
CHAPTER 5

LABOUR PRODUCTIVITY MEASUREMENT
5.1 PRODUCTIVITY CONCEPTS:

P r o d u c t i v i t y  i s  th e  pow er t o  p ro d u c e  econom ic 
goods and  s e r v i c e s .  E c o n o m is ts  so m etim es com pare th e  
c u r r e n t  o u tp u t  o f  an econom y, i n d u s t r y ,  f a c t o r y ,  w o rk e r 
o r  m ach ine  w ith  th e  t h e o r e t i c a l  p o s s i b l e  o u tp u t  i . e .  th e  
o u tp u t  t h a t  w ould  be p ro d u c e d  u n d e r c e r t a i n  a s su m p tio n s  
o f  ch a n g e  in  th e  d e te r m in a n ts  o f  o u tp u t .

In  m ost d i s c u s s io n s  o f  p r o d u c t i v i t y ,  how ever, th e  
c o m p a r iso n  i s  n o t o f  c u r r e n t  o u tp u t  w i th  t h e o r e t i c a l l y  
p o s s i b l e  o u tp u t ,  b u t o f  c u r r e n t  o u tp u t  w i th  c u r r e n t  in p u t  
o f  r e s o u r c e s .  Of th e  s e v e r a l  s e n s e s  o f  "pow er t o  p ro d u c e "  
th e n  i t  i s  to  th e  c o m p ariso n  o f  o u tp u t  w i th  in p u t  -  
p a r t i c u l a r l y  , th e  r a t i o  o f  th e  one to  th e  o th e r  -  t h a t  
th e  te rm , p r o d u c t i v i t y  i s  o r d i n a l l y  a t t a c h e d .  The r a t i o  
o f  o u tp u t  to  in p u t  in  a p a r t i c u l a r  t im e  o r  p l a c e  i s  
f u r t h e r  com pared  w ith  c o r r e s p o n d in g  r a t i o  o f  a n o th e r  t im e  
o r  p l a c e .

The co m p ariso n  i s  u s u a l l y  p u t  in  a r e l a t i v e  form  
o u tp u t  p e r  w o rk e r , to  y i e l d  an in d e x  o f  la b o u r  

p r o d u c t i v i t y .  F u r th e r ,  p r o d u c t i v i t y  may be th e  r e l a t i o n  
b e tw een  o u tp u t  and  th e  in p u t  o f  one f a c t o r ,  a l l  o th e r  
in p u t  f a c t o r s  b e in g  k e p t c o n s ta n t  a s  i n  an e x p e r im e n t 
u n d e r  c o n t r o l l e d  c o n d i t i o n s ;  o r  i t  may be r e l a t i o n  
b e tw een  o u tp u t  and  th e  in p u t  o f  one f a c t o r ,  w i th  ch a n g e s  
o c c u r r in g  in  a l l  o th e r  f a c t o r s .  s t i l l  f u r t h e r ,  
p r o d u c t i v i t y  may be th e  r e l a t i o n  b e tw een  t o t a l  o u tp u t  and 
in p u t  o f  a p e r io d ,  o r  i t  may be  th e  r e l a t i o n  be tw een  th e  
in c re m e n t  i n  o u tp u t  a s s o c i a t e d  w ith  th e  a d d i t i o n  o f  one 
u n i t  o f  a g iv e n  r a c t o r  o f  p r o d u c t io n ;  t h a t  i s ,  i t  may be 
a v e ra g e  o r  m a r g in a l ,  D unlop and D ia tc h e n k o  (1 9 6 4 ) .

5 .1 .1  LABOUR PRODUCTIVITY CONCEPT:
L abour p r o d u c t i v i t y  i s  th e  sum o f  u se  v a lu e s  

p r o d u c e d (p ro d u c ts  o r  m a t e r i a l  s e r v i c e s ) p e r  w o rk e r 
em ployed  in  m a t e r i a l  p r o d u c t io n .  I t  i s  a lw ay s c a l c u l a t e d  
w i th  r e f e r e n c e  t o  some u n i t  o f  t im e  (h o u r, d ay , m onth o r  
y e a r ) . I t  c o m p ris e s  o f  th e  w ho le  r e s u l t  o f  la b o u r  w i th in  
a u n i t  o f  tim e  d e te rm in e d  j o i n t l y  by f a c t o r s  d e p e n d e n t on 
and  in d e p e n d e n t o f  th e  w o rk e r . Thus, i t  a l s o  d ep en d s  upon 
th e  d e g re e  o f  i n t e n s i t y  o f  h i s  w ork .
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L abour p r o d u c t i v i t y ,  i s  c o n t in g e n t  , f i r s t  o f  
a l l ,  on one p r o d u c t iv e  pow er o f  l a b o u r ,  t h a t  i s  th e  
a b i l i t y  o f  la b o u r  t o  p ro d u c e  u se  v a lu e s  w h ich  can  be
c o n s id e r e d  no rm al a t  a g iv e n  s t a t e  o f  te c h n iq u e  and
o r g a n i z a t i o n .  L a b o u r 's  p r o d u c t iv e  pow er i s  in f lu e n c e d  by 
o b j e c t i v e  f a c t o r s  in d e p e n d e n t o f  i n d i v i d u a l  w o rk e rs , and 
p a r t i c u l a r l y  by ะ (1) The d e g re e  o f  m e c h a n iz a t io n  and 
a u to m a tio n  o f  l a b o u r  ( 2 ) The l e v e l  o f  o r g a n i z a t i o n  o f
w ork , and  e s p e c i a l l y  o f  c o o p e r a t io n  and  s p e c i a l i z a t i o n .  
(3 )N a tu r a l  r e s o u r c e s  u sed  i n  p r o d u c t io n  -  th e  f e r t i l i t y  
o f  s o i l ,  t h e  r i c h n e s s  o f  d e p o s i t s ,  and  so  f o r t h .

L abour p r o d u c t i v i t y  d ep en d s n o t o n ly  on th e  
p r o d u c t iv e  pow er o f  la b o u r  d e te rm in e d  by o b j e c t i v e
f a c t o r s ,  b u t a l s o  on how th e s e  f a c t o r s  d e v e lo p  o r  how 
th e y  a r e  in  f a c t  u se d . I t  i s  a l s o  c o n t in g e n t  on 
s u b j e c t i v e  f a c t o r s  r e l a t i n g  t o  th e  w o rk e r h im s e l f .  Thus, 
th e  s u b j e c t i v e  f a c t o r s  i n f lu e n c in g  la b o u r  p r o d u c t i v i t y  
a r e :  ( l )T h e  s k i l l  o r  q u a l i f i c a t i o n  o f  th e  w o r k e r ( 2 )The 
i n t e n s i t y  o f  h i s  e f f o r t  in  th e  p r o c e s s  o f  l a b o u r ,  o r  th e  
i n t e n s i t y  o f  w ork . ( 3 ) The i n n a t e  a b i l i t y  o f  th e  w o rk e r , 
t h a t  i s  h i s  p h y s i c a l  and  m e n ta l e n e rg y , D unlop and 
D ia tc h e n k o  (1 9 6 4 ) .

5 .1 .2  H ouseho ld  p r o d u c t io n  f u n c t i o n ะ
I t  i s  d e te rm in e d  by i n d i v i d u a l  o u tp u t ,  w hereby  

th e  sum m ation o f  i n d i v i d u a l  h o u se h o ld  m em b er '3 o u tp u t  
g iv e s  h o u s e h o ld  o u tp u t .  However, i n d i v i d u a l  o u tp u t  
d ep en d s  on t h e i r  la b o u r  p r o d u c t i v i t y .  For th e  p u rp o se  o f  
t h i s  s tu d y ,  la b o u r  p r o d u c t i v i t y  o f  i n d i v i d u a l  h o u se h o ld  
m em bers, d ep en d s on th e  fo l lo w in g  v a r i a b l e s ;  Age(A) and 
H e a lth  s t a t u s  (H ;.

D unlop and  D ia tc h e n k o , ( 1964) a rg u e d  t h a t  
" p r o d u c t i v i t y  may be th e  r e l a t i o n  b e tw een  o u tp u t  and th e  
in p u t  o f  one f a c t o r ,  a l l  o th e r  in p u t  f a c t o r s  b e in g  k e p t 
c o n s t a n t  a s  in  an e x p e r im e n t u n d e r c o n t r o l l e d  c o n d i t i o n ^ ; 
o r  i t  may be r e l a t i o n  b e tw een  o u tp u t  and th e  in p u t  o f  one 
f a c t o r ,  w i th  ch a n g e s  o c c u r r in g  i n  a l l  o th e r  f a c t o r s " .

For t h i s  c a s e ,  h o u s e h o ld  la b o u r  p r o d u c t i v i t y  i s  
b e in g  a n a ly z e d  in  r e l a t i o n  t o  a g e ,h e a l t h  s t a t u s  
v a r i a b l e  i n p u t s  5 w h i le  f u l l  c a p a c i ty  w o rk in g  h o u rs  o f  
members p e r  day a r e  k e p t c o n s ta n t : .  The r a t i o n a l e  f o r  age 
and  h e a r th  s t a t u s  v a r i a b l e s  t o  be v a ry in g  f a c t o r s  i s  
t h a t ,  o v e r  t im e  some h o u se h o ld  members w i l l  be i n f e c t e d  
by S c h i s to s o m ia s i s ,  h en ce  t h e i r  c a p a c i ty  to  w ork may 
d e c l i n e  and e v e n tu a l l y ,  c o m p le te ly  a b s e n t  from  work due 
to  i l l n e s s .  T h is  d e s c r ib e s  c h a n g e s  in  t h e i r  h e a l th
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s t a t u s .  For th e  c a s e  o f  ag e , i t  i s  c o n s id é r é e  t h a t  
h o u se h o ld  members in  th e  ag e  r a n g e s  b e tw een  1 5 - 6 0  have 
h ig h e r  la b o u r  p r o d u c t i v i t y  com pared  to  o th e r  age g ro u p s .

5 .1 .3  ASSUMPTIONS:
( i )  By in te r v ie w in g  ea c h  h o u s e h o ld  member, i t  i s  e x p e c te d  
t h a t  th e s e  members w i l l  r e v e a l  t h e i r  t r u e  am ount o f  work 
th e y  a r e  a b le  to  p u rs u e  in  s i t u a t i o n s  when th e y  a r e  
h e a l th y ,  i n f e c t e d  o r  have d e v e lo p e d  m o r b id i ty .
( i i )  H ou seh o ld  members i n  th e  same ag e  g ro u p  h av e  th e  same 

p r o d u c t i v i t y ,  b u t  d i f f e r s  among o th e r  ag e  g ro u p s .
( i i i )  The p r o p o r t io n  o f  d ay s h o u se h o ld  members w i l l  be 
e i t h e r  h e a l th y ,  i n f e c t e d  o r  had m o r b id i ty  i s  u n ifo rm ly  
d i s t r i b u t e d  in  ea ch  p e r io d  o f  in t e r v i e w  w hich  e n t a i l s  an 
i n t e r im  o f  s i x  m o n th s .

( iv )T h e r e  i s  no s u b s t i t u t i o n  o r  c o m p le m e n ta r i ty  among 
h o u se h o ld  members in  th e  h u se h o ld  p r o d u c t io n  f u n c t i o n .
5.2 CONVERSION OF HOUSEHOLD PRODUCTIVITY INTO MONETARY 

VALUE.
H ouseho ld  members p r o d u c t i v i t y  a r e  o b ta in e d  

th ro u g h  q u e s t i o n n a i r e  in  d i f f e r e n t  u n i t s  o f  m easu rem en t. 
In  o r d e r  to  have a common u n i t  o f  m easu rem en t, a i l  o u tp u t  
u n i t s  a r e  c o n v e r te d  i n t o  m o n e ta ry  te rm s  by u s in g  c u r r e n t  
m ark e t p r i c e  o f  each  p r o d u c t .  However, i n  c a s e  o f  non 
m ark e t p r o d u c ts  such  a s  th e  v a lu e  o f  a h o u s e h o ld  m o th e r 
t o  p e rfo rm  d o m e s tic  w o rk s , im p u ta t io n  m ethod  i s  a p p l i e d .  
T h is  m eans, we im p u te  th e  v a lu e  o f  w ork done by a 
h o u se h o ld  m o th e r , by a s s ig n in g  v a lu e  e q u a l  to  th e  
paym ent made f o r  h o u se h o ld  a t t e n d a n t s  in  t h e  endem ic 
a r e a .  In  t h i s  way, a l l  d i f f e r e n t  o u tp u ts  o f  h o u se h o ld  
members a r e  e x p re s s e d  in  m o n e ta ry  te rm s  by u s in g  l o c a l  
c u r r e n c y  (T an zan ian  s h i l l i n g ) .

The fo l lo w in g  e q u a t io n  p r e s e n t s  c o m p u ta t io n a l  
p ro c e d u re  ะ
CC;U: (A, H) = ร  (Hilcd̂ X Pd) 

d= l
w hereby  ะ
(XijP = P r o d u c t i v i t y  v a lu e  o f  h o u s e h o ld  member i  from  
h o u se h o ld  K in  p e r io d  j ,  g iv e n  h i s  ag e  and  h e a l t h  s t a t u s .  
Mikd3 = P r o d u c t i v i t y  u n i t s  o f  h o u se h o ld  member i  o f  
h o u se h o ld  K, from  v a r io u s  p r o d u c ts  in  p e r io d  j .
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T onal h o u s e h o ld  p r o d u c t i v i t y ,  o f  h o u s e h o ld  k i s  
d e f in e d  by th e  f o l lo w in g  m odel:

ท
ct|ç3 ( A, R, ) — 2  OR.IC (A, H j ......................................... 1.

pd = Price of one unit of product d, which can be bags of
rice, cotton bales, fish catch baskets, etc. The pri^e is
measured in Tanzanian currency ( Tshs).

w hereb y :
otic3 (A, H) = T o ta l  p r o d u c t i v i t y  v a lu e  o f  h o u s e h o ld  k, in  

p e r io d  j g iv e n  th e  a g e s  and h e a l t h  s t a t u s  o f  i t s  m em bers.
A = Age
H = h e a l th  s t a t u s  o f  h o u se h o ld  m em bers.
5.3 ESTIMATION OF HOUSEHOLD MEMBER PRODUCTIVITY

T f  ๆ ~  น io . V  0  r >y ne ■p ไ 1 ๆ m o d e l:
K  ท

a : (A, H) = L ร  อนุ*3 ( A ,  H, ) 
k= l i = l

2 .

w hereb y  :

a 3 (A, H) = P r o d u c t i v i t y  v a lu e ( a v e r a g e )  o f  h o u se h o ld  
members a t  each  ag e  g ro u p  and h e a l t h  s t a t u s  in  p e r io d  j .
a lk3 (A, H) = P r o d u c t i v i t y  v a lu e  o f  h o u se h o ld  member i ,  
from  h o u se h o ld  k in  p e r io d  j g iv e n  h i s  age and  h e a l t h  
s t a t u s .
ท = h o u s e h o ld  member 1 , 2 , 3 , . . . ท.
A = Age g ro u p  o f  a h o u se h o ld  member.
H = H e a lth  s t a t u s  o f  a h o u se h o ld  member.
T = T o ta l  number o f  h o u se h o ld  members in  p a r t i c u l a r  age 
g ro u p  c o n s id e r in g  a i l  384 h o u s e h o ld s  in  th e  sam p le  s i z e .
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5.4 DEFINITION OF THE DISEASE IMPACT ON HOUSEHOLD 
LABOUR PRODUCTIVITY.

In  c r a e r  t c  d e f in e  th e  im p ac t o f  th e  d i s e a s e  on 
h o u se h o ld  p r o d u c t i v i t y ,  from  e q u a t io n  (1 ) , 1 s t  H be 
b r o a d ly  d e f in e d  a s :
Hy = h e a l th y
H i = i n f e c t e d
Hm = m o r b id i ty

5 .4 .1  HEALTHY MEMBERS:
T hese members a r e  n o t a f f e c t e d  w ith  th e  d i s e a s e ,  

h en ce  t h e i r  p r o d u c t i v i t y  re m a in s  th e  sam e, assu m in g  o th e r  
f a c t o r s  a r e  fie ld  c o n s t a n t .

5 .4 .2  INFECTED MEMBERS:
T hese members have i n c a p a c i t y  to  p e r fo rm  econom ic 

a c t i v i t i e s ,  b u t th e y  can  m anage to  w ork, a l th o u g h  below  
t h e i r  c a p a c i t y .

5 .4 .3  MEMBERS WITH MORBIDITY:
T hese a r e  s e r i o u s l y  s i c k ,

c o m p le te ly  a b s e n t  from  w ork .
A n o th e r v a r i a b l e  in  th e  m odel 

o f  AGE. I t  i s  b r o a d ly  d e f in e d  i n t o  
nam ely :
00 -  06 y e a r s  
07 -  10 y e a r s  
11 -  14 y e a r s  
15 ~ 59 y e a r s

> 60 y e a r s
5.5 LABOUR PRODUCTIVITY INDEX:

T h is  r e v e a l s  h o u s e h o ld  m em bers' c a p a c i t y  o f  work 
p e r  day  in  t h r e e  s i t u a t i o n s  nam ely  H ea lth y ', i n f e c t e d  and 
m o r b id i ty .  When b o th  ag e  g ro u p s  and h e a l t h  s t a t u s  o f  
members a r e  c o n s id e r e d  on d e te rm in in g  th e  h o u se h o ld  
p r o d u c t i v i t y ,  th e  f o l lo w in g  t a b l e  su m m arizes how 
P r o d u c t i v i t y  in d e x  t a b l e  w i l l  be p r e s e n te d .

th u s  th e y  a r e  

i s  t h e  d e f i n i t i o n~ Ï yp zrT0 1 r Q’|<1[Q5
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T a b le  5 .1  D esig n ed  P r o d u c t i v i t y  In d e x  T ab le  in  P e r io d  j

AGE GROUP HEALTHY INFECTED —MOREIDITY
00 -  06
07 -  09
10 -  14
15 -  59

> 60

5.6 DEVELOPMENT OF LABOUR PRODUCTIVITY INDEX
The m a jo r a s su m p tio n  in  th e  d ev e lo p m en t o f  la b o u r  

p r o d u c t i v i t y  in d e x  i s  t h a t ,  h o u se h o ld  q u e s t i o n n a i r e  w i l l  
be a b le  t o  p ro v id e  s u f f i c i e n t  in f o r m a t io n  w hich  r e v e a l s  
o u tp u t  v a lu e  p e r  h o u se h o ld  member u n d e r th e  ch a n g in g  
h e a l t h  s t a t u s .  In  t h i s  way ea ch  h o u se h o ld  w i l l  p ro v id e  
i t s  t o t a l  o u tp u t  v a lu e  by summing up i n d i v i d u a l  o u tp u t  
v a lu e s  c o n s id e r in g  b o th  t h e i r  ag e  g ro u p  and  h e a l t h  
s t a t u s .

The fo l lo w in g  t a b l e  sum m arizes th e  d a ta  
th ro u g h  q u e s t i o n n a i r e  h e n c e , p r e s e n t in g  s i n g l e  
o u tp u t  v a lu e  f o r  each  age g ro u p . F ig u re s  
th o u s a n d s  o f  T a n z an ia n  s h i l l i n g s .

o b ta in e d  
h o u se h o ld  

a r e  in

T a b le  5 .2  H y p o th e t ic a l  H ou seh o ld  D ata (In  'OOO'Tshs)

HOÜSEHCL ! ÀvjL HEALTH HEALTH HEALTH
D NO. GROUP

STATUS
STATUS STATUS

1 HEALTHY INFECTED MORBIDITY
i P P _นบ 0 6 d _________________. 0 Q

07 - 10 5 OZ 0 .3
ๅ ใ _ 14 4 6 24 6
15 - 6 0 50 25 4

> 60 - 0 4 0 .9
1___1____________ ____________________

2 00 - 06 ! ° ° 0
07 - 10 ! 4 

!
0 .5



35

T hus, i n  o r d e r  to  e s t im a te  i n d i v i d u a l  h o u se h o ld  
member o u tp u t  v a lu e  u n d e r d i f f e r e n t  h e a l t h  s t a t u s  t a k in g  
i n t o  a c c o u n t a l l  h o u se h o ld s  in  an endem ic a r e a ,  a v e ra g e  
o u tp u t  v a lu e  i s  c a l c u l a t e d  f o r  each  ag e  c a te g o r y  and  in  
r e s p e c t i v e  o r h e a l t h  s t a t u s ,  r t  i s  a sum m ation o r  a l l  
o u tp u t  v a lu e s  in  t h a t  age g ro u p  d iv id e  by number o f 
h o u s e h o ld  members in  t h a t  ag e  g ro u p  f o r  th e  e n t i r e  
s a m p le .

Each h e a l t h  s t a t u s  s i t u a t i o n ,  ( h e a l th v ,  i n f e c t e d  
and  m o rb id i ty )  w i l l  p ro d u c e  f i v e  o u tp u t  v a lu e s  f o r  
h o u s e h o ld  member due to  th e  f a c t  t h a t ,  th e y  a r e  f i v e  age 
g ro u p s . T h e r e f o r e ,  a v e ra g e  (mean) o u tp u t  v a lu e  p e r

T ท * 1 ? ร  5
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household 
a r e a  i s  
p r e s e n te d

member c o n s id e r in g  a l l  
c a l c u l a t e d  by a p p ly in g  
in  e q u a t io n  2 .

h o u s e h o ld s  i n  an endem ic 
th e  e s t im a t io n  m odel as

The o u tp u t  v a lu e s  p e r  h o u se h o ld  member o b ta in e d  
u n d e r th e  t h r e e  h e a l t h  s t a t u s  f a c e d  by h o u s e h o ld s  in  
each  ag e  g ro u p , s i g n i f i e s  th e  p r o d u c t i v i t y  v a lu e s  as  
r e v e a le d  by h o u se h o ld  m em bers. I f  a l l  th e s e  v a lu e s  a r  
f i l l e d  in  th e  t a b l e  w ith  r e s p e c t  t o  ag e  g ro u p  and  h e a l t  
s t a t u s ,  we g e t  th e  f o l lo w in g  p r o d u c t i v i t y  in d e x  t a b l e .

T a b le  5 .3  Computed P r o d u c t i v i t y  In d ex  T ab le

; ___Ac7l I HuALTHY 
GROUP

INFECTED MORBIDITY

0 0  -  0 6 r \ü 0 0
C7 -  10 5 2

COO

ๆๆ _  ฯ Ai l  JL  r t 37 18 3 .6
15 — 60 50 25 CO

V (T> O 25 13 1 .54
TOTAL 
PER DAY

117 58 10 .42

น
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