Productivity
, (Productivity

Improvement)

2.1 (Productivity)
Productivity ' ' ,
(transformation)

m 2.1
(General Productivity Concept)

(Productivity)

(Output) I

(Input)
] ! ' 1 ! *1
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5>
2.1
2.2 (Productivity management process)
5 3 (Inputs)
(Transformation) (Outputs)
(Productivity) (model)
2.2 ' (Basic Productivity Management
Process) QL* —1I = 0=
PLI¥- | = i = Q°
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(measurement and evaluation

(planning

and improvement productivity) °

3. (intervention)
4, (intervention)
(feedback) 1
, ) (model)
(Input Variable)
(Process or transformation)
) (Inputs)
"l
(Qutput Variable)
(Input Variable)
(Outcome Variable)
(Output Variable) (

(Variable)

)
(Attribute)



18

(Productivity measurement)
« (physical productivity) (
(Value Productivity)

)
L
I
1
QT) # (Qj1)
2. )
oy : , 14
3.
4, (measurement)
(effective) (evaluation)
(improvement)
2.3 7 (productivity measurement)
QT) (Qt1)
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' L L 2.3 I 1

"7 : (Productivity Measurement Component
of the Basic Productivity Management Process) (
( (Static Productivity ratio) ) | (Dynamic productivity
index) 1 (( (( (Surrogate productivity measure)
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e bl
P D
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¢ ("Black Box") t
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i
g Input Q! Transformation b
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n variables % processes 1 Envirsningnts
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n
o
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Lo ol L Rt AN | e i ]
Q° b g
Q/
Static Dynamic
Measure(s) productivity ratio(s) l productivity index(es)
i Surrogate Output measure(s), Q¢ Output measure(s) ¢,/input measure(s) ¢y
E productivity Input measure(s), Q; Output measure(s) ¢;/input measure(s) ¢
= measure(s)
= Partial i
g 'ai'l‘o";’ ~ and/or Multifactor and/or 'Eg::"l’:’"r raac';";?" and/or Multifactor and/or T"a’g;
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2.3.1 71
1. BT b (Productivity Ratio or
Productivity) Q1 /04")
3
1.1 (Total Productivity Ratio)
(Total Factor)
(Total Productivity) + + +
! i
1.2 (Multi ~ Productivity
Ratio) (Multi  Factor) |
(Multi Productivity) +
1.3 (Partial productivity)

(Partial Factor)

(Labour Productivity)
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(Material ~ Productivity)

2. ' (Productivity Index or Dynamic

Productivity) 3

(Productivity Index) I

g - Qk/QU k= |
Qij°Qij’ )= 5

(Base period)

(Measured Period)
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1
Lo , 5 500
(Outputs) 8 / 22
880 ( X2 | X 8 [ )
1) ( ) = 9(30/880
(Productivity) = 0.57 /
2) ( ) = 500/5 = 100 /
(Productivity)
2. 600
(Outputs) 8 20
800 - 5 X2 |/ X8 [ )
1) ( ) =600/800 =0.75 /!
(Productivity)-
2) ( ) = 600/5 = 120

(Productivity)
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(partial-factor static productivity ratios)

(partial-factor dynamic productivity indexs)

| ( ) = 600/800 = .79 = 1.32
(Productivity Index) 500/880 57

( ) = 600/5 1.20 = 1.20
(Productivity Index) 500/5 1.00
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(Work Group Output and Input Data)

1 v 2
"1
) 500 600  120.0
; 100.0
; - 880 800 90.9
; 1000 1250  125.0
(1/2) 100 120 120.0
(1/3) 0.57 0.75 131
(1/4) 0.50 0.48 96.0
(M ultifactor)
3+4)] 500 600
880 800
+1000 +1250
1 if 100

77-1-:1 ®L,(k ?

) I

=2l (k «TB J>

a « 1k Cl)
»1 Qlk 0
Q

1=1 Q



(Qutput)

(Input)

(1/2)

)

2
(multifactor)
(Work Group Ouput and Input)
1 2
500 1000 600 1000
880 15 800 15
1000 150 1250 150
100 120
.(1/3)0.57 0.75
(1/4) 0.50 0.48
(Productivity ratio)
500(1000) 600(1000)
880(15)+1000(150)  800(15)+1250(150)
= 3.06 = 3.01

120.0

100.0

90.0
125.0

120.0
131.
96.0

3.01
3.06
=0.98
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(multifactor)

(Engineered
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2.4.1
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(Labour Productivity Improvement)

(Input)
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European Productivity Agency
(EPA) 1 ' (productivity improvement)

2.4.2

(productivity)
(Scientific Management Method)  Friderick . Taylor
2454 !

(model) (Labour
productivity improvement) 240,
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(Everett, Jame & William,1981) (model)
i }
(Motivativation) 1
(Wage
Incentive System), (Work Participation),
(Learning Curve), (Job Enlargements
(Education), (Training) A
2.5 ? (Learning Curve)
)
«
)
) «

2.5.1 (Learning Curve Model)

(Learning Curve)
(Improvement  Curve)"

(Experiment Curve)"
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T.p. Wright ©L2479
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W% ' 0%
(learning rate)

2 (constant rate)”
(learning rate) 10
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1 L 2 = 0.80x10 8
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%) = /
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(Start up phase) DR Towill (1979)
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DR. Towill 1979 (time constant
learning Curve model) " 2.9 I

YO + Yr Cl - exp (-t

(model output) ru 't

Ye , t =0
Yo + Y1 1] t = d
(model of time constant)
( ! )
' t =0 't = 3
’ e ot >3l '
L
(Output rate) '
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E = ] ( /")
R = ( 1")
A= (7
T = (7"
X =
(AIT)
Y = ' (Wage earned)
(Guaranteed hourly rate)
ER
X = 100%
(Standard Productivity)
Y = 100% (Guaranteed wage rate)
1. (Day Rate Plan)
Day rate
20%

Day Rate Plan
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2.11 Piece Work Plan

2. § (Piece Work Plan)
X>1
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-
0.5 -| 0 ////
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0
0.5 1.0 1.6
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2.13 one-for-one Plan « §
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BC' : Y X+02 ( v > 80%)
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1% 110%

107% one-for-one Plan
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