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A Study on Formwork Industry 's Operating Status and

Strategies

Student : Tsung-Han Lin

Advisor : Shyh-Chang Huang

ABSTRACT

Taiwan's Construction Industry ‘Act divides  the industry into three categories,
"comprehensive construction enterprise”, “professional construction industry” and "civil
engineering."” While the domestic industry to research is focused on "comprehensive
construction enterprise”, rarely for the "professional construction industry” manufacturers do
related research, this study is aimed at the formwaork industry in the construction industry as
the main study object, hope to understand the operating status and competitive strategies of
formwork industry.

In this study, through literature review and expert recommendations, assuming a SWOT
analysis table and design for the formwork industry questionnaire and the questionnaire
distributed through recycling statistics and fuzzy transformation, then come to the following
findings:

1. The average age of Formwork industry’s employees is approximately between 41-50
years old, while the average academic qualifications to junior and senior high school.
Formwork worker daily average work rate is about 6-10m?® per day; formwork average
switching frequency is approximately 6-10 times. Formwork industry in the contract works,
the majority can get 0-10% of gross profit.

2. For formwork industry, generally considered engineering decreased, prices of raw
materials go higher, capital scheduling difficulties and lower profits after contract works,
resulting formwork industry operators not so easy.

3. The domestic construction industry is currently facing problems in general, like the
increase in the age of labor, the popularization of college education makes new staff reduced,
resulting in a high staff mobility, labor techniques uneven, work rate decline and so on, caused
by gradual increase labor costs and thus fall into this vicious cycle.

4. Generally believed that the government and the environment for the formwork
industry is not high degree of attention, there is still cause environmental or institutional



strengthening of the space, it is hoped that the Government can develop more related policies,
systems or rules, to represent the industry pay more attention to the formwork industry.

5. Choose "low cost strategy” more often depress labor or material costs, reduce the
company's profits or stringent cost control and management report to reduce costs; Choose
"differentiation strategy”, the manufacturer usually has quality and leading technology,
professional special items, and have a good channel partners; Choose "focused strategy" will
compare the reputation of a particular place or a particular method of good technical, and
even has a specific partner, to implement policies.

Keyword : Professional Construction, Formwork Industry, SWOT Analysis, Operating Status,
Competitive Strategy
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CERFLF @m%&mﬁim’w% FEE R NI B ETY
A REFLUEEPF 0 B LT E LR L R R (% 4 > 2001) ¢
LA T MG R FRTEF FAREA R 2B (K H % L > 2001) -
LR AR R S e S TR R R A B e B L (2
R 2 Lo 1997)

E ﬁ%%ﬁa&
B R ¢
r@“%&ﬁJm%%’ﬂﬁ%%@‘

w&**ﬂwW$haé$1%i%
ﬁﬁﬁﬁ"<%ifﬁ‘éaﬁﬁxwﬁmﬁpWZFm°ﬁﬂﬁ”T?N

7 e [k‘:Fl:l\'.;
I—HJ‘EL—E_IE‘B ’%3‘*?9\2\:' " S }i\ﬂj‘._ FB%} L5 r'—-Ev: PR, 1#54——,* R~ ;¢%@%é£
B o

TEREPN A F LIRS R AL A FEF TR I E R H S .
Chen and Hwang(1992) 2 Hsu,et al.(1999)2 77 7 B| £ 4 4 T:Z 2 $#cE | “1h7H 2 B 4E
derteeuam RS NI e THORE R R RE(FLS) jo d *03B R % Reavdh-2 7 5 R EED
FEOR TV AUFIEORRN R B R PSS Lo E L 2 R 5 Chen
and Hwang(1992)#% 1 cficks % 42 i- £ A 45 (FMADM) P eh- 384 (% Fze% > 1997) -

P WOk et 2 G 3F 7 48 0 Chen and Hwang(1992) -1 i 4 & 27 FF32 2 18 > 4o
% 3-2( % ¥ > 2006)
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332 WoWEEEzZ AN

HoA 42 B
(Fuzzy ranking)

g ek ® % chitas R
BIEARE E Baas & Kwakernaak(1977)
(Degree if Watson et al.(1979)
optimality) Baldwin & Guild(1979)
Hamming #E&3t | Yager(1980)
Kerre(1982)
W 4F el 1% Nakamura(1986)
(Preference relation) Kolodzijezyk(1986)
a -cut Adamo(1980)
Buckley & Chanas(1989)
Mabuchi(1988)
bh S B Dubois & Prade(1983)
(Comparison Tsukamoto et al.(1983)
function) Delgado et al.(1988)
Wk T 582 A H R A fe Lee&Li(1988)
(Fuzzy mean and spread) (Probability
distribution)
e A McCahone(1987)
(Proportion to
optimal)
= & A Jain(1976)
Hofes 18 4 (Left/Right scores) - | Chen(1985)
(Fuzzy scoring) Chen & Hwang(1989)
#udp i(Centroid | Yager(1980)
index) Murakami et al.(1983)
o % £ (Area | Yager(1981)
measurement)

>r =2 4 =
FR AT

(Linguistic expression)

® 4R;% (Intuition)

Efstathiou & Tong(1980)

3% % % #ix(Linguistic
approximation)

Tong & Bonissone(1984)

(F#L kiR : Chen and Hwang,1992)
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40k - 2 2 > Chenand Hwang(1992) 411 * ~ Aok 33 & R V0P T
FEH A E R 50 7 e L A on R M TS A L R AP M i
e 3-1 % & 3-3:

medinm  high

hhb\hﬂl—r'{'

Y

e e rm hd.
Fanrlylow fairlyhigh

i«-.l-'.h.b\.knl-l'-ﬂ
b o B ke =

I -
1 23 45 67 5855951 X

Scaled
. weTy low ] Bowr mwol high  wery hizgh
Y & ) FELY medinm biph
1 1
F. | s
5 &
A 4
2 2
I -
i 23 456783921 X
Scale6
very low Barly low Birly high weTv high nane lome hizh oz mlles
Y @ -, Lo Baphov high Y vary low  mollew molhigh  secr hagh
1 Lo oediue high I. ey, B ma# bigh v, 1
8 &
5 L
A A4
2 2
I
d X2 2 4 5 687 351 X 1 22 45 468738385851 X

Scale? Scale8

B 31 ~fEERE: R
(F#L k& : Chen and Hwang 1992)
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% 3-3 Mg REF LI
Scale 1 2 3 4 5 6 7 8
No. of terms used two three five five SiX seven nine | eleven
None yes
V.low yes yes yes yes yes
Low-V.low yes yes
Low yes | yes yes yes yes yes yes
Fairly low yes yes yes
Mol low yes yes
Medium yes yes | yes yes yes yes yes
Mol high yes yes
Fairly high yes yes yes
High yes yes yes yes yes yes yes yes
High-V.high yes yes
V.high yes yes yes yes yes
Excellent yes
V:very Mol:more or less

L

(F 4% % - Chen and Hwang,1992)

Rypmd 2(1994) 4 1 - Hofs #e(Fuzzy Number) & 3 o 72 &%<(Crisp number) 4 2% 4

1. 287 - B~ v g & (maximizingset) 2 — Bi& ] i« &£ & (minimizing set)

Hmax(X) = {

M) = {

X, 0<X<1
0, otherwise

1-X,0<X<1
0 ,otherwise

(3-4)

(3-5)

2. BEAME - #k ¥k > BIMen+ @ (Right Score) fvMeh= & (Left Score) ¥ j£F 71

(i3
Sy
g
=y

pr(M) = sup[ppy (X) A pimax(X)]
(M) = sup[py (X) A pmin(X)]

3. Mt B e @ (FAIE > ¥ @ FIM2 @

. (M) — ur(M)+1—pup (M)

2

38
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Poup (M) 5 #53) e Fi cnlic > B2 2 240 ] 3-2 :

4 M

i g(M) - X

,uL(.M)

Bl 3-2 ik ez
(F° 4L Kk & Chen and Hwang 1992)
£-$Hicks - f 5 2 Chenand Hwang(1992) 41 * A f8 Hoki o3 £ % #ic & 1 -k 1
O TE L0 0 A ROT | RCHEES A E IRE E B o AR B R
P igd PG (1904) gl BE L SR i - dod 34

234 B RS FRPH PRSP AR

Scale 1 2 3 4 5 6 7 8

No. of terms used | two three five five SIX seven nine eleven
None 0.046
V.low 0.091 0.083 | 0.091 | 0.083 | 0.136
Low-V.low 0.125 | 0.299
Low 0.166 | 0.283 | 0.115 | 0.250 | 0.227 | 0.250 | 0.333

Fairly low 0.300 | 0.416 0.370
Mol low 0.363 0.410
Medium 0.583 | 0.500 | 0.500 | 0.500 0.500 | 0.500 | 0.500
Mol high 0.637 0.590

Fairly high 0.700 | 0.584 0.630
High 0.750 | 0.833 | 0.717 | 0.885 | 0.750 | 0.773 | 0.750 | 0.667
High-V.high 0.875 | 0.701
V.high 0.909 0.917 | 0909 | 0.917 | 0.864
Excellent 0.954

V:very Mol:more or less

(F 4L &k : Chen and Hwang 1992 ~ ft & % 1994)
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36 HTFHAMFHVR

A ST PN R E 0 2<09 E Y g EEARRSRI ALY i - L4 (F g
¥$To5 p¥ERAIAEE 2EHFFTAN-REFHEEL) 2T L (bELEY S
B2 FIEp-REEFEL)E A2 - (B FF AR I B RS Y %3“]”“"\)? A
A PIMPAPRFIALREHP2? Fr PSR 2 B Ry 2R RELT
P HHEEYREDNPr AT HERF EDR SR T AP TR E 0 k2
g o FH 2 A Aok 352 4 36

435 fEALY S AR

7 2 BEYREE | K F ¥
Ry A 63.94% -
$ AP 1WA R 9.02% -
N S 19.31% -
#i 4 2 R 3.36% -
oA s o FHRF r]ig 64.59% -
FARHEERY R ER 38.45% -
?—E;L?TLE‘%ﬁl'{‘ﬂf 5 ST S 30.69% -
TED R T 23.03% -
L ¥EHiEr & ke €] 1.77% -
(FR %R E Ny i F)
%36 L% 7 BRIUTEAFL GIE D
78 B BEFRE | B £
UL R R 56.46% -
34 1 mak R 6.85% -
FREs R KRR B AR 2 1 17.87% -
PBEReREFRT PR 11.97% -
B EHEA R I TP Rl et 9.68% -
BB R R BT VR 8.87% -

FEER SRR L 4 iR 20.07% -
"E AR
FREATE MR R 0 R B R IR 6.04% -
B0 A PRIE P
FERL T 1/F 21262 19.42% -

;ng b PEE
gl i x% @*%%J)iﬁxi&&?if%: 22.89% B
AR R

(T kiR @ posedvg iz ¥)
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Fr i FIREELH

41 BRAH

AFETLRFESQ BTN RL CTRAL CTHE TARR TR R
I Emeud 250 T4s T34 24 T1a 3 2 2®ip3E p 3% Chang rt.al(2002)
2 FETIE R PR GHETE R IART S o PR F]F 2 X 347 & (Consensus) > B3k
T RE f"*ﬁx(Coeﬁicient of variance,CV)<0.3pF » £ 7 & ¥ ﬂ LETEAE- KME R

P 2 k@A R 4 1% (Consensus deviation index,CDI) » 3k T4 st £ R chP R
=02 % CDI B =<0.2pF » T & 5t & 242 & (Degree of consensus,DC)zo.B PLPEE AR S 2R
FRZE ﬁ*n\ WAL R B (M > 2009) -

FIFR G {B(%ﬁi‘*m A8~ 5 2 MHEPB2 ~ F S0 ALA22 5 BN T 2 AR
’*+su#r(L|kert)*B;‘,h;\ﬂ%\,—&-\,qu%w BEE I EA REE SN T TP TS
FRAfmn 2k @ FaFFPCVERTR X BALR o F a3t ECVERF > #fo L AT 3E
RIS R TR ReE

344 i et %
g3 |Tio@ B L CVE [CDI&|DC &

51.2 6.08 012 0.12] 0.88
41.2 6.24 0.15 0.15 0.85
33.6 4.87 0.15 0.15 0.85

1 448 5.23 0.120 0.12] 0.88
2 46.4 6.97 0.151 0.15 0.85
3 42.0 5.56 0.13] 0.13 0.87
5 A4 40.8 5.08 012 0.12, 0.88
9 41.2 5.64 0.14/ ~ 0.14, 0.86
6 43.2 5.98 0.14) 0.14 0.86
7 39.6 5.04 0.13 0.13 0.87
1 34.4 4.92 0.14 0.14 0.86
2 41.2 5.49 0.13) 0.13] 0.87
3 50.0 6.52 0.13) 0.13] 0.87
i A4 50.8 6.73 0.13 0.13 0.87
5
6
7
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$4-1 B RAEER ()
1| 524 711 014 014 086
2 | 512 634 012 012 0.88
3| 484 676 0.14 014 0.86
4| 492 556 011 011 0.89
5 | 476 665 014 0.14 0.86
6 | 432 578 013 013 0.87
7| 488 722 0.5 015 0.85
8 | 404 440 o0.11] 011 0.89
5 9 | 460 658 014 014 0.86
10| 392 471 012 012 088
11| 4200 =417/ 010 010 0.90
12| 432 527, 012 .0.12 0.8
1 | 380 466 012 012 088
2 | 360 343 0.0 0.0 . 0.90
3 | =420 595 0.4 . 0.14] ~0.86
4 | 448 634" 044 0.14 086
5| 412 515 013 013 0.87
6 | 456 624 014 014 086
7 | 464/ 4620 010 0.10/ 0.90
8| 468 508 011l 0.11 0.89
3| 7832 571 017 047 0.83
1|.496 671 014 014 086
2| 372 402 011 011 0.89
3| 468 492 011 011 0.89
4| 440 595 014 014 086
5 | 436 492 o011 011 0.89
# 6 | 416 483 012 012 0.88
7 | 428 508 012 012 0.88
8 | 520 711 014 014 0.86
1| 508 634 012 012 088
2 | 496 671 014 014 0.86
3| 504 598 012 012 0.88
4| 492 574 012 012 0.88
5 | 484 553 0.1 011 0.89
6 | 492 574 012 012 0.88
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d it Sk Fr, BB 43 8P chCV E<03-CDlI £=02-DC E£=08" %47
PRETCEENEBRERE VARG ATRE o

42 HoRFLE#H AT

AR EEY i F(Likert)I R E AN ERE - FFINE R R 0 A 5
"EAFEL CTRE THE TR E N TEFARR T B EEFEY S $(1994)
STECIE 2 PR R A A P chScale3 KR KM P ARk E R o TRE A A B
TEF R, 0909 T kA, #0717 "%, #0500~ kA, 70283y

R 0091 ki o
2422 2504142 8 R TA S EHMRA G AN LB] P E RN
A 4T
6% 0.909 + 13 x 0.717 + 10 x 0.500 + 0 X 0.283 + 0 x 0.091 = 19.775 (4-1)
5x0.909 + 19 x 0.717 + 5x 0.500 + 0% 0.283 + 0 X 0.091 = 20.668 (4-2)

AR S ERAP P rEA BEZ G a S SN e o VAT R Flw B ST

gt ougr(Likert) T BhatE &7 500 w7 R SE Rk e BF 7 RO L D
AP 2 (6 Bt Ine FE Bk 'Fﬁ-f“ TR (S B AP H 2 A B B fS L R IR entE
A TERh 2 L B I E A f PP ORE AT L LR G oo

z\ 4-2 ﬁ‘.l—q &ﬁﬁvé‘—:—r? I

HE |Z2HVREL|FPL | HE | 2RI (VIR | B | #£1T
1 6 13 {10 0 0 19.775| 2
2 5 19 | 5 0 0 20.668
3 3 1P 2 1 0 18.331

i A4 4 9 | 14 2 0 17.655
5 3 11| 14 1 0 17.897
6 3 16 |9 1 0 18.982| 3
7 3 9 | 14 3 0 17.029
8 -

43 B

AFTUEF LRGP A FE R ISP f F ARG SHEEHY o
A
F

ﬁﬂ
+

B HE G2 PR E > F w29 0 weF 5 46.8% 0 kW jTii Rk o i
FPIARAS 2P 2ZAAFHR Aulded 433 4 45
% 4-3 FAGERY
7 A~%E | 2000 & 2T | 2000-2500 & | 2500-3000 & | 3000-3500 & | 3500 & 12 *
RrJic 26 2 0 0 1
(H 70

43



% 44 FEIF A
% %47 | 1000 ¥ 2 T | 1000-3000 # | 3000-5000 # | 5000-1 i | 1 f2 ¢
[ S 12 5 5 3 4
(E=: 730
% 45 & x Egchat
X Eg |5ET [ 6-10# | 11-15 & | 16-20 & | 21 & 1 ¢
(S 4 6 4 8 7
(HE=: 730

PAEPHE I RFR P A SRR (R PHRFAR CFEAR)ZIA(2 A

FoFa ~ i a)iw

KPBE O THIRNARESLZE FRZAE 0 FR3

2

LR 4

S FRMPradE O ko 1R Y o RIRES 28 Fo AR ARG 29 o

% gk 4-6 3 4 4-13

%46 B R A it

LN IR 54127F | 610 + | 11-30 # | 31-50 « | 51-100 « | 101 % 12}
FI(EH P HAR) 14 6 3 2 3 1
FH(F A R) 23 4 0 2 0 0
(HE=: 730
%47 2R A Bkt
1F 4 # 10 # m T | 11-30 « |31-50 « | 51-80 4 | 81-100 < | 101 * 1
Fdi(3 ARB L) 14 6 5 2 0 2
FI(F L) 9 12 4 f 0 2
(i 7
1 4-8 HFaTmEe
B Timege 304 T | 3140 & | 41-50 & | 51-60 %
Flic(3 AeH L) 0 4 19 6
FI(FE 1) 0 5 19 4
- REFE TR RS 28 R (i 3
4 4-9 a1 TIoF Rt
W1 T8 R BT | R®Y | ¢ | A5 | Fgarul
Flic(1 AHFL) 2 19 8 0 0
FI(FE 1) 4 22 2 0
- RAEFE T i 28 R (% = : 3
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44 KRR K A4

441 BH¥RRHBEH

ARG enf? L 3gp H 2 SWOT & 47 4 ¢ enipfr kL3> & %
TRE O AYBEBERRE AT R AN BEE > R AT Rk vtk

W5 4 4-14 1 4 4-17

N IR

z [y

%414 2PmRAG
2§ 2 A R E R
.4 p i PR | 4L | 2F& - ﬁzji
L5 AR 3 4T M 6 13 | 10 0 0 19.775
4 A s 1 H 5 19 5 0 0 20.668
SRk G N cE S 3 13 | 42 1 0 18.331
SRR\ cE g % 4 9 14 2 0 17.655
BRI 4 G 3 11 | 14 1 0 17.897
PABREIZE F A0 R 4 3 16 9 1 0 18.982 3
a3 M- A 3 9 14 3 0 17.029
(HEi=: 730
% 4-15 K1 ARl ERL IR G
EB< ] |10%:2 + | 5-10% | 3-5% | 0-3% | & & 45 | A54F
i 2 12 7 7 1 0
(H =7
% 4-16 Hfr1a& pTiaa Fa
1 f 5m?/p 2T | 6-10m%p | 11-15m*p | 16m’/p 12 ¢
1AL 1 16 8 4
i 7 17 3 1
- R AT RS 24 T (H =5
417 HAETHV Y D B
o 50T 6-10 = 11-15 = 16 = 1
ok Bt 12 15 2 0
SN 4 17 8 0
(H = %30
£ 4-18 BRI EE AR R ER Y VLA R
Iy i@ % 100% | @ st 90-99% | & 4 80-89% | i¥ 4 60-79% | & st 0-59%
o 0% ks 1-10% | i st 11-20% | ks 21-40% |k 4 41-100%
S S 5 8 9 5 2
(70
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b BRSSP PR e PRFEIAFSE S AL R ALY
L oA 2 iBE (R 4-14) 0 D HORE A ERHEAE fm o ﬁ?iﬁwwﬁhm ‘-L%F\ R
BRI B Lo AU s T S L T LG Apd e
TEDRN A B o

Fohod 24158 K- AR BFEIARF S O F kRt f <
Mix X 5 0-10% » W5 IRA G EP- 10% 07 F BN F o PSR R o

T e g  BARIMG S Pl BHEIE D T F > A %1 AR &

1355 6-10m7 p (4 4-16); @ B LT T SBh Rk 0 2 bk A A
%Mﬁliamxé PR g 6-10 =k A S o R e R ST o A g
A et R % eh11-15 = (3 4-17)

Motk 418 K3t I PR B ;; i b Rk et B o & IR
IARFS LT ®F B ;‘z* NI4 A2 S o H I R 2R BREESRE ok
B2A7(2002)2- 5% F wm & o APH feid r R AARCR A 2 RGP ?\&7}9 5 CRG N S A T
B EAa1zar o l?iﬁn‘.'llg.fvu%s,—’tﬁliz R

442 ¥ 2 f

PSR LEFIRGS DI HFERE DR A LN HR B LEF LT HR
B ERB ARG B RE e T FERE TR 2 2P F
4o 4-19 1 £ 4-21:

1 04-19 M EkE2 5204

2k ¥ =k N\ g > 2
5 p g% FALEE | A RR ;;2 " ﬁz;&
[ i SR A 0 8 12 9 0 14.283
1 AR 2 15 9 3 0 17.922
Vo il ) B 11 16 2 0 0 22.471 3
AL AR 1S e R 13 15 0 1 0 22.855 2
PR RE AT E | 16 9 4 0 0 22.997 1
A HRaTagp 1 17 8 3 0 17.947
ﬁﬁa’h%i’cf_iiﬁiﬁﬁ% 1 5 14 8 1 13.849
(H == 7
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% 4-20 ¥ FF‘&E"JFI:b%g’

2L 2k 2F 2K \ o 2 2
i p ;% FA | HE (3 RR {j% - ﬁzib
A T s 15 | 14 | 0 0 0 |23673] 1
$ 1T g e 14 | 13 | 2 0 0 (23047 2
« ﬁ:ﬁﬁeﬁ<%ﬁ% 8 | 18 | 3 0 0 |21.678
F1E (g A T 12 | 13 | 3 1 0 |[22012] 3
RN e 7 | 18 | 4 0 0 |21.269
¥ 1B EPL i T 4 | 17 | 5 2 1 |18.982
¥ sL K 8 19 2 0 0 21.895
$ 1 FFEE 4 | 14 | 4 6 1 |17.463
(T2 @At B | 500 18 | 6 0 0 |20451
1T EE A s A ae
P 27 12 | L8 1 |16.862
1EHOTIRRE ST ik
e o ﬁﬁf =1 =Y g 5 0 |18.281
f ;;Tfiﬁf’ e | 5 16 5728 =3 1 |18.957
(H==: 7%
1 AN MR EBL DN b
2k ¥ 2k ~B 2N g 2L 2
1L p ;i FA|HE |2 RA ;jg " ﬁﬁj&
W1 e b L R 1 13 9 5 1 16.236
TR ¥ e e —— 1 1 | 15.076
ji;éhﬁﬁvg‘ﬁ R P T 2 0 | 18.356
LT 4 | 17 | 8 0 0 | 19.825
FRATERTADATR | 3 | 12 | 12 2 0 | 17.897
SIS RN 5 | 17 | 7 0 0 | 20.234
¥ 3 AR B 9 | 12 1 0 | 20568
$aT R A EK o | 14 | 4 2 0 |20785| 1
(HEi=: 30

d 2 419 R R EHER VCHENEE > RIMBEITR I S 2P L Tk
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% 4-23 RPp A i?ﬁ? L3
MBS | 2 A1 (o8 0 A7) | 2 F(ox AR | Hu (o L AF)
1 100(0-100)
2 100(0-100)
3 30(50-50) 70(60-40)
4 95(100-0) 5(100-0)
5 90 10
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