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Abstract

Despite the extensive use of Value Engineering (VE) in industrial projects to optimize cost, quality, and
functional performance, the absence of a robust quantitative measurement system has constrained the objective
evaluation of its effectiveness and limited evidence-based managerial decision-making. In practice, VE outcomes
are predominantly reported in qualitative or case-specific terms, with weak empirical linkage to overall project
performance indicators. This study addresses this gap by developing an operational, multi-dimensional Key
Performance Indicator (KPI) framework specifically designed to assess VE effectiveness in industrial projects.
The methodological novelty of the research lies in grounding the framework in Parmenter’s KPI hierarchy,
enabling a clear distinction between Key Result Indicators (KRIs), Performance Indicators (PIs), and true KPIs
that support proactive management. The research adopts a mixed-methods approach comprising a systematic
literature review, semi-structured interviews with 15 industry experts, and empirical validation through a
petrochemical project case study. The proposed framework consists of 28 indicators structured across five
dimensions: financial, technical, quality, schedule, and stakeholder-related performance. Statistical analyses
reveal that KPIs such as the number of design errors identified through VE and improved monthly cash flow rate
exhibit a statistically significant positive correlation with final project budget control. Moreover, paired t-test
results demonstrate a significant increase in the VE proposal acceptance rate, from 55% to 75%, following
implementation of the framework. Overall, the findings demonstrate that the proposed KPI framework shifts
Value Engineering from a periodic, experience-driven practice toward a data-driven continuous improvement
mechanism, enhancing transparency, strengthening strategic alignment, and supporting more effective
managerial decision-making in complex industrial projects

Keywords: Performance Index, Value Engineering, Industrial, Effectiveness, Project Performance.

Cite this article as Shirzad,F and Mohammadizadeh,M . (2026). Developing Key Performance Indicators (KPIs) to
evaluate the effectiveness of value engineering in industrial projects. (e237019). Civil and Project, 7(12), e237019
doi:https://doi.org/10.22034/cpj.2025.566696.1421

ISSN: 2676-511X / Copyright: © 2026 by the authors.

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s
Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/

Journal’s Note: CPJ remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

*Corresponding author E-mail address: mohsen.mohammadizadeh@iau.ac.ir



https://doi.org/10.22034/cpj.2025.566696.1421
mailto:mohsen.mohammadizadeh@iau.ac.ir
http://www.cpjournals.com/
https://doi.org/10.22034/cpj.2025.566696.1421
https://portal.issn.org/resource/ISSN/2676-511X
https://creativecommons.org/licenses/by/4.0/

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

0392 9 Ol o @yl
http://www.cpjournals.com/

29 03] Wi (w3 BT (2b 351 61z (KPD) guals s Slos sl oLl anuwgs
o oy p

T 00l) (ghexo puxo Iyt dobold

Il eyl s oDl o310ty ¢yl pams 319 w03l (6155 (g9l -

VEF il + ) sodUT Hlasil gyl e VECF J3TYA :a ol gl VERF LSTYY i sl b e VB LT YO il o o

WS>

I Pl G og e 5 CodS i jo (s ledigy ety eio (sloofyn 10 ) (seotige 09T 00,5 0525 L
G by s e e e 5 5T 031 ole iy i ol i i (sl <535
it byl 5 355 oo GBI AT Sppody el 5] poige Soripe 45 Cel o ol dlins sl 03,5 dxlpo s
bl il 5 i gy ol 13T 33,5 el T s ot i 3t I sla ot b T
Oleo (otiny plod piio)ly Jo pp 455 b &5 Cel L35) (oigo 03y KPL) (outls” 0 Sloe (glo ozl I (amuiz
sl i el 3 b T ks 5 s sty AP 5 e el L sl ol sl L
gy el i sloofsyy 53,5 5 solatsl Slaal b ] siloliclien 5 U55] cotie (iFl )] ST 55
5 i 0pF 10 b il (5 Lodas gladrlas plov] wilos] diopllis g0 ol dloyo des 5 5 didmel 3,55, b
sl e 5 3 L TA ki ni gl s plo iy ot < 530 el 3o et ]
EP 5 CodbhiS b slollas sluw olii la_asls ol lis g lo] sl udon . 1y0,5 oy ledipss 5 iy sl aondns
EPP oliro GBI pajl izmas i)l ofgn led amos ST b 5y 0line 5 Coto Ko €ihoggy (Ui Gl
I S leaisl, ,a/,f.,g,,;[;’KPI szl jgme oo 40 ) doyo VO 4 o ,0 DD 1655 (pwdige Slblgiicg
00,5 o jp7ea00ld patco Sy pjeilSle G 4y oabado Colad G 1 1y 3] pwiige solpiing szl 5 Cad ]

il oo ol (Saio sloojs jo digy SB))) G 5 (e (SpSereal Sgngo «Selid i) Sl 6050 L 5

.035)4’ o ’SJ.O.C ‘( M’. X ')j‘ ‘( ;M " sd’)})‘ LSAMW’ ) ’S.LQ-C u@"wzéw OLQJS

mohsen.mohammadizadeh@iau.ac.ir :J st sdiu g3 (S 5 i) Casw*

YA


https://doi.org/10.22034/cpj.2025.566696.1421
http://www.cpjournals.com/
mailto:mohsen.mohammadizadeh@iau.ac.ir
mailto:mohsen.mohammadizadeh@iau.ac.ir

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

doddo —)

loas axlge oS ail LS esew Sl g ale Cudgame « S8 ufm ol L sl slaans o Saio sleelg
(Kaplan & Norton, 1996)

33 oo At obol oUles aSl «395 o3 3gamme 438 5 oy ozl 50 el oSS 4 Bro ,S00 boojs p Coidgs

(Parmenter, 2010) s s cosal atly ol)ls g o595, Ol a5 > Job

5 oS5 Llow S5 b a8 el (53] Cupae o aidl lisle sles,Sos; o ees 3l o (VE) i)l cwaige
Kaplan & ) aiS o Ll Sy g 8,5kae cuinS inso lojed (55lwdinge ;9 oote i B slo ool ololis
(Norton, 1996

9 Cewl onilo gf’l" C)T qu).sl e 09708 50 uw wL.J U.JB s e LgL(aojjﬁ 5 VE o.b).’l.mf u.o).n.\) 39> L
(Hosseini et al., 2020) wgi o0 2,55 68,90 b (S & j90 & VE molis el

Ol el g 05l s axlge Coabad pac Iy (e 6T peeal VE b5 lp Glkes 5 (o8 ozl 0525 pae
(Parmenter, 2010) coul sgame ygme00ld Sgage g poiame

Slles slacallad silubialjon ;5 (5970 (i il BB 5 (S5 syl plsie 4 (KPD) (g0dS s Sloe slo ol
(Liuetal., 2015) asS’ s Foail libec 5 Jotiono ,5b 21, VE 5 ,Slhoe anlys_e 5 5,10 lalal (50 el Slaal L

s oS oy g Shlee GLKPI 5 ous sgamme ,Sa22d8 Jbo sloasls 4 bowe se>ge Slallhas (Jl> ol b
(Hosseini et al., 2020) 548 0 Cgmme i (cipgh SIS SO a5 wiloass

(Parmenter, 2010) a2 o )l gaiadsy )| Sldes JInl gaio slacisn olpae 4 g

C;Laso‘)“j).é o VE GM.\.?L’)J‘ g ‘_g\)g b.xb...u..\p 9 L:LJ.Q.C KPI u_:9.>)l> G?L»...J)L.».c‘ 9 c;"‘)‘b (g u.:‘ XV
Kaplan & Norton, 1996; Liu et al., ) el o395 60,Shoe g 8 csolazsl Slaal b ] g3lubinl oo 5 Saio
(2015

S 5os Gaals Glaasls 5l 2t B 5 (xhwaiz (Gldhos ©oz)la S &yl 50 Aagly ol el 69Ty
039y Blaal g (CSF) Cudidgn (JFlo Jolge b wopllds &gt a5 ol aind (VE) (3] (qwadieo o32.9(KP)
Sgaze IS slacsr b al) L laasls cogpie slolid & Baes a5 iy Sldllae M5 . ol 0 a2 ,LSS
b wloads b laicsd § capieS e eaid e o sbal )0 5 RE P KPlzans dus 45 o pa Ly uios (] 4 calouids
kel Gl 500 6515 el ogdle 9d wal B ol sas 4 sz Jsb 40 symeosls (¢ pSmeeal 5 (505 il O
S92l ilwosly slam g BB 059 0 Shee (lanslio Jolow plonil 5 (oaly (o 0595 4 50 3liin 092)lr (22
35529y il am g0 i (oS Dpgats |y 0o CokS 5 aigle; e S o] Sl oS Sl B3] pwasgaKPI
il g ams oo Ghiisy 1) (fmio slrefan po of e gzl 5 Uo5] (waite 65l Slasl (e 920 SIS (g0 ,)8
logz e 1L laasls olulis 4 baee i Slalllas 45 Jlo 5,035 o 451 35, olpe sl (6550 o pmonss
2 1ol (225 (Zewliel g REPE (KPIzglaw )3 ool Sllee SS&G L pol> Ghagh wilod,S ot (sogeie

el anils 51 gwaigs il caz 5o 518 (ol o(ABly o5

Y4


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

Bores gimio sloogs s 55 (5] (st o250 5l b3,] sl (KPI) gouls' s Shas (slaasLs angs 059 s i
3 it )3 638 Sldllae (pgs 5 o Ses sl azls (gl Sl (Jol il (g BB (Lol jeme 95 53
Gl Seal (jlgie (3l @) (Bpme L (VA7) (55,50 5 (LI s laoly slagpag oo Shoe laasls ais;
1 LKPI qaolr gzl L (Vo) +) el aisls Glis | lojb 55Tyl b byl Wises 5 ot 5 Jbo sloasls
5,8Les g0l o asls 5 (P1) o Slas gl psli « (RI) gl sl ol « (KRI) gulS mli gla_asls amws oz 4
slylo 5 (CSF) cobsn Sl Jalse b dass e pladl B ¢ Jlojed ol oaBly slo KPIAS 505 05T 5 2.5 weni(KP)
Sloy 900 &) 4z 5 g potume (il dinjls &S ixio jommaisn slolazme sl 0%hg & szl (nlaiil Ganaiz 3G

(Vo) sl A7 5598 5 ) el sl Sl ciitns (Sl

o a5 wlools ylis adgl Slalllas sl 00gs 1 (S (sLlse g (cwlids g,y 2 0dme 35 ped ¢ 5,] swaige Lol )
Saeaids isu il b)) Sl peie (oS sloasls w8l el Lol (S sl auje erddie AT b wly e b))
. (Y‘ -Y “5)59 J.’Yé)w‘

DB 58 e (JSIS 003k 755 g a5 4 g Lo wile Jbo slaaSll (Vi) (08 9 S5g8 alile (gamy slo gy
Sulo; 5 6l kS pzmen (Jlopd olul ibg ;5 (oS bl g o3 ansdS 5 Jb baee asls ool W

als laii gd

SG wlools lis Wojg (559050 Sl g oyl e (6 mmonas @) o 1) 5l cwdige il j Al Sledlas
Copde g o))l ewiige 34l oS ol lis (ol pae S el lp )lnl Glsear (5] swaige sy L OTAY)
(\\"ﬂ/\) @‘); ‘5.55.“: 9 @L:JS bg,w‘éaa od...:i 6[.%)‘..) L MT 9. lQO)B)J CS’T)L{ 9 Lg)LfJJLA ‘)Ls_».c‘ ‘M.J.J ;Lm)‘ et o
ol e o (gl 2l Gl g w0lo J18 ) 00,90 i), (ewdigee e JIFIDIC 4 ol losy (cogas byl s slacsglas
gy 3l eolaiwl L (VE-Y) (o Ladl 5 lals ole puoren 050 ,S ..\.SL Iy oH)SSlesy sbales! 595 2alS sly 5 (gwige

Noged (ghulaglsl 5 (lolid 1) 608 035w y8 Sl slaolsn 45 )] (swiiee Sla Pl (53 4l

(VA 558 5 shar a3l il slocsz )l anwgs & ;5L slaighy o35, (st 5 o KP 3ol axee; 5o
Sgaty ¢ yos a3y aige el ol (Jlo o 5 (Jbo slo KPLI slacgame (slailonlis wladllas 5 558 (Ao (o9, S 5 L
i Glgi e a8 wisls HLas (Y1 0) o), g g il &Iyl o5l p 5 slooss sl 1) basloiing 3850 ey 9 oS
9 gt 255§ Sl (680l g (Al slaan ] s i (b laileta ez o ilse ikl @) LT, s
L KPI =l &jgpo 5 plulid 1) 55 5 el Caio ;o (5] (qwaige (CSF) coddge Sl Jolse 50 (V27 +) o)) S
23,5 05T s CSF ol

Sl o KPLy 55l 35505 Jlo slaasls  Slalllas jI (s kw1l (b lizpan a5 doid iy ool 0529 L
&S (Siletunn Coz)lr iz Wilodd (pw)p yeS WIS Coghl ) pele Sgupn g 4l Ky o )lS, oS Jboys g
by eyl Jow 5l plell b pol> (gl ol Sguzme S Jate (5))] (cwiige lo KP4 1) (o slaol  sCSF
2 e 9 S pSoilal BB oe slo KPIay bl (b g (o slooggn )0 (3] (owastes sl CSF bty Sua

Syalise ol 8 1y (55 pwaige il 5335 syl el g el S 1l (33,5 5y sy adly o


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

B2 s -

32 (VE) (o)) owiiten (e il Giomiw sl (KPI) g0lS s Shos (sla oLt oz lo anng Bua b aslllas (]
w‘ ‘_J..a‘ =LL‘>).A dw gJ.AL..u Q)S'.'.S) U"‘ w‘ c\bj..' 0 ¥ (MIXEd Method) QSHSJ" M.?u U"j) sS.) )‘ ‘W 6L®o)5).v
WS oo 3l ) ozl lee Lol g dlae sools (g ki Sl g Ojgo 4 oS

GBS 5 ol plelid (5 (cwsige 5 08es Glaazls 5l Sl @l e (nl jo iolasl aepllas g5, )

5 loJas (KPI): suds o Slee sl a3 lacd 5 18 oy 0550 (ol ojs> 50 005 (asie 3250 (o)
o (V) ey Ve IA I - Jae 5 0235) (585 5 LI (BSC) (5lsie (skel o)l aisle (505 (slagz Lz
(CSF) cuibse Sl Jelse b BL3 )l 5 gy ool ool e Jlo o (sla Sy Jols o sl KPl >,k 5y 557,05 0
5 (033 g ko) gt Jlo slaasls Jols VE b1 b b ye Slalllasl (35)] (qosige Giomins sl )lno oy
bl M lolid 5 o5l (slajlome all Cu jgd el s ool (295 0d el 5 psleer soebs st sla el

g (Sako ‘_gl.bo')"”i LgLa: CSFL, wL..m ui:)')| BRI ‘_gl.b KPILg‘).g 4.>)L.54 u_:5>)l> Sgud ==

axlas @bl Gl sbeosls (osz )l Gog o)l 5l plaebl Jya> sl itmie (B3 L aslae ¥
il b QB0 S eranal 5 e Gl Glosipe 0hg 0l olnse (g el axalrad g slaer 5 5 b atdl s lodoss
G Ll G B By alolS g aiedan (g eS aged (B, (B9 5 e oy iy IS (k) (Saio S5 slaeign )
a5 it sl CSF plulis o (o) oo oz Joo oy aimlae lyiome (4 plonil 4>l 10)
59y o baslas bosls Jolodnue Glles slagasls st 5 bl (ol Gied L b ionis sl lne
Cenitd g 395 gl Sl iaio slaojgn aiie S sla CSFy alas b ol () p (ygenae Julo 5l oalisal L
30,5 oSS lool adsl

i slo KPPl oled oozl 5 5l Jlae 5 55 slaasdly cal>yo ol )0 159,50 adlllae 5 gzl (b ¥

(Ol sd 5 loj S (8 Jbo) alfuix slajlaleiz 0 s RE P« KPlzgho o o asloas b ;)
oo >l o1 o VE asl g as ((soaog yiy oizme Slaxl) otz 9 S5 Sxio 0595 S (69,90 axfllas aioldy (gamaiws
S o,155 5 J S Gboptinm bl 5l aosls .0y0,5 Jlagl 059, (59, yole i (b ozl x| (g yal Ol g
B o 155 0 059, luwdige 5 Olpde jeax b S59lS 09,5 and> G Lael oL, sl o awle o KPlg z15euVE
SR skl 5550 ozl (b el sl oo 955k 39d Sl oz )lr es gaiedgw 5 S0 bl gt jLel

=

ROER

(o L) (68590 aalllas 5 (Sl (25) () 13 b b o((6,15) sl jg0 Gudls 51 gy ol M 5k @
oo sojgn Shes Slatasdly b pa 5 wll 1,95 2 (598 (sele wilgiiy jlem a5 098 ()b 297l B0 02 (Shoe
bl eslawl BB ol pas (655 eeal sl Je )l0l Glere a4 g all ails Slgtes

A


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

b aidly g gl -F

i e (KPD) 55 5 Slae (sla ol saintinl 5 glalss

5 o s olols Lol axs 50 aldS (asls YA (5 15 b aslas g Slool atepllss 59,0 sloazil 3.4l L
21 S5y 6l sas glulis sKPlLaas ganaiws (KP s Ske sols 5 PD Slles (KR slazs zlas
A (5598 pladl Coll 5 wlale/ Siin ol Cobld (6 S e g puiias 3G i

ko ooy ;o )l (cwaige SLKPL goloiin wojla o) Joax

G.‘am Key)
ua.‘>Lw 4 g.0d o ‘sﬁfo}l.\.ﬂ a>lg ’
u”l.w gs?b.))‘

lale axdlogeg u&i Gb > ¢ 5 KPI Jbs Ol Sl

VE s biwgi oaisass b slallas sluss KPI oy b b ylie slass Bt

005 3lge sbaanT b olass KPI lacdlas 3 Lot ol

VESblyzby iy £ KPI so oladiss

sty 35 S5 Julos Y

3 oad glules glallas 51 7V0 5l i VE o5 gy saiiisS >lb slalbhs slass: Slles 5 28 slaasls (Gl
bl samsplis (asles cpl ool a8l telS sam Mol anje g 4l see VE Glodol b adyl 1L 51
el 53978y Sloain3a 5 Sl 5l (6 S sl 5 2 Al e 5l S Sl OIS

GloaiT 3 giluosls 5 >lib Sgng wilis a5 0t smlice 2alS AVO—AY e Sl 106 eSS (Soummy Lol as o
el 0)5): @LA-L&-C

b ogg J5 ooy 9 8gd L2l plojed meli 9 (b sulS slacodlad ws el VE gl 2l souiisslgs slaon slass
b jals Y- A

55 a5 s sdmlie AY =7V 0 o Silos tal33l il axdlogagy ak b > & golazdl g Jlo slaasls (o

Byl oaid dm i slea e JLalS g axoe Sy el

Y


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

s VE ;o 6,138 4k yus (VL 003b samsylis a5 s awlxe V & YAVE (VE BCR): 4030 Sgas S
RV CYCERT S-S WSO

sials a5 0 samlice ZYATNY sggo aidlogs (LCC) jos a5 o 35k limabsl ool 5 coiS sla_asli (z
S0 oo ylid Iy Sl linedsl cobld 201581 g ool (5,005 5 puesd sloasy jo

Gy, 1als ) e 5 Sldee VE Slolgring 51780 51 i s lles Sy 2ol 4 Bslane VE Slslgriny sl
39 039 (el g (S

a>dg BlyxilB (g

0 T T T ‘ ‘ 1
(L 5 10 15 20 25 30

) ¢

@ i>09 Bl B g

o595 Sloy 9 Jbo Blaal b 8 slo asls Seaila asli  Swues 9 25 Jolost
r=0.72, p< 0.05 el azog S L VE o lawgl cabans b lalhas sloss

r= 0,68, p < 0.05 0)9)_\ UL") u...:alf L: °ML§)‘9‘° Lgl.ﬁ.\.u])ﬁ Slaws

S oS oo VE o ,Slos codlad iuliél cely L,>_>L‘.l.<>.c5L,>_,._<5L5L:zaK|:)| e (6 S0 aS olo lis 059 oyl e 058550
el 00 ‘)‘>|9k5>‘flo 6L‘bd~>‘9 LJ“"LP)L"" J&Lfg oD

KPI Coz > sl slan s 13 VE Glslrsny o0 sbbos 236 5 6,1 (ype3l ¥
L e P e v
e P Jes

D<0.054=3.24: tixt 0]

\al


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

Sl o pemlie Glgieds ax b gesl cglojgp diges po Cudgame 5 alslae jlom g 8 glaaglio Conle 4 axg5 L

Mol oy 2ol s e Slhkes 6 S prad VE clade LLIS sarps onimoylis o cne ialiil s o3 e

el o
VE Sllorin (o pdy &5 amlio lp T ogejl @l Y Jooo
Slaws
gha) 475 t s Sl &5 oSl )
o2 & g conl
(00 & lobas odbdmloe Slxs (%) o oo
' 5 15)
- - A,V Yo A Kplu?)b L) SOy O)S)J

Slles 5 (o5 5 ol D90 ]) (B (pwiiges (2505 &5 Sl mhaw Vg a8 50 (22l YA Jols g2 )l

0ol g gaile) dguge >k slallas palS dzog JUS p eedine 56 o9 4 Slles 5 28 slo sl
55l lmx;.ﬂjé ufm

s g (50 e (6 35 onats Sgu VE 0 Shoe ol ol 33l el LKPI 6 150 a5 ols ()lid (S g oS sl Julos
Sl 039 ol (Lol paati «63,50 anlllae Ban a5 Cunl ST @ p3Y 09 s 059 cilie slaps G (6 Ken

69,529, 1l 039y a3ly Taio 039 S 50 soloiinn Lozl el (ygeil 5 22l s p i Ol (e (i Ll
Oyl Slaten bl waige Hemmesgz )l Slallhe o @l a9, b oS

S Az -0

Szl Ll jlas s B8 b asll polie g dunlie (bl o250 (nl 50 00l 555 Seue sloao o
loas Al 055 S a3 0ddind gbaosls 5l ssliztul L gKPI

(VE): i) omiigen 3,Shos salS (sl asls o lolis)
Jols 45 55 ol VE ogilly (a5l YF o ginio of5 5 b axolan 5 lodl aispllsi 9, b 2> gy
e on o g o sl asls
o Slos o lS 5 Sldes slo azls a5 conl ouls 5,155 Parmenter (2010) 4 Liu etal. (2015) lawgs spolive gl
A VE i il 6 uSoslail o oYL ool

sxo sosey ;0 VE (¢l (CSF) coddse Sl Joloe s =Y
et 3l Slojle Sap 8 5 055 ool B b (iluaz LS « Sy S e o5 0l (Lt baaslas (ygede Jolo
.ditws BCSF

¥F


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

AStE gmio ojgn ;0 VE cuddge gl e CSF lulis cowal 5 3.0 Yektai (1399) 4 Hosseini et al. (2020)
.Ji‘oo;

6‘-*-"-"3-‘-" 9 GL.L«C 61.:» KP|;.)5_‘3)L? LS")J" -Y
AN gadiws i 63 5 le) S ¢ 28 o Jlo olal 0 gRI Pl (KPlzshaw ;o b oL
ol Ol rhwsis g gamaiz ozl a5 Wlesls Las Kaplan & Norton (1996) 4 Parmenter (2010)

160,90 dslllas o gl G?L;..»)L,.';.cl -f

V0 403 4 Sgw Cod g 033L 5 dile (Jb sla el aS oy las sendig i 059 50 ezl anle il (6l >
Wlasls wi, Yol 1Sl jeb 4 Blaal Giss b 5 ceisS aile Jope slaasls o asladl sge Yo7/
aS ol oals 45,55 Fung & Shen (2000) 4 Delisle & Kirk (2003) lLawg caxio sloojsyn ;o aliv s
o Sldoe KPI g 1> szl 6,138 5l saims oyl

(eliy 2oy e S )8 -0
sl 0 (6 308 el 000230 gut 9 (69 )15 Sy BB solpiinn Cez > aS 5 S ol SP5 09,5 3,9550
(e (6 S e 4 Slles KPI glacg> )l> a5 wols Las 5.5 Hosseini et al. (2020) qLiu et al. (2015)
51 6 e i 039, Blanl by (g slulivl,en 5 cublis

VE joiuio Sgugs sloo paly &SI )| -#

4z > Job o lean e malS g o059, S o Sles Sgpn g0 (Sloj90 5,555k 5 o CSF b5l do KPI paiis ol
g g0 05951 oL
Sl eins 0595350 9 KPL 5 e o paw a5 wilesls yLas Parmenter (2010) 4 Kaplan & Norton (1996)

] 0)5).: o)S.Lo.CM.)% 6‘,: ‘_QM)JS

&l

Delisle, D., & Kirk, P. (2003). Value engineering for cost savings: Lessons learned.
International Journal of Project Management, 21(6), 451-460.

Fung, I. W., & Shen, L. Y. (2000). Financial metrics for value engineering performance.
Construction Management and Economics, 18(3), 307-316.

Kaplan, R. S., & Norton, D. P. (1996). The balanced scorecard: Translating strategy into
action. Harvard Business School Press.

Liu, Y., Zhang, X., & Li, H. (2015). Application of balanced scorecard in value engineering

for industrial projects. Engineering, Construction and Architectural Management, 22(4), 414—
430.

o


https://doi.org/10.22034/cpj.2025.566696.1421

Civil and Project Journal, 2026, 7(12), 37-46
. https://doi.org/10.22034/cpj.2025.566696.1421

Parmenter, D. (2010). Key performance indicators: Developing, implementing, and using
winning KPIs (2nd ed.). John Wiley & Sons.

Hosseini, M., et al. (2020). Critical success factors and KPI development for value
engineering in oil and gas projects. International Journal of Industrial Engineering, 27(2),
213-230.

Yektai, K. (1399). Value engineering as a useful tool for managerial decision-making. Omran
& Project, 1(4), 25-35.

\fs


https://doi.org/10.22034/cpj.2025.566696.1421

