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(D The application of engineering and management
principles, criteria, and techniques @ to achieve acceptable
mishap risk, @ within the constraints of operational
effectiveness and sustainability, time, and cost,
@ throughout all phases of the system life cycle.
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NIVYEEZEE)ZEFZERICE FILGE KT RILE

1939: WemelsfelderhtHook van Hollandi& ) #1528 % 50 47
“no absolute upper limit of the height exists” &5/

1953: KiK., 1800 NFET,

1956: #F A& Dantzigh'Eim#EFisEconometrical Z5m X X
HBEERSMEEICORAMIR IV MEEEZEER L

“Economic decision problems for flood Prevention”

2010: FA)AZEST=/\)—2 AR ) FZE8HEIZ
7K B 3% (The Water Act) X 1E
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Adam Smith. 1723 T1790
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Hand Formula

e Hand&EULWOEFHIBTMNMMMUTEDHLHFIR GE) TRLUE=AHK

B <PL
B:EREED=6HDHIRE
P.ERELEDHER

L. RERFOHEEDKES

o BODIARMRIAYETHT

f& 1% %h F & 2 (risk-utility test)
GE)BBLTH =\ VT A EE
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Google booksIZ kD HIRBEERE
Strict Liability, PL, RAD
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F[IXFTAI—ZSFIAE S (MSUA,
Manchester Steam Users Association) HVE% 3L
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B) & THWLENDIRE
cost of being unsafe

= AA + AR + LC + GS — IC
market liability gov’'nt insurance
AA BEERMEDEX loss of business properties
AR IR A D> Loss of revenue
LC BEE.FEEENISDE |liability claims from
EHE{ERES customers, employees, etc.
GS BFILHHE (EEE | government sanctions (denial
1k, §1€%H) of license, penalties, etc.)
IC RERIZKSHHHE—REE¥ |insurance cover - premium
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Hi5

market

RELTHDH_LEZBEITHH
BEHE M -Y—EXDIZH
ZEL T HEEMNODIEFEZ
EB/I5

FHERITNNDEETHFE

2#95%  contract law
Fr% labelling regulation
SWEE certification scheme

FEEEE
liability

REREFEZzEET SO F
EFRGHEHRE-EEE1TO
(due diligence)

FiEITAE tortlaw
REBHRHHFE civil court

B

gov’nt

miFIZS NI 5-OERMNH
9 HREEECHFREMY
z/7') 79 % (compliance)

ZEHEE safety codes
EFHHIHEE inspection
EFERHEH licensing

RER

insurance

RERELNDY R Y [B] 4 F ERHE R
D=6 . ZEEEITERT S
FNET RBEEERFIT S

TEHHE safety standards
B conformance
{£F& insurance
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BADIRIK, SN T-RE

5
market

HBEELTIE REERME BT REX
BRE | EXB8H REM@EREE) |FiEEHELA | RERKRSE
~ | 2% (Bi%) LHEEIE)

R~k Ti5i%(11) F KRR % (31)
B % | JIS(49) =ZE%(72)

MAREE(T3)

1995 PL;% (95) R OEMBRL HAEZFEIERE
WTO (ERI&EE) (95~) (95~)
2000 | EXEMIRE RAZ 751k (06)
~ | SDGs, CSR R HEERTE L
| BeITEELUVE

BEEDEE
R | BAKTAER

R OEE

hER 7 B 0D B4
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BEXREFEW - mAlEAcLE D B XL

13%

. 31% < 29%
S 8% |

2007-114EfE
=N

4%

RAPEX BEXEMER
Notification
8% \\
o 25%
DEHRS  SHKE o
O BEE mESHE S B ER[ISE OHABS
FHARG ZFDith W AhiEss B 20

BA RES HEEATHERTEEICEI(RLRFDEBENDEE, Fri2456H12H
Fin : RAPEX 2010 Annual Report
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24%

31%

. 2009~B1E
. HEET
EXHMAER
FERARE

3%

C e 16% .
O injuries chemicals O Eif-86% hESH
[ strangulation M choking mEYS BAE-RERE
electric shock others REES Z D fth - INEA

BAGHEET, BHIERT—2/\0, 201287 1MBRE

FXH - RAPEX 2010 Annual Report 20



~ = :Il \
C) Bk A\ O AN
Responsible Supply Chain G7GERMAN§
ITILYY-HIVrERKRES
TETIHKELELGTEFHITEXRGH
S - FFNELXICDOENY, IREEE
DEEIZEET S, FA—/nN\JE—3 |
CNBRRICEITAERDEELGZREIZ |
EH GTEHEEICIFHAMWGYTSA-
Fr—UIZEWTHEEZEDEFR, —7F |
KEQOHWMESRVBBRELEE  g7mmas(EImay, Germany)
JTROERGEEDN DD, EHRIE BEF  20154¢6878~8H
MIZEBINT=-FE, &k UVIRIELE
DOE#%E FREIEUVIAZIVRAVRGEIZE 5 "oh abor” 2| 34
@, OECD, ILORUSERTRATSE o oo gt
ER) N HRMNGY TS/ -Fz—2IC AR L CREIND S
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ESRARI—ILDr—REMNIZH 5
HRAD)—F—FEDSDGs~ DRI

1 20 I TRTOAL
Harvard Business Review M fair trade (330) e

A&, fair trade, gender
equality, child labor,
80 decent work %, SDGsIz
B9 45F—T— 285D
60 H—ARAHM2MHLICA-TA
R(IZEEMLTWNAS.

M child labor (213)

B gender equality
(146)

B occupational

BEHVD

safety & health (78) [l

40 fl/i
consumer safety
20 (40) e
0 / B decent work (32) CX)
71~ 81~ 91~ 01~ 11~ ( IAIREYR

hbrorg A FDREFER, 201938148, exact matchD H-E D H 23



AHBEHDA?

= AA + (AR+AB) + LC

market I|ab|I|ty gov nt insurance

o

AA EXRFEDIRX loss of business properties

AR IR A D> loss of revenue

AB TS5VRMENET devaluation of brand value
EEFZEIR DS Increased financial cost

LC BE. FEEEMIoDIE | liability claims from
EHE{ERES customers, employees, etc.

GS BFICKkAHE (E%E{E | government sanctions (denial
1k, §1€%H) of license, penalties, etc.)

IC RERIZKSHHHE—REE¥ |insurance cover - premium
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() EEABRDSDGs~ DY HH A
UNESCO Chair, UNAI SDG9 Hub

ELTHYHEAEER

QLM FEIENE
REEITERZDEAMI=-ZERB TH-
f=. ZHAGMEREFEODAMILLTF
I AR HERARENCEEEBEH S
MBNEA-ES
OEARUHEDHE
SERDODBAXREZZHAMIC, EFE+t
STHREL, BT 51=-ODEREDIS
FiIRIEITHNELNH D

QO EEHEICHBITIEHR
SEHBFTOETHARNIIEEHLET
LNOREFERETEETRIEETAE

F|fREH 8= &K (2011—19)

I | o

United Nations - UNESCO Chair on Engineering Education
Educational, Scientificand . for Sustainable Development,
Cultural Organization . Nagaoka University of Technology, Japan

UNESCO Chair GIGAKU SDG Institute

scatemic g lmpact —
Imps s ~ &

ring . ] .
a Culture United Nations Academic

of Intellectual

Social Impact (UNAI) SDG9 Hub

Responsibility
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REx
insurance

HBEELTIE REERME BT REX
BRE | EXB8H REBEEXER) |FEEHLE | EFERKRSEE
~ | 2 (Bi%) LHEEIE)
R~k Ti5%(11) F KRR E (31)
Bk % | JIS(49) =ZE%(72)
MAREE(T3)
1995 PL;% (95) R OEMBRL HAEZFEIERE
WTO (ERI&EE) (95~) (95~)
2000 | EXEMIRE RAZ 751k (06)
~ | SDGs, CSR R HEERE L
HE | ZeITRELULVE FRREIEE
BEEDEHE
Rl | EARITAEN REREFERL
BEREORE LTOREEHA
Hh Bk B 0D 334 =
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ZE2EICHC-ER P RER 3
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Alternative to Regulation

RE=RBREVATLIZ, TE2EEANDBEEEEHELTHR
BRETRITHEVSEHANEAETREDHERNTRD
AUPDAD=X L. FTTRITHBC LS, EEFICHLTE

E~DEHNEEAHT. =Alternative to Regulation

BLEREEMMBEEZREELLT, O TERRAIIZIEFE
S, ZL T, 202 IZIXERE M A IXC 8 [ 2 EE O H i
NEGHASINTET-.

FOERUEERERLX, B2EERVIAADESHES
M-I AFE=ERERELEEREEETHS

BATIXZFDRENEN, F-FXBRBELABIFEEZERIKET
HE-OERBDRE—BEDATLICHT HECAHEL
M, TA—NIVEREIRDAVINDELRMERERZTHD

REIRTAVMDELRESHIEAEITDNTIEIMSEADA 22— R THEBIDIF
H{EERMFOCUSS I
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BEIVOZTORRKDERE

Herbert
William
Heinrich,
1886-1962

NA)VEIXKXEYTDEE
R&E£xtTravelers IS
ol oo ¥
KEOEREIVIOZ=ZTND%L
(FIEERESHLTELITLNS

Albert
Kuhlmann,
1925-2009

5 BLE9 4 & Introduction to
Safety Science’D&EEHV—
JLTIETUV Rheinland& &

BRE#BELF-ZTEIVIZ
TOEZLGERA.
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B) I ERIRFEDH KL (XTERER)

KE (20194F) 10{8:K KL

B4 (20204 )

HXKEE

SEIERINES 4.3JkM | Private passenger auto 248 | 6.21%
BEEE 0.83kH | Commercial auto 39
NSRS 1.83kH | Homeowners/Commercial/Farm- 142 | 9.5
(HhE) owners/Crop multiple peril
Fire/Earthquake/Flood 14
ol 0.2JkMH | Inland Marine / Ocean Marine 19| 1.61%
EBeS 0.1JkM | Allied lines / Other lines 12
F7 K 0.2k | Workers compensation 47 | 2.0Z
FRFS 4R | 2.5JkF | Excess workers compensation 1
BEEE 0.6JkA | Product liability 3| 13.4f%
Medical professional liability 9
Other liability 61
e -7RA4>— | 4002 | Boiler & Machinery, Aircraft 3.8| 10.5=
IBEERESE 9.6Jk | Property/Casualty Insurance Total |640| 7.3{%

BARFIEEREHBERIREFEB AT —2IOTREKRKREH. XBRFAFXIIEFTE (BERIE
EEHIZEFLY) . KEILInsurance Information Institute, 2021 Insurance Fact Book, ~Property
and Casualty Insurance by Line” MNet Premiums Written. Bk LtbIZ110MH/$ TEHE.
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70,000
HARORHE DT R IELLE
60,000
50,000
™ 40,000
K
¥ 30,000 TUV-Rheinland -
s Underwriters LabPEKRA ( () Intertek i4zs)
(Z2Uh) 25 1,555(8M ,608
20,000 847/8M
QA (B) ' lovd"
7 DNV ~Lloyd's Register (22)
10,0001 Caoci \ TUV-S (/;wx—) 1,232{EM
l’ 1 TUV=Non (i&)1
:Pn-n.. 1'
0 o2

100 150

50
39(8F EXEEMEL
HE EEEERSSRETIN/NEESER, 2017F5830H

2173v7



4. BAFS AT L
BARDIRIK, BSNT-R5E

B AT
Gov’t

HBEEENE W BIRRE 4 tRER
e | EXBH REAGBXRER |FEREBLE | KRRAKRKRSEXR
~ | BEE(RX) KEIEESE)
RTIE Ti5ik (1) I RARBRIE (31)
Hi#% | JIS(49) REE(72)
BT EE(73)
1995 PLi% (95) MBOERE | EEZEERIE
WTO (ERAEEE) (95~) (95~)
2000 | EXFHME RAZ #%1L (06)
~ | SDGs, CSR Mt RERE L
BE | ZT2ITELLVE mAlclER | FRRREEE
BEDFH
PRl | IBA RIS A—ADAWE | BEIRBEFRE
fElRiR DL HEEIY 1T LTOREZEH
Hh BX h KR O 5T JRGR—ZR &
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BREERRE: T ILADERFRTDEE
[C150FE R DMMFHELIEZEIRRARTFE

[HEMEEDL - ELERGE T ED
NEBDSENETNDEMIZIEZAS
NILRTHD, CONJLMZIFSENT=
EHIX.FAHIZEHTERDEOLEIEZOS
TAHAYEHLIN, —FRELE 5T 1ZENSE
LTLFEIEODLEANT, LIEKXKHIZC. T
[ZERICF=f=&20F5n 5, ]

Hi 81 : T4 )L X (Friedrich Engels,
1820—1895) , [/ FVRIZHE T 57 @
H &Rk D IR EE] (Condition of the
Working Class in England in 1844)

BH: v F T RA—E LR (MOS) THET RS 747 33



A) A—RAWEDEDY

ELIFTDNEEDE

% EXH BEEE| #HH
Ti5% 206,700 741 ER&
EIEATIEHEERE | 755,800 ER&
LR MR B I5E 4,946 135| EEH
EXREMHME)E 112,660 44| BELH
\RFEME 35,000 9 NIFHE

AiliE 40,000 N#E4E
B %% 29 46| BEH
WA E E 3,000 6| IRIEH
T ILAY)iE 1,700 36| IRIEA
B 1ERITZE 40 9| BESE

INKAER, FBICHITEHREERE, p.237.

FAIZE D IR I E
FYIZH[E

I, &
R DRl

ICIEEZEZIETC
BY, EBEohELZ
B ARG EE

=k

Az

=L

M, BRI
FEAEETEE
\TULVELY, 2D

FAHEIZESLE(TH
EEATY A AW

A—A~2X, 1972
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A—AR"DRAWE (S HEIRLI- ?

1945

1950

1955

1960

1965

1970

1975

1980

51-55 Fv—FIL

55-57 1—T >

57-63 Y35

63-64 Eo1—L

D4 |

70-74 E—RX

79-90 By Fv—

wotXx

O—RUAREZEKRKIELIZERERIILI=-DIE
RTFBHER =N, EERZHEOH-O0—R2UX(
Alfred Robens, 1910-1999) X533k 0 5@+ &= +H
FEHELEDONTOWE=FEROBER

— B, BTFROIIISVHEEMNSHERBEINTS
L), 19604 = I&National Coal BoardM i EFi{T%
Tazan, 512%117=.

FAIL DA FIUREBRAREZXRDMNCERY 2R
=FHIELT-.

1969 RobensZ & K& {F
1970 5/29 1E XK

1971 ERMEREES
1972 6/9 ZH

1973

1974 18 HSW Acti 3L




A—ARVAEFERRITHNT D
LEHEDARAVA

EXSR FHEBES 3T
CBIl: Confederation of | TUC: Trade Union Dept. of Employment
British Industry Congress Factory Inspectorate
JFEVA—DRHLIFE ITHREEDEE B RGRHLEBARNE
Z 7[R B (basic common EijBlMD &1t BHLGREEHEMREL
law principles) ICXIHRS ZFICLHZEMRABDIEIE TLNVD
~L.

C. R. Dale John Plumbe,

Secretary of TUC’s Chief Inspector

Social Insurance and
Industrial Welfare
Committee

Christopher Sirrs, Accidents and Apathy: The Construction of the “Robens
Philosophy” of Occupational Safety and Health Regulation in Britain, 1961-
1974, Social History of Medicine 29 (1): 66-88
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B) #HEZNITE MR TR o 2
IDERIEERO BHXE PRTRIEDSS

KE BA
o R/IN—)LEMIZEH o HEILEWEIZDOIVT., &
19864 (= *za%%latrﬁ.if E¥RMADIBEADHHE-
SRTEIFTE ST E DA EEMANANDREEXE
%*E*'JliiJ(EPCRA) % il Izt LCEITHEAHIESL
ELT-, tHFFDOPRTRH THEEYEHHICIEEE
E, B 17§l 7E

F

o ERDEMEERITHE ||o MELIMLLEEENR
ZREFEEL, ENBA ISEHLTCEREZRERE (H
DHEREIIRESNTLND) AEREICIEREMNZLY)
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FADI b KBS
ANETARRAD B RE

o 1980FERFIIITKEICEEL., B35 EF(HERDEZER
T HRENERE) DFIEBFEZ T U TEMBAERLT-.

o TN TIESLDILEMENBNTEY., BohEE%:
FSOh3 50, TDBRIETEEDERICH=-H6_&I2HS
HYTBMREIZIXIFEAETFZIRLELLY,

o EEREEEMZEZAEMNIZITOTLWAEARDITHRIZHZLATL
FOoTUW-HEDFDEIZIEZZDIEITZBOTEHMWEIEIZ
Bbnf-H . (TR IEICE DN TEREZHITIT HH4ES
THHAELDSRBILTNIEINITEHARDIE,

o Political appointee &M IENAITED My T IXFEEIZARHKL
THREFAB AR BUERMGE B FE D EEFINN A,
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NERRHIER (BFX) EBRILE
AR EATEUR

[ |NE |=H Fix RILiRH |BEIE RILIRE
186 |& & |H26.1.24~6.22 | 79.781=98% 21./75= 26%
183 |&HB |H25.1.29~6.26 | 63.775=84% 10.781=12%
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