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............................................................................................................................................ 90
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BAH FF E4 AFTH= BEFel A=

O ofdlel NEE AA Fole] AlEH FBL AR & Ar AES) A A
A AE 5 FAoR B Hob FAY A Aglo] AsHow duhy
G MAT gt A FRHoR AR}E JF0] B+ UL A

A 1A A 234 9F

0 AR 3 EAAAN ATAETAZE AL 4, 3] 2 5 A9 A

2
SHENE FSEl i $40] Ba

1%

O st ma AbH A (A FFAL 5 S
wgle] A, viek gl oAl B MAT 5) B Aol U@ FrHe Bt
X BE b5

Atg]el sk F3F ZA A E (indicator)
— MUY ALgH ake] A g, AAF
B2 (&9 ) o7 Wl =
- A &5
7R AR Social Implication(A}3] 3 — 93A o)grol| Tist 24 )2
gel) ol A o] ALs)Z T4
3 3§ T2 - Aﬁ%%‘:&loh’]’ %E‘J__Zjl?_ ‘?’l"g‘%
e WA 7 E (S48, 35 5)

- SelEel BE AZE BEGE)

18 B 9 Az p

#}71&e] FAHE 7)o

(speech, intervention, actions)

BX

X,
)
i

1) Godin, Benoit et al. "Measuring the Impacts of Science Beyond the Economic Dimesion"(2005)
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=9} AL
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28} 7] 0E (science based)Z i+

O Fp/luratde] 3% A @ vole, ALY, FURFIY 5 ATALE
= e Age o)

0 B 2a2E 200839 718 AZAF @ ARZGEESZ 2005~20073 71 3xd 719
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<¥ 1-6> #5789 A=A HF

AFALD A% 4% ¥ (%)

AEA¢) Bl 208 73.24

AFA9 53 76 26.76
3 A 284 100

ZAZE o7 7194 15 (%)

ZA A vl 237 83.45

A7 8 47 16.55
& A 284 100
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O AFALEE W= 7|ge 28R & 7o) vs] Hrdgoz ok 527 ¢ &
35 U3t Aoz YElg

O FE7INkikgd e JL2185S Asty] s8] ZHo AaXYe] Fa83 AU
e + U

<®E 1-8 > AFAHo] AFYA F3Edsol A= FFHE@FIAAEH)

HF ™ Az | EFLA | Z-% | P-%
A A DA F-(AFA 53 719 =1) 5.156 2.168 2.38%% | 0.018
7oA (H719=1) 8.027 3.577 2.24%% | 0.026
3 AR(EE7IE=1) —2.457 | 3.292 —-0.75 | 0.456
FEAAFR(FEAYA=1) —-1.900 1.994 —0.95 | 0.341
TALT log % 3.241 1.023 | 3.17%¢ | 0.002
FEAR(FE7IY9=1) —-0.195 | 2.099 —-0.09 | 0.926
sgHE 3 seHAlFE Al duws —-2.755 | 2.028 —-1.36 | 0.175
& —8.092 3.848 -2.1 | 0.036
ZA ¥ R-squared 0.136
w53 277

= 27 1%, 5%, 10%°0A 593hs ved
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<¥% 1-9> v} S 913 Probit 423}

’d 34 vl 4 (Propensity Score Maching

W ATsk | BELX | Z-# P-3k

71 o7 (H719=1) -0.391 0.316 -1.24 0.216
&l H-(719=1) 0.262 0.283 0.92 0.355
FEHAR(FEAYA=D) -0.038 0.181 -0.21 0.833
THAT log # 0.124 0.092 1.35 0.176
FEAHFE7IY9=D 0.619 0.184 3.3 7% 0.001
e B gkl Al g -0.337 0.185 -1.82« 0.068
&t -1.232 0.359 -3.43 0.001
w=A 277
Log likelihood -149.501
Pseudo R2 0.070

Tl 59 &5 Yl grepdsd

= A7 1%, 5%, 10%04 frelehs ek
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6.

1} &} 7] vkl 04_04 TB

H
<E 2-1> 7]€¥4 Jdd BE Pavitte] Ag 78
7184 A" . -
. . Ay FEop(4t = = 9A
(technology innovation pattern) 34 EoFH(EH) F8 7l 94
= ’;ﬂix A8 2= ,
_J_:Lx], _'_C?Sﬂ ° %JExiTjﬁ (1}\_] o %./] /Kg)d—/g]j] . %X]'ZH %T;LX]';
) Z’ AArerE—F A A
(supplier—dominated industries) 7 Y 2 = SE
=2 4D T
AR}y BRA, 719
) YA AT,
T of AEA, AV, B, fe, | A
(scale—intensive industries) ARE, 2% A 5 TEA>TAF A
AF8Alo] vlS=3h
H|
TZ7A, 2447,
AFETFAY 297)7] = setd HAe, o
= 0717] o sets =
ORE : plake] Tﬁx}ﬂz}%xﬂvﬁ
(specialized suppliers) 71A - AgRlake] B A Z8 A
2T Eg oA i
. . 19 W - &5 R&D,
HE7INE AR, (A)skehtel, | FFAY
(science—based industries) HRo] 24+ 71Z2ATAFHA
A
A& Pavitt(1984)
[J Mansfield(1991)= vl=r t71ds oz skl AAlE, 40 dgk 7]
£2 =gaje] AuAel, A} & woke) slUEe] Fay e AvAol
o
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<% 2-2> 7|49 AAFH AFHe| o J&d= Bl & (%)

. Awg s Aa seapd | 9N ES

L REHoZ ofEH HE oo wo we
AE 37 AE ot
4 H A g 11 11 17 16
2 2} 6 3 3 4
s} &} 4 2 4 4
2 A 7 7 16 2 5 1
R of 27 29 17 8
= = 13 12 9 9
A - 1 1 1 1
3 I 11 9 8 6

ARG (2001) 7127 HoHE &so] Zledale] ZRkola AIAAE
%

NZ2ATANA B7kA e RN T, AAYE AV TFHAY A=
4 F e 545 7AW #e4 &F, iedal, A S stuel 4
SAZ 74

<® 2-3> HFREE HAH FAEE P9 o)

T & }eFE 2l FEFE 2l

Aol =+ NN FxA Sk

HAe] e =33 (breakthrough) 41 | =FE A4l

salel e At A Zi71E, AAYAY 7E

R 5318 FA5% 2= Aol BF Y

535144 53519 ujA cross—licensing

2l FA WA 71, 714 71, WA 71

A= Al & A NIH, WX 7Qoe, AH2A1E | wlx) e, AHEA%
32 A o] @ Ak AR

=53], W45(2000)
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% 9 4l(breakthrough)
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¢ glerm=E AE d4l(open innovation) &
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) T

AFN TR ZFR&D subsidy)o] 719

}

T

SECIE

) 4

A 24d 7]
A

o

oR T
N H_T_
X o

O_E ,_&;.._

o =

2PN

[=3
=

AHSTEPI

Kd
<l
or
<

E]

 Of &

M= (2005), 7|

AN

To-

Z}o] (A_B)

18.34 9

CREE IR

=

R&D ®RzZF |43 (B)

12.192

=

)2

=

R&D BZF &+ (A)

30.541

719 E°] innovations

Variables

_% =1
<¥ 3-1> dFMLRZF FI g9 o

12!
b |
Outcome

A
N
<
o
b

5.967#x
7.554%%
18.165%x
0.097:
0.088:

2.857
7.558
14.616
0.353
0.548

—90—

8.824
15.112
32.781

0.450

0.636

kP <0.01, *xP<0.05, *P<0.1

AR 2AF EA

+1



A3 A 711Gl dig AR AF/MNLEZ(R&D subsidy)7t 7]
d AA R&D FAE S3AA7<7 g dFE4

(T 2 AWAFT R&D Ad7) T3 AFE 722

=]
of ¥4 4AA] (PS-matching 7<= &-§)

BEIERE | uzge wx ge i
TH as 22 =xpel(ag) a3} t—value
TR (e gh) Tt
bl Al 1741 1008 733 2.7 4
9 71 4 9617 5264 4353 2.31%x*
= 2 7] 9 525 505 20 0.41
WA 7] A 564 556 8 0.14
Az 4 1393 711 682 1.36
A oH A Y 1751 936 814 2.9
1 : #=xP<0.01, *xP<0.05, *P<0.1
O BA43}: A9NE BEaS F£E3 7dTdA ooz 79 3:3udS
AAAF o2 AFLNLER&D) T FAEE Row By

- 7149l gk A7NER 25 (R&D subsidy)©] 7194 AHA] FAE Eol= F-5(crowding
out) £ RHop= FHH o2 A FAE 58]+ A& I (stimulating effect) 7} T
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A 44 71gel d$ R&D ZA| A Y(Tax Credit)e] 71484 A

o mA= &

[ BHF R&D tax 7
(PS-matching 7]*§

mlo (g
o
gu)
4
o
s
e
il
(o
u
4
|
2l

O
fu
-
:
I

T

X

>
>

O Fd3AY A A5 7H 7149 49 3
oA ol 7]od= a1 Ye RS HAFZFo

oo M= (2005, 7= M Z=ANSTEPI #ALR)

<E 5-1> ZAALAF & FAAHHY o]

ZA AL H]
T 7 714 ZAAL71Y [ dF=Fo](a—b)| S.E. t gk
(a) (b)
ANAZAHzAEFo] | wWAHA 17918 20.007 -2.089 1.681 -1.24
1] Sl of] A o
AR ek HE A& | 17918 18.113 -0.19% 2.436 -0.08
ArHZAZFo] | WA | 33789 31.567 2.222 1.860 1.19
1] =l of] A o
AA R vE mj % | 33789 32.399 1.390 2.679 0.52
AN By | AR 13.27 3.597 9.674 2.406 4,023
E3Ed & ) 4] & 13.27 3.207 10.063 2.868 351 s
TR By | WA 4.397 0.237 4.160 1.688 2465
E5Ed & ) 3] & 4.397 0.158 4.239 2.024 2,095
zA/mAE A | WFR 0.397 0.049 0.348 0.154 2,265
#HA 53EY | gz 0.397 0.010 0.387 0.183 2115
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O A7 FHoll A Ard A o] Azt
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1. NASAQ] =A%
(1 NASA®] =24& AA o] mz} 4GAE Yol
[J Level I, The Corporate Level: 3 % Al T
O Office of the Administrator
O PA&E(The Office of Program Analysis and Evaluation)
O OSMA(The Office of Safety and Mission Assurance)
O OCE(The Office of the Chief Engineer)
O Mission Direcgorate Offices
O Mission Support Offices
O OIG(Office of the Inspector General)

O NESC(The NASA Engineering and Safety Centers)

ry

[J Level II, The Program Level: 7|3 #g % Z =719 =
O Center Directors

O Program Offices

[] Level I, The Project Level: ZZHE g

O Center Directors

O Program Offices

[] Level IV, The Contractor/Subcontractor Level: &J%2] Az 2 3174
A4 BF
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/ NASA Headquarters — Washington D.C, \

Office
PA&E of the 01G
Administrator

, Mission Mission
OSMA OCE Support Directorate .
\ Offices Oifices //
/ — N
| NESC \
Level [
Center
Directors
Program
Offices
Level IT
Center Center -
S&EMA Engineering Project
| Directorates Directorates Offices
\ NASA Centers /
Level 111
!

Off-site Contractors

Level IV

<NASA ZA >
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[0 NASAZZE AENPD 1001.0)% 4HY¥ % HAZF#A] HZ(NPD 1001.0A),
NASA ZA %

(NPD 1000.3)¢] Al 7}A] WHEAES dgdy] A|=g W
F eTxdssd EUE e

O Aekae Axdle) Adsa Axs A8 44

A E 3
=

(Planning) ¥ 51 ©9=2 A
of R3tAE AIBALE FHs= ZE L (Programming),
} 1 (Budgeting) ¢} 4 3 (Execution) ] 3TAIZ F+4 4.

President's Spa Government
Management of 1958 Performance
Agenda

and Results Act

Federal
Acquisition

Chief Financial
Streamlining Act f——5"~_

— Officers Act

T — Federal e - ==
Federal |5 — | Reauirements | <& [~ Governmant
Acquisition

Management
Reform Act

Reform Act
J

Governance and
Strategic Management

Handbook Strategic Plan Organization

(NPD 1000.3)

(NPD 1000.04) (NPD 1001.0)

| Supporting NASA Documents I

<MW NAY WHE>
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The continuous process of assessment and adjustment of NASA’s mission cbjectives,
at both the strategic and detailed levels, to reflect national priorities, Congressional
guidance, and other stakeholder input.

Analysis and Analysis and Analysis and
strategic alignment of strategic alignment of strategic alignment of
mission, constraints, mission, constraints, mission, constraints,
and resources. and resources. and resources.
Annual Annual Annual
budget budget budget
formulation. formulation. formulation.
| | |

The continuous process of designing, building. operating, evaluating., and reporting
on the portfolio of programs and projects designed to accomplish NASA's mission.

| 1 ——
Time >
e

<MW NAY ANT>

3. Atgddtdl X HIt HiA
[] OPA&E

O zZ2Iay #4 9 H717]5(Office of Program Analysis and Evaluation)Z
NASAdA F3s= Z2IOHS] #45 T8l dzFd 24S A% JuAlE
S BHOF 2005 49 299 A3,

O NASAS Abd#e] 3 #Hrhel HudA7|gol 47|72 d7 3 &4
(Studies and Analysis), HI-&#2(Cost Analysis), 9UF AY(Mission
Support), = FAKStrategic Investments)®} =HZA ZZ"  HI}

(Independent Program Assessment)F-AE i 33
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Office of Program Analysis & Evaluation

Office of Program Analysis & Evaluation
(PA&E)

W. Michael Hawes, Associate Administrator
Trish Pengra, Deputy Associate Administrator

How do we best support key Agency decisions?

Studies And Analysis
Thomas Cremins, Division Director
What do we need?

Cost Analysis
Thomas Coonce, Division Director
How much Does it cost?

Advanced planning

Analytical decision-making support
+ Enable and coordinate strategic

studies

+ Cost estimates of potential programs
and projects

+ Maintain cost estimation tools

+ Develop cost analysis policy

Mission Support
Robert Moreland, Division Director
Support PA&E Mission

Strategic Investments
Cynthia Lodge, Division Director
What is the right mix of Agency programs?

+ PA&E budget formulation, + Program and portfolio analysis
development, and execution + Agency Strategic Plan
+ PAA&E personnel management + Agency Performance Plan
* PAG&E Contract Management + Performance and Accountability Report
+ Support Special Studies
<OPA&E ZR
— — P
[ Z2AE ¢ z239 F3344
O ZEage dgozH IFH YL A1
= YA = hy A = 3L
Aol ZZAEQ 3} ol TEAEE X
Qe TR AeRanow 727 Life

e

A 7]
A=

cles

3}

Independent Program Assessment
James Ortiz, Division Director
How are we doing?

Independent program and project
reviews at major milestones
Program and project independent
cost estimates and analysis
Ongoing surveillance of projects
during development

o~

5
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.
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Ik rr
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2
4

AC)

|

r_l

O Provide Aerospace Products and Capabilities(PAPAC)ol| A3t ALY 7]
¥ (Formulation), A5 <1(Approval), AFY 7}
(Evaluation)®] % 49AIZ Yol 3.

43 (Implementation) %

Oxzzaxl/=z24de  #g Hg 2L 7153 87F(Program/Project
Management Process and Functional Requirements)S &3l AF] 7] & oA &<l
@A 7MAE #BEstn ZEOY/Z2AE #HE QAR (Program/Project
Management Requirements)= 53l 214 2 52 219, 984 L A7 59

BHAAE TAFLEZAN FS R A5V AdEgAAE F53
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PAPAC PROCESS
Manage
Strategically—] = = E
FORMULATION R o g v
A
{ L
Generate T:
Knowledge APPROVAL -— A
T
! I
O
ommunical / / T / T 3\'
Comermicat IMPLEMENTATION >
— NASA Customers and Stakelholders —

<PAPAC Process>

4. Ot R AT HS(SMA) HIA|

(] 24 Ao A (Office of the Chief Engineer)o| Al 241 Aty 43y
A% $AE B @ A4 59 WS ANS o] APPEL(Academy of
Program/Project and Engineering Leadership)®} NESC(NASA Engineering
and Safety Center)®] S&MAF-AE &3 A #d =g 2303,

[] APPEL(Academy of Program/Project and Engineering Leadership)

O 19881 Program and Project Management Initiative (PPMI)¢] A ¥ S HH=Z
3te] 19931 Dan Goldin®] NASA= FYLS A7|=2 7|E9 #AHEES o
gt F 19989 APPEL(Academy of Program/Project and Engineering

Leadership)2 A ¥, ¢+ 2 dF3 ¥4 A3 siaxeds AA 3 ¢
O AHd¥e 5 /I, ’HYE 1o &543 2 usEd 24, 7sd 4=

o] F&E& T3l 2003 EHEIokE A 5 A9 Aol thE-5te] 7—%ﬂ
Zled Aeda AA e g4 HEA Gal B g S&RMAAA S

3.
0 ZEAE #el L AATY, 2FFHY JUA FF 59 AEFAL 5
AN FYFH D R FF AN FH, SA4HA 47 58 B

NASA®] S&EMAA|A S F@ et 51
[] NESC(NASA Engineering and Safety Center)

O ZHuo}ld AIALS AV|ZE 20039 7€ HA
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O AAet #¥, nA% 1%
NASA U] F-of &
E 9] 4R o]
T oA

o, =

O EXo 30~409, Z+ Ao 30~50%H o] A&7} AEES HF{3 Qom Z+ A
Hult) 150~200 o] AE7F o 7] J=HS wjA]star A

O NASAUF AUE9 NESCH U713 E BAs AHuFE &3
o o] NASA WF TDT(Technical Discipline Team)Q1 & 71%E X+

3}
o

O A A Q1 NESC AcademyE &3 AFEFT, £ZES O] AAYolg), F317]
O Bd AYEHS Alwste] 424 dAYAR A4 e dgsta AT 3
=9 F7149 =3 2 TRE S A A £AE A

[] OSMA(Office of Safety and Mission Assurance)

A 2

O MSD(Mission Support Division), SARD(Safety and Assurance Requirements
Division), NSC(NASA Safety Center), IV&V(Independent Verification &
Validation) 9] 3¢ ¥AES T3] Bt} dEZHQ S&MA AAE vl

- MSD(Mission Support Division): AFY 73 AlY ¢ 2 H8) 7H=, <
AR Ay F24A H7IE 53 ZE NASAYF 539 A AFES

=Y. oF 1299 HE I #jA

- SARD(Safety and Assurance Requirements Division): 95 ¢] FHAA A+
F od oA B ANARY] S 243 ZY 3. oF 1699 AE
A HjA]

- NSC(NASA Safety Center): {7 @A H R ZHE S HIAv7) S
JFNAE 53l OSMAL] S&MARFF-E %
R

- IV&V(Independent Verification & Validation): @5F3)o ZF2<Ql 274
Fe7Ivt Az Eoje P EEHS TUAMNA KZES AT H A
Ase AHE 75S B oF 15089 A=A ujA|
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OFFICE OF SAFETY AND MISSION
ASSURANCE

NASA Safety
OFFICE OF THE s
CHIEF, SAFETY AND MISSION

NASA Independsnt
ASSURANCE Verification And

Validatian Facility

RESOURCES
MANAGEMENT
OFFICGE

MISSION SUPFORT BAFETY AND

DIVISION ASSURANCE
REQUIREMENTS
DMISION

<0OSMA ZAE>
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NASA Integrated Action Team (NIAT), Columbia Accident Investigation Board
(CAIB)9] Alal #&H B 3149} Diaz Reports 7|RFS.Z NASA Office of the Chief
Engineer(OCE)& 3ld5 HWHAQ] A oly] 79 kA 7S o] Fol .

O Mz /NEFo AF9 35 & 107149 A 3 HFS f5S, +841F

o
el A% % 5749 B L B S A1FL B

11) NASA Systems Engineering Handbook, SP-2007-6105
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O Nxne AR o] J1EH ARV FEE Wrlsd NeH 9WLAS

S BFa JjAdse WHE  Risk  Matrix, CRM(Continuous
Management) 52 &3l AA S A|A =7
Risk-Informed Decision
Analysis
Stakeholder

CRM Process

Communicate,
Deliberate, and

H“ Expectation,

Requirements
Definition/
Management

H Design Sclution,

Technical Planning

Design Solution,
| Technical Planning,
Decision Analysis

M berating and
Recommendinga | Technical Planning,
Dedﬁnnﬁiaermﬁue Decision Analysis

o

Technical Risk Management

< CRM1} ¢824 mop 24 Aoj 42
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Safety Mission

Reliability Maintainability Quality

<E WEe muyY>

o *g st

N
rr

2 A (contractor)d] S&MAGF7} JAXANA Q43 3
7

Technical reviewol] #o3HPDR, CDR -&)
MIP(mandatory inspection point)tt Z+E A &S AAHWitness)/ = E 3

Audit (EFA99] audit®} 7} mission directorate ZFHe] audite] U=
A daiM = 290 135 AAlstd, QA ZEIdo] S HA
< A2 A Fo3 Z2AES} AEHE Aol didiA = 1del 18]
)

Material review board®l] #¢3}e] Non-conformance A=

= & N

>

o] &FL S&MANA AUy} T2 AHAE dAYAEe] A AT
S&MAF-AM 9] g

w] A

L .

o,
ol

HA

o
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rok

AREA QD Al 2EL A

JAXAON A F3ste A7/ 2 operation®] E& TACIA]  safety,
reliability, maintainability, quality assurance, soft product assurance= 4

A F =S TR

ZgAES FAH RE dAUolEo] S&MAS #BF mIE=EE AR
TR

S&MAS] BEE EPAQ F7} 2 auditS 53
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THF

[] S&MA XA A= #&d A9

O JAXAT® 1998-2003d7tA| 9] F=zt&le] w]AdAds] ©]F, Daniel Goldin(#i
NASA Administrator)s Yo =2 sk ¢F Advisory Committeed] F
7] TRAA S 2= 20059 A3 HF HAAE HIFOE S&MA
of #d® Tt WskE =9

U

- Reliability ~Promotion Committee(Al4d FX19143]) % Reliability
Evaluation Committee(41]/d B719143]) 214

=

- S&MAY HE AYAE FALFORL AT

R (o=

- System Engineering Office 214
[ S&MA ## =274

O S&MAS] HF AYA= F4

Zol. o] A= S&MA Senior Chief Officer7}
S&MAS] HF AAARSOY AW o]l FHAFo=R HF authority7}
A4

O Yo HHdxZOS=Z Reliability Promotion Committee (2124 7191 3))<}
Reliability Evaluation Committee(A12]4d H7} 91€3h)E =

- Reliability Promotion Committee (Al1E4 FX 3= UF LIz

ol YLFS AU FFFAME A EE executive director(ZHEF
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JAXA Organization and S&MA Community

President
K. Tachikawa
Vice President
K. Higuchi
More deparitment s and offices
:
Technical Counsellor
Associate Executive Associate Executive
Director Director
= - 1 I
Director Director Diector Director Director
Ground Facilities Systems S‘“‘:’ﬂg'c P'a“““:g and| | General Affairs International Relations
Department i GlGhale Department Department
P Engineering Office Department P P
Executive Director of Executive Director of Executtive Director of Executive Director of Executive Director Executive Director of Executive Director of
Space Transportation Space Applications Human Space Systems Aerospace Research Institute of Space and Aviation ngram Lunar and Planetary
Mission Directorate Mission Directorate And Utilization and Development Astronautical Science Eq)lomhm ngrmn
Mission Dmdnmln Directorate

[ s&MA Community

<S&MA ## JAXA ALk

Rehablhty Evaluation Committee(21E]d H 7191 H3)= 5HHA ANA
S A3l JAXASL AHAQ #HHo] gl R 4HE AEVIEE FAE 9
93, 1Y A L= ARt W& s HETH A
Edo] /e #3 ko] H-¢ Toshiba 44 HiE })5 | FFoAsiy, 1d
of HA 43]9 F2AQ] I oo} ke we v FA AR 3 E 7HA A,

3l et )3 recommendationS A&t

O —~
£
il
it
o2

SEMA 97 E AAE GFE 2L 39 Fom T g
EHTFFY S&MA Senior Chief Officer ¥ S&MA Department

Z} Mission Directoratet] ] S&MA Office : #H ZAHIIA] 2 =UH =
20 2, Directorate®] HF-<o FAd we} BA= 1598 o]/ (ell: Space
Transportation Mission Directoratet] ©] Launch Vehicle S&MA Office) 2] 7|
+ 3479 <dg(e): Human Space Systems and Utilization Mission
Directoratet]  Human Space S&MA Office)e] Hlx|H. o] JA¥ELS 7}
Mission Directorate®] Executive Director®} EF9] S&MA Department
Director® =¥ I8 3}ol] JL. ZF Directorate &] S&MA Officee} EF 9]
S&MA department= gHel 23] F7]H<1 Y& T3l LS AL TS
[ei3

K

2AEY S&MA H3A 72 ZRAE wit}h 1299 S&MA H3AE
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Director: N. Takeuchi

4[ Invited engineers for S&MA J

‘ S&MA Department

/
Safety and Mission Systerr_t Si:!ety Safety & Enwronme_m Parts Program Reliability E_va!uatlon
= & Reliability Management Promotion : Committee
Assurance office : " . e Office =
(5 people) Engineering Office Division (4 people) (Secretariat)
(8 people) (5 people) (2 people)
g
“Profictionfor - System Safety * Promotion for - Parts Program * Planning for
S&MA policies Review Industrial Safety, Management Committee
plans ? - Software Quality, and - Part research and - Arrangement of
- Programs/ Projects development Environmental Development Committee
Audit Plan Process Management management Activity

- S&MA Training Impravement
- S&MA Database Design Standard Debris
- S&MA Engineering (2 people) (1 people)
Research

<JAXA H/Q S&VA EM9| ZAL >

[J JAXA H/Q S&MA Department®] %2/ 5

O Safety & Mission Assurance Office, System Safety & Reliability Engineering

Office, Part Program Office & 370 office®} Safety & Environment
Management Promotion Division 5°¢] 4&4H. 309 AAEZ LA H.

- o] & S&EMAE 93 2H AAYo]E T&& W

st
o

O S&MA A& ¢ 2 A4 promotion, Design Standard 44/ #2], S&MA
ZFd, S&MA XYooy 7|¥ A3, BdE Y3 £9 =

- % 80709 A A %A (Design standard)E A4/ &

¥ Fu)g A 497), TAA 167) 5 AAZEZA A
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JMR-001 System Safety Standard

JMR-002 Launch Vehicle Payload Safety Standard
JMR-003 Space Debris Mitigation Standard
JMR-004 Reliability Program Standard

JMR-005 Quality Assurance Program Standard
JMR-006 Configuration Management Standard

JMR-012 Electrical, Electronic, and Electromechanical Parts Program Standard

<JAXA®| Management requirements standards>

JAXA Management Requirements Standards

Established by JAXA Director of S&MA Department

Submitted by Manufacturer
Reviewed & Approved by JAXA Director of
S&MA Department

Manufacturer’'s Standard Plan

Submitted by Manufacturer
Reviewed & Approved by Project Manager

<JAXASl BE 27EZ TY 1>

Implementation Plan per Project

[J JAXA #2] 873%F (Management requirement standards)
O JAXA ¥ 873%F: F1209 7 Bokd AES 7HAA A+
O JAXA #& 8 7%F9 H3IY

- JAXA #E 87 ETo AFSHA 72+ @€ QA= Manufacturer’'s Standard
Plans Al&3lH, JAXAS Director of S&MA Department’} ©]& 7 E3S}

= A3h
- % 9% Manufacturer’'s Standard Plan®l] Wz} z2 8 A= tpA] Z2 Z 24
EZ A7 8 (Implementation plan)S A&3stal, 712t 2 AE AALE
ne

O] o]% = O]’—]—- "o‘ol?ﬂ—
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. 28,924 33,405 37,973 43 472 47560 50,386
H (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
EA: STy, ‘WSEAGR, AdREAE FE
F 1L oJFAE o8, ¥, FEsAEks v
2.tk AFAY 71E (F 23D
- o] FA AFAY HlF TAFMAE EF33 OECD 33} vHwsle o
3] 8yt o] FA JdgY HFL =2 Ho 43
w ol 1elE StAl EYM L ¢ sl 146YH, 2 2 69Y, o|= 249
% HEAMEIALH| (%) @ 8+ 35%, Y= 4.0%, 0|= 12.4%
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OECD FR 3| & =712| Z=EoFE XY &8 (2005'3)

30 5

a?«-

- RS S
@ﬁ} ?3& Q@ ﬁ\fr;a» _?ea

Ag) wA(2010) A TEAHFA, AAE

<Y 172> OECD F8 =9 FstEol &dA Hl& vl (200593)

O H Al dEA AL wEorE AYKHH o]FA 1Y T #d dAE7F 2 #H
Hol ZALz}L H|ZEo] 20009t SoXE A&EZFo=w 7HAEe] 20049 70% 5
Fo A 2009 53% FE=Oo 2 7HA

vhH ALEEALRL, Bl FEAIA} & AH|ARE] HlFo] FUlelal A, 7)Y,
A2 - Z20H/H AR T SFEFHY Ao = A HlFo] St
<¥E> o]|FA At UEA FHPEoF

A E-of 2004 2005 2006 2007 2008 2009

A=} 0.8 1.0 0.2 0.7 0.8 1.7

AE7F 9 A48 A=} 70.2 70.9 44.6 66.5 62.4 53.3
AR FSARAL 15.2 12.3 15.5 15.0 19.1 21.6

Au| 2 AR 12 1.9 24 24 2.7 27

ol FARA} 25 1.8 22 23 42 4.6
THAY =d AR 0.4 0.5 13 0.5 1.0 12
7159 2 #BA7S AR 24 2.8 6.7 25 3.9 49
A=) - 7|A22A 2 20 FAR| 38 44 07 5.6 3.8 5.2
G F SARRE 0.7 15 13 1.6 1.7 1.9

=4 }ﬂ?ﬂ% H‘ﬂa'? H?jiﬂloﬂl‘i’, ATHAE 55 wAF(2010) "H3rEAEEA, AJAE

Olt
—|—‘
\

O 2008d% 7] AA| o] FA thEA F 32%5ke] o] FA HEZd HHA
72 9 A% AQP AL DA 509%0 HHAA 9, 2009>

- o3 AR oo FASE Ade AE FE(AA dEl %) AEANA
8%, LT 21.9%, BN 8%, 7%/ 1A A FAL) 7% %-01] A1
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AM X H|(100%)

b)) 2008 A a1
<I9 1> oA g S48 Y A= /f&(2008d 7|&E

O T SPALE BH, 38%7F olFA AEHA FASL, 50%= 1 9

Hgo] BT 95

- 71ek AFEA vl %)= #HH 2%, AEAMIZ 6%, AHEH 20%, Bl
6.5%, 71%5/71AZ2A 10% Sl

=Ty
i ol

SHEE Y HM(100%)

h
10.0%

- =
2.2%

[ £| 21 XH(87.8%)

Chel #2l3 HEM

A/l it
Az 8%

o|ZH MEX FYX of HAxt

0|37 HEX
[ (37.9%)

ZFE: 2008 A9 GAL AR AA ALY, AEIAH 2](2009)0 A4 A Q-
<9 3-2> FHYT EJAY A= MF(2008Q 71E)
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7§L
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gA7} 2714 BAR wgd we} o
, O AT HE S0 HdAYGo] 7HA AL

(-

N

o o
[o;

Hk7] 8807] | A] 2010

) I

A1 Qo] 20099 A

o] 9

o]

AL
ol A

3t
Ul

470 distell A 25970 714
(st ], 2011.12. 71F),

o?d 8

3}
of

ABA ABAE

¥ 20104 f ISP

2} sto| 2

<> 20109%= vistd SAFY A

RIS mE Y| Y4

23

mE |
22

18
> 1515 1414 W3 1313 9739 1993 1010 g9

1 n

£

4
N |
5;\
%

&
N\

&
W %2

Atz) tferd2|of (www.academyinfo.go.kr)

12

O

—_—

o
£l

i}g‘r HEo] A FEou} dxogolal=

Aeke 94H ARk A2 FES 540l 9
oA TEjA} AHo g AFS Q7
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F 3 A 2] 9] Bl (the troublesome transition) 2. ZA] F & 72

O] 25 of Ji’,li}?/?Z}.': FH e YFHez FdejFoz ojyerd. a2l F
< A7} Y F HFe/R) Hops Y WL Qo 22w g 3eTjeA)
=0o] FxXH o7 XLEE/ HZ2E 541717 fe) #ejdez Heord. vopr) 2
Fo pEe BE) 595 Bok o 979 499 A7) BejFEc pedoz
Fele HeprjeRpEo) A FX A7} HE, 15 E/L—/—7f He|Af 2 A Y .
G o A wse] §ANN ARE, 2L SR L)
ZEol g ok FEI) Fia=rlo] ﬁeﬂyymo]//zf #a] 2L ,_Z_H/o} c} A
o BN GE AETR FYAN GFY AEL A @ olsh 2o,
FeprjeAte] FEE He FIES FHIF G 758 le:glﬂgz}go/ ook ¥
AP} H A Zépe He 7 fls dES ZdHA o
A &) Bawdny(1952)

1

U

L

eHe A&Hom Zrhske] 2010d AA) 79440 A%l
kel

S off 2 1004 Aldi7F =3 Ao = 7|
- 1985 6684914 19953 72.74), 2E]1 20104 7944 E R &H o7 Z7}A o)
NS

=6l HEE AIHYX S

(EHol=ara)
9.8
— 8.9 9.2
8.0 )
5.7
500H
6ocH 014y |
3@ 8H 108

o0f | 30 | 18 | 27

see 0k | 83 | <117 | <10

aof | 69 | -16 | -18
A ZH O], X==8H1H

<ag> ¥FY AWSE Fol  <aY> 438 FIAA F7F]

198514 199013 19954 200044 20104

2g5) AH
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0 1004 Aol B AARES aTsE 71zl Aol omein, o] 37
Az FAlSHE AW e RE Aol 2-379 AHABL 2T
- 2-37e] A=A aTHGE AL AEY 24 YA A& owe
Moz e AFWE ol HH o]Fo AHNE B, ia_ A 59
Aol o WFOR =9
Hetd Aegel 4ud 49E Fele) F7 353
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A 94

[H0

0l

I

AltH0l 2+5]

[] 71=wW &l we} “Entrepreneurial Engineer” 8.7

ol
K0

K0

b

3§

M3

o] A7}

N
il g
o

Ho

oF

ojp
R

g

=

sl Qe we} MAY )3 (engineering practice) S

J
=

Aol A FA Ao A

=]
“

4

ol
T
o
o
oF

72 }8 3}

FH)

Z

A

H71 flsiM=

S

sholl A AAY =AM E

olp
G

o

Br
of

of A=

Th
<

q

712 WAl

1

v
P2y

A Q4

5

T

3l H|7

=8

gl 3lofA
2 AfFYA o]E(effective communicators)

| o] of(team player)7} = oJoKYuzuriha, 1998)

3

R

&+

o

o

;OO
0

3t A9l

gy

Aole] A=}

- 1980dt) S22 AA thg

|

T

Blol wpet

g

ﬁo
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o 7=

o

-
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K
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~
o

ol

AN

3

o]

AX L ole] Aol g

noj
=

B 9] <l =Y o], "Entrepreneurial engineer

N

ol
N

AAYd 719 7HEngineering entrepreneurs)= A}l

2 747 AEAz 748 g

up

Nlo

Ho
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O EC2000(ABET 2000 Criteria)®] <]

- Ua 3SguSeI e yugo] Ek AFEA g HAs] tEskA
Stob= WA Stell AP (outcomes)oll 71REgH A FrF g mj=wS Fshw
T Z2A 29 3 FROE AYPESF 199739 M2 H7H7]F(EC2000
T3t = (Lattuca et al., 2006)

- EC2000°] % 9] ?J%—ilﬂl—‘:— oo} =)Ao <
FPo g Ao ]
- EfA EC20002 3= 7H2F A7FAA FoE wlE AIE %
HpElom, FAA & ﬂ%—iﬂﬁ
Z2aHe] FAo ofsf A&32<
F RS (ABET &3 o] A])13)
- BC2000 =9< E3 s HYY
(Lattuca et al., 2006)

o
)
5
S
o
~<
Q
5,
=
=
2
ot
0%
o
[%

tlo %4 o

e

Science, Math, and Engineering Skills Cluster

AdjustedMeanScore

Apply Mathy/5ci. Skills Experimental Skills Apply Engin. Skills
(712 3a) (71= 30) [ 7] == 2k)

Z}R) Lattuca et al., 2006
<29 178> 39 A2E TRAZAA £l BE 4% W

13) http://www.abet.org/History/
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8, 11)

= ABET2005)

3
pul

A A 2TEE 9F(RF ABET2000 2

3L
o

>

<%

T
9

)

o
A

g %

Fo] A3 BR7Iss &

T
Jo

I
5

A=

B

A
H

—_
file)

o

el
oo
ol
wK
W
Jlo

)

B

—~
file)

B

)

=3
o

)

Ho

B
Jo

)

B

=
O

AN

()]
A

P
T

1.

I
=

7) EnHoz oie A

R8s

3 AA3 ofel =

el o

o))
v

A

-
)

ox

¢+

of i

=
=

(10) AAHA =3

B
Jo

)

0

+
Ho

S

Jof wAAo g

o]

Els

(12) AAE Skl o

51915 53]

gineering and Technology, 2004; §H= &

USA Accreditation Board for En
ERE

3
=1

2+ 7)

O ABETo|A &3}

!

714 o9, Transferable skills, 283} =& 17

e

<ABET @ Y&k 7|2{E>

HE7bE k.

o
Br

)
_
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O 2exo=z ZAA o3 A A
e+ ds
- 7147k A4

« HRstm e XY w ME2

Ta719e AT 3 tr1dH v27] wEd 7EFHoZ tridel
Hlsi A Hop F3Aeln B g%

Ta7IgedM e doiFer 54 AR Fagh 34 (core skill)o] 2
T83A T, G AFolN FF E8rted IREH A (generic skills)©]
HT} z}}_(Roy, 2005)

Ta71FodM e Bd5H o FH(Multi-Skilling) & 27 (Scott & Cockrill, 1997)
A WSl Aty Aol FRIFE AR 23 A AAIZ FAVY
dzte] o] g Aol WE o= o]l " (Green, 2009)

1997~2006'3 skillX| E2o| H3}
0.25

0.2

0.5

01

0.05 I I
o B

gy At 1t7|7<1|2' 27147

-0.05

<9 180> P =9 SkillAF o] wW3}30](1997~2006)
Z}7) Green(2009)

A2IA | 2009)
288 59

Transferable skills
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719 7} (Entrepreneur) 2 7|4 7H4 4l (Entrepreneurship)© 15& F3l 42
T e BHAAN ARAFAXNE 53 7IG7HE s S wSo] A
stE A Sl

vz o= 58 7197 YA3S HEl oSk AgEH S Y
9 =

- National Consortium of Entrepreneurship Centersol| A+ w]= t)3H59] 7|47}
A4 ws deel da 3717 se) 9 AgE Adeld] Az wguee
AARsta A=

- HEE 19509 E 719784l SS AAsIReH, HITd= 2004970
thstell A 1,0007] o] wg T2

- = Fo e 199090 F
4 0 0 BEety Z2ods

7N

- @A) ml=ell= 14570 thEhe] 71 7HAE (Entrepreneurship Center)E H -3l

A1, 7197 HIEE B8 thre Fagel 44

Ay -
JdE= dd CEOS tﬂ*o&i s

e =i et S A e D - A
SHA AAAE mdo] WalghE o 7101

- 1980 RE AR AxGe] A v J|YES FAFEN, v A2
ast A%E7) A8
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=
A Aol WEeE HAFAL A
ol

Management of New EnterprisesE& MBA®] 7l

J
=
2 %287 A% BHOE W] A%

T
QO

=

<

Q

=

a,
1o
oX,
ol
9
u
—
)
N}
S
rL
)
s
T
=)
H
1o
N
o
)
_L?{J
ﬂllﬂ
-
>
N
e
)

51

A
A AHFAIL, 22 AAWA o] F FFt]iel vdsE
A o]
H

T ARANE QB YT FHS ARSI ANH AR Beje
% 2 )

]_

£

ol

O FHelde 247, 9=, ofdAE 5 HAFEF 7 T4Ho2 719784

W FAE ST A

- EU= 2|2 AdelM 7197841 aso] EU9| ZBAA vl T83 847}
g olgta Addsta, EUYl &a&dE o] w7bsc] JAFEdy 4A=
oJFHUAM A &A1 TEAds ) AAET] dUdE A2

- AEVlee] AHEE fEiAE =44, 29 AdES M ¢ dA
Uolel F4 2437 Sads AR TIA7HEA wSel FAE A5
shar =

- TR0l svo] GuEE|s, A9He AlLE, ARl 2Rek g Y5
ARG A A7 A A Aol BAY Astel] 2AH] FAL
A2 A

- ohek fre WAAAAE vEHe 2y AVt 2457 Boe WA
7193 ekt AAE T AT E xS 54 B

2. 2S20F WA M XA
0 (A&l 1) NCIIA4) Grant programs15)
O xz1% e
- Advanced E-Team grants

* St So] 'S FA, ololtjo]E prototypes THEO] A|FHE A Y

* dZF $20,000A]

14) NCIIA : National Collegiate Inventors and Innovators Alliance
15) http://nciia.org/grants
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- Course and Program grants
~ S0l 7[E unutdes 2Y, oA JVsEYde xeet MER Z=2RIO¥S
HEStAL AR 2E Hes X
e == g $2000 750,000 X[H (1734 X|H)

- Sustainable Vision : FAA} A 2D AAME

O NCIA w734 7l H A Y (Course and Program grants) A {8

- &, UAR, AFEH A7, A8H Yzel 8747 olgel He}]

A% e 42 =9

A B 747 AL o)

Course and Program grants X| &L & 7|} E
- AS|H L=L 7|80 B80S HIOHAHL 7[E 7|52 AtE
A THoE0 MBS ol s &Y
- CFEEH|E Ol E-team A4l Ol X| €
- OSiNA 252 K| o= watabd 7f4

& 4

[0 v]= B8 “Engineering Entrepreneurship" 3 2 713416)

0 2817 HY(FE 3, 434 O AA AT o] F3te] /g FYo =
7ol e} Walsted 9 (Classroom learning + industry participation)

O AEd ALME nlgez Folgdy s A

- w5l o8] kAl © 4 s w291, 7198 1+39l0] 24 98 B

16) Creed et al(2002)

- 199 -



-3 % BFgA g 2§34 S (team building skill)S 1A 7]17] 9130
AR =S vlgsheol sHles FoA7IEa =4

O Local parent companies’} St S| Al Z7] ofoltfo] e} A A&

- JAELS 7199 ololtole} HAAS HIESZ  spin-off business or new

start-up o Z A A7

- 2719 A9 AHSole  spin-off 71dS $13 ©]A}lE](board of directors)

Yo 2N 9&& F35lal, T2 O 2+ start-up capital & FAF L=

o e 74
- Financial Reporting and Accounting (B2}t 1)
- Intellectual Property (E. 2t 1)
- New Product Development (7194 CEO)
- Cash Flow/Allocation of Resource (F% L)
- Human Resources (48] 8HA})
- Team Building/Personnel Management (J 4 7]& &8 A}
- Personnel Evaluations (E.2}-d] 1)
- Sales and Distribution (M1*7] w}A & & A}
- Capital Formation(A|¥ #lA 7j2gdg ~E)
- Life Cycle of Product (§% 1)
- Manufacturing Issues (71 <])
- Initial Public Offering(IPO) and Valuation (X9 Wl* 7|4 AFHE)

- Examples of the Start-Up Process

[] Rowan ™3 “Engineering Clinic Course"1?)

O Fdhst Huke] 2A 7I47H #3E A7V Hs =
O 7|& 42=EF} Hlasto.,

17) Marchese et al(2004)
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<¥ > 44 Engineering Clinic Sequence at Rowan Univ

28] EEY

15t EngineeringMeasurement NSF Competitive Assessment lab
(Z1ZFZ AN Z, B3, XY A0T (rev.Engineering Xl Z% 2 H7}

ZMIAEE E) (instrumentation, testing, 44 IHH| 1 £)
25t [Totalquality Managementf Written Comm Entrepreneurship/Public Speaking
unication
3ety Multidisciplinary Design Projects Multidisciplinary Design Projects
435H4 Multidisciplinary Design Projects Multidisciplinary Design Projects

A7) Marchese et al(2004)

Clinic course®} At 483 AU 9
(UVCF) &4

- gt ATE = Aasle] &9 $2500 A Y
- HAZFGAF S HE NCHAY 98] AdEo] gL

ot
%

D4 A% W

AN HE

- T project director?} 7 ddl 9] advisor, 71 advisorZFE FHS wro},
3k 17] &< prototypes WS 5 = AF olelyolst AGAIF S A=

-4dEet 207 ZEAE o AG(HA 40070 2ol <F 5%), 370 7193 270

o{l

(e
fo
P

ry
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Technology

Entrepreneurship
Engineering Concentration Business
Majors i Majors
! , v , 4
: Junior : MNew Jumior
Junior Fall ! Engineering ——» Venture -— Business
H Cliric | : Development : Elective
i Junior o i Junior
Junior Spring : Engineenng —_— P . -— Business
i Clinicll | LR FYaect ! Elective
L | o
) ; . : Senior
Senior : Finance and : .
Senior Fall . " —i Business
Elective ; Legal Issues : Elective
: :
T - : "
; i Senior -Design for X Senior
Senior Spring ;|  Engineering - Product Design Mélrmgelrr:ent -— Business
i Elective i | Sustainable Design onsulting Elective

Z}H) Marchese et al(2004)
<719 > Technology Entrepreneurship Concentration(TEC) E¥ HIFH A A

[ Western Michigan University®] “Industrial and Entrepreneurial
Engineering Program"18)

O AFZAQ FstAAA 7Id7HEAS LFAI717] AT g e 29

o AgEH T4
- (187]-14cd) <8F, dHbgsto]l& 9 445, technical communication,
Engineering graphics
- (287]-7cd) 812, B2l ol2 ¥ 4% 1Y, Eng Computing 3%, Entrepreneurial
Engineeringl
- (487]-16cd) work design, 1L F(Q14E), A7 A&, Probability and Quality

for Engineers, Minor Elective

g

- (587]-16cd) 1558 (A E &), Entrepreneurial Engineering2, Engineering

Economy, Report Preparation, Minor Elective

18) www.wmich.edu/ime/iee.html
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- (63}7]-16¢d) Int to Operations Research, Simulation Modeling and Analysis,
Ergonomics and Design, Processes and Materials in Manufacturing. Minor
Elective

- (78} 7]-17cd) Entrepreneurship. Engineering 3, Operations control in Industry,
IE Senior Design, USA: culture & Issue, Approved Tech Elective, Minor

Elective

- (88}7]-17cd) IE Senior Design, Other Culture & Civilizations, Health &
Wellness, Minor Elective, Approved Technical Elective

[ ost o] 71d7h8 A w5l ek 2dd Als

Al

[]

National Collegiate Inventors and Innovators Alliance(NCIIA)= Th%Fst A g
29 Ad

NSF= 71947144 AYZEFE MAS AY

Roundtable on Entrepreneurship Education of Engineer(REEE) & %S %3l
7197184 alszg ¥y gak

- 2" E J)EWx TR o] A Y19

A 718F A3 st A =40 He ZPgte xpolE e AL F4.
ol¢} #HS o]l ZIFVIFAZZAE ] 4o = 71EHlo] oYyA] et
HEA], gy &2 7|gEE oy MEE =AY 42

- AP AAAY A, FRESAH T T ulso] ofd dXHozAM9
Tz AdH =, 3, 2l F)d 23S =

19) http://www.stanford.edu/group/stvp/reee-weblinks.html
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= ok O S
-(X|XHA) w0l of ’é!%lﬁ%, orOIH%
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