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The Influence Analysis of Value Engineering for the Public Empoyer's Decision Marking
— Focused on the Project Life Cycle -

Park, Jongsoon'!, Chun, Jaeyoul*

"Department of Architectural Engineering, Dankook University

Abstract : The public employers are faced the mounting importance of decision process to settle the optimum VE delivery
system of such public facilities buildings and etc. The elements of decision process of the public employer are formed in
the various relationships of the concerned and when the projects are coming into effect, the decision process in the VE
delivery method and the selection of contractor will be the name of the game, The decision process in the VE delivery
method and the selection of contractor are created a case to be one and the same as well as initiates a consistency for
the performance, However, the function and role of the public employer are projective accordingly to the organization
of employer and the employer especially no system is equal to the capability of perfect evaluation and verification of the
ability of the employer, Especially the lowest bidder policy that started with justification to increase the competitiveness
and technical capability of the contractors through the completion in between contractors has been providing the hotbed
for insolvency, irregularity and irrationality as a result, From this point of view it is declared that the buildup the edifice
of supporting system in the process of decision to recover the mutual trust and respect of the concerned in the VE
delivery system with the technostress and the systematization based on drawing the elements which affect the decision

process of public employer,

Keywords : Public project delivery system, Public employer, VE(Value Engineering), Influence element and power
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Domestic VE system review
VE Operation of domestic and institutional review
Problems of Construction system and proposed measures perform VE

'

Keywords extracted by the VE project case study

'

Effect of impact factors derived for the public OWNER
(Regression analysis and factor analysis)

'

On each stage of the project life cycle impact analysis
(AHP analysis )

Fig. 1. VE Study flowchart
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Table 1. Annual Design VE performed (Units: Wbn,%)

Number | Cost to Total S Total Approved
Year | of V_E Condu(_:t Value of - Number of s

Studies | VE Studies | Proposed Proposed
2007 19 0.50 55,7.34 2.15 132 29.47
2008 33 5.41 | 1,574.34 3.86 222 44.59
2009 213 9.57 |10,067.45 2.24 2,383 15.09
2010 209 1,508.11 | 8,414.45 2.49 2,687 15.83
2011 185 66.07 | 8,597.07 3.08 3,447 16.82
2012 277 | 11,386.44 | 5,574.84 2.51 6,615 14.73
2013 392 | 6,593.14 |16,270.21 2.27 9,669 16.32
Total | 1,328 | 19,569.24 |51,0565.70 2.66 25,1565 21.84

2.3 0|=2| VE*OH 3._4%

944 OOOUHS 0]“4 Iﬂ_‘“/koﬂ VES A831e= %J_(FHWA—
2013—0039) FHWAQIR=24) = | AAVESsY |t

= 93F st Qled AiE dielo] FARIL] 2,37~8,45%
—r—c(DOT, 2014)0]a, 2A v]LF{3}Hthe most cost—
effective)S =151= VE2] ROI(Return on Investment, C/
A)=80~203 : 1 &2 VERFTHTable 2).
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Table 2. Summary Of Past VE Savings Federal-Aid and Federal
Lands Highway Programs

Description FY 2008 |FY 2009 |FY 2011 [FY 2010 |FY 2012

Number of VE Studies| 388 427 378 402 352

Cost to Conduct VE

) $12.47 M[$17.08 M| $12.5M | $13.6 M | $12.0 M
Studies

Estimated
Construction Cost of | $29.93 B | $29.16 B| $32.3B | $34.2B | $30.3 B
Projects Studied

TotalNumberof 14 055 | 3097 | 2050 | 3,049 | 2,905

Proposed
Total Value of
otal Value of | o6 56 B | $4.16B | $2.94B | $4.358 | $3.78 B
Proposed
Number of Approved | 1,323 1,460 1,224 1,315 1,191

Value of Approved | $2.53B|$1.70B|$1.01B|[$198B|$1.15B

Return on Investment| 203:1 99:1 80:1 146:1 96:1

Saving rates 8.45 2.37 3.13 5.79 3.79
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Table 3. Influence elements extracted by VE case study
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Table 4. Survey Overview

Sign Group Selected impact factors

1. predictions for expected returns, 2. Selection of
the scale alternatives, 3. technology forecasting, 4.
Af. Feasibility ~|optimized design, 5. Determination of the building
life cycle, 6. Operating, maintenance of repair
strategies, 7. Advance Research / analysis

1. Collaborative communication, 2. Research /
analysis / study design reflected, 3. Cost Prediction
Bd. | Designability |(Cost Control), 4. Law / regulation / policy change
deal, 5. Mechanical / Electrical Equipment, 6.
Materials / method selection, 7. Design Changes

1. Contract Risk/Risk Response, 2. site conditions
change notification, 3. coordination of client's
materials and equipment, 4. inadequate
specifications, 5. pay, 6. legal dispute / claim
management, 7. laws / regulations / standards
compliance

Cb. | Biddability

1. Partnering, 2. Construction site accessibility,
3. Friendly construction specifications, 4
Reconstruction / work to minimize, 5. Adjust
the design and site conditions, 6. Contract
change / design change action, 7. Construction
Environmental / Safety Management

Dc. |Constructability

1. Useful Life / Save Selection 2. Structural
Performance and Maintenance 3. Fire / theft /
disaster / safety preservation 4. Energy / fuel
Em. | Maintainability |consumption / savings 5. HVAC equipment
performance, retention, 6. Corresponding to future
climate change, 7. Maintenance(FM) system
applies
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No Period Surveyed |Number | User | Unused Rates(%) | methods
1| 8.1-8.10| "ublc 65 |24 | 4 37.0
Employer e—mail+
) Interview
2 [g.03-g.31 |COMSIUCtoN| e | g | g 95.4
engineer
Total 151 106 10 70.2
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Fig. 4. Survey participants engaged in the distribution sector and career
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Table 5. Construction VE based survey analysis

No Questionnaire items | Positive | Normal | Negative | Responsiveness(%)

1 |VE Awareness 82 10 14 77.4

2 |VE legislation awareness| 77 10 19 72.7

3 Adequallgy of institutional 4 34 68 380
recognition

4 |VE responsiveness 92 10 4 86.8

5 Qonstruct|on VE 62 19 o5 585
incentive adequacy

4.3 2RIEM(Factor Analysis)
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Table 6. Feasibility field factors analysis

Division Average | Standard
deviation
Af01 Revenue forecasts for expected 2.74 0.796
Af02 Alternative choice of scale 2.83 0.931
Af03 Technology Forecast 3.67 1.084
Af04 Optimization Design 2.90 0.827
Af05 Decision of the building life cycle 2.45 0.732
Af06 Operation and maintenance of the repair strategy| 2.74 0.832
AfO7 Prior research / analysis 2.69 0.785
Table 7. Design field characteristic factor analysis
Division Average S‘a’.‘d?”’
deviation
Bd01 Collaborative communication 2.83 0.920
Bd02 Design reflects the research / analysis / research|  3.31 1.027
Bd03 Cost Prediction(Cost Control) 2.48 0.864
Bd04 Law / policy change deal rules 3.86 1.009
Bd05 Mechanical / Electrical Equipment 3.56 0.769
Bd06 Materials / Selection Process 2.59 0.903
Bd07 Considering design changes 3.83 1.108
Table 8. Procurement field factors analysis
Division Average Standgrd
deviation
Cb01 Contract Risk / Risk Response 3.59 0.997
Cb02 Site conditions change notification 3.70 1.028
Cb03 Adjust the client's materials and equipment 3.62 0.881
Cb04 Inadequate specification 3.23 1.068
Cb05 Laws / regulations / standards compliance 3.81 0.972
Cb06 Pay 4.12 0.895
Cb07 Legal disputes / claims management 3.74 1.152
Table 9. Constructability field factors analysis
Standard
Category Average T —
DcO01 Partnering 3.72 0.923
Dc02 Project complexity / uncertainty 3.81 0.957
Dc03 Friendly construction specifications 3.69 0.960
Dc04 Minimize reconstruction / work 4.02 0.926
Dc05 Coordination of design and site conditions 3.89 0.919
Dc06 Contract change / design change action 3.59 0.826
Dc07 Civil and Environmental / Safety Management | 4.39 5.031
Table 10. Maintainability field factors analysis
Division Average Stapdgrd
deviation
EmO01 Training content / Save 3.76 0.911
EmO02 Maintenance of Structural Performance
Management 3.63 0.908
EmO3 Affordability / convenience / safety / comfort 3.57 0.926
EmO04 Energy / fuel consumption / savings 3.61 0.932
EmO5 Performance of HVAC equipment 3.72 0.902
EmO6 Corresponding changes in the future environment| 3.48 0.934
EmO07 Maintenance(FM) system applies 3.64 0.857
Overall significance of the independent variables VE| 3.58 0.743
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FEA(FAIE 24 Principal Component Analysis ©]8}

PCA)®] F&3k& Altsl3ithTable 11~15),

Table 11. Feasibility field commonality(PCA)
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Table 16. Set the total variance

No Initial eigenvalues Load value extraction sum
Total | % Variance|% Cumulative| Total | % Variance |% Cumulative

1 14.831| 43.916 43.916 4.831| 43.916 43.916

2 |1.096 9.965 53.881 4.096| 23,412 67,328

3 10.987 8.973 62.854

4 10.768 6.983 69.838

5 10.668 6.077 75.914

6 |0.606 5.506 81.420

7 10.596 5.421 86.841

2} g.40f tfsto] o] AE WSS FA0R )
[13E0 FAEINE HRIsI A Table 17).

Table 17. Rotated factor matrix (Constructability field)

Division Initial |Extraction
AfO1 Revenue forecasts for expected 1.000 0.531
Af02 Alternative size selection for 1.000 0.367
Af04 Optimization Design 1.000 0.701
Af05 Decision of the building life cycle 1.000 0.490
Af06 Strategy of the repair operation, maintenance 1.000 0.479
AfQ7 Prior research / analysis 1.000 0.399
Table 12. Designability field of commonality(PCA)
Category Initial |Extraction
BdO1 Collaborative communication 1.000 0.689
Bd03 Cost Prediction(Cost Control) 1.000 0.610
Bd05 Mechanical / Electrical Equipment 1.000 0.663
Bd06 Materials / Process selection and utilization 1.000 0.576
Table 13. Procurement field of commonality(PCA)
Division Initial |Extraction
Cb01 Contract Risk / Risk Response 1.000 0.392
Cb03 Adjust the client's materials and equipment 1.000 0.712
Cb05 Laws regulations / standards compliance 1.000 0.697
Cb06 Pay 1.000 0.487
Table 14. Constructability field of commonality(PCA)
Division Initial |Extraction
DcO1 Partnering 1.000 0.555
Dc02 Project complexity / uncertainty 1.000 0.507
Dc03 Friendly construction specifications 1.000 0.372
Dc04 Minimize reconstruction / work 1.000 0.482
Dc05 Coordination of design and site conditions 1.000 0.531
Dc06 Contract change / design change action 1.000 0.614
Table 15. Maintainability field of commonality(PCA)
Division Initial |Extraction
EmO1 Training content / Save 1.000 0.816
EmO02 Mai f | Perf
mO. aintenance of Structural Performance 1.000 0.835
Management
EmO03 Affordability / convenience / safety / comfort | 1.000 0.278
EmO04 Energy / fuel consumption / savings 1.000 0.679
EmO05 Performance of HVAC equipment 1.000 0.510
EmO06 Corresponding changes in the future environment | 1.000 0.668
EmO07 Maintenance(FM) system applied 1.000 0.769

. Ingredients

1 2
DcO1 Partnering 0.215 0.594
Dc02 Project complexity / uncertainty 0.057 0.836
Dc03 Friendly construction specifications 0.024 0.781
Dc04 Minimize reconstruction / work 0.769 0.080
Dc05 Coordination of design and site conditions 0.495 0.350
Dc06 Contract change / design change action 0.757 0.063
Dc07 Civil and Environmental / Safety Management | 0.611 0.058
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Table 18. Impact on the client's decision VE element extraction

Selected impact factors

Sign Group
Item Rank | Rates
Revenue forecasts for expected 7 77.2
Af. Feasibility
Optimization Design 4 80.0
Collaborative communication 11 74.2
Cost Prediction(Cost Control) 12 | 74.2
Bd. | Design ability Mechanical and Electrical 3 88.6
Equipment
Materials / P lecti d
fa.en{as/ rocess selection an 13 | 740
utilization
Adjust the client’ terial d
JleS e client's materials an 5 914
equipment
Cb. |Procurementability
L lati tandard
aws / regulations / standards 6 80.0

compliance

Complexity of the project / uncertainty| 9 77.2

Partnering 15 | 71.4

De. | Constructability | coordination of design and site
conditions

Change contract / design changes 5 80.0

Training content / Save 1 94.2
Maintenance of Structural 8 77 9
Em. |Maintenanceablity| Performance Management ’
Respond to future environmental
P 10 | 74.2
change
Average 79.21
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Table 19. Impact on the client's decision VE element extraction

1) Weight calculation results 2
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Table 20. Impact analysis of the project life cycle step VE
Project Life Cycle
F] Design Phase = = )
z § Impact factor g g g o 2 | 3 g i g g ‘é’ § g
3 s L B |3 | F|lE[E|[5|F 5
e | F|lo| 8| o | &[=a|*][3 (@)
1 | Em| LCC/ Useful Life 0076 2 0067 9 0,061 14 0,068 7 0072 4 0053 | 12 | 0083 1 0071 1
Adjustment of the
2| Ch OWneéq'L‘ﬁﬂeﬁl'_:ts and | 0068 b 0068 5 0,066 10 0,065 10 | 0079 1 0,065 9 005z | 13 | 0067 9
3| Bdl M & E Equipment 0065 9 0066 10 0.067 8 0073 2 0057 14 0.064 10 {0072 ]| 7 0067 9
4 | Af]|Optimization Deslgn 0,065 9 0075 1 0.082 1 0077 1 0,064 10 0.057 13 | 0045 | 14 | D067 9
5 | Dgc|Design/Contract Change | 0055 14 0,054 15 0.066 10 0,069 4 0079 1 0078 4 0059 | 10 | 0066 12
6 | Ch|Legislation Compliant 0068 b 0070 3 0.073 4 0,064 12 | 0077 3 0,067 8 0,054 11 | 0068 [
Predictions for
7| Af Expecied refurn 0079 1 0068 0.066 10 0055 15 | 0062 11 0050 [ 15 (0046 | 15 | DJ61 14
8 | Em| Structural Performance | 0062 11 0,065 12 0,026 15 0,069 4 0067 7 0,063 5 0053 | 12 | 0059 15
9| De "'“ii;'c:::‘lﬁ';“"ﬂ 0073 | 4 |opss | 5 |oos9 | 6 | 0065 | 10 |0056 | 15 |oom| 1 |oom| 5 |ont0| 3
10| Em| Environment change | 0073 4 0,069 4 0.065 13 0,059 14 | 0066 8 0057 | 131 | 0070 9 0066 12
11| Bd| Blz com Icatlon 0066 8 0,068 5 0,073 4 0,066 9 0,058 13 0.068 [ 0078 4 0069 4
12| Bd CE::)I 0075 3 0071 Z 0.075 Z 0067 8 00869 5 0.061 11 0,080 z 0071 1
Materlals/ Technique ~-
13| B| celection & Utliization | 0953 | 15 [0083 | 13 [o0074 | 3 | 0089 | 4 [opes | 8 foos8| & [007 | 3 |0g68 | 6
D & F Condltions
4] D¢ of Coordination 0061 13 0066 10 0,069 6 0070 3 0062 11 0078 1 0073 [ 0069 4
15| D¢| Deslgn Parinering 0062 11 0062 14 0.067 8 0,062 13 | 0,069 5 0078 1 0071 8 0068 6
Total 1000 1.000 1.000 1,000 1.000 1.000 1,000
5. 4= 9] FFHES 15 TUFARe] VEEAA Ao v
A= QAR Y e o] ALEE]o] FyAlEolA 28
B =Rol g AR thal Pt 2 5 S 420l A7} Wastckn g
() ¥ Aol T VESY ZRAlES tiyos £,
HEI 23S %O}OE] 50719] =8 JFeAE FE3HUT ZrAle] 2
(©) 329 Agatol] et Bl A4S Falo] % 35
he] et sg FEsisict QI 20126 PRl A A S
(3) F=9 357119 Faraiol tislo] 106e] AERAL  2012RIAIA2043186)0] 23t Aufo] A¥ie],
ZAito]| thisto] QQIEAS AR AuE EXE 15719] +
8 FFAALE 2T =S/ References
(@) o] JeFRATo| TRAE o] Fok Ja 24
% oJste] E=2u 157)9] gakQ Aof Tt AR B Z) o Construction Technology Promotion Law (2013.5.22.).

o°“

Felo] 2171 A8 A S TA-A R B
718] - ARlRA-7 |8 S A EA e
oF wile] eol9l, GFE nlXE F7) AE G
Ze9loh |2 TR Lepic
(5) 78 AP B 9409) Ant A W] A
07 Ggelo] 2 aAt s 2 Felgolelon, the
O ) A 9 gule] 24, 714 2 A7), F

!

A

5 a

SPA, Aok 2 AN B2 0= Uit
2 978 550 TYE0| VIE 4IY Y

m2A)E AJoj]o) 24 Gl ste] 11ska AAA
Q1 54, ZEsF Lzt Aol 2L,
wRebd VE S99 A3 918

1‘

==

T=

of
ol

F 249 o]

Enforcement Guidance on the economics of the design,
including a review (2014—278).

Hong, Soonheon (2013). “Value Engineering Idea
Generation for Temporary Construction Designs
through Conflict Resolution”, Korean journal of
construction engineering and management, KICEM,
14(6), pp. 30-37,

https://www calspia.go. kr/com/mainForm.do.

http://www.fhwa.dot.gov/ve/.

Ha, Yu—Kwang (2013).
Design VE bidding system and Improvement

“The study regarding recent

for bidding Process in Korea, Department of

19

stzzMpalsts| =2l J16E K25 20154 3



=
o
>
2]
=
ne

Architectural Engineering Graduate School of
Engineering & Technology Korea University,
Master's Thesis”, pp. 1-7.

Hyun, Chang—Taek (1986). “Construction technology by
VE”, Journal of the Architectural Institute of Korea,
AIKTS, 30(2), pp. 29—30.

Hyun, Chang—Taek (2003). “A Method of Selecting
Delivery Systems for Public Construction Projects
using the Analytic Network Process”, Journal of the
Architectural Institute of Korea, AIKTS, 19(7), pp
211-218,

Kim, Sung—Il (2014). “Improvement of Architecture—
Engineering Service Procurement System for Public
Construction Projcet”, Korean journal of construction
engineering and management, KICEM, 15(5), pp. 61—
69,

Kim, Sung—Hoon (2013). “Public influential analysis of
the value engineering (VE) on the client's decision—
making”, Korean journal of construction engineering
and management, KICEM, 14(4), pp. 17-22.

Lim, Jongkwon (2014). “Development of Web—Based
VE Supportin System for Effective Workshop”,
Korean journal of construction engineering and
management, KICEM, 15(2), pp. 71-78.

Park, Heetaek (2014). “A Study on the Improvement
of the Design VE Process using VE Idea—DataBank
System”, Korean journal of construction engineering
and management, KICEM, 15(1), pp. 28—38.

Park, Kyung—Ho, Lim, Jong Kwon, and An, Jong—
Pil (2009). “The development by analysis of Public
Procurement of Design VE’, Proceedings of KICEM
Annual Conference, 2009, KICEM, 9, pp. 90—96.

Park, Myeong—Su (2012). “Improvements for ordering
design VE(Value Engineering) and bidding, The
Graduate School”,
Master's Thesis, pp. 5—9.

Seo, Ha—Na, and Lee, Hak—Ki (2008). “A Study
on Competency Evaluation Checklist of Design

Hoseo Venture University,

Phase VE Team”, Korean journal of construction
engineering and management, KICEM, 9(4), pp.
154-162,

Son, Myeongseop (2003). “Construction Management
Technology and Trends 1st, Value Engineering, the
Dong—A Construction VE Implementation Status
and practices that support the management”,
Construction engineering and management, KICEM,
pp. 52—56,

Yang, Jinkook (2014). “Potential Value Improvement
Target Choice Methodology(PVTCM) in Construction
Projects”, Korean journal of construction engineering
and management, KICEM, 15(4), pp. 1119,

QOF: T maE

FAEN VES| F8-80] HFEIL ek, & oM VE 3554142 etsl, /\]/\a@]— K }01 -

FeaAe] AR MUSA|L WA TS| AEAIE SaD et oA ARNAA] T el TRUA

oA wAE=

VE A= WAAo] ojgre] Bao] tist DBE TE5Hd 1 2Ho] g
of SRS BARE WAL, £EH FAHC] AL $Istel AAVE

olek olo] Sje] VE $HEY 21 5}
S-S F9 eAe W 4] Tejstelo} 8 VE o

FALE 2Eot] AR T FARA T QRS Flo] A2 60mole] FFAL /AL 157] JFALE wET
o} mEE G o] et AHPRALS Salo] SRAlE oy 519 - el v arele BAste] AMsksict,

FIRIE : BFFATAA, FFETA, T, JFaL L o

Sk

20 s=zspalss =21 Ji6E MRS 20154 3



