ 2, REEMET, §TicHohESEERitit2<h by, RO
ZL BEEECHINIEICE R T2 L5124 0, MERIZHMEL MG U TR REkic—ahin g 7 2
Y ZATED LS Tk -7- [BE - [BEZEMEFIRHICTLI2OTIE AL, Rikd 2 HRABHNZIEE B
Do T EDTH 5.

33 #F—T2 - YA IR EROBE
BEHRICIE A A THETE2EZ A OPFHA), MiflE# S % (paradigm, Zeitgeist, épistéme 75
ELWEIND)., =TV - ATV 28 &7, BREEEHERICESTITHEMRNSESL, —RTROM

Table 1 Concepts related open science

Science 2.0 AV 2=y b TCEXFEIEAY - NEHTT -2 %200, ZO/BBREAMTEL0.
WkEA A —%y P ETHAELTAID LT < Web 205D FGEIC I D ATREE 78 - 72,

eScience T A HFEECCT — & FIRIR A HEE T 5 & .

mode 2 science RN BRI TR E T a X F IE AT L, BEEZSEL THREXS 2 0.

open research MR EZIALS AT 52 & THED X 6 5 2 LA HIET 3 0.

digital humanities ARV A %2 TV 2 ML TOi§ 5 Z eIk > TR L T < 0.

cyberscience - 33 2= = Vi RFEERICIDE T 5 6 0.

Z DAth cyber infrastructure, e-infrastructure, eResearch 7 £.

k14, 15 2B HITHEEITTRK
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AKHEDN A U, GER AT M T HICHMIRE A D, Ao OEME T 3 BSOSO EMAERE D L
DB THRTEX X1 x0, BHEBNENEEL V4 — 3y 2R LTEET S LISk >7280
HEBHRES > TVBICTEL . Table LIZA -7V - 4 TV 2 OWEE L0, wThi
FEERAE RIS B 2 H BRI HEK > TRIBENZZREOMETH 5.

34 #—=T> - YA I ADOTHIEE

TiE, =7V ATV ATRERMZEARZ EE2TEDOENZIE, MEEKRANDOT 27X 2 %2H
HIZ$ %, IROET—4~\O7 228 AHIZT 2, RO EROMR - Bk, WICHW5 Y 7 b
YITRN=F YT T OAR - B, WFEERO A TEWEO S OGHE, FHEPE8E oSO, %
NOTNRZBHEEETH S (Table 2). FUEMICHERAFL, EIEARALIZOLLIICEERETGHL
TESI VIR RICKET B IVRT )V ZLTHD. T LB X138 LT ERIZE LD~ T
V=Yl 2y b —F VT AL IEHTORKMEEZBL T, MAARNLEOHRIZEEHFEL
T3 (HIRBEF VAt PubPeer 9 5 8). 7272, 25 LEMIRAEAOHDMATE, T—Z b -4 —
# — 3 v 7 (ghost authorship) D&EZIEH 5.

Table 2 Infrastructure of open science

® open access/open publication

® open data/open notebooks

® open methodology/open registration

® open evaluation/open peer review/open reproducible research
® open science policies

® open software/open tools

® open education/open scholarship

® open participation/citizen science/open research communities

SCHK17, 18 & BH I EHIT TR

35 =T -4 RDOBESR

ZZETH—TV - HA VAN, AV E—Fy &L CEEEHEET 2 200RFEOELD -0
DOHETHBZEEHW L. LorLlA—F Y - 4Ty 21203, XFIEaMERDS.

F9, A—TV A 20 E A SEHTRENSMEZE NS DIE, BUAM - BHEIIZIZED
o nKflaD». ANEELHTELTE, A—TY - A TV ZFREHMEICB T2 RT Y XL
ThdET58D85H2Y. FZTRBAA, FAVRT Y ILB3BELAMTHRE LT THS LT3,
FANVNRT ) ZLPHIC LS AR RTHYERTWS, FHIA—-TY - 4 2V 2520OHEMOH
A &SICHETIERMIRT ) XL, QHHTH S ZLE2ELOfifd$5 02 ) 7=24, @
FURAS R BB > 2l A B ET 2233222 ) T2 X203 DO0BSTHR T2 LN TEB L E
AT, MRINS YL - UNRYTFZZL - TI 222 )T XLDIDOBHIZIZZh T hIC
BSMmd D, FBHEEZZS L@EmsAr—7 Y - 42V 2128, <Y TRHEBREEZ TS, 7277,
INHIEDOVWTHEMAZIEDI I EIEHEDICEMEMETH D, T2 TEFRBL &,

ST, BRI ANT TMEDOHMEBEA TS, =TV - A4 TV ZAPOITHEIEL
T, WEICHEHMN BRI R L EEALENEFE T THY, Thred L AR ofEitoE Eizo
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BB &S RAEERFZNEEZEGDIT TR, 72, S Hidpost-truthtt2TH 0, HEWA T AIZARX
NTOBBRHUZ, HEamARET BN S H 5. L Lars, ZHIAMTRENZH#HICIZHRMIC
NEFILS5METHY, 26T %, FERPKELEVEDICRIRE RS A BRBHIZA — T - 34
IYZIZBELATNEES EVDOTHEY. &5V EAY (agnotology) ) DEEN2 ST 2L, *—
TV AT ZOFFHEORT, BXRWIZ, HBE5VEERKETIZ, T4 A4V T F— A= 3 VA
NBAREMEN BB — T, =TV - ATV 2L RBELEL D, BHEL RTINS0 (EdE
HRE) $HA5. HHTREMNAHSRE T -7 Y - 4 TV 203082 < B 5 — 5T, kD
TMOWFIZHND X512, FFRAMEIMTSIHEMAM SN2 Z L A< EMET T2 L0 5 FiEL HE
ENd., THULEHERBEIEEI LW ETIEAL, RED, BIEEHIREM 2 LS OBl (regulation) 2345
BWEDTH .

4. L¥aFph)—-HBAI2X

41 ALOEH-L¥aJ5bU—-H4 I XDO3AE

d =TV AT ZRREL BN EDITIE, A4 T A - H3F 2 A (science governance) ¥ DF% &
LT, V¥2FbY— %ALY (regulatory science) DN ETH5. L¥a25 b)) —- -+ 4y 2k
MRMIFZINE VS ERD LSS FIELXIRTHHSNEEE TH - 72238, [Flr ARl
P& (41) OWNILFEA 1987 FEITHA THID T, [HKADHDOEID OYPERLBRIZDNT, Z ORI R,
Y EH s HERE, MOAMERAEFEEORE 4, KOWNEICHS 7200 EalAR TR THD, K
WTZORBEENTEZNZNE THIL, TEEZEL CEROBFECETSR%TH 5. | LE®LEY.

WIHEZ D28 ZDFHELE K - Takan & R L, TIZOFRMEAEES AR - 35 - tE 212 XIXTRBICO
WCEHI U, MR ORRREORM L 75 5 KR %15 2 720 OFEEN R =T GHEFRFE), @ % OIERER
RERIZHDNT, HA4 F T4 v - Bl - BORISCGE (B K2 OR) 1K T 5 FZERN AT A (TEFRF?),
@R AR - BREOBGR A2 FE Lt 2N 2 iifal k2 B 35, SR CICHRNE & 135 4 50
HOR A ORI ES GIBROREE) L0 ) 3O0MEIZE L7, ZHIBORINCRIAITZ & 8
B3 % 72D ICHHE - BRI RIETH D, S SITFIRPAMIRS Wi 42 2 & 2 HIEL Thd & v
ZLEMMEIZRL TS, TRIENA =TV - 4 TV 2DWRAEBUNICEL 20 0ftE 45 5.

4.2 Jasanoff OL X 1Z hJ— - YL IT XK

LXa7 b= - ATV AEDNTimUa¥g e UTHRMIZEL DI, /"—73— F K% 0 Sheila
Jasanoff IR T 5. Meicid 1990 4D EFE™ DrhT, ML LU THMA KR T 2 E AL L TOMERE
(research science) EXETAEHEELT, LF¥aTF M) — - 94 TV 2EBERVREICHH XN 5 FE#M
BAOBKTHOTWS, $% 5 (3 Jasanoff BIZ A 2010 F 12k H &M= A v 2 €2 —LE=n®, 7z
DOBE, Jasanoff BIZIZL F 27 V) — - A TV 2F, [BORVEE2 D B3 ool T< 5 BE I ®
BEreG5ZEIETHRIE] ThHsEBRRTWS, Jasanoff ZIXDO/R LAV F 25 M) — - 4 TV 2T,
WIHDORL 724 =7V - 4 2V 203lED 5 5, FIZOFMHIIFE & QBRI 2 BEH L TW 50T,
=TV ATy X Y RIS HE T 5 0 OfEFEA - D San. NILAEBE L 2ERTo L
Fa2T7M)—-HA TV ZDI B, FHIQHRBORIF L WSMmMZ 22, =TV - 4 TV 2 MefhE
ICRETBEZ LA DICRHELEDTH 5.
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43 VZRI7#%

BRI S22 I AN BRI LERABOREL KT TWEEEDH 5 ) Z 7112 (Risikogesell-
schaft) ™% T 5. FIEMZRIEIO T &2 B4 5 &2 HORI, Vo 72 AR ORISRz B L 72
P BEHA KX UE, HADEEXAATLE Y. #*MEEHTEDZEOD, 25 Lfihsidod
72 & SRS H 2T > TR ROWOE A 5 H. AHIEKISERN: & ABYED B WREA7E % Bl 4
E RS AR E T L THE T UL, AR TH > TEIT->TERVDZESI 2. RIFD, 2D
VAo TIE, BIERGE - Bl AR - 38T - tE SIS RITTHBIS OV TS AMIZEHII L, FAmzEs
ZDIGHIZ & 5T O 2T 7l s 5 an., ZAUIBT LT TH 3 BEIZm ., By
KEEOHFERBITE RVL, TRMAEFIZEE & HFETRARE L TSRV, %2 L TZOHEIIAWNIC
RETHENDH 5. 4 OER - lHRAFFFIIZECHE A2 S, RS AFICEDOL S IZHMRT 500 %
IO ZT XS5 80D TH 5. ZOBEOHIPHRROME LZDRLF27 b)) — - 4Ty
ZTHY, X—=TV - HA LTV ZLLX 2T M) — - ATV ZALOFRPSGHORKOFETH S, * —
T AT ZFLELT I — A TV ALl E K> C IR REES XD TH .

5. ¥E®D

F—=T  HA IV ZAFERTF - T 7 VX LICAPIT AV RTILATHE UTHRIBE Nz, ZOFE
BUZIZ B A EE R OB EENORE A2 RIE LS E bk o7 SRITEBSWEEERE LT,
W ARPEE Y@ T L2 AT HIBE (artificial intelligence: AI) % Internet of Things (IoT), ¥ w5 —4
EDWMIZ K prEEMEDZ DM, ARFOTFE Friaeail 7 B (Sustainable Development
Goals: SDGs) B EAMALT, A—T Vv - A4 TV 2T L TOLTHAS.

=TV ATy 2, OFRPFOMBREIAFHICEEE S 7256F, ORITHEREHTET S, L0152
ODNEL BB ENH B, LirL, BRI 2242 THD, SHOEEL -RBe 4 25 e
LTHEDBETIBIZBONE XS HaWREEL 5T WEEERH 5. Lz ->T, MHIFRIZHIZE & A IEX
IEDIIEROWDI TIEAL, HEH»HZZI2EH52BEOHIKR - A0 EeE L2, v¥F25 M) — -
PAZVARBA =TV - ATV ZAEFEYIZT Y Vo — LT 52008 TH 5. FIEEMEEHEEL vk
I, WEKRDOIL - L EZRDZZEN, L¥2T b)) — - S ATV 2ORENTHS. 7272, L¥a5 b)Y —-
ATV ZEERBENZT — 7 R X~ TOMRISHKIGT 5D TIE AL, =TV - 4 TV 2D
EROANEDS, B HABTTAHERE L AR SHPW 22O RTlEEL T 2RI h .

FIFAR
ARIONHEIZBL, HE§F AR 0.

it &

ARgid, Trod MECXE3[LELF M) —H ALV - F =TV HA LV ANERIET—EHF ALY ZFD
B & AME R WF7EHE 2 (20234E 11 H 23 0 OK - 80, 7 - BERSRZETRACE v /3 2) OFEHIT X 5 LIFAFE L [
PNTREE Z O A 2 A TV ZAWFEORRIZ ] 123D

Tl - BEBREE R« HRT RIS Ir 28 558 A [R) R T 2023 4F- 28 s URIE 2 (28 ST 4k ) R PR A RURE S 2. 57 — &2
4 TV AN 5 ARIMEHEEERY: &GRS AT — 2 A TV 2| BT S ¢ 2023-ISMCRP-4206 fiff 7213
M HE B KY))
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