
A C T A  U N I V E R S I T A T I S  L O D Z I E N S I S  
____ FOLIA OECONOMICA 102,  1990

Mar i a  Luber a  , V i t a  K a r p u s h k i e n e * ’

AN ECONOMETRIC ANALYSIS OF EMPLOYMENT 
IN SERVICE SECTOR

The p a p e r  p r e s e n t s  an a t t e m p t  of  d e s c r i b i n g  t he  d e t e r mi n a t i o n
o i  t he  deve l opmen t  of  t h e  s e r v i c e  s e c t o r  by t h e  economi c  d e v e ­
lopment  e x e m p l i f i e d  by two c o u n t r i e s  -  Po l a n d  and t hu  S o v i e t  U- 
n i o n .

The deve l opmen t  of  t he  s e r v i c e  s e c t o r  can  be d e s c r i b e d  by the 
a n a l y s i s  of  s t r u c t u r e s  and l e v e l  ( c h a n g e s )  of  empl oyment .  Ihe  
c h a r a c t e r i s t i c  f e a t u r e  of  t he  s e r v i c e  s p h e r e  i s  t h a t  t h e  q u a l i t y  
and q u a n t i t y  of  r e a l i z e d  s e r v i c e s  a r e  d e t e r m i n e d  ma i n l y  by t h e  
i n p u t  of  l a b o u r .  I M s  c o n c e r n s  ma i n l y  t h e  b r a n c h e s  where t h e  i n ­
c r e a s e  of  l a b o u r  c o n s u mp t i o n  i s  c o n n e c t e d  w i t h  t he  i n c r e a s e  of  
i t s  q u a l i t y .  Thi s  g r oup  of  s e r v i c e s  i n c l u d e s :  h e a l t h  p r o t e c t i o n ,  
c u l t u r e  and a r t ,  e d u c a t i o n  and s c i e n c e  ( J .  F o u r  a s t  i e (1963),
V . R .  F u c h s  ( I 9 6 0 ) ) .  The t e c h n i c a l  p r o g r e s s  irt t h e s e  
b r a n c h e s  does  no t  need  t o  l e a d  t o  t h e  d e c r e a s e  of  l a b o u r  consum­
p t i o n .  The i n c r e a s e  o f  i t s  q u a l i t y  f o r  t he  h i g h e r  l e v e l  c a u s e s  
t h e  i n c r e a s e  of  t h e  l a b o u r  c o n s u mp t i o n .

At t h e  f i r s t  s t a g e  of  r e s e a r c h  c o n d u c t e d  a t  t h e  V i l n i u s  U- 
n i v e r s i t y  (V. K a r p u s h k i e n e ,  M. ’ L u b e r a  ( 1 9 0 5 ) )  
t h e  dependency  be t ween  t h e  l e v e l  of  employment  of  t h e  i - t h  s e r ­
v i c e  b r a n c h  (N^) and t h e  l e v e l  o f  t he  n e t  m a t e r i a l  p r o d u c t  pe r  
c a p i t a  (X/L)  and a l t e r n a t i v e l y  t h e  e f f i c i e n c y  of  l a b o u r  i n  ma­
t e r i a l  s p h e r e  of  p r o d u c t i o n  (X/NX) have  been  a n a l y s e d .  There has 
been assumed t h a t  t h e  h i g h e r  l e v e l  o f  economic  d e v e l opme n t  t h e  
h i g h e r  p e r c e n t a g e  of  e mpl oyees  i n  s e r v i c e s ,  t o t a l  and i n  p a r t i -

D r . ,  U n i v e r s i t y  o f  ł ó d ź ,  Po l and .
D r . ,  U n i v e r s i t y  of  V i l n i u s ,  USSR.



c u l a r  b r a n c h e s .  I t  i s  c a us e d  by t he  d i f f e r e n t  c h a r a c t e r  o f  t e c h ­
n i c a l  p r o g r e s s  i n  t he  m a t e r i a l  s p h e r e  of  p r o d u c t i o n  and i n  t he  
n o n - m a t e r i a l  a p h e r e  ( J .  F o u r a s t i e  ( 1 9 6 3 ) ) .  The br anch  
s t r u c t u r e  of  l a b o u r  s up p l y  in s e r v i c e s  has  been e x p l a i n e d  by t he  
wage s t r u c t u r e ,  u n f o r t u n a t e l y  n o n - s a t i s f i e d .  In a l mo s t  a l l  t he  
c a s e s  t h e  r i o n - s i o n i f i c a n t  e s t i m a t e s  have  been o b t a i n e d .  Therefore 
t h e r e  has  been assumed t h a t  t he  demand f o r  s e r v i c e s  and t he  r e a ­
l i z e d  l a b o u r  norms had d e t e r mi n e d  t h e  ammount of  empl oyees  in the 
s e r v i c e s  i n  t h e  l o n g - t e r m  p e r i o d .  The n e t  m a t e r i a l  p r o d u c t  and 
i t s  d i s t r i b u t i o n  ( a c c u m u l a t i o n  and i n v e s t m e n t s )  g e n e r a t e s  the in­
ve s t me n t  p o s s i b i l i t i e s  i n  s e r v i c e s .  On t h e  o t h e r  hand t he  volume 
of  i n v e s t m e n t s  i n  s e r v i c e  s e c t o r  depends  on t he  e x i s t i n g  and t he  
e x p e c t e d  demand f o r  s e r v i c e s  and p o s s i b i l i t i e s  of  i t s  s a t i s f ac t i on  
i n  t h e  f rame of  t h e  e x i s t i n g  " p r o d u c t i o n "  c a p a c i t i e s .  The i n v e ­
s t m e n t s  e n l a r g e  t he  bas e  of  s e r v i c e s  ( f i x e d  a s s e t s )  and w i t h  t he  
norms of  l a b o u r  d e t e r m i n e  t h e  amount  of  l a b o u r  p l a c e s .

At t h e  s t a g e  of  r e s e a r c h  r e a l i z e d  a t  t h e  U n i v e r s i t y  of  Łódź 
t h e  r e l a t i o n  (N.L)  of  number of  empl oyees  of  t ho  i - t h  s e r v i c e  
b r a n c h  ( )  t d  t he  number of  p o p u l a t i o n  of  t h e  c o u n t r y  ( t )  has  
been a n a l y s e d .  Thi s  v a r i a b l e  i s  r e g e r d e d  by t he  a u t h o r s  a s  t he  
most  s y n t h e t i c  i n d i c a t o r  of  s e r v i c e  a v a i l a b i l i t y  f o r  p o p u l a t i o n .  
The demand s e r v i c e s  i s  d e t e r m i n e d ,  among o t h e r s ,  by t he  number 
and t h e  p o p u l a t i o n  s t r u c t u r e  a c c o r d i n g  t o  t he  age and s e x .

The r e s e a r c h  c o v e r s  t he  n o n - m a t e r i a l  p r o d u c t i o n  s e c t o r ,  total
( 0 )  and t he  f o l l o w i n g  b r a n c h e s :

-  mu n i c i p a l  and h o u s i n g  economy (K) ,
-  h e a l t h  and s o c i a l  p r o t e c t i o n  ( Z ) ,
- s c i e n c e  and t e c h n i c s  (W),
-  c u l t u r e ,  a r t  and e d u c a t i o n  (CE).
The v a l u e s  of  v a r i a b l e  f o r  chos en  y e a r s  and i t s  a v e r a g e  

annua l  r a t e  of  i n c r e a s e  in y e a r s  1963-19112 a r e  i n c l u d e d  i n  Table 
1.  The d a t a  p r e s e n t  t h e  d i f f e r e n c e s  i n  t he  b r a n c h  s t r u c t u r e  of  
employment  i n  Po l and  and t he  S o v i e t  Union.

In Po l a nd ,  f o r  eve r y  100Q p e r s o n s ,  80 were employed i n  s e r ­
v i c e s  in 1982,  wh i l e  i n  t he  S o v i e t  Union 114.  R e s p e c t i ­
v e l y  55 and 68 i n  1965.  The more c o n s i d e r a b l e  d i f f e r e n ­
c e s  a r e  o b s e r v e d  i n  p a r t i c u l a r  b r a n c h e s  e s p e c i a l l y  i n  s e i -



ence  b r a n c h  NWL and e d u c a t i o n ,  c u l t u r e  and a r t  NCEL1. Ihe i n c r e a s e  
of  employment  in s e r v i c e s  was h i g h e r  t ha n  t h e  i n c r e a s e  of  p o p u ­
l a t i o n  i n  t h e  y e a r s  1963-1982 i n  a l l  b r a n c h e s .  Thi s  i s  p r o v e d  by 
t h e  i n c r e a s e  o f  t h e  a l l  a n a l y s e d  i n d i c a t o r s  ( e x c e p t  some y e a r s ) .  
The growht  r a t e  i s  d i f f e r e n t i a t e d  i n  p a r t i c u l a r  b r a n c h e s .  The 
s i m i l a r  r a t e s  can be o b s e r v e d  i n  b r a n c h e s  of  m u n i c i p a l  and h o u ­
s i n g  economy,  e d u c a t i o n ,  c u l t u r e  and a r t ,  w h i l e  i n  t h e  o t h e r  
b r a n c h e s  of  s e r v i c e s  t h e  g r owt h  r a t e s  were h i g h e r  i n  Po l a n d .  That 
h a s  a l l o we d  t o  d e c r e a s e  t h e  d i f f e r e n c e s  b e t ween  c o u n t r i e s  in t he  
a v a i l a b i l i t y  o f  s e r v i c e s .

I t  ha s  been assumed t h a t  t h e  a v a i l a b i l i t y  of  s e r v i c e s  NxL 
h a s  been d e t e r m i n e d  by t h e  l e v e l  of  t h e  deve l opme n t  of  t h e  c o u n ­
t r y  measur ed  by t h e  l e v e l  o f  t h e  n e t  m a t e r i a l  p r o d u c t  p e r  c a p i ­

t a 2 .
The f a l l o w i n g  form has  been c o n s i d e r e d :

N *  f ( X/L )

w h e r e :

X/L -  n e t  m a t e r i a l  p r o d u c t  p e r  c a p i t a ,  c o n s t a n t  p r i c e s ,  
z l o t y s  or  r o u b l e s  r e s p e c t i v e l y ,

i l j i  - r e l a t i o n  of  employment  i n  t he  i - t h  b r a n c h  of  s e r v i c e s  
t o  t h e  number  of  p o p u l a t i o n  ( i  c 0 ,  K, Z, W, CE ) .

The f u n c t i o n ' d )  has  been  e s t i m a t e d  u s i n g  t he  OLS method f o r  
t h e  l i n e a r  and e x p o n e n t i a l  form.  The c o m p u t a t i o n s  have  been  p e r ­
formed by t he  p r ogr am EST/2 on t h e  RIAD t ype  c o mp u t e r .  The be t t e r  
r e s u l t s  have  been o b t a i n e d  f o r  t he  e x p o n e n t i a l  form of  t h e  e q u a ­

t i o n .
.__ 011 F

N^L - exp ( a Q + 2 _ ^ k Uk l  e
к

1 These b r a n c h e s  have  been  a g g r e g a t e d  b e c a u s e  o f  t h e  c l a s ­
s i f i c a t i o n  d i f f e r e n c e s  i n  s t a t i s t i c s  of  b o t h  c o u n t r i e s .

2 A l t e r n a t i v e l y  t h e  e f f i c i e n c y  of  l a b o u r  i n  m a t e r i a l  p r o d u c ­
t i o n  s e c t o r  was u s e d ,  bu t  t h e  o b t a i n e d  r e s u l t s  were l e s s  s a t i s ­
f a c t o r y  .

5 See t h e  e a r l i e r  n o t a t i o n .



R e l a t i o n  o f  employment  of  t h e  i - t h  s e c t o r  of  s e r v i c e s  t o  t h e  nunbe r  
o f  p o p u l a t i o n  and i t s  a v e r a g e  annua l  r a t e  i n  Po l and  and USSR

Ho Name of  
v a r i a b l e Count r y Number o f  empl oyees  i n  s e r v i c e s  f o r  

i n h a b i t a n t s
1000 The a v e r a g e  annua l  

r a t e  c f  g r owt h

1965 1970 1975 1980 1982 %

USSR 0. 0675 0. 0856 0 . 0999 0 . 01112 0. 1135 3 . 1

l NOL
Pol a nd 0 . 0541 0 . 0653 0. 0754 0 . 0797 0. 0794 2 . 3

USSR 0. 0104 0 . 0126 0 . 0150 0. 0171 0 . 0172 3. 2
2 NKL •

Pol and 0. 0087 0. 0107 0. 0131 0 . 0147 0 . 0147 3 . 4

USSR 0. 0186 0 . 0210 0. 0228 0. 0235 0. 0240 1. 6
3 NZL

Pol a nd 0 . 0125 0. 0143 0 . 0175 0 . 0197 0 . 0207 3. 1

4 NWL USSR 0. 0114 0. 0134 0. 0150 0 . 0166 0. 0166 2 . 4

Po l a nd 0. 0016 0 . 0 0 2 2 0. 0044 0 . 0042 0. 0032 6 . 3

USSR 0. 0304 0 . 0351 0 . 0360 0. 0413 0 . 0420 2. 0
5 NCEL

Pol and 0 . 0171 0 . 0 2 0 3 0 . 0226 0 . 0232 0 . 0248 2 . 1
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wt»ere:

a  o>., p k - s t r u c t u r a l  p a r a m e t e r s ,

Uk -  dummy v a r i a b l e s ,

£ -  random t e r m s ,

, X/L - a s  ahove .

The o b t a i n e d  r e s u l t s  of  e s t i m a t i o n  a r e  p r e s e n t e d  i n  Tab l e  2.  
The p a r a m e t e r  of  f u n c t i o n  ( 2 )  can be i n t e r p r e t e d  as  t h e  e l a ­
s t i c i t y  of  t he  v a r i a b l e  N4,  wi t h  r e s p e c t  t o  t h e  n e t  m a t e r i a l  
p r o d u c t  p e r  c a p i t a .  Then i n c r e a s e  o f  t h e  NMP p e r  c a p i t a  of  IX 
c a u s e d  t h e  i n c r e a s e  of  p e r c e n t a g e  p o p u l a t i o n  employed i n  s e r v i ce s  
of U.69% i n  t h e  USSR and 0.44% in Po l a n d .

R e s p e c t i v e l y  t h e  o t h e r  i n d i c a t o r s  a r e  f o l l o w i n g
- m u n i c i p a l  und h o u s i n g  economy 0.66% and U.61%
- e d u c a t i o n ,  c u l t u r e  and a r t  0.41% and 0.40%
- h e a l t h  p r o t e c t i o n  0.35% and 0.55%
- s c i e n c e  0.49% and 1.37%

The d i f f e r e n c e s  be t ween  t h e  c o u n t r i e s  a r e  c a u s e d  ma i n l y  by 
t he  d e p a r t u r e  s t r u c t u r e  of  employment  i n  t h e  a n a l y s e d  c o u n t r i e  
and a r e  c o n n e c t e d  wi t h  t h e  d i f f e r e n c e s  in t h e  de mogr aph i c  s t r u c ­
t u r e  of the  p o p u l a t i o n .

As me n t i o n e d  above ,  t he  dummy v a r i a b l e s  have  been i n t r o d u c e d  
i n t o  t he  e q u a t i o n ( 2 ) ,  ma i n l y  U 8 2 , - v a l u e  1 i n  19Ü2 and 0 i n  t he  
o t h e r  y e a r s .  Th i s  v a r i a b l e  i s  i n t r o d u c e d  i n  a l l  e q u a t i o n s  f o r  
Po l a nd  ( e x c e p t  t he  s c i e n c e  b r a n c h )  and i n  some f o r  t h e  USSR.

In e q u a t i o n s  f o r  Po l and  t h e  p o s i t i v e  v a l u e s  of  e s t i m a t e s  
t he  deep d e c r e a s e  of  t he  NMP in Po l and  has  n o t  c a u s e d  ( e x c e p t
t he  s c i e n c e  b r a n c h )  t he  s u f f i c i e n t l y  deep d e c r e a s e  of  employment

4p e r c e n t a g e  i n  s e r v i c e s  . The n e g a t i v e  e s t i m a t e s  have  heen o b t a i ­
ned in t h e  USSR - t h e  i n c r e a s e  of  employment was l ower  t ha n  would 
be e x p e c t e d  by t h e  i n c r e a s e  of  t h e  NMP.

In t he  b e g i n n i n g  of  t h e  s e v e n t i e s  t h e  h i g h  i n c r e a s e  of employ-
I

ment  was o b s e r v e d  i n  s c i e n c e  s e c t o r  in bo t h  c o u n t r i e s ,  much h i -

4 I t  c o n c e r n s  t h e  e s t i m a t e s  f o r  U81 as  w e l l .



No
Endoge­

nous
v a r i a b l e

Coun t r y

E l a s t i c i t y  c o e f f i ­
c i e n t s  and v a l u e s  

of  t - s t a t i s t i c s
Va l ues  
o f  t h e

of  e s t i m a t e s  
dummy v a r i a ­

b l e s

C o e f f i c i e n t
o f

d e t e r m i n a ­
t i o n

Dur b i n  -  
i- Watson 
s t a t i s t i c s

a l t ( a ^ ) v a l u e y e a r v a l u e y e a r R2 OW

USSR 0. 694 55. 7 0 . 994 1. 33
1 N01

Pol and 0 . 4 4 2 10. 9 0 . 095 U81 0 . 115 U82 0 . 8 9 4 0 . 6 3

USSR 0 . 660 66 .9 - 0 . 0 4 2 U82 0 . 9 9 7 1. 35
2 NKL

Pol and 0 . 6 1 2 2 5 . 5 0 . 189 U81 0 . 211 U82 0.9B0 1. 16

USSR 0 . 346 32. 8 - 2 . 3 4 U82 0 . 986 0 . 66
3 NZL

Pol a nd 0 . 551 25. 7 0 . 194 U81 0 . 248 U82 0 . 979 1.14

USSR 0 . 4 9 2 48. 3 0 .042 U7274 0 . 9 9 3 1. 42
4 NWL

Pol and 1. 374 25. 1 0 . 172 U7273 0 . 975 1. 14

USSR 0 . 4 1 4 42. 4 - 0 . 0 3 9 U63 - 0 . 0 1 7 U82 0 . 994 1. 15
5 NCEL

Pol and 0 . 4 0 0 15. 3 0 . 099 U81 0 . 160 U82 0 . 947 0 . 34
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g h e r  t ha n  r e s u l t e d  by t h e  NMP i n c r e a s e .  The i n t r o d u c t i o n  of  dum­
my v a r i a b l e s  of  U7273 i n  e q u a t i o n  f o r  Po l a n d  and U7274 f o r  t h e  
e q u a t i o n  of  t h e  USSR was due t o  t h a t  f a c t .  The p o s i t i v e  e s t i m a ­
t e s  of  p a r a m e t e r s  have  been  o b t a i n e d  in b o t h  c a s e s .2

The h i g h  v a l u e  of  R and t - 3 t a t i s t i c s  have  e m p i r i c a l l y  v a l i ­
d a t e d  t he  h y p o t h e s i s  a b o u t  t h e  c o n n e c t i o n  of  employment  i n  s e r ­
v i c e s  and t h e  NMP l e v e l .  I t  seems n e c e s s a r y  t o  e n r i c h  t h e  a n a l y ­
s i s  a b o u t  t h e  i n t r o d u c t i o n  of  t h e  o t h e r  f a c t o r s ,  e s p e c i a l l y  d e ­
mogr aph i c  f a c t o r s .

An a t t e m p t  t o  e x p l a i n  t h e  o t h e r  economic  c a t e g o r i e s  i n  p a r ­
t i c u l a r  s e r v i c e  b r a n c h e s ,  a s  i n v e s t m e n t s ,  f i x e d  a s s e t s ,  wages 
seero t o  be i n t e r e s t i n g  i n  t he  a u t h o r s  o p i n i o n . In would a l l o w  t o  
d i s a g g r e g a t e  t h e  p a r t i c u l a r  s e c t o r s  of  t h e  n a t i o n a l  economy mo­
d e l  f o r  e q u a t i o n s  e x p l a i n i n g  t h e  p a r t i c u l a r  b r a n c h e s  o f  s e r v i c e s ,  
i . e .  would a l l ow to t r e a t  t he  s e r v i c e s  a s  one s e c t o r  on l y  and 
o f t e n  as  r e s i d u a l  one .
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Zmiana b r a nż owe j  s t r u k t u r y  z a t r u d n i e n i a  j e s t  j e d n ą  z k o n s e ­
kwe n c j i  rozwoj u  g o s p o d a r c z e g o .  W tzw.  o k r e s i e  u p r z e my s ł o w i e n i a  
spada  l i c z b a  z a t r u d n i o n y c h  w r o l n i c t w i e  i  l e ś n i c t w i e .  S i ł a  r o ­
bocza  z t e go  s e k t o r a  ( I )  k i e r owa na  j e s t  g ł ówn i e  do budownictwa
i p r zemys ł u  ( s e k t o r  I I ) .  Na pewnym poz i omi e  r ozwoj u  g o s p o d a r c z e ­
go w z r o s t  e f e k t y w n o ś c i  w d z i a ł a n i a c h  g o s p o d a r c z y c h  p r z e j a w i a  s i ę  
w s t opniowym spadku z a p o t r z e b o w a n i a  na s i ł ę  r o b o c z ą .  To s p r a w i a ,  
Ze możl iwy j e s t  r ozwój  s e k t o r a  u s ł u g .  J a k o ś ć  i  l i c z b a  u s ł u g  o-  
k r e ś l a  dob r o b y t  narodowy.  Ten p r z e j a w i a  s i ę  w s t opniowym wzr o ­
ś c i e  u d z i a ł u  z a t r u d n i e n i a  w u s ł u g a c h  / I I I / .  Ok r e ś l o n e  z o s t a ł y  
z a l e ż n o ś c i  między z a t r u d n i e n i e m  w s e k t o r z e  u s ł u g  a dynamiką  wzro­
s t u  g o s p o d a r c z e g o .  W tym c e l u  z a n a l i z o wa n o  m. i n .  e l a s t y c z n o ś ć  
z a t r u d n i e n i a  w s t o s u n k u  do dochodu n a r o d o w e j  o r a z  z a l e ż n o ś ć  
s t r u k t u r y  z a t r u d n i e n i a  od s t r u k t u r y  ś r e d n i c h  p ł a c ,  co w pewnym 
s e n s i e  o k r e ś l a  popy t  na u s ł u g i .


