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VRIO Model Based Enterprise Capability Assessment Framework for Plant Project

Min, Byeong Su', Min, Jang Hee?, Jang, Woosik?, Han, Seung-Heon", Kang, Sin Young®
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ZDepqrtment of Civil and Environmental, Yonsei University
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Abstract : Construction enterprises have performed various projects such as buildings, infrastructure and plant projects in
the international market. Among these, the plant project’s amount of orders accounted for about 68.9% of all. However,
because of the enterprises won a contract with a low—budget for plant project in the last 10 years, the profit has dropped
dramatically, And it is forecasted that there are extreme competition for bid award of plant projects because of the
current falling oil prices and raising interest rates, In this circumstance, the comprehending of enterprises strength and
weakness must be a priority to get a sustainable competitive advantage. Therefore this research suggests the enterprises’
s capability assessment framework and it is in order to diagnose the korean construction enterprises capabilities, The
framework is based on the VRIO model that is on the basis of resource based theory, First, the capability assessment
indices and their importance and priority that based on the life—cycle of plant project is deducted by literature review
and survey, Second, the 5 point likert score applied VRIO survey is conducted to diagnose the enterprises and quantified
the survey result using the fuzzy theory, Lastly, the competitive implication and capability assessment are deducted,
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Literature review |
!

| Critical success factors deducting |
1

| AHP based expert survey |
!

| Importance and priority of CSF deducting |
!

| 5 point likert scale based VRIO model survey |
1

| Survey result quantifying using the fuzzy theory |
1

| Enterprise’s capability assessment framework developing |

Fig. 1. Research flow chart
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Table 1. Fuzzy number for 5 point likert scale

5 point likert scale Triangular shape fuzzy number
1 (0,0,0.2)
2 (0,0.2,0.4)
3 (0.3,0.5,0.7)
4
5

(0.6,0.8,1)
(0.8,1,1)
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2.9} At

SHAY AEdas HFHor vddA A
Inconsistency Index) = -85} SR} AE-3to] kA
2 Flolsloic) dutAl o7 AHPEA oA dA X|4= H]
U E Fdto] TebsHA E=d, ol v U7}
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Table 2. Importance and priority of critical success factors

Stage Importance Priority
(mportance)| CU0AI SUCOBSS fRCHON |\ i o1 Total | incividual |Total| ~ ToTeTenc®
Understanding/
handling the country| 0.075 | 0.005 5 26 | Park et al, 2014
risk
Response skill for Bae, 2010
the bidding system 0.248 1 0.017 2 18 Han et al, 2010
o 0
5 Ownersway of 1 g ooe 1 0.003| 6 | 27| Bae, 2010
=l doing business
3 o e
e Acauisiion of 1 359 1 0.005| 1 | 14 | Park et al, 2014
S essential license
o —
S | Investigatingthe | o 105 10008 | 3 |24 | Park et al, 2014
= project condition
Establishment of | g 431 19002 | 7 |28 | Park et al, 2014
human infra
Planning skill
Bae, 2010,
forgpproyal and | 0.105 | 0.007 4 25 Han et al, 2010
licensing
Examination of Bae, 2010
contract clause 0.045 1 0.017 8 19 Han et al 2010
Selectionof |4 576 10009 5 |11 | Bae, 2010
standard/regulation
Design PO 0113 |0.043| 4 | 8| Kim, 2011
w}
3 Design verification Han et al, 2010
a on vert 0.245 | 0.093 2 4 Kim, 2011
and minimize error
S Kang, 2012
g | Securetnedesion | g o064 0100 1 | 3| Kang, 2012
8 capability
Vendor seleclion | 0,129 |0.049| 3 | 6 | Park etal, 2014
Application of site | o ggg |9 000 | 7 |16 | Kim, 2011
condition
Understand/handle | g geg |0 0o5| 6 |13 | Bae, 2010
the local regulations
Procurement fund | o n76 | 0 009 | 6 | 23 | Park et al, 2014
securing skill
Secure the 0138 10.017| 3 |20| Kang, 2012
equipment expert
§ | noidenthanding | o 548 10.043] 1 | 7| Han, 2010
e skill
@ Determining the
g transportation route | 0.213 | 0.026 2 12 Ba;’jolg%an
= & method '
Price ”:ﬁl‘l)“a“on 0.138 [0.017| 4 |21 |Hanetal 2010
Material suppliers | ge5 1 0.010| 5 | 22 | Park et al, 2014
selection
Process 1 0204 [0.087| 3 | 5 |Jangetal, 2011
management skill
Safety management 0044 | 0.019 7 17 Bae, 2010
o system Han et al, 2010
S Revision of design Kang et al, 2012
2 error and redesign | 0.293 | 0.125 1 1 | Han et al, 2010
5 skill Park et al, 2014
o Subcontractor Bae, 2010
S ,
= selection skill 0.087 10.037 4 9 Han et al, 2010
EN Quality Park et al, 2014
§ management skill 0.080 1 0.034 5 10 Han et al, 2010
Securethelocal | g 4e5 10002 | 6 | 15 | Jang et al, 2011
vendor and labour
Negotltatlgn with 0.237 | 0.101 P 5 Michael et al,
supervisor 2013
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Table 3. Inconsistency index for stage of plant project

Table 5. Competitive implication and capability for VRIO score

Stage of plant project Inconsistency index Terms Competitive
; - —— — S Capability
Planning 0.08338 Value | Rarity |Imitability | Organization | implication
Design 0.09896 Competitive )
Procurement 0.06412 No B B - disadvantage Weak point
Construction 0.04330 iti
Yes No - - Comp§t|t|ve Strong point
parity
- - Temporary .
(=) o= =
3.2 FUZZyOI%E JE||"6'°|_|' ng Js’-l' VR|OEF—“ Yes Yes No - competitive S:ae;;il;ﬁ;d
B9 BTt RS B waE SUE Al B 4T S
Unexploited .
[01 287M19} =9 = W QAL01E yuto g 7|9 odgF By} Yes Yes Yes No competitive Ssas:)igia”?;e
.‘—EEﬂc’]—o— xﬂ/\]—g]_ 1;]_ advantage
Long—term | Specialized&
]ﬁ Cd‘j’k ‘ﬁ7]'L‘ ol—k] EEBP ’—EHE /‘]'ﬁ D]'Z“tg %—9— Yes Yes Yes Yes competitive sustainable
0] 287H_§_ XH7]H]'O]§_,] VRIOE-E“‘Q‘ Hl_]_;q_ = 6]— 'E'% advantage capability
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R 1 A A2 ST AR} 491004 VRIO
e sjle] RS B o Brhae|egac e 1§
AT AR A% Wkt 71 VRIORE AR XA,
sla, a7, 22400 tigt o] o, oh 2o o]
% Sefolek ghAol Q7] el 2 eltolak 2t
ARARAE A TR0 T VRIORS S 53 271 A
=8 Tl oY 5E0) YES veld 4 ws A
om 7} 448 9loja] A= Table 49 2}, HEA)
Ao Zae AlltkA W A3Q0lo] 04 ul 2ow
AFSS B0 A AESURE tjato g Aegste],

£ A BUSH 78.6%2 ehton] HEH0.
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Table 4. Linguistic terms of score

VRIO Linguistic terms
Value Very valueless
Rarity Very common
! Imitability Very easy to imitate
Organization Not be applied to the organization at all
Value Valueless
Rarity Common
2 Imitability Easy to imitate
Organization Not be applied to the organization
Value
5 point Rarity
likert 3 — Normal
scale Imitability
Organization
Value Valuable
Rarity Rare
4 Imitability Difficult to imitate
Organization Applied to the organization
Value Very valuable
Rarity Very rare
° Imitability Very difficult to imitate
Organization Applied to the organization well
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% Here, No : Term's score < 0.5
Yes : Term's score > 0.5

Fuzzyo|2& &3] &% VRIOZ |8 Ag=o) w2 A4
TQolo] AR Fholo} odeko Taple 59} Zho] 71 4= 9
Om:] JJ_J_XJO] /\}04/\44_30 oﬂ m}a ;L'LLH 7104_4 ﬁa]E PN
3l 9J2kS Table 63} 7}, Table 6014 AA|SF Zd| Q)T
WA, 2z et AL RS Bl ARITA 9 aA

ARz 0lo] Zawolt UrEMU% 7t 8219] VRIO %4

25} s Bgg ANATo|0} Qeke B 2 olu g st
=i

FYHOR WY, FUE AYS 24l Ylold F8
3 A AR, AARHA, o) 8 zeka, Al

Lo et AR PES duny 2 7|ge S0
E ARI] 58 & 2870 821 F ALY a0 1974, 7
Aol go] 47), AXZ ARl gol 57 Ve A
v o g ZAE ALY 43 ko] HE=schal e ook
(Fig. 3).

4
3 J Construction
2 Procurement
1 Design
Planning

Competitive Parity Temporary
disadvantage advantage advantage

uPlanning = Design = Procurement Construction

Fig. 3. Summary of enterprise capability
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Table 6. Assessment of enterprise’s capability for plant project

VRIO 2! 7|8to] 7|¢]

ST 2 Y MAlof 2ret A7 —

Stage ” . - - L -
(Importance) Rank Critical success factors Value | Rarity | Imitability | Organization| Competitive implication Capability
1 Acquisition of essential license 0.21 | 0.13 0.10 0.17 Competitive disadvantage Weak point
2 Response skill for the bidding system 0.58 | 0.51 0.43 0.59 Temporary advantage | Specialized capability
bl ) 3 Investigating the project condition 0.63 | 0.34 0.18 0.72 Competitive parity Strong point
(Oagl;(l]q? 4 Planning skill for Approval and licensing 0.42 | 0.35 0.28 0.59 Competitive disadvantage Weak point
’ 5 Understanding/handling the country risk 0.38 | 0.08 0.09 0.23 Competitive disadvantage Weak point
6 Owner's way of business 0.65 | 0.42 0.39 0.50 Competitive parity Strong point
7 Establishment of human infra 0.33 | 0.39 0.35 0.55 Competitive disadvantage Weak point
1 Secure the design capability 0.31 | 0.18 0.13 0.40 Competitive disadvantage Weak point
2 Design verification and minimize design error 0.29 | 0.21 0.20 0.32 Competitive disadvantage Weak point
3 Vendor selection skill 0.54 | 0.51 0.39 0.48 Temporary advantage Specialized capability
Design 4 Design optimization skill 0.46 | 0.25 0.28 0.32 Competitive disadvantage Weak point
(0.3799) 5 Selection of standard/regulation 0.35 | 0.29 0.19 0.24 Competitive disadvantage Weak point
6 Understand/handle the local regulations 0.57 | 0.53 0.30 0.48 Temporary advantage | Specialized capability
7 Application of site condition 0.43 | 0.51 0.36 0.48 Competitive disadvantage Weak point
8 Examination of contract clause 0.49 | 0.44 0.36 0.57 Competitive disadvantage Weak point
1 Incident handling skill 0.48 | 0.43 0.52 0.47 Competitive disadvantage Weak point
2 |Determining the transportation route and method| 0.48 | 0.32 0.16 0.37 Competitive disadvantage Weak point
Prr;)gztre 3 Secure the equipment expert 0.32 | 0.30 0.16 0.37 Competitive disadvantage Weak point
(0.1235) 4 Price negotiation skill 0.36 | 0.26 0.18 0.25 Competitive disadvantage Weak point
5 Material suppliers selection 0.34 | 0.20 0.26 0.41 Competitive disadvantage Weak point
6 Procurement fund securing skill 0.66 | 0.40 0.31 0.60 Competitive parity Strong point
1 Revision of design error and redesign 0.32 | 0.18 0.25 0.45 Competitive disadvantage Weak point
2 Negotiation with supervisor 0.22 | 0.16 0.13 0.19 Competitive disadvantage Weak point
G . 3 Process management skill 0.65 | 0.53 0.42 0.64 Temporary advantage Specialized capability
igs;r;g;on 4 Subcontractor selection skill 0.61 | 0.51 0.45 0.60 Temporary advantage | Specialized capability
’ 5 Quality management skill 0.41 | 0.25 0.22 0.40 Competitive disadvantage Weak point
6 Secure the local vendor and labour 0.27 | 0.19 0.26 0.28 Competitive disadvantage Weak point
7 Safety management system 0.63 | 0.47 0.49 0.60 Competitive parity Strong point
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