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R= |WN@ u=wva x@ u=wD|t =Q OQmrta |O}rm XN=W l} [18]"OvwW|t xO=iDU=
|Qw;`tH sDU}U l} OQmrta |Q}o}B |=Q@ XNWt |v=tR pY=wi QO xm C=aq]=
|D}r=ai OQmrta |=Q@ xHvU l} 'OQmrta |O}rm XN=W [8]"OQm h} QaD 'OvwW|t
OQmrta |O}rm |=yXN=W xwQoQ=m [19]"CU= |D=}L xSwQB w u=tR=U |=Q@ xm CU=
CavY QO OQmrta |O}rm |=yXN=W xm CU= xOQm sqa= |WQ=Ro QO u=DUrov=
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QO 'OQmrta |O}rm |=yXN=W OQwt QO xDiQo CQwY |=yVywSB u=}t QO
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%R= CU= CQ=@a =yu; R= |m} xm 'CU= xOw@ |U=U= p=-wU 5 Q@ |vD@t QwmPtQ=DWwv
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C=}@O= QwQt R= OQmrta
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\@DQt |v=Uv= `@=vtx@ |@=}CUO C}rw�Ut xm 'OwW xDiQo Q_v QO u=tR=U QO |aiv|P Ov=wD|t OQmrta |O}rm XN=W l} lr=t 'p=Ft
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=y\=@DQ=|O}rm |=yXN=W O=H}= x@ QHvt Ov=wD|t OQmrta |O}rm |=yXN=W u=}t \@=wQ xvwou}= "OwW XNWt K[=w Qw]
w �OwHwt XN=W wO C@Uv =} w `tH p=Ft |=Q@� 3 |k=kDW= =} 2 |@}mQD OQmrta |O}rm |=yXN=W '1x}=B OQmrta
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"Q=QmD O=OaD w `@vt l}miD x@ OQmrta |O}rm |=yXN=W |=Q@ xOW G=QNDU= |=y|oS} w "2 pwOH
`@vt O=OaD |oS}w h}OQ `@vt O=OaD |oS}w h}OQQ=QmD Q=QmD

[30] 1
"OvDUy =yOQ@y=Q R= xDiQoQ@

26 [33�29w7] 6
|=yQ=}at w h=Oy= =@ \@DQt

1Strategic
"OvW=@ XNWt C}kiwt

Relevant and related to

speci�c goals (targets)

[30] 1 "Q=m w ?Um Ov}=Qi |xOvvmTmavt 27 [30w29'18'11'7] 5
x=Dwm w XNWt |v=tR |=yxR=@ QO

2
re
ect the business process

"�|oDiy =} xv=RwQ '|}x_Lr� OvwW|t |Q}oxR=Ov=
Timely

[30] 1 "OvW=@ xDU@ |D} Q}Ot |xkrL l} R= |WN@ 28 [32w29'26'2] 5 "OvW=@ C} Q}Ot p@=k w OwOLt 'O=OaD sm 3
Part of a closed management loop Limited, manageable number

[30] 1 "OvW=@ xOW h} QaD K[=w Qw]x@ 29 [30w29'7'2] 4 "OvW=@ lQO p@=k w xO=U 4
Clearly de�ned Simple

[30] 1 "OvW=@ xDW=O C}a[w R= `} QU OQwNR=@ |x�=Q= 30 [29w9'7'2] 4 "OvW=@ |Um x@ jraDt 5
Provide fast feedback Owned

[30] 1 "OvW=@ xDW=O K} QY |OwYkt 31 [18w2] 3 "OvW=@ xOW O}}-=D w xDiQ}PB 6
Have an explicit purpose Accepted

[30w7] 1
w K} QY |xO=O `@vt w pwtQi

32 [26 w 23'2] 3
w xO=U |Q}oxR=Ov= w |Qw;`tH

7"OvW=@ xDW=O h=iW "OvW=@ xDW=O xv} Ry sm
be based on an explicitly de�ned Data collection must be made

formula and source of data as simple as possible

[30] 1
jr]t O=Oa= p@=kt QO =yC@Uv R= QDW}@

33 [29w18] 2
"OvW=@ |v}@V}B p@=k

8"Ovvm xO=iDU=
Predictive

Employ ratios rather than

absolute numbers

[30] 1
Q=mOwN CQwY x@ xm |}=yxO=O R=

34 [29w18] 2 "OvW=@ |Q}o|B p@=k 9"Ovvm xO=iDU= 'OvwW|t |Qw;`tH
ActionableUse data which are

automatically collected

[30] 1
"OvwW VQ=Ro Q=oR=U w xO=U |@r=k QO

35 [29w18] 2 "OvW=@ OQ=Ov=DU= 10Reported in a simple
Standardized

consistent format

[30] 1 "OvW=@ C=aq]= |xOvyOx�=Q= 36 [30w11] 2 "OvW=@ xDW=O Q}otWJ w xOy=Wt p@=k Q}F-=D 11
Provide information have visual and signi�cant impact
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`@vt O=OaD |oS} w h}OQ `@vt O=OaD |oS}w h}OQQ=QmD Q=QmD

[29] 1 "OvW=@ X=N 37 [30w2] 2
|D=}L xwHw 'Ow@y@ Q@ RmQtDt

12
Speci�c

"OvW=@ G}=Dv w =y|HwQN
focus on improvement

[29] 1 "OvW=@ |vDi=}CUO 38 [30w18] 2 "OvW=@ QYDNt w j}kO 13
Atainable Precise and exact

[2] 1
|xSwQB Qy QO xO=iDU= p@=k

39 [31w18] 2 "OvW=@ uOW |:tm p@=k 14"OvW=@ R=U w CN=U
Quanti�ableDesigned to use on every

building project

[7] 1 "OvW=@ xDW=O �xDUUo =} xDUw}B� XNWt ẁv 40 [32w30] 2

XN=W |Q=O=vat x@ xHwD� OvW=@ Q=oR=U

15
Type

"�u=tR QPo QO
consistent(in that they

maintain their signi�cance as

time goes by)

[7] 1 "OvW=@ xDW=O XNWt T=}kt 41 [33w30] 2
OvDUy =yOvwQ Q@ |vD@t QDW}@

16
Scale

"|}x_Lr V}=tv =D
Based on trends rather than

snapshots

[7] 1 "OvW=@ xDW=O xv=DU; 42 [33w2] 2
"OvW=@ KqY= w Q}}eD p@=k

17
Threshold

subject to change and

re�nement

[7] 1
�|:tm =} |i}m =} CNU =} sQv� |DNU

43 [29] 1 "OvW=@ wUsy 18"OvW=@ xDW=O XNWt
Aligned

Hardness

[18] 1 "OvW=@ OvDUt 44 [29] 1 "OvW=@ xDU@=w w uR=wDt 19
Documented Balanced and linked

[18] 1 "OvW=@ pkDUt 45 [29] 1 "OvW=@ Q}}eD QoR=e; 20
Independent Trigger changes

[18] 1 "OvW=@ |@=}OQp@=k 46 [29] 1 "OvW=@ \}Lt Q@ |vD@t 21
Traceable Context driven

[31] 1
"OvW=@ OwN u=tR=U QDU@ Q@ |vD@t

47 [29] 1 "OvwW C} wkD |}=yjwWt =@ 22should stand on the
Reinforced with incentives

organizational context
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[32] 1 "OvW=@ pt=m 48 [11] 1 OvDUy |r=tQ}e |=yxHvU 23

Completeness Only non�nancial

[33] 1
u=Q=Ot=yU 'u=} QDWt j�qa Q@ |vD@t

49 [11] 1
OWQ= C} Q}Ot s}D w (CEO) OWQ= Q}Ot

24"OvW=@ u=aiv|P Qo}O w "Ovvm|t s=Ok= =yu; T=U= Q@
Based on customers,shareholders Reported to the CEO and

and stakeholders interests senior management team

[33] 1
x@ XN=W OvJ u=mt= CQwY QO

50 [11] 1
u=vmQ=m |=Q@ =Q sRq |=ys=Ok=

25"OvwW p}O@D XN=W l} "Ovvm|t u=}@ uWwQ CQwY x@
Unify two or more KPIs to one

tell sta� and management

what to do

pY= Q}_v |rwY= R= '|OQmrta |O}rm |=yXN=W O=OaD ?=NDv= QO "OW
Ovy=wN Q}F-=D xSwQB �80 QO =yXN=W pm �20� CU= xOW xO=iDU= wDQ=B
p}rOx@ R=UwCN=U XNWt |xSwQB l} QO CU= umtt %p=Ft [29]"�CW=Po
Q@ 'Q}oQO |Wv=O |=yxRwL u=}t R= 'xSwQB \}=QW w |Q}oxR=Ov= |=yC}OwOLt
%|xRwL 5 QO \ki 'xSwQB u; X=N \}=QW =@ ?U=vDt |Ov@C} wrw= T=U=

&OvwW h} QaD =yXN=W |vt}= w |v=Uv= `@=vt 'C}i}m 'xv} Ry 'u=tR
"OW=@ xO=U =yu; lQO w K} QY O}=@ =yXN=W xvwou}= %OvW=@ lQO p@=k w xO=U "4
'OW=@ |:tm w |OOa u=}@ CtU x@ |i}m |=yh}YwD R= V}=Qo xJ Qy `k=w QO
VHvU |=Q@ xSwQB l} QO %p=Ft "O};|t CUO x@ C}a[w R= |QDxO=U lQO
'OQmrta XN=W l} |=v@t Q@ \ki u=wD|tv 'xSwQB s}D |OvtC}=[Q K]U
w ?=NDv= xSwQB s}D C}=[Q QO Q=PoQ}F-=D |=yXN=W u} QDsyt O}=@ =OD@= xmr@
u=R}t 'Oa@ |xrLQt QO "OvwW |yOuRw |@D=Qt xrUrU p}rLD T=U= Q@ TBU
|Ov@xHQO 10 =D 1 R= |OOa CQwYx@XN=W Qy QO xSwQB s}D <=[a= C}=[Q
%OwW|t x@U=Lt 1 |x]@=Q j} Q] R= xSwQB s}D C}=[Q u=R}t TBU w OwW|t

SI =
nX
i=1

(W )i(D)i (1)

|xHQO D w |@Uv uRw W 'xSwQB s}D |OvtC}=[Q XN=W SI 'u; QO xm
[34]&CU= |OvtC}=[Q

xwQo =} OQi l} x@ OQmrta |O}rm |=yXN=W R= l} Qy %OvW=@ |Um x@ jraDt "5
CU= woMU=B 'XN=W u; |=y|HwQN Q@=Q@ QO xwQo =} OQi u; xm 'OQ=O jraD

"�OvW=@ xDW=O pw�Ut w lr=t�
|t=tD Q@ CQ=_v w pQDvm |rY= C}rw�Ut 'R=U w CN=U |=yxSwQB QO %p=Ft
|xOya Q@ 'u=tR OL=w QO EO=wL MQv p}@k R=|vt}= OQmrta |O}rm |=yXN=W
woMU=B u; OQwt QO u=W}= wCU= xSwQB 14CW=Oy@ w |vt}=VN@ pw�Ut w Q}Ot

&OvDUy
`k=w QF-wt |DQwY QO |OQmrta |O}rm |=yXN=W %OvW=@ xOW O}}-=D w xDiQ}PB "6
Qo = %p=Ft "OvW=@ xOW O}}-=D w VQ}PB 'xSwQB w u=tR=U K]U QO xm OvwW|t
w ?} wYD 'O}}-=D x@ OQmrta |O}rm |=yXN=W |x}rm |v=tR=U =} w xSwQB QO

C} Q}Ot OQwt QO xOW QmP |=y|oS} w R= |oS} w 6 'OwW|t xOy=Wt xm Qw]u=ty
|va}� Q[=L VywSB QO xOW |}=U=vW |=y|oS} w =@ OQmrta |O}rm |=yXN=W
"Ov=xOW XNWt � Ctqa =@ 'lQDWt |=y|oS} w "OvDUy lQDWt '�|oS} w 51
|=y|oS} w w Q[=L VywSB QO xOW |}=U=vW |=y|oS} w u=}t =yl =QDW= OwHw R=
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1. performance measurement
2. key performance indicators
3. product servive system
4. systematic literature review
5. scopus
6. web of science
7. google scholar
8. benchmarking
9. milestones
10. leading KPIs
11. schedule performance index (SPI)
12. cost performance index (CPI)
13. taxonomy
14. HSE manager and HSE man
15. Critical Success Factor
16. Balanced Score Card
17. earned value
18. actual cost
19. earned value management
20. alerts
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