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Abstract

The expert interview method was used for this study to conduct in-depth
interviews with the experts of aviation maintenance, retrofit, aerospace,
including production, government, and academics. To identify the limiting
factors for the development of the Taiwan aviation retrofit industry to seek a
solution by using constraints theory in an attempt.

The opinions of the comprehensive experts and deducing them from the
five major tree diagrams of the theory of limitations after interviewing ten
experts, they found that the restrictions that hinder the smooth development of
the Taiwan aviation retrofit industry are: “The national policy does not support
the aviation retrofit industry”, “Self-developed aviation The conversion
technology cannot be certified” and “The cross-strait relations affect Taiwan’s
entry into the mainland market”.

Among them, “The national policy does not support the aviation retrofit
industry” is the most fundamental core limitation. The discussion of this study
excluded “The cross-strait relations affect Taiwan's expansion into the
mainland market” since which is an external political restriction. The four
promotion proposals are proposed for this core limitation of this study, and the
core promotion plan is “professional personnel and the establishment of a

dedicated agency to assist aviation retrofit operators”.



This study proposes four phased goals in response and envisages possible
obstacles in order to promote the realization of the core promotion program.
Finally, this study aims at the above four phased goals with four reform
programs to force the government set up specialized agencies and assign
professional talents to assist domestic aviation retrofit operators, expecting to
implement the reform program and achieve phased goals to make them be able
to increase their international competitiveness and strengthen the environment

for the development of Taiwan aviation retrofit industry.

Keywords: Theory of Constraints, Aviation Modification, In-depth

Interviewing
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Bl iFP dek BAgm 2k 7 F & % Regional a7 &4
Fense s ) o
TNT Express = r:§#-H BAE 146 b #/53 % 737 Classic #73] >
Bombardier % i 2 DASH 8 Q400 # CRJ200 » p = ¢ 5 Cascade ¢
PF(Package Freighter) Kit » ¥ :z % % Class E 7 Bulk Freighter - AEI B/ 4+
% CRJ100/200 #4] » k3 Z e b #« STC» 3 7 2015 # 10 * H#-= =
Prototype 2 #cZt > o 30 H 4o x fAgF 2 Kt ARG PELHEFP
FRisde > dok 2.3 #557 o

#. 2.3Narrowbody i & )

il fE | ke STC 2
727-100 | 9AAA | 5 AE| %] FEDEX 5554 > #Bp 70 1 5
12 %] FEDEX /x4 > #c® p 275 % %
727-200 | jxn | 62 AEI &
737-200 | 7TAAA | 17 AEI
2oL , i S
DC.8/9 oo F1UPS % Fis#k > #ic® p 115/78 % 1
4124
UPS 2 FEDEX % 1 & ¢ * % » # ¢ UPS
14 PEMCO, 3 o ‘ A
757-200 | pan | 248 | ST merospace | BO8ing PF(75) » FEDEX i STC # %
(91)
737-300 | BAAA | 136 | ,aioE 100Freighter, 32 QC (PAX + Postal)
10 MCO
737-400 AAA 65 TNT Repl.Bael46

TR KR L AP Y KT

(2) Narrowbody
p 2008 # 4= Narrowbody =iz % 7 4 > < HRAicenB~ & 7 2000-2008
# 8 FF Widebody see 2 o ipt 2 R4 8B K p 30 s ERR
A BHELADEY s LiEL 10 EE Y LG TR %
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Narrowbody = # £_10 f % R i B2 & 80 3 0 3850 s
A2 F BT FEEFARERATE IS LLALATFT LG
R BB A R e T

p 2006 & 4= 757-200s 2 737 Classics it Narrowbody % ° 1% +

A B F] 757 eht B R AR MY E A A > w3l FEDEX #-2

P e T27s 155 H 5 757s» FEDEX F)pt & 5 p % 4 i 757-200Fs hd

% {8 Ff 5 737-300 s 15 ¥ % 4 8 13 AAAJAAY 153 [ 1% » 2006-2010 &

PR T 3F § 4 et ) 737-400 % % $#737-300 5 1 2 B AR AR

EHRFLIEEARE RO PTREY D P 2011 #A S & 2 T
PEEF ke g fd 737-300 44 1 737-400 ©

+ 737-300/-400 ¥ * F B~k 727F ~ 737-200 ~ £ ¥, R) 2 ged @ e

AN-12 % % B350 0 8 T % 03R4 (21) A4 £ % @i Lo T

H ¥ 2014 - & > 737-300 2 737-400 erec st ey 5 3222 > @ F

w #% & 737-300 2 737-400 % %z PRF%:0 STC = 2 5 Aeronautical (AEI),

IAl Bedek 2 Pemco % = %_e

(3) Widebody
Widebody = 4 % Medium Widebody (4% 2.4 #7751 ) % Large
Widebody (4% 2.5 #7¢ ) o Large Widebody 3§ # 2<% 12 747-400
¥ MD-11 3] 5 4 - 382 2 [ 8§ Rit Large Widebody § #:c %
g SR k-Fo L2 EmAREIry gy Hilr 21 2188
fe2 i RiEMRLES 4 2 A Large Widebody crec6g &w i > p
2012 # B 15— 2 MD-11:c 2 #5023k “r & iz @ Large Widebody

EET 5L

Sig
~

E
)

*i& {70 ¢ 7 Boeing » 21k 1 747-400 % :% %T ¥ e

ar

(s

7 pEY% b 7 EGAT % LCF 2 (s ernc £ X528 B o
d 2% p 3 4] Large Widebody ¥ i3 32 880 F B X > 4
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b3

E b
L

AL N L

i T

s e

L 777 ~ 787 ~ A300 ~ A340 2 A350 % ¢ Belly Cargo 4% 7% %
w o g o F]L

£ 5% Large Widebody ##«0% & 2 48 5 &

#. 2.4Medium Widebody

AR L | & STC % r
A300- . o a0
600F 54T 109 Airbus OEM #7 i # » #.15 2 # 5 2007
A300- European Air Transport 2 FEDEX % # =
6008 48T 59 EFW ok
ggg% 69T 30 Airbus OEM #7§ 4% » 7 % 4% Mk 5 2010
767- 41- Yo ey
200/ER | 45T 67 IAI Al G v 2 se kg
767-300F y 85 Boeing OEM #7 { #% » UPS 5 # % 5 59 %
767- 57T Y IAI Prototype 2008,1Al &2 Boelng I EmE
300SF Boeing 1012 %
T KRR D AT IR
% 2.5Large Widebody
AR | L | &E STC %
AR F R 0 1 2015 # {8 MR
747-200 21 IAI P
EAEAE RE S
#E 2 A E L MD-10> R4
DC-10 4 aEl | BEEE e MD-A0- R
§ LE:
MD-10 17 | MeDbon 4 DC-10 sz ¥ m %
nel D
MD-11 ggT 171 | Boeing | Fedex(60),UPS(38) » & {5 # 2 % 2012
747-400F | 117T | 162 | Boeing OEM #7 { % > 2009 £ 15 2 #
IAI/ -
- AN - =+
747-400 | 113T 67 Boeing B~ % 747-200 % ¥ 4
2011 = OEM #7 b # - Cathay(13), Cargolux(9),
747-8F | 130T 52 B NAC(8)5 1 & i¢ * %
2009 # o .
777-200F | 102T 100 e OEM #7§ # - Fedex(25), Emirate(12)
TAL KRR AT TR
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w4 10 & gk %t%zﬁ»?% # ¢ 4 767~A300-A310 2 DC-10 % #7 »
e 513+ 2012 7] 2015 chdiT= £ > OEM D 2 AT p 8 4r 3 4 < & 2 4%
Foo P @ B S 3§ pha Medium Widebody o 58318 % 0 3R R
W e P WA PR AP B LR A 26 9757 o @ Airbus v <
e RIIR 23] 2033 & > Medium Widebody § % ¢0% -8 i 1,145 % = »
Hoe 730 2=t #-d ek E A4 > F A e EFW(Elbe Flugzeugwerke
GmbH % ST Aerospace % & A330-200 % -300 % #7486 3| P-to-F gz %
3% o

% 2.6Medium Widebody %z % % | L%

% 4] 767-300ERF A330-200F
OEM § # 31 20
AR 10 19(A300)

TAL KRR AT AT

2.2 [ 50K A SigH
(1) Regional

PR e E R R AR AR e X WA G R A
k2 sc#E5av4 7 5 o Airbus FE & A % 10-20 B > % 400 2 = &0
Regional 4] :c% % % » # ¢ ATR-42 2 Fokker50 % 5-7T ek 4
A ATR-T2 4 & g 2 k3t sl @R F P @ 2 8T 3 3= X i
¥ Bombardier % i -7 CRJ-100/200 % :x f » g3+ 2015 # 10 * 4 AEI
% & Prototype #c % > e 58 £ 5 6.6T> B+ AEl © 67 B~ 26 % = 2. 3%

s H > AEISE R A kS 32 £ 145 2% = o
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(2) Narrowbody
PR g2 4 4 R 5 737-300 5 -400 2 757-200 & A H48 » e ig
FV R ke e ERNED X B 0 ¢ 7 Boeing &p 0 AEl~
IAl Bedek 2 Pemco % 354 &4 ~ 737TNG % 74] 2. % = | STC # % ; Airbus
A& EFW ~ ST Aerospace ¥ f &% B A320 ~ A321 E 3rigdlchE e h ¥
32 o
® 378 7 737 Classic % 757-200 % F 3] P~ 17 #ic g 8 & 7 f -
ARz e E B ¢ 3T T3TNG 2 A320 ~ A321 & 37— R & 28] 2 3%
s, 87 737NG %3] ¢ F]4% % + | 2 Payload % 7% -500 » -600 ¥ # i
gk 700 B2 ¢ 3 IAl 2 Pemco 45 » 2t XA 5 0 fL RART Hor g 4 o
oL RFR AL~ o 737-800 A 0 B-= T - B ECX DD
Narrowbody :z 5 b 4% » ff &5 #-7 4211 300 282 F K> 4o FE e
2|87 3 50%enieds  F ~ pE K F ¥ i OEM ik > F]yt Boeing
REAE 150 EA b2 T H > RHRERA AP R p R A P
Boeing 3+ 4 2017 # % = T R4 fp s #-3| » 1 ¥ - X i& (7 Prototype
2T o
e Airbus %@Lty H A320 2 A321 e 43 F Narrowbody n
PO Mo Flee ks 2. AB20 % i 10 AR 2 438 £ (887x1257)
¥ P~ % 737-700 % #73 Classic 4] » @ A321 ¥ 3% # 13 B E’f‘%@ﬁﬁj i
R0k 757-200 22 & B8 730 s A & 10 & 475 800 % 2 s b 7 Feo
o At & R R & 2 A Narrowbody #7§ # » Flet & 57
2P R B A2 AT B XAy A FAT- R e

B R R ok & STC#E K b+ AL -
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2

LA AR A 2.7 S

227 1A F s R A R 5

157 757- | 7137- | 737- | 727- | DC- | 737- | 7127- | MD- | DC- Total
| 200 | 300 | 400 | 200 | 9 | 200 | 100 | 80 8
#cg | 248 | 136 | 65 62 23 17 5 5 3 564
\
FLlgy g 1w | 12—~ 7]9 | «|-
?ﬁ*’j\/ﬁl 7“75522&:3—2

% 28RS 2 R ME VR

#4) 737-700 737-800 A320 A321

o 8 11-12 10 13

FAL kR ATy FER

XA S E R TR B 2 R AAAIAAY [ 1R (887X

1257) #cf gzt

(3) Widebody

Medium Widebody : p # 2 #c% 3 4 & ¢ 4 767-300ER 2 A300-
600 #7] > % % A300-600 { 4 Feedstock #ic ¥ i% & & > > Airbus
F& s 3~ A330-200 2 A330-300 #T#473] 2 ex s » T &
i1 2033 & > #-7 AZiE 700 ZE 2 s sE F oo BAoT 5 HKiE o
A E2ZABRIATRW T KA rn M
ko 9B R GIFNA L ] EE KR hiE g o e K en
HAY R PR BB EE g A F A A A2

% 8T > Airbus e3f 5 T 2EiE B B o
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Large Widebody : o %l fu 2 & 2 %7 % 777-200F 2 747-8F 37 ¥ iz

B%%2 % > %3 777-200F Backlog #ic® w4241 50 26 =k » 4c + P w43
7 T4T-400 Fa fig f 8 E 7 R > AT F 3073 JIt L A sk p
2012 #4= 3 4 i j iz ° — % Large Widebody f 482 % » L fadopt > &

N I R

4 & STC (Supplemental Type Certificate) ;e p? » 4ok 2.9 #751 o

# 2.9 i & STC (Supplemental Type Certificate) 3 /7 .

- ) BREE | ARRE | ...
> MmF STC Backlog gy 5 B A
MD-80 3 15
26 145 CRé]O})OO‘ 2015 / Q4
AEI 737-200 0 0
(r1) 737-300 5 27
737-400 19 48
20 237-800 2017/ Q4
Airbus/EF
WIST A330-200 2018
Aerospace A300-600 [ S A330-300 2017
(:£2 - 3) A320 /321
Boeing | 787-300ER
747-400 0 g 737-800 | 2017/Q4
737-300
737-400
2016
Al Bedek | 747, 737-700 2017
200/400 0 0 737-800
767-
200/300
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% 2.9 2 & STC (Supplemental Type Certificate)3f.; s (4 )

~ = 2 R E RS A ket I
A F3 STC Backlog 5 5 R AR
PACAVIIG A320 2017
AMECO A321 2017
737-300
737-400
P(E?.Ir(j)o 737-700 2016
- 737-800
757-200 12 135 757-300 TBD

o

1. AEl >+ 2014 DEC = = % 400 %t :c 4 » ¥ 2015 APR & #2 % 50 % =t 737-400 %
;R o

2. EFW(Elbe Flugzeugwerke GmbH) 4 Airbus & B » 3 & 124 247 & H 42 2 34
7 Airbus 4] :x %1 i 5 2 > EGYPTAIR Cargo = # A330 #3] % :z §’ 2 Launch
Customer - ST Aerospace & 4% 3 H# 35%7% i» » %] A330 #z 5% = 73 ¥-34 4 3 55% >
H 4 45%R] % Airbus #7145 F o

3. ST Aerospace *+ JAN/2014 ¢2 8 b &5 % jh 757-2005+3 Z £ec f 2 £ 4 % -
2 2014 Q3 o (e 8 o

4. PEMCO 737-300/400 %z f 1 i3 & d STAECO-JINAN 2 TAECO-XIAMEN #
F o

FH KR AL R

2.2.1 &% (Boeing)® # & ¥

FRAF =& & 2010 & 472 % FE ¥ (Current Market Outlook
2017-2036) ® 4p Ao AR 20 E 2y EEIRHOFE  DERTR LY
AEE 5 4oB 2.5 ror o
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Traffic Flows 2017-2036 Annual
2016 Added Traffic Growth
Within Asia* | 5. 7o

Within China | ¢ . 1%
Within North America | [[NNENEGNN : .5
within Europe [N .2
Middle East - Asia ||[IININGIGggaN@GEEE .4
Europe - Asia [N .59
North Atlantic |GGG 2. 9%
Within Latin America |GG 6.2%:
America - Latin America [INNEEGEEEEN 5.6%
Transpacific |[[INNINIGTINEE 3.7%
Within/to CIS | I 4.5%
Europe - Latin America [N 4.3%
Africa-Europe [ 2.7%

0 500 1,000 1,500 2,000 2,500 3,000 3,500
*does not include travel within China RPKs (billions)

B 253 & X EFIER
7ok kiR : Boeing Current Market Outlook 2017-2036 (2017)

Boeing g s A k 20 # F » 23 gAT o L L BT E 28% > @
sy £iEE (RPK, Revenue Passenger-Kilometers) & = & & #-7 £ 5.7%>
7 b iEE (RTK, Revenue Tonne-Kilometers) =& = & & { ¥ £ 52% -
Mgt R S A K 20 & B8 cnlicE B 7] 46,950 2 > & £ 5L

35% > > @k EfenE 2L KRG 47% 0 4cB] 2.6 7o o
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More efficient, newer generation airplanes will replace aging aircraft

Units
50,000

46,950

45,000

40,000

23,470
95,000 Growth
30,000 57%
41,030
25,000
23,480
20,000 17,560
15,000 Replacement
43%
10,000
5,000 —
0
2016 2036

B 2645 Ak 20# 22k £ FER
7ok kR : Boeing Current Market Outlook 2017-2036 (2017)

222 77 = 4 (Airbus)® 3-& ¥

iz g5 Airbus = & 2% % ** Global Market Forecast 2017-2036 %= 3 » 2%
WMPBH EF B 2R 2 GARR R od A v Y s A e et B
FIRERBRTFIAC R Aen L SFE SR D E B Gl B
NP s LATE DR E R FERSEE L FL AT R
pF s 33 GDP e £ - Airbus g iz 2017 3] 2036 & Z & 34,900 2 #7
Jofr 34,170 2 % $54r 730 2 [ 4% > 409G T g R SR s > 5o
60% Fl 3 v £ > pt 2 Sy A X E bl aEd 4 > 4o 2.7 ~ B 2.8 47

7T °
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AFRICA 350 700 1.050 3%

ASIA-PACIFIC 6.140 8.140 14,280 41%
cls 340 860 1,200 3%
EUROPE 2.640 4,180 6,820 20%
LATIN AMERICA 940 1,730 2,670 8%
MIDDLE EAST 1.260 1,270 2,530 T%
MNORTH AMERICA 2,360 3,260 5,620 16%
FREIGHTERS 410 320 730 200
WORLD TOTAL 14.440 20,460 34,900 100%

NEW AIRCRAFT
DEMAND PASSENGER
AND FREIGHTERS

Bl27 29 =13 3Edk 96
R kR - Airbus’ Global Market Forecast (GMF) for 2017-2036 (2017)

Passenger aircraft above 100 seats, freighter aircraft above 10 tonnes
42,530

45,000

40,000

35,000

30,000 Growth

25,000
20,000
15,000 Replacement

10,000

5,000

0 Beginning 2017 2036 New deliveries

FLEET IN SERVICE EVOLUTION

Source: Airbus GMF 2017
Rounded figures to the nearest 10

B28%x°¢ L A K20F 2P E IR
7ok kR ¢ Airbus’ Global Market Forecast (GMF) for 2017-2036 (2017)
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23;§ﬁ,gipﬂm&ﬁ$MHbﬁ

AR AE - BEFEH F R RPN T R A A& R R
DF PP AT RIS 2 EL D2 -
YRR FE 27 TEE 27 0 ¥ 7 LRA ZR AR
A ¥ nE AR A B T E KRS ﬂ%ﬁ#%ﬁ%ﬂﬁ’ﬂﬁ@ﬁﬂﬁﬁ‘
iz s Fo b bk DAVRAEFEDA R TR LK B

L

B s o9 [ 2

Ry

PegR o £ 210 Z SR Ly 4 SWOT 4 47 ¢

4210 & #bdns A LA 4 SWOT A ¥
&% (S) ¥4 (W)

® T AT fRETE ‘
i? e ® L EN T B o sy A EEp
O\ ZHE R A
/4_ 12 s S 'u/ji g ’
.B:i}mﬂ:q‘éf])fﬁi%é;; P,S‘;%ngq_é_%#—ij}gg;;; 4
@} iEahg ¥ Pl o usmegs
et

®in A AT BB AL

g (0) =% (T)

£ oIk

*wi%i, % R T tEE By A E > &
OrciriEd fa bt MBIF S SE | HFEA 2L AR TR

THEEG R TS FFAL | g

EESEE W @2 it ST AF AL

¢ W= ECFA & ¥ Hoebon o

® . % B RIIF G 4 o T R
e R

AR R R Y S < L
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231+ F &z b SWOT 4 47 ¢
fez B & SWOT & 47 0 5231 1 — w28 & & 33 Bhfopr W > & JF f2
B FPRE A R - AT B E RS A A R IR
B AR PR E R 2R EE ARG

B

FEQ F#(I/Q Data)ficdp df 7 > 4y i L g Pochui@ify = 54 0
BRE o ZEPFOTHERIAZE T PR (2
4 ) PE) EFEFAT P ALY cFRAFFTAER T PP LR T
ORI & N R fﬁﬁ*’nvwmﬂiwr R oA P A
fAE UQ FALEE N es g B R e PE R 0 5 B
B v LMK R A A5 4o 29 frF o
£ R dnz i85 SWOT A 4540

f
N

Best mode fle land- Complexity :;:i ec’c?::ruts
/Strengths locked countries et Weaknesses\

Low land Net intermoda Percelvedas not
\ rvironmentally-friendty
eecupancy ) Percelved as not iRy TR Over_capacity
S peed Mo path congestion prec v Security (compliance to
3 s " « Mmultiple regulations Lack of relationship with end-
Safety No competitor for Slow adoplion of customer (shippericonsignee)
. HH high value goods in
Reliability e or a1 [ Lack ofinestmenss new technologies

io innovate Value not explained

High level of
Seourity expertise for Lack of transparency &

No theft special cargo SWOT I communication between Spatial mismatch in
ana ysls stakeholders doarto-door chain
Unregulated supply
chain participants Markat liberalizatio L for AI r Cargo J Increased regulatory oversight on aircraft loading

e-Commerce growth New players (Amazon, Alibaba, etc.)

preperly

New technologies. digital platforms, Unregulated supply chain participants ) . )
Bali Agreement internet ofthings. big data, Trade protectionism NOCEQURS SSCLITY
b Urbsnzation  @utomation etc Exdernal shocks |r|-f|ig ht fires Airport congestion
mega-Cibes External shoc
Drones : Growth of On-shoring, near-shoring trends
Capacity increase in exirs (;‘,COI'IOm\’f & [rad&) Olher’ & new mOdeS
New logistics concept Ewopean sirports Fuel costs
. Alternative fuels, solar power, eic Night restrictions Terrorlsm
Opportunities i veter comsorste | [ comsng 1 RIFEALS
rounda wankin T aaran
\ as an industry Ground waiting times (clearance /

B 2.9 & R4z 38 SWOT A #4
7ok sk R IATA Cargo Strategy(2018)
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2.4 PRz R Z ik

TOC (Theory of Constraints) £ - &4 5247 & > A4k L PR* 5 4
Blig ¥ e T EAFEER A 2 RBULIE A0 0 L TR (5 0 B
FIE* R0 A7 E P EFEIE 2 A I o sl E L

A ALK A G o fEA R A1 B o I

*L4132 3% (Theory of Constraints, TOC) &4 1 ¢ 74 & & |74

P

# # (Eliyahu M. Goldratt) =74 & ) % th— fa > = & h¥ 347 4 »

TGS A AL S B ERE G R U R

(FRE A~ th 8% > A 98)o 5 # 30 ¥ TP gheif * B f2 - F 4 U4 R 4
3R OGN A R % BE O T AR A ok R e @ r i
AR UL E LTI (Faé 202)-

B vt e 3> Kemppinen, Korpela, Elfvengren, & Polkko (2017)4p & *

FIEAELEETHFE L ch- B2 W - BRSBTS
SEIEERGAEE P e SR 2 X § LAk NS If R

S5 AU A RIS - B BB e

N\SH

- EELITT HIE L
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BBk u(Kemppinen, EtAlL, 2017) 2 & i £ F &> 305 — - B2
f’

~

7

S Frag Bz R E o

4] 0 dr ﬁj%*‘;ﬂi;‘;i’ﬁ LF 0 RBlE s £ EF & g ] (Juifia, Cabrera,
& Reina, 2017) - & £ 4| 84 & s p i

IR A T E e B 7 B % ¢h¥]+ (Eidelwein, Piran,
Lacerda, Dresch, & Rodrigues, 2018) -

Garone, Cairano, & Kolmanovsky (2017)z# it & % #c K "L B0 5
LR bldea F 4IRS E Eﬂ_%alﬂ,’_é ~ Pdpth s e i Y.
FHAPAZ VAP F A RAPIFoHGEIHF I 2E- A S
PHEREINFTERE ML HEUER - AT T R
HAEdrE o gt G RS 1 RIRPARY o A bo] LT A 8L
- HGREAFERA AR T R 2 AL AU s
B ER R G A a £ "L a Tk (Garone, etal., 2017) o B P IR
“ff(%’* A AR JpAR Y AR R B R PR el
2o fddp 1T~ B gl g 1 & (Mleczko, & Bobinski, 2017 ; Kemppinen,
etal., 2017 ; Eidelwein,et., 2018) -

Ripi il hizile - Tk ¥RF AL ¥ 5T - B35k > 4o 2.10

B 2.10 .53 eh— TR T480E B AR T & B
Bl & K& © https://www.tocinstitute.org/theory-of-constraints.html(2018)
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principle(Vilfredo Pareto » 1848-1923) - x F- & ko 4272 B ~ kB 4= 2 #2 ~
g AR TERA R ER R S S ET R Lt e Y
Al A iR T A e Lk S RELS T - BRSO o
Pos g £ B Y FiReeL 2 o Aot B ETRTR 0 A it it e T’ S-S
UL e 4 BB G - 5 0 WA MG TR R0 2P )]
Feo P ERBFELY T ARG

4

rfm 2 22 % (How to cause the change) ? |

% H-

& :x s (Whattochange) ? ~ e
P-(Towhattochange) ? ;> 12 % T
TE* ey vl HA EFFWA D - B 211 5 G2mh= <

(TR

What to Change

=3
78RN

PIEPRE - { IR T

How to cause the change To What to change

Bl 211 U@ men= ~ L7 BiE
T KR © X i (R 96)
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(1) # A2 &% ?(Whattochange ?) @ & 74kee % enp £ 5

_E"J\
¥
~=h
;:u\

FENRE P AR QELL G 2P P s T RBIE TR R -

(2) %~ A 2 (Towhattochange ?) @ A 47 (i sc B AL (S o B bt eTf
WP P E R AT PR B A M6 i P
F R P R o

(3) 4rim 2 % ? (How to cause the change ? ) @ T &4 7 e 3+ § ) 2
BAR o

B2 BEE R AP L@ ancd LY H I L%
R ﬁm\%ﬁ MY PR BRLAHABFRED - AT R
B {8 R B) L % i 4z(Logic-Tree Thinking Processes) 1 £ » 12 E 4 il {E

HIm—A45 5 - RGBT E > IR LML 2 LB
(Undesirable Effect, UDE ) B %] % i 55 o

£ 5> ? (%93) &I LA * > 38 ST R ecgt
B ?  BEEP O RREREETI B 0% - H B TR e 2 &

F] 5 B LA AT Ak S0 o LG PR SV B A kR R
BFgr AT R > BN R ARG R SR S e o B TR
- ’ﬁﬁr'b x[&ﬂ%.ﬁ?’ - AP ARG W U AR AR

SR AR ERRAS R OTA 4 hid kA RN RRERIE o

o Pgeegdm, 22 &% % T3 B, (Evaporating Cloud, EC)
Y. E;",!f poan 4]k sema B @R o0 R &k i st (Future Reality Tree,
FRT) Rl &% krrng g 2 aecl oy s mf a izig TR B, 28
KERF AP ENES chfi- BRI Tod 228 ? e d > %o

EAEY R E R X ERP TR D s AN L

Beide o gt B ATIE A 40T o 0 BAR P B EEY IR §

31



241 H|Ede AT

F)v VRIS ARE G TR Aot SRR (EL R
B2 A0 FHY mTE S B HREF AT 23T
EaEAT FRE % 90); Wi E (¥
Tk~ 2EE CEFM 21015 F P 4F 0 % 105
BACHEE > R8I EY (BAE N9 Az (REE

Flpoaa~Z8E>098)d v, AW, 3 82 FRA- F Lk
i SR AR AES 1T B LS BRI SR B B S B B

L AR e f F R AT R BT M GRS A AR RS
PRI R SA S NP T AIFRERY L BAEG o WKL
AT o A AT
R £ 1 A TE Tl oy

Fe e (205) #%2Lfgctags d ﬂ‘s?#ﬂiff—iiﬁ%?ﬁ
RN AR 2 AHFBZLEY 2R 2 BV Rl PRI @
PR R e ER DL R R » § I EE S AR
2o b R E B o B G SRR EE R S S 2 O 3
Ao ka MR R R RS e T Y 0 A U
P F S E U L R D RN A e R

SR T AL A A T R M EREE g N e st o

N\l
X

FA R4 (R 97) R BB CE S R L6 B R
;}bfﬁ, )@Q?ﬂﬂ %F&ﬁ %_3]3'3 it 1l % Wxﬂﬂ}%‘mﬁzi’fﬁg‘vﬂéﬁ%?

MEE O IR ER P RPN A B AP R 2 Jade b A
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R € RN EIE e

R

Rt E %40

A
FAe b FR p ke §

B s
}\_7\ &

.z
AT

EATEY RUTERS =

= ?*Wﬂ@w@@? 2ZE
LR R e E

FH o
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