
C h a p te r  4
M E T H O D  O F  D E M A N D  F O R E C A S T I N G  

A N D  P L A N N IN G  C A P A C IT Y

I n t r o d u c t io n

In fo rm a tio n  h as  v a lu e  in  a  w o rld  filled  w ith  u n c e r ta in ty . A lth o u g h  
it is sa id  th a t h is to ry  re p e a ts  itse lf, th a t tru ism  is n o t e n tire ly  a c c u ra te  b e c a u se  
so m e  u n p re d ic ta b le  e v e n ts  o c c u r  th a t c a n n o t b e  p re d ic te d  o r  w ill  n o t  b e  re p e a te d . 
S till h is to ric a l in fo rm a tio n  c an  b e  u se d  to  p re d ic t th e  lik e lih o o d  o f  so m e  fu tu re  
ev en ts . B u s in e s sp e o p le  a n d  g o v e rn m e n t o ffic ia ls  u se  h is to r ic a l d a ta  to  q u a n tify  
e c o n o m ic  re la tio n sh ip s  th a t  th e y  can  th e n  u se  fo r p re d ic tin g  a n d  fo re c a s tin g .

T h e  m o s t f re q u e n tly  u se d  m e th o d  in  q u a n tify in g  th e  fo re c a s te d  
v a lu e  is e s tim a tin g  fro m  th e  h is to ric a l da ta . E c o n o m ic  th e o ry  g u id e s  US in  
sp e c ify in g  th e  fu n c tio n a l fro m  to  b e  e s tim a ted , an d  th e n  h e lp s  to  in te rp re t in to  
fo recas tin g .

D e m a n d  f o r  A u to m o b ile s

T h e  d e m a n d  fo r  any  p ro d u c t, its d em a n d  fu n c tio n , e x p re ss  th e  
re la tio n sh ip  b e tw e e n  th e  p r ic e  p e r  u n it  an d  th e  a m o u n t o f  th e  p ro d u c t  d e m a n d e d . 
G en e ra lly , it is  h e ld  th a t  th e  a m o u n t d em a n d e d  o f  an y  p ro d u c t w ill  b e  in v e rse ly  
re la te d  to  its  p r ic e ; th a t  is  to  say , m o re  o f  it w ill b e  d e m a n d e d  i f  th e  p r ic e  is lo w  
and  less w ill  b e  d e m a n d e d  i f  th e  p r ic e  is h ig h . I t  c an  b e  sh o w n  in  th e  fo rm  o f  a 
g ra p h ic a lly  th a t m o v e  in  o p p o s ite  d ire c tio n s  as ะ
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P rice

Am ount D em an ded

A c c o rd in g ly  d e m a n d  fo re c a s tin g  fo r  th e  sa les  v o lu m e  o f  p a s s e n g e r  c a r  &  o n e -to n  
p ic k  u p  tru c k  h a s  to  b e  th o u g h t o f  ra tio n a lly  an d  w o u ld  b e  lo g ic a l s ta r t fro m  
id e n tify in g  th e  d e m a n d  fu n c tio n .

C o n s id e r in g  th e  fac to rs  th a t d e te rm in e  th e  d e m a n d  (o r, a f fe c t  th e  
a m o u n t o f  sa le s ) . T o  b e g in  w ith  p r ic e  o f  m o to rv eh ic le s , in  T h a ila n d  th e  p r ic e  h as  
n o t b e e n  c o n s ta n tly  v a ry in g  e x c e p t fo r a  few  s ig n if ic a n t c h a n g e  p a r tic u la r ly  due  
to  im p le m e n ta tio n  o f  g o v e rn m e n t p o lic ie s  w h ic h  w o u ld  b e  d e sc r ib e d  la tte rly . F o r 
th is  re a so n , i t  is d e c id e d  to  d is re g a rd  th e  e ffe c t o f  p r ic e  fa c to r  in  th e  d e m a n d  o f  
th is  s tu d y . T h u s , th e  p o s itio n  o f  th e  d e m a n d  cu rv e , o r th e  h e ig h t o f  th e  d e m a n d , 
d e p e n d s  u p o n  th e  p u rc h a s in g  p o w e r  in  w h ic h  c lo se ly  re la te d  to  :

1) th e  lev e l o f  in co m e, an d
2 ) th e  p r ic e  o f  a ll re la te d  p ro d u c ts .

A  c h a n g e  in  a n y  o f  th e s e  th in g s  w ill b r in g  a b o u t a  c h a n g e  in  th e  d e m a n d .

In f lu e n c e  o f  th e  le v e l o f  in co m e  fa c to r
I t  m a y  b e  e x p e c te d  th a t th e  leve l o f  in c o m e  w ill  h a v e  c o n s id e ra b le  

e ffe c t o n  th e  in c re a se  o r  d e c re a se  o f  th e  to ta l n u m b e r o f  m o to rv e h ic le s  b e c a u s e  o f  
th e ir  b e in g  th e  m o s t e x p e n s iv e  d u ra b le  c o n su m e r g o o d s . S e c o n d ly , o n c e  p e o p le
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h a v e  a c q u ire d  a  m o to rv e h ic le , th ey  m u s t a lso  b e  ab le  to  “ ru n ” it, w h ic h  m ean s 
th a t  th e  in c o m e  is u se d  fo r  c o v e rin g  th e  ru n n in g  co sts .

A t a n y  p r ic e  a  c h a n g e  in  sa le s  v o lu m e  w o u ld  n o t o c c u r  b e c a u se  o f  a  
c h a n g e  in  th e  p ro d u c t’s p ric e ; in s te a d  it w o u ld  b e  th e  re s u lt  o f  a  c h a n g e  in  in co m e  
lev e l fac to r. T h o u g h , o f  co u rse , it m ig h t b e  a lso  b e  c a u se d  b y  a  c h a n g e  th e  p r ic e  
i t s e l f  as  th e  law  o f  d em an d . T h a t m e a n s  w h a t w o u ld  h a p p e n  i f  th e re  a re  an  
in c re a se  in  th e  in c o m e  o f  th e  b u y e rs  b u t n o  o th e r c h a n g e  (o r  p r ic e  h e ld  co n stan t) . 
C e r ta in ly  w ith  m o s t p ro d u c ts  it w o u ld  b e  re a so n a b le  to  e x p e c t a n  in c re a se  in 
a m o u n t d e m a n d  o r  sa le s  v o lu m e  a t each  p rice . S im ila rly  w h e n  d e c re a se d  th e  leve l 
o f  in co m e a n d  a ll o th e r  th in g s  b e in g  a ssu m e d  co n stan t, th e  b u y e rs  m ig h t n o t ta k e  
as m u c h  o f  b e fo re . T h e re fo re , a  c h a n g e  in  th e  in co m e  le v e l o f  th e  b u y e r  w ill  lead  
to  a  c h a n g e  in  th e  sa le s  v o lu m e  o f  m o to rv eh ic le s .

In  o rd e r  to  illu s tra te  su ch  a  ch an g e , it fo llo w s  th a t  th e  o rig in a l 
d e m a n d  o r  d e m a n d  fu n c tio n  w o u ld  n o  lo n g e r ap p ly ; a  n e w  D -c u rv e  w o u ld  be 
re q u ire d  w h e n  su c h  a  c h a n g e  o ccu rred .

--------------------------------- ►

Am ount D em a n d ed

D 1 a n d  D 2  re p re se n t th e  n e w  d e m a n d  a t in c re a se d  a n d  d e c re a s e d  d e m a n d  
re sp e c tiv e ly , w h ile  D  is th e  o rig in a l d em an d .
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In f lu e n c e  o f  th e  p r ic e  o f  a ll re la te d  p ro d u c ts
D e m a n d  m ay , o f  co u rse , c h a n g e  fo r se v e ra l o th e r  re a so n s . W h e n  w e  

loolc in to  th e  p o ss ib le  c au se  o f  th e  ch an g e , w e  can  d e te rm in e  th e  fac to rs  th a t 
c o u ld  in flu e n c e  th e  d e m a n d  fo r  p a s se n g e r  c a r  &  o n e - to n  p ic k  u p  tru c k , try  to  
w o rk  o u t th e  e ffe c ts  u p o n  th e  d e m a n d  fo r an y  p ro d u c t as fo llo w in g  :

(i)  T h e  d e c re a se d  /  in c re a se d  in  th e  p r ic e  o f  a  p ro d u c t w h ic h  is 
c o m p le m e n ta ry  to  o r  co m m o n ly  u se d  a lo n g  w ith  th e  m o to rv e h ic le s .

F uel p r ic e  c an  b e  e x p e c te d  to  h a v e  e f fe c t  o n  th e  d e m a n d  fo r 
m o to rv e h ic le s . C h a ra c te ris tica lly , th e  d e m a n d  fu n c tio n  is an  
in v e rse  o n e  in  th e  sen se  th a t th e  a m o u n t o f  m o to rv e h ic le  sa les 
a n d  th e  fue l p r ic e  m o v e  in  o p p o s ite  d ire c tio n s .
C om ponent p a r t  o f  m otorveh ic les p r ic e , th e  T h a i a u to m o tiv e  
in d u s tiy  is e n tire ly  d e p e n d e n t o n  im p o rte d  c o m p o n e n t p a rts . 
R e lia n c e  o n  im p o rte d  p a r t  lead s to  h ig h  c o s t  o f  v e h ic le s  an d  
d e g re e  o f  in c re a se d  p ric e  d e p e n d s  u p o n  th e  fo re ig n  e x c h a n g e  a t 
th e  tim e  o f  p u rc h a s in g  p a rts .

(ii) T h e  d e c re a se d  /  in c re a se d  in  th e  p r ic e  o f  a  p ro d u c t w h ic h  
co m p e te s  w ith . A p p a re n tly , im ported  C B U  (C om pletely B uilt-U p) m o to rveh ic les ; 
i f  a re d u c tio n  in  im p o rt d u ty  o f  th e se  v e h ic le s  w e re  - im p le m e n te d , th e  lo ca l 
a u to m o b ile  se lle rs  w o u ld  d e c re a se  th e ir  p r ic e s  fo r  c o m p e titio n , s im u lta n e o u s ly  
th e  b u y e rs  o r  c o n su m e r w o u ld  h a v e  m o re  p o w e r  a g a in s t  e f fe c t  o f  c o n su m e r 
so v e re ig n ty  w ith  a lte rn a tiv e  in  a u to m o b ile  m a rk e t. A s  a  re s u lt  in  a  c h a n g e  o f  th e  
sa ls s  v o lu m e  o ccu rred .
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D a ta  C o lle c t io n

A n  a c c u ra te  an a ly s is  o f  d e m a n d  sh o u ld  ta k e  in to  c o n s id e ra tio n  th e  ac tu a l 
sa les  d a ta  o v e r  th e  p a s t  se v e ra l y ea rs . D u e  to  la c k  o f  re lia b le  sa le s  d a ta , it w a s  n o t 
p o ss ib le  to  p ro je c t  th e  d e m a n d  o f  p a s se n g e r  ca rs  an d  o n e - to n  p ic k  u p  tru c k s  b a se d  
o n  the tim e  se rie s  o f  sa les  d a ta . T h e re fo re , th e  d a ta  o n  n u m b e r  o f  th e se  v e h ic le s  
re g is te re d  is u se d  to  d e te rm in e d  th e  d e m a n d  v a lu es .

T h a i A u to m o tiv e  In d u s try  C lu b , T h e  F e d e ra tio n  o f  T h a i In d u stry , 
an d  T o y o ta  M o to r  T h a ila n d  C o ., L td . a re  th e  m a in  so u rc e  o f  d a ta  c o lle c tio n  o f  th e  
a u to m o b ile  in  T h a ila n d  u n d e r  m y  study . S a le  re c o rd  o f  a u to m o b ile  in  T h a ilan d , 
n u m b e r re g is te re d , is th e  p rim a ry  so u rc e  o f  d a ta  c o llec tio n .

T h e  d a ta  c o lle c tio n  re c o rd  s ta r te d  s in c e  in  1982. T h e  la te s t d a ta  
w o u ld  b e  a v a ila b le  to  th e  y e a r  1996. S co p e  o f  th is  re s e a rc h  is fo c u se d  on  
p a sse n g e r  c a r  &  o n e -to n  p ic k  u p  tru c k  sa le s  v o lu m e , m o s t fa b r ic  u sa g e  o f  
u p h o ls te r / .

A s  a  re su lt, th e  sa le s  re c o rd  o f  p a s se n g e r  c a r  &  o n e -to n  p ic k  up 
tru c k  in  T h a ila n d  w a s  c o lle c te d  to  o n e  v a lu a b le  da ta . T o  m ake re lia b le  an a ly sis , a t 
le a s t 12 y e a rs  o f  in fo rm a tio n  is  re q u ire d . B y  th is  c r ite r ia  :h e  p ro c e ss  o f  d a ta  
c o lle c tio n  w a s  re c o rd e d  fro m  y e a r  1982 th ro u g h  y e a r  1956. T h e se  d a ta  a re  
illu s tra te d  in  F igure 4.1.
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TYPE OF VEHICLE 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996* TOTAL
HEAVY COMMERCIAL 22,818 23,841 19,716 27,058 22,401 13,688 10,674 15,110 26,198 44,574 70,590 46,415 58,541 57,911 71,917 84,396 43,273 659,121
PASSENGER CARS 26,840 27,672 27,356 32,779 31,500 22,097 . 22,481 27,116 38,768 47,705 65,864 66,779 121,488 174,162 155,670 163,371 83,002 1,134,650
PICK UP 1 TON 39,543 38,531 44,114 58,674 59,648 49,437 45,299 59,398 81,514 115,964 167,613 155,366 182,958 224,388 258,091 323,813 163,896 2,068,247
TOTAL 89,201 . 90,044 91,186 118,511 113,549 85,222 78,454 101,624 146,480 208,243 304,062 268,560 362,987 456,461 485,678 571,580 290,171 3,862,018

F ig u r e  4 .1  ะ S a le s  R e c o rd  o f  A u to m o b ile  in  T h a ila n d  f ro m  1 9 8 0 -1 9 9 6 *
( 1996* = Jan - June )

o



41

D a ta  A n a ly s is

In  c a se  o f  th e  c a r  fa b r ic  p ro d u c t in  w h ic h  d e m a n d  d e p e n d in g  on ca r 
a ssu m p tio n , c o u p lin g  w ith  th e  c a r  is p ro b a b ly  c a te g o riz ed  as a  h ig h  p r ic e  a n d  
lo n g  life  c o n su m e r p ro d u c t, d e m a n d  v o lu m e  in  te rm  o f  sa le  th e  n e w  o n e s  a re  
in ev itab ly  d e te rm in e d  in  c o n s id e ra tio n  o f  p u rc h a s in g  p o w e r, o r  th e  in c o m e  leve l, 
u n d e r th e  e c o n o m ic  s itu a tio n  a t th a t  tim e .

T h e  v o lu m e  o f  p a s se n g e r  c a r  &  o n e -to n  p ic k  u p  tru c k  a re  p re se n te d  
in lin e -g rap h . T h e  Y -a x is  is th e  q u a n tity  o f  sa les an d  th e  X -a x is  sh o w s tim e  
s ta rtin g  fro m  1982 to  1996, as c a n  b e  seen  from  F igure 4.2. T h e  g ra p h  sh o w in g  
h o w  tre n d  c an  b e  e s ta b lish e d  th e  tre n d  o f  th e  fu tu re  d e m a n d  b y  c o m p u te r  
so ftw a re  p ro g ra m  s . p . s .  (S ta tis tic a l P ro c e ss in g  S y stem ) w h ic h  p ro f ile  f its  th e  
p o ly n o m ia l d e g re e  3 e q u a tio n , y  =  a x 3 +  b x 2 +  cx  +  d. T h e  v a lu e  o f  a, b , c, a n d  d 
can  b e  o b ta in e d  to  th e  e q u a tio n  as :

Y (x )  =  -2 2 9 .2 2  x 3 +  8325 .3  X2 - 4 8 1 9 2  x +  138423

T h e  b a s ic  m e th o d  o f  fo re c a s tin g  is n o t e n o u g h  u se fu l in  m a k in g  
q u a lita tiv e , c o n d itio n a l p re d ic tio n s . W e can  fo re c a s t th a t th e  d e m a n d  fo r  a  c a r  
fab ric  w ill in c re a se  w ith  th e  in c re a s in g  te n d e n c y  o f  th e  p a s s e n g e r  c a r  &  o n e - to n  
pic k  u p  tru c k  sa le s  v o lu m e  i f  th e  s itu a tio n  o f  a  m a rk e t still s te a d y -g o in g .

A p p a re n tly  a ll S o u th e a s t A s ia n  ec o n o m ic s  h a v e  e x p e r ie n c e d  
eco n o m ic  tu rm o il re la tin g  to  c u rre n c y  v o la tility . T h a ila n d  s p e c if ic a lly  fa c e d  
d ec lin in g  e c o n o m ic  g ro w th , l iq u id ity  c ru n c h  an d  h ig h  in te re s t ra te  e n v iro n m e n t. 
S u b seq u en tly , th e  d e c re a se  in  o v e ra ll c o n su m p tio n  w o u ld  le a d  to  a  d e c re a se  in  
a u to m o b ile  d e m a n d , a n d  o f  c o u rse  in  c a r  u p h o ls te ry  d e m a n d  is  n o  e x c e p tio n .



Year 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Sale Volume 71470 91453 91148 71534 67780 86514 120282 163669 233477 222145 304446 398550 413761 487184 492466

1982 1982 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Year

Figure 4.2 : Sales Volume of Passenger Car & Pick up 1 ton during 1982-1996 t o
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F o r e c a s t in g  T e c h n iq u e  A n a ly s is

R e tu rn  to  th e  fa c to r  d e te rm in e  d e m a n d  fo r  a u to m o b ile  sa les , 
p e rso n a l in co m e  o r d isp o sa b le  in c o m e  lev e l can  in d ic a te  c h a n g e s  in th e  sa les  
v o lu m e  o f  a u to m o b ile . B a s ic a lly  d isp o sa b le  in co m e  is o n e  o f  th e  im p o rta n t 
m e a su re  o f  e c o n o m ic  ac tiv ity , d e s ig n e d  to  sh o w  “m o n e y  in  p e o p le ’s p o c k e ts .” 
S ince  th e  d em a n d  in  te rm  o f  h is to r ic a l d a ta  a s so c ia te d  w ith  e c o n o m ic  
p e rfo rm a n c e , an  a tte m p t m u s t b e  m a d e  to  c o n s id e r  th e  s tru c tu re  o f  e c o n o m ic  
ac tiv ity  in th e  eco n o m y .

P ro jec ted  E c o n o m ic  A c tiv ity
G e n e ra lly , m o v e m e n ts  in  th e  eco n o m ic  s ta tis tic s  can  in d ic a te  

ch an g es in  th e  e c o n o m ic  e n v iro n m e n t. G D P  (G ro ss  D o m e s tic  P ro d u c t)  s ta tis tic s  
m ay  re fe r  to  d e m an d  lev e ls  fo r c o n su m e r g o o d s. In fla tio n  m o v e m e n t m ay  in d ic a te  
in te re s t ra te s  o c c u rre d  in  w h ic h  m a y  p ro v id e  in fo rm a tio n  om d e m a n d  fo r  la rg e - 
sca le  cap ita l eq u ip m en t. B a la n c e -o f-p a y m e n ts  m o v e m e n ts  s ig n a l c h a n g e s  in  th e  
e x p o rt-im p o rt p e rfo rm a n c e . A s a  re su lt, an a ly sts  re sp o n s ib le  fo r tra n s la tin g  
g en era l eco n o m ic  p ro je c tio n s  in to  sp e c if ic  sa le s  e s tim a te d  fo r th e  co m p an y .

F ig u re  4 .3  su m m a rise s  th e  m o v e m e n t o f  G D P  d u rin g  1 9 8 9 -1997  
c o u p lin g  w ith  F ig u re  4 .4  as o u tlin e d  its g ro w th  ra te , th e  o n se t o f  su c h  d a ta  
o b v io u s ly  d isp lay  th a t T h a ila n d  e n c o u n te re d  ec o n o m ic s  s ta b ility  p ro b le m  s in ce  
1995. R e su ltin g  fro m  c u rre n t a c c o u n t d e f ic it a n d  h ig h  in f la tio n  te n d e n c y  (se e  in 
F ig u re  4 .5  and  4 .6  re sp e c tiv e ly ) , b a n k  o f  T h a ila n d  p ro c e e d e d  to  im p le m e n t s tr ic t 
m o n e ta ry  p o lic y  a n d  th e  m o n e y  m a rk e t w as  tig h t w h ic h  c a u s in g  in  le n d in g  
in te re s t ra te  en d  y e a r (se e  in  F ig u re  4 .7 )  ra is e d  up  in  o rd e r  to  re s tra in  c o n su m e r 
sp en d in g  a t th a t p e r io d  th ro u g h  1997.

A d d itio n a lly  th e  a b o v e  p h e n o m e n o n  o f  tra d e  d e f ic it  b e c a m e  m o re  
sev ere ly  c ritica l in  th e  c u rre n t a c c o u n t as  o f  th e  e n d  y e a r  1996. A s a  re s u lt  th e  
g o v e rn m e n t a tte m p t to  b u ild  u p  lo ca l m a n u fa c tu r in g  w h ile  s im u ltan eo u sly ..
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re d u c in g  c a p ita l o u tf lo w  b y  d isc o u ra g in g  u sag e  o f  im p o rte d  p ro d u c ts  ( in c lu d in g  
v eh ic les).

A ll o f  th e se  p h e n o m e n o n  rep re se n t in  e c o n o m ic s  s i tu a tio n  s lo w e d  
d o w n  p a r tic u la r ly  in  1996 th ro u g h  1997 w h ic h  in d ic a te d  b y  d ra m a tic a lly  
d e c re a sed  in  G D P  g ro w th  ra te , as illu s tra te d  in  F ig u re  4 .4 .

C o rre sp o n d in g ly , th e  e x ten s iv e  ch a n g e s  in  th e  e c o n o m y  h as  
in flu e n c e d  th e  b u y e r ’ร p u rc h a s in g  p o w e r  re su ltin g  in sh if te d  o f  d e m a n d  fo r 
a u to m o b ile  sa le s , o r sh if te d  D -cu rv e .



Figure 4.3 ะ Gross Domestic Product (GDP) of Thailand during 1989-1997

1989 1990 1991 1992 1993 1994 1995 1996 1997

Y e a r G D P
(Bill.Bahf)

1989 1 ,857
1990 2 ,1 8 6
1991 2 ,5 0 7
1992 2 ,8 2 7
1993 3 ,1 6 4
1994 3 ,601
1995 4 ,1 8 9
1996 4 ,5 9 8
1997 4  8 04

Year
On

Source : National Economic and Social Development Board ; Office of the Prime Minister -Bangkok 5 Thailand



Figure 4.4 ะ GDP Growth Rate of Thailand during 1989-1997

Y ear G D P G row th R ate 
(Percentage)

1989 12 .20
1990 11 .20
1991 8 .50
1992 8.10
1993 8.30
1994 8 .70
1995 8 .80
1996 5 .50
1997 -0 .4 0

1989 1990 1991 1992 1993 1994 1995 1996 1997

Year

Source : National Economic and Social Development Board
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Figure 4.5 ะ Current Account of Thailand during 1991-1996

Source : National Economic and Social Development Board ; Office o f the Prime Minister -Bangkok , Thailand

1991 1992 1993 1994 1995 1996

Year
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F ig u r e  4 .6  ะ In f la tio n  o f T h a ila n d  d u r in g  1991-1997

Y ear Inflation
(Percentage)

1991 5.7
1992 4.1
1993 3 .4
1994 5.1
1995 5.8
1996 5.9
1997 5.6

1991 1992 1993 1994 1995 1996 1997

Year

Source : National Economic and Social Development Board ; Office of the Prime Minister -Bangkok , Thailand 4̂
CO



Figure 4.7 ะ Lending Interest Rate of Thailand during 1991-1997

Y ear In terest
(Percentage)

1991 13.75
1992 11.75
1993 10 .50
1994 11.75
1995 1 4 .00
1996 15.25
1997 15 .69 1991 ' 1992 • 1993 1994 1995 1996 1997

Year

Source ะ N ational E conom ic and Social D evelopm ent B oard  ; O ffice o f  the Prim e M in ister -B angkok  , T hailand
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F o r e c a s t in g  w i th  E c o n o m ic s  C o n c e rn e d

R e g a rd in g  th e  p re v io u s  d esc rib ed , n e v e rth e le ss , th e  G D P  re m a in s  
in c rease  b e tw e e n  1 9 9 5 -1 9 9 7  w h ic h  its ra te  p ro b ab ly  s lo w e r th a n  th e  p re c e d in g  
year. T h e  in flu e n c e d  a c te d  as an  in c re a se d  ten d en cy , w h ile  th e  e c o n o m ic  a c tiv ity  
illu s tra te  th e  p e r io d ic  d e c lin e  o f  th e  a g g reg a te  eco n o m y . T h a t m e a n s  a  re c e s s io n  
is ac tu a lly  o c c u rr in g  a ro u n d  a r is in g  tren d , as g rap h ica lly  sh o w n  b e lo w .

E c o n o m ic
P e rfo rm a n c e

T im e

U p to  th is  p o in t, th e re  a re  v a rio u s  p a tte rn  o r p a th  o f  re c e ss io n  p h a se  su c h  as L - 
sh ap ed , U -sh a p e d , V -sh a p e d , an d  so  on. F o r ex am p le  :

V -sh a p e d U -sh a p e d
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B a sic a lly , th e  m o v e m e n t in th e  eco n o m ic  s ta tis tic s  can  in d ica te  
c h a ra c te ris tic s  o f  th e  e c o n o m ic  a c tiv itie s  as p re v io u s ly  d esc rib ed .

F ig u re  4 .8  su m m a rise s  th e  m o v e m e n t o f  G D ? -g ro w th  ra te  fro m  
19F0 to  1996 a n d  F ig u re  4 .9  o u tlin e s  th e  m o v e m e n t o f  le n d in g  in te re s t ra te  o f  
T h a ila n d  fo r th e  sam e  p e rio d , th e  o n se t o f  su ch  d a ta  o b v io u sfy  d isp la y  in  s im ila r  
te n d en cy  b e tw e e n  d u rin g  1 9 8 0 -1 9 8 4  an d  d u rin g  1992-1996 .

In  F ig u re  4 .8 , ea c h  o f  th is  tw o  p e rio d ic  in te rv a l s ta rts  w ith  th e  
s tab ility  fo r a c e rta in  p e r io d  o f  tim e  fo llo w ed  by  d e c lin in g  tre n d  fo r a  c o u p le  
y ears  b e fo re  re c o v e r in g  in  la tte rly  o f  G D P -g ro w th  ra te  in  p e rc e n ta g e . In  o th e r  
w o rd s , w ith  re g a rd s  to  th e  m o n e ta ry  co n d itio n , liq u id ity  in  th e  f in a n c ia l m a rk e t 
f lu c tu a ted  d u rin g  th e  y e a r  in  th e  f irs t in te rva l (1 9 8 0 -1 9 8 4 ) w ith  o c c a s io n a l 
tig h ten in g . A s a re su lt th e  B a n k  o f  T h a ila n d  w as in ten t o n  b a h t d e v a lu a tio n  th a t 
had  to  in te rv e n e  to  re sc u e  th e  s itu a tio n  a t th a t tim e  fo llo w e d  b y  k e e p in g  liq u id ity  
tig h t w ith  h ig h e r  in te re s t ra te  to  re s tra in  c o n su m e r sp e n d in g  u n til th e  y e a r  1984.

S im ila r  to  th e  se c o n d  in te rv a l (1 9 9 2 -1 9 9 6 ), lib e ra lisa tio n  o f  cap ita l 
flow s s in ce  1992, fo re ig n  fu n d s  p o u re d  in to  th e  m a rk e t to  p ro f it  fro m  low  in te re s t 
rate  e sp e c ia lly  in  1993, fu e llin g  a sse t p rice  in fla tio n  th ro u g h o u t 1994 a n d  1995 
(see  in F ig u re  4 .6 ) th a t e v e n tu a lly  p u z z le d  th e  f in an c ia l secto r.

C o u p lin g  w ith  th e  f in a n c ia l c ris is  in M e x ico  s in c e  th e  en d  o f  1995 
and  th e  su b se q u e n t ru m o r o f  b a h t d e v a lu a tio n . T h e se  ex te rn a] fac to rs  c o n tr ib u te d  
to  in c re a se d  v o la tility  in  d o m e s tic  in te re s t ra te  and  su b s ta n tia lly  c o m p lic a te d  th e  
ta sk  o f  m o n e ta ry  m a n a g e m e n t. T h e re fo re , th e  B a n k  o f  T h a ila n d  in te rv e n e d  to  
s tab ilise  th e  m a rk e t c o n d itio n  w ith  d o m e stic  in te re s t ra te  s ta y e d  h ig h  th ro u g h o u t 
1994 till 1996. A s a  re su lt  th e  p ro p e r ty  and  eq u ity  m a rk e ts  a ffe c tin g  d ra m a tic a lly  
d e c re a sed  in  G D P -g ro w th  ra te  a t th e  en d  o f  1996 as sh o w n  in  F ig u re  4 .10 .

A c c o rd in g ly , it faces  a  d iff ic u lt ta sk , in  e a rly  1997 c o m m e rc ia l 
p re ssu re s  so u n d  lik e  to  b ro u g h t b a n k  in te re s t ra te  b a c k  d o w n  slig h tly . S im ila rly  
th e  fig u re  o f  in te re s t ra te  in  th e  f irs t  in te rv a l w a s  d e c re a sed  th ro u g h o u t 1985 a n d  
1986 th e n  se e k in g  a  m o d e s t  s lo w d o w n  la te r, re su ltin g  in  c o n su m p tio n  p u sh e d  up
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as in c re a se d  in  G D P -g ro w th  ra te  from  1985 to  1989 as sh o w n  in  F ig u re  4 .1 0  
lik ew ise .

F o r  th is  re a so n , p re su m a b ly  as an  a lte rn a tiv e , th e  s itu a tio n  o f  
e c o n o m ic  a c tiv ity  in  th e  fo re c a s tin g  in te rv a l fro m  1997 to  2001  lik e ly  to  o c c u r  as 
th e  sa m e  p a tte rn  as fro m  1985 to  1989 w h ic h  ap p ears  in  U -s h a p e d  p h e n o m e n o n  
b a se d  o n  th e  fo re c a s tin g  a ssu m p tio n  th a t :

1. T h e  tw o  m a c ro e c o n o m ic  in d ica to rs  -G D P -g ro w th  ra te  and  
le n d in g  in te re s t ra te  su m m arizes  th e  e c o n o m ic s  s itu a tio n .

2. W ith o u t c o n s id e ra tio n  o f  th e  e x te rn a l fa c to rs  w h ic h  be 
u n p re d ic ta b le  such  as p o litic a l c h a n g e d  in f lu e n c e , e p iso d e s  in 
th e  in te rn a tio n a l f in an c ia l m ark e ts , e tc.



Figure 4.8 ะ GDP- Growth Rate of Thailand during 1980 - 1996
Y ear G D P-G row th
1980 5.6
1981 5.9
1982 5.4
1983 5.6
1984 5.8
1985 4.4
1986 5.3
1987 9.5
1988 13.3
1989 13.2
1990 11.2
1991 8.5
1992 8.1
1993 8.3
1994 8.7
1995 8.8
1996 5.4

— GDP-Growth

Year

Source ะ National Economic and Social Development Board ; Office of the Prime Minister -Bangkok, Thailand



Figure 4.9 ะ Lending Interest Rate of Thailand during 1980 - 1996
Y ear Interest
1980 14.50
1981 14.00
1982 14.50
1983 16.00
1984 16.50
1985 15.50
1986 12.00
1987 11.50
1988 12.00
1989 12.50
1990 16.50
1991 13.75
1992 11.75
1993 10.50
1994 11.75
1995 14.00
1996 15.25

fr— Interest

Year

Source : National Economic and Social Development Board ; Office of the Prime Minister -Bangkok, Thailand
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F ig u r e  4 .1 0  ะ R e la tio n sh ip  b e tw e e n  G D P -G ro w th  R a te  a n d  L e n d in g  In te re s t R a te  o f  T h a ila n d  d u rin g  1 9 8 0 -1 9 9 6

Y ear G D P-G row th Interest
1980 5.6 14.50
1981 5.9 14.00
1982 5.4 14.50
1983 5.6 16.00
1984 5.8 16.50
1985 4.4 15.50
1986 5.3 12.00
1987 9.5 11.50
1988 13.3 12.00
1989 13.2 12.50
1990 11.2 16.50
1991 8.5 13.75
1992 8.1 11.75
1993 8.3 10.50
1994 8.7 11.75
1995 8.8 14.00
1996 5.4 15.25

Y ear
Ch
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F o r e c a s t in g  P ro c e s s

R e g a rd in g  th e  an a ly tica l in fo rm a tio n  fro m  p re v io u s  d e sc r ib e d  in  th e  
e x te n s iv e  c h a n g e  in e c o n o m ic  s itu a tio n , re su ltin g  in  fo re c a s tin g  th e  d e m a n d  o f  
p a s se n g e r  ca rs  an d  o n e -to n  p ic k  up tru c k s  has to  b e  th o u g h t o f  ra tio n a lly  and  
w o u ld  b e  lo g ic a l to  s ta rt fro m  u n d e rs ta n d in g  th e  re la tio n sh ip  o f  th e  sa le s  v o lu m e  
fro m  1984 to  1989 o f  each . A cco rd in g ly , I p u rp o se ly  in tro d u c e d  a c o m p a ra tiv e  
a n a ly s is  fo r fo re c a s ted  v a lu ed  b e tw een  1997-2001 . In  o th e r  w o rd s , i f  y o u  had  
fo re c a s te d  th e  d ro p  in to ta l u n it ca r sa les d u rin g  th e  re c e ss io n  p e rio d , y o u  cou ld  
a lso  a ssu m e d  eq u a l p e rc e n ta g e  d ec lin es  o r in c reases  fo r th e  fo re c a s tin g  p e rio d .

S ta rtin g  w ith  th e  v a lu e  in 1984 as th e  b e g in n e r  s im ila r  to  th e  v a lu e  
in 1996, th e  fo re c a s ted  v a lu e  can  th en  be  d e te rm in ed  by su b tra c tin g  o r ad d itiv e  
th e  n u m b e r  o f  th e se  g ro u p s  re g is te re d  in th e  p rev io u s  d u ra tio n  (1 9 8 4 -1 9 8 9 ) w h ich  
o c c u rre d  th e  s im ila r  tre n d  w ith  th e  sam e  sca le  to  th e  n u m b e r  fo r th e  y e a r  u n d e r 
the  fo re c a s tin g  co n s id e ra tio n . ' .1

C a lc u la tio n

t Y ea r S a le  V o lu m e
1 1984 91 ,453
2 1985 7 1 ,5 3 4
3 1986 67 ,7 8 0
4 1987 86 ,514
5 1988 120,282
6 1989 163,669

T Y e a r S a le  V o lu m e
1 1996 4 9 2 ,4 6 6
2 1997 A
3 1998 B
4 1999 c
5 2C00 D
6 2C01 E
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E q u a tio n  fo r fo re c a s te d  v a lu e  o f  d e m an d  re la te d  to  h is to r ic a l d a ta  is

S V T(„) =  s v  1■ (11.,) +  ! ( S V t w - S V t(n. 1) )  S V T(„. 1) }
s v „ n.„

; s v  =  S a les  V o lu m e  v a lu e
T  =  a t th e  tim e  b e tw een  1996-2001 
t  =  a t th e  tim e  b e tw e e n  1984-1989
ท = 0 ,1 ,2 ,

T h e  f irs t y e a r  o f  fo re c a s tin g  is th e  y e a r  o f  1997, so  T =1 is b a s e d  o n  th e  ac tu a l 
v a lu e  o f  th e  y e a r  1996 in  o rd e r  th a t th e  fo recas ted  v a lu e  w o u ld  b e  m o re  a c c u ra te  
to  th e  d e m a n d  fo re c a s tin g  p ro cess .

S u b s titu te  v a r ia b le s  in  th e  eq u a tio n , ;,
T h e  fo re c a s te d  v a lu e  o f  1997 is A  , so  1

A  (1997) -  SV(1996) +  { (SV(1985) - SV(19g4) ) SV( ;996) }

S V ^

=  4 9 2 ,4 6 6  +  { (7 1 ,5 3 4  - 9 1 ,1 4 8 ) 4 9 2 ,4 6 6  } =  3 8 6 ,4 9 3
91 ,148

T h u s, d e m a n d  v a lu e  in  1997 is 3 8 6 ,4 9 3  un its . A f te r  o b ta in in g  th e  fo re c a s ted  
v a lu e s  fro m  th is  te c h n iq u e , w e  c o n s id e r  th e  d e m a n d  fo re c a s te d  v a lu e  in  1997 
c o m p a re  w ith  a c tu a l v a lu e  in  w h ic h  o c c u rre d  a t th e  e n d  o f  1997 re c en tly .

T h e  fo re c a s ted  v a lu eY e a r  1997
T h e  ac tu a l v a lu e

3 8 6 ,4 9 3
3 2 8 ,571

u n its
u n its
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It is d iffe re n t in  q u a n tity  as 18 %  fro m  re a lity  w h ic h  re su ltin g  fro m  
sh if te d  its d e m a n d  fu n c tio n  (fro m  D -o rig in a l to  D 2 -d e c re a se d ) . T h e re fo re , in  
o rd e r to  be m o re  ac c u ra te ly  fo re c a s t in  th e  d e m a n d  fo re c a s tin g  p ro c e ss  fo r  th e  
y ea rly  d em an d s  in  fu rth e r  u n til th e  y e a r  2 0 0 1 , th e  fo re c a s tin g  fo r  th e  y e a r  o f  1998 
(B), a t T  =  3 is b a se d  on  th e  ac tu a l v a lu e  o f  th e  y e a r  1997 w h ic h  eq u a ls  to  
328 ,571  u n its

S u b stitu te  v a ria b le s  in  th e  e q u a tio n  
T he fo re c a s ted  v a lu e  o f  1998 is B , so

B  (1998) =  S V ( 1 9 9 7 )  +  {  ( S V ( 1 9 8 6 )  -  S V ( 1 9 8 5 ) )  S V (1 Ç 9 7 )  }

S V ( 1 9 8 5 )

=  328 ,571  +  { (6 7 ,7 8 0  - 7 1 ,5 3 4 ) 328 ,571  } =  3 1 1 ,3 2 8
7 1 ,5 3 4  ' ,

T h u s, d em an d  v a lu e  in 1998 is 3 1 1 ,3 2 8  u n its . T o  c a lc u .a te  fo r th e  y e a rly  
d e m an d s  u n til th e  y e a r  2001 w h ic h  d e m a n d  d e p e n d in g  on  th is c o n c e p t, a p p ly  th e  
sam e  m a n n e r in  e s tim a tin g  th e  v a lu e  o f  c ,  D , an d  E  re sp e c tiv e ly .

In  p a rtic u la r , each  y e a r  th e  d e m a n d  is fo re c a s te d  a n d  m a tc h e d  w ith  
th e  m ark e t b a se d  on  e c o n o m ic  s itu a tio n  o f  th e  sam e  re la te d  p e r io d  . S ee  F igure  

4 .1 1 , p re se n tin g  th e  v a lu e s  q u a n tity  d e m a n d e d  fo r  th e  p a s s e n g e r  c a r  &  o n e -to n  
p ic k  up  tru c k  o v e r  th e  n e x t 5 y e a r  p e r io d  a n d  th e  fo re c a s ts  is re p re se n te d  
g ra p h ic a lly  o n  a  lin e -g ra p h  to  sh o w  its  tren d .



Un
its

Y ear Sales V olum e (units)
1996 4 9 2 ,4 6 6
1997 3 2 8 ,5 7 1
1998 3 1 1 ,3 2 8
1999 3 9 7 ,3 7 7
2 0 0 0 5 5 2 ,4 8 0
2 0 0 1 7 5 1 ,7 6 5

Actual Value 
Actual Value

Demand Forecasting of Sales Volume — — Sales Volume (units)

F ig u r e  4 .11  ะ F o re c a s te d  D e m a n d  o f  S a les  V o lu m e  o f  P a s s e n g e r  C a r &  P ic k  u p  1 T o n  fro m  1 9 9 7 -2 0 0 1
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M a r k e t in g  P r o je c t io n  f o r  F a b r i c  P r o d u c t io n

M a rk e t S h are  A sse s sm e n t
A  u se fu l w a y  to  a sse ss  is to  b e  u n d e rs to o d  and  c h a ra c te r iz e d  th e  

n a tu re  o f  th e  c o m p e titio n  in  re sp e c t o f  m a jo r c o m p e tito rs . T h e  m a rk e t 
ap p ra ise m e n t, ta k in g  in to  c o n s id e ra tio n  o f  th e  sh a re  o f  a sse m b le rs  o r m a k e rs  in  
th e  m a rk e t o f  fa b r ic  u p h o ls te ry  p ro d u c t. T h u s, s ta r tin g  w ith  c o n s id e ra tio n  th e  
s tren g th  o f  th e  co m p a n y  w ith in  th e  fram ew o rk  o f  co m p e titiv e  m ark e t.

The threa t o f  new/ entrants, in  an a ly sin g  m a rk e ts , o n e  o f  th e  fac to rs  
to  be a p p ra ise d  is th e  e x is te n c e  o f  “ b a rrie rs  to  e n try ” . In  o th e r  w o rd s , h o w  easy  is 
it fo r n e w  e n tra n ts  to  e n te r  th e  m a rk e t ? D u e  to  th e  fab ric  u p h o ls te ry  p ro d u c t a re  
m o stly  m ad e  by  w e a v in g  m a c h in e  in  w h ich  th is  in d u stry  ty p e  is a c q u ire d  by 
h eav y  s ta rt-u p  co s ts  o r th e  n e e d  fo r cap ita l in v estm en t. T h a t p ro v id e s  a h ig h  
b a rrie r by  n a tu re  o f  p ro d u c tio n . T h e re fo re , it is low  d eg re e  o f  m a rk e t c o m p e titio n  
o r less m a jo r  c o m p e tito rs  su c h  as D .R .S .A u to  Seat, S rith a i ^Auto S e a t In d u stry , 
S u m m it A u to  S e a t In d u s try , an d  N H K  A u to  Seat.

M arket s ta n d in g / R eputation, th ese  c o m p e tito rs  p ro d u c e  v a r io u s  
hyp? o f  a u to m o tiv e  u p h o ls te ry  m a te ria ls  (e .g . lea th er, v in y l, a n d  te x tile s  by  ty p e). 
W h ile  o u r co m p a n y  o n ly  p ro d u c e  th e  fab ric  ty p e  u n d e r  th e  p rim a rily  fa m o u s  in  
te x tile  o r  w e a v in g  p ro d u c t c o u p lin g  w ith  jo in t  v e n tu re  a g re e m e n t w ith  K a su m i 
T e x tile  C o ., L td ., J a p a n ’s le a d in g  in te rio r  fab ric  m a n u fa c tu re rs .

P rodu ction  capab ilitie s , a cco rd in g  to  th e  jo in t  v e n tu re  co m p a n y , 
th e  firm  o b ta in e d  te c h n ic a l a ss is ta n c e  and  k n o w -h o w  fro m  Ja p a n  le a d in g  
in d u stry  w h ile  th e  o th e r  e n tire ly  T h a i in d u strie s  can  n o t o v e rc o m e  c o s t b a rr ie rs  
w h e n  te c h n o lo g y  c h a n g ed .

A d d itio n a lly , in  o rd e r  to  fo rm u la te  e ff ic ie n t an d  e ffe c tiv e  p la n  u n d e r  u n c e r ta in ty  
o f  วa r m a rk e t a c c o rd in g  to  th e  fo re c a s tin g  analysis . T F U  h as  m ad e  e v e ry  e f fo r t  to  
ea rn  th e  h ig h e s t lev e l o f  re p u ta tio n  fro m  b o th  d o m estic  a n d  fo re ig n  c u s to m e rs . T o
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fill th is d ro p  d o w n  o f  lo ca l m ark e t. M a rk e tin g  w ill ta rg e t n e w  p ro je c t a n d  e x p o rt 
b u s in ess  as fo llo w s  :

R e p o rt fro m  T F U  M a rk e tin g  T eam ,
C o m m iss io n  W e a v in g  ex p o rte d  to  K asu m i T e x tile
E x p a n d  e x p o rt b u s in e ss  to  A s ia n  co u n try
B u s  B u s in e ss
F u rn itu re  B u s in e ss
T h e a te r  B u s in e ss

T h e re fo re , th e  m a rk e t sh a re  e s tim a tio n  o f  th e  co m p an y  w o m d  be d e te rm in e d  in  
ju d g m e n t o f  a u d itin g  m a rk e t as n o te d  ab o v e , w h ic h  re su lt in  35 %  m a rk e t sh a re . 
A s the  p a s t sa le s  re c o rd e d  in  1995 and  1996 has sh o w n  in  34 .65  a n d  3 4 .8 0  
p e rc e n ta g e  o f  m a rk e t sh a re  re sp ec tiv e ly .

Sales R eco rd  during 1995-1996

Y ear S a les  R e v e n u e  (B h t.) T o ta l  A m o u n t  o f
(fa b r ic  u p h o ls te ry ) F a b r ic  S a le s  (m .)

1995 1 8 9 ,3 5 0 ,7 0 0 4 5 0 ,8 3 5
1996 1 9 2 ,9 0 2 ,6 4 0 4 5 9 ,2 9 2

A utom obile Sales P ro jec tio n  during 1995-1996

Y e a r S a les  P ro je c tio n  --------- *■  p .c a r P ic k  u p  Fabric  Usage (m.)
(from historical data in Fig.4.2) (units) (units) P.car = 4 m./ unit

Pick up = 2 m./ unit

1995 4 8 7 ,1 8 4  163,371 3 2 3 ,8 1 3  1 ,3 0 1 ,1 1 0
1996 4 9 2 ,4 6 6  167 ,439  3 2 5 ,0 2 7  1 ,3 1 9 ,8 1 0
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In te rp re tin g  in to  P ro d u c tio n  V o lu m e
T h e  c a r  fab ric  u p h o ls te ry  p ro d u c tio n  v o lu m e  is d e te rm in e d  in 

c o n s id e ra tio n  o f  its  ty p e  o f  v e h ic le s  d em a n d  re la te d  to  c o m p a n y  m a rk e t sh a re , 
a n d  a ssu m in g  th a t  d e m a n d  w ill b e  fu lly  m e t by  loca l d e m a n d  fo re c a s tin g  v o lu m e . 
C o u p lin g  w ith  th e  a m o u n t o f  fa b ric  c o n su m p tio n  c an  b e  e a s ily  c a lc u la te d  in  te rm  
o f  u sa g e  o f  fa b ric  p e r  u n it a n d  q u an tity  o f  co n su m p tio n .

T h e  p ro c e sse s  to  fin d  th e  v o lu m e  o f  fa b ric  p ro d u c tio n  a re  :
1) M a rk e t se g m e n ta tio n  o f  p a sse n g e r  c a r  &  o n e - to n  p ic k  u p  tru ck , 

a n d  th e n  ra tio n  on  th e  sa le  p ro je c tio n  v o lu m e  (fo re c a s te d  
v a lu es). P a sse n g e r ca r : P ick  up  1 T o n , 34  ะ 66

2) D e fin e  th e  u sa g e  o f  fab ric  fo r P a s se n g e r  c a r  =  4 m ./ u n it  an d  
P ic k  u p  =  2 m ./ un it.

3 ) C a lc u la te  th e  to ta l fab ric  u sag e  ' .  1

4 ) C a lc u la te  re la te d  to  th e  c o m p an y  m a rk e t sh a re , in  w h ic h  
re p re se n t th e  to ta l v o lu m e  o f  fa b ric  p ro d u c tio n  y e a rly . T h e se  
d a ta  a re  illu s tra te d  in Table 4.1.



Table 4.1 ะ Marketing Projection for Car Fabric Production

Y ear Sales P rojection A utom obile Fabric  U sage (m .) T otal Fabric M arket Share for TFU
(units) p .ca r P ick  up P .car P ick  up U sage (m .) % M etre A m ount B ht.

1997 328,571 111,714 216,857 446,857 433,714 880,570 35 308,200 129,444,000
1998 311,328 105,852 205,476 423,406 410,953 834,359 35 292,026 122,650,920
1999 397,377 135,108 262,269 540,433 524,538 1,064,970 35 372,740 156,550,800
2000 552,480 187,843 364,637 751,373 729,274 1,480,646 35 518,226 217,654,920
2001 751,765 255,600 496,165 1,022,400 992,330 2,014,730 35 705,156 296,165,520

Percentage o f  Passenger C ar ะ P ick  up 1 T on  , 34 : 66 
U sage o f  fabric for P ear 4m ./un it and P ick  up 2m ./un it 
The am ount in 1997 is actual sale 
The price on  average 420 baht/m . in 1997-2001
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D e fin e  th e  O p t im u m  P r o d u c t io n  C a p a c i ty

T h e  ca p a c ity  o f  p ro d u c tio n  a re  d e te rm in e d  in  c o n s id e ra tio n  o f  c o s t 
o f  p ro d u c tio n  u n d e r q u an tity  o f  fo re c a s ted  c o n su m p tio n , a n d  it sh o u ld  b e  p la n n e d  
in o rd e r  to  m in im ise  o v e rh e a d  c o s t a t th e  o p tim u m  cap ac ity .
A ss ig n in g  P ro d u c tio n  C a p a c ity  O p tio n

Table 4.2  p re se n ts  d a ta  o f  fo re c a s te d  c o n su m p tio n , in  o th e r  w o rd s  
th e  ac tu a l p ro je c te d  fa b ric  p ro d u c tio n  v o lu m e  o f  each , w h ic h  re la te d  to  m a rk e tin g  
p ro cess .

Y e a r P ro je c te d  F a b ric  P ro d u c tio n  V o lu m e  (m .)

1997 3 0 8 ,2 0 0
1998 2 9 2 ,0 2 6  ,
1999 3 7 2 ,7 4 0
200 0 5 1 8 ,2 2 6
2001 7 0 5 ,1 5 6

T a b le  4 .2  : P ro je c te d  fa b ric  p ro d u c tio n  v o lu m e

So. th e  o p tio n  fo r  c a p a c ity  d e te rm in a tio n  is se t up  as :
2 5 0 ,0 0 0  /  5 5 0 ,0 0 0  /  an d  7 5 0 ,0 0 0  m e tre  p e r  y e a r

A ss ig n in g  C o s t to  P ro d u c t
T h e  p ro d u c tio n  c o s t re p re se n ts  th e  m a n u fa c tu r in g  a c c o u n ts  w h ic h  

sh o w  th e  c o s t o f  g o o d s  m a n u fa c tu re d  d u rin g  th e  p e r io d  o f  5 y ea rs  a t e a c h  
p ro d u c tio n  ca p a c ity  o p tio n , a n d  th e  fo llo w in g  s ta n d a rd  c o s t item s m u s t b e  
c o n s id e re d  in  th e  study .
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D ire c t  M a te r ia l C os t 

D ire c t  L a b o r  C o s t 

F a c to ry  O ve rh e a d  C os t

D ire c t  m a te r ia l and d ire c t la b o r, th e y  have  n a tu ra lly  a llo ca te d  costs to  p ro d u c ts  

p ro p o r t io n a l to  v o lu m e  p ro d u ce d .

+  D ir e c t  M a te r ia ls  are m a te ria ls  tra cea b le  to  in d iv id u a l u n its  

p ro du ce d . T h e  costs are a lm o s t a lw a ys  v a ria b le , and the  es tim a tes o f  b o th  each 

f in is h e d  u n it  m a te r ia ls  re q u ire m e n ts  and  its  usage m u s t be id e n t if ie d .  

A c c o rd in g ly ,  in  gene ra l, th e  co s t p e r u n it  o f  the  d ire c t m a te r ia ls  o f  each com es 

fro m  s tud ies  o f  pas t cos t b e h a v io r  and  p ro je c te d  p rice s  o f  su p p lie rs .

H e n ce , th e  bud g e te d  o r  s tandard  d ire c t m a te r ia ls  co s t p e r 

f in is h e d  fa b r ic  u n it  is il lu s tra te d  in  Table 4.3.

+  D ir e c t  L a b o r  represents w o rk  traceab le  d ire c t ly  to  p a r t ic u la r  

u n its  o f  p ro d u c t. E n g in e e r in g  t im e  and m o tio n  stud ies and s tud ies  o f  pas t la b o r 

t im e  usage b e h a v io r in d ic a te  th a t a u n it  re q u ires  a bo u t 0 .65 h ou rs  o f  la b o r  t im e . 

T h is  e s tim a te  a llo w s  fo r  n o rm a l, id le  t im e  20% . T h e  s tandard  w a g e  ra te  fo r  

p ro d u c tio n  w o rk e rs  is  160 B a h t p e r day o f  8 hou rs  w o rk in g  tim e .

D ire c t  la b o r  cos t co u ld  be f ix e d , as in  h ig h - te c h  co m p a n ie s  

h a v in g  o n ly  a fe w  w o rk e rs  p a r t ic u la r ly  in  th is  s tudy  case. See Table 4.4

+  M a n u fa c tu r in g  O v e rh e a d

V a r ia b le  m a n u fa c tu r in g  costs v a ry  w ith  u n its  p ro d u ce d . F ix e d  

m a n u fa c tu r in g  ove rhe a d  costs g iv e  a f irm  the  ca p a c ity  to  p ro du ce . In  a d d it io n , 

w h e n  ove rhe a d  is a p p lie d  based on  the  v o lu m e  o f  o u tp u t, h ig h -v o lu m e  p ro d u c ts  

are a llo ca te d  re la t iv e ly  m o re  ove rhe a d  than  lo w -v o lu m e  p ro d u c ts .

Table 4.5  show s the  m a n u fa c tu r in g  ove rhe a d  o f  fa b r ic  

p ro d u c tio n  in  te rm  o f  f ix e d  and  v a ria b le  cost. These data  are e s tim a te d  

c a lc u la t io n  re s u lt f ro m  p a s t expe rie n ce  and p ro je c te d  changes in  cos t a t each  

c a p a c ity  o f  p ro d u c t io n , a nd  th e  fo l lo w in g  Table 4.6  -  4.12  i l lu s tra te  th e  to ta l 

costs, fo r  each e lem en ts  o f  th e  fa c to ry  overhead, a t each s p e c if ic  ca p a c ity .



T a b le  4 .3  ะ D irec t M aterial C ost for Car Fabric P roduction

R a w  M a te ria l Usage (kg  
fo r  fa b ric  1 (b h t° /k g .)

Cost at each P roduc tion  capacity  (bh t.)
250,000 m ./year 550,000 m ./year 750,000 m ./year

G ro u n d  Y a r n
*  T1 .5  D B R  20/2 0.175 145.50 6,365,625 14,004,375 19,096,875
*  T 8 0  R D T  30/2 0.097 149.91 3,635,318 7,997,699 10,905,953
P ile  Y a r n
*  ST T Q  (S D ) 30/30 0.458 227.07 25,999,515 57,198,933 77,998,545

O th e rs
*  L a te x  SS-2 0.274 49.00 3,356,500 7,384,300 10,069,500
T o ta l D ire c t  M a te r ia l C os t * * 39,356,9.58 86,585,307 118,070,873
D ire c t  M a te r ia l C o s t p e r  m e tre * * 157.43 ' 157.43 157.43



T a b le  4 .4  ะ D irec t &  Indirect L abor C o st for Car Fabric P roduction

D ire c t L a b o r C ost fo r  Car F abric  P roduc tion

P roduc tion  C apacity  
(sq .m / year)

P ro du c tio n  T im e  Use 
( hours /  sq.m  )

T o ta l L a b o u r H ours 
( hours )

L a b o u r Rate (id le  tim e  20% )
@1 160 baht/day ; w o rk  8 hours/da

D ire c t  L a b o u r  C o s t
(baht./year)

250,000 0.65 162,500 25 4,062,500
550,000 0.65 357,500 25 8,937,500
750,000 0.65 487,500 25 12,187,500

In d ire c t L a b o r C ost fo r  Car F abric  P roduc tion

D e sc rip tio n
Cost at each P roduc tion  C apacity  (bh t.)

250,000 m ./y 550,000 m ./y 750,000 m ./y
N o .o f  
person

Salary 
per each

T o ta l wages •
per year 

" ’ ะ "  1

N o .o f  
person

Salary 
per each

T o ta l wages 
per year

N o .o f  
person

Salary 
per each

T o ta l wages 
per year

M a n a g e m e n t
M a nag ing  D ire c to r 1 200,000 2,400,000 1 200,000 2,400,000 1 200,000 2,400,000

D epartm en t M anager 5 50,000 3,000,000 5 50,000 3,000,000 5 50,000 3 ,000,000

D iv is io n  Head 8 15,000 1,440,000 8 15,000 1,440,000 8 15,000 1,440,000

S ta ff 16 8,000 1,536,000 16 8,000 1,536,000 16 8,000 1,536,000
D r iv e r  &  M a id 6 6,000 432,000 7 6,000 504,000 8 6,000 576,000

T o ta l 36 279,000 8,808,000 37 279,000 8,880,000 38 279,000 8 ,952,000

J
; Ji พุ

Os'ง
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T a b le  4 .5  ะ M anufacturing O verh ead  o f  Car Fabric P roduction

Manufacturing Overhead items Production Capacity
250,000 m / year 550,000 m/year 750,000 m / year

Land ; see Table 4.6 12,500,000 17,500,000 25,000,000
Building ; see Table 4.7 83,000,000 87,500,000 93,000,000
Elec. &  Water Supply System ; see Table 4.8 8,300,000 8,750,000 9,300,000
Machinery &  Equipment ; see Table 4.9 119,527,116 124,909,252 129,035,666
Vehicle ; see Table 4.10 700,000 1,400,000 1,750,000

Total Capital Investment 224,027,116 240,059,252 258,085,666
Expenditure

Insurance (0.5% of Bld.+Veh+EWs) 460,000 488,250 520,250
Preventive Maintenance (5% of m/c) 5,976,356 6,245,463 6,451,783

Depreciation
Machinery & Equipment (lOy) 11,952,712 12,490,925 12,903,567
Building (20y) 4,150,000 4,375,000 4,650,000
Vehicles (5y) 140,000 280,000 350,000
Elec & Water System (lOy) 830,000 875,000 930,000

Indirect Labor ; see Table 4.4 8,808,000 8,880,000 8,952,000
937,500Transportation ; see Table 4.10 ~312,500 687,500

Others (0.5% of total cost above) 1,283,283 1,371,907 1,468,904
Total Fixed Cost 33,912,851 35,694,045 37,164,004

Accomodation ; see Table 4.11 752,000 1,654,400 2,256,000
Miscelleneous (15% of accom. cost ) 112,800 248,160 338,400

Total Variable Cost 864,800 1,902,560 2,594,400

/  Total FOH (FC+VC) 34,777,651 37,596,605 39,758,404
>'/ FOH per metre 139 68 53

Remark : Bid + Veh + Elec&w.syst 92,000,000 97,650,000 104,050,000



T a b le  4 .6  : L a n d  C o s t fo r  C a r F a b r ic  P ro d u c tio n

69

P roduction  C apacity Land Cost o f  land (bht)
(m etre) (ra i) *  in c lu d in g  im provm en t
250,000 5 12,500,000
550,000 7 17,500,000
750,000 10 25,000,000

Remark : land cost 2,500,000 bht. / rai

T a b le  4 .7  ะ C o n s tru c tio n  C o s t fo r  C a r F a b r ic  P ro d u c tio n

D escrip tion Cost o f  C onstrud .ion at each P roduction  C apacity  (bht)

250,000 m ./ year 550,000 m ./year 750,000 m ./year

Factory 73,040,000 77,000,000 81,840,000
O ffice 7,470,000 '7 ,8 7 5 ,0 0 0 8,370,000
Others 2,490,000 ' 2,6?5,000 2,790,000

T o ta l 83,000,000 87,500,000 93,000,000

T a b le  4 .8  ะ E le c .&  W a te r  S u p p ly  S ys tem  C o s t fo r  C a r F a b r ic  P ro d u c tio n
( 10% of cost of construction )

D escrip tio n Cost o f  Construcl.ion at each P roduction  C apacity  (bh t)

250,000 m ./ year 550,000 m j/year 750,000 m ./year

W ater &  elec, supp ly  system 8,300,000 8,750,000 9,300,000



T a b le  4 .9  ะ M achinery  &  E q u ip m en t C ost for Car Fabric P rod u ction

T h is  is cost appraisal o f  m ach ine  &  equ ipm ent in c lu d in g  taxes, insurance, transpo rta tion  cost 

w h ic h  assessing fro m  asked the com pany w e bough t these techno logy.

A t P roduc tion  C apacity  250,000 m ./y  

C ost o f  m ach ine ry  &  equ ipm ent = 119,527,116 bht.

A t P roduc tion  C apacity  550,000 m ./y  

C ost o f  m ach ine ry  &  equ ipm ent = 124,909,252 bht.

A t P roduc tion  C apacity  750,000 m ./y  

Cost o f  m ach inery  &  equ ipm ent = 129,035,666 bht.



T able 4 .9a Machinery & Equipment for Car Fabric Production

Description
Cost at each Production Capacity (hht )

250,000 m./y 550,000 m./y 750,000 m./y
m/c Cost m/c Cost m/c Cost

I Preparation Department
* One sectional warper,

type H.S.B 7,525,500 7,525,500 7,525,500
n Weaving Department

* 4 VMm22-175 with 3 pile deliveries
and 3 pile beamstand

cost @ 9,882,900 4 39,531,600 4 39,531,600 4 39,531,600
* 4 VMm22-175 with 2 pile deliveries

and 2 pile beamstand
cost @ 9,321,300 4 37,285,200 4 37,285,200 4 37,285,200

* 1 Jacquard m/c with electronic
control cx 860, size 1344 Hooks for
loom picanol GTX with 1 Harnesses
with springs, heat-shrink tubes,
9200 cords and Metallic understructure
for a weaving machine.

cost @ 2,063,208 2 4,126,416 2 4,126,416 4 8,252,830
* 1 Jacquard m/c with electronic

control cx 860, size 2688 Hooks for
loom picanol GTX with 1 Harnesses
with springs, heat-shrink tubes,
9200 cords and Metallic understructure
for a weaving machine.

cost @ 2,691,068 * * 2 5,382,136 2 5,382,136
m Finishing Department

* One velvet finishing line 17,264,000 17,264,000 17,264,000
* One velvet backcoating m/c 1800 mm. 13,243,400 13,243,400 13,243,400

.y * One inspection table 551,000 551,000 551,000
i Total 10 119,527,116 12 124,909,252 14 129,035,666
Source : Textile Machinery for Carpets and Velvets; Michel Van De Wiele N.v. (Belgium) and Staubli-Verdol SA F-69680 Chassieu / Lyon(France)
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T a b le  4 .1 0  ะ T ra n s p o rta t io n  &  V e h ic le  C o s t fo r  C a r F a b r ic  P ro d u c t io n

* Petrol cost 200 baht / pick-up / round, so 1 m. cost 1.25 baht

P roduction  C apacity  

(m etre  /  year)

Cost o f  Transporta tion 

(baht /  metre)

T ranspo rta tion  Cost 

( bah t /  year )
250,000 1.25 312,500
550,000 1.25 687,500

750,000 1.25 937,500

* 1 p ic k  up can ca rry  the C ar-Fabric  160 m ./round

* Approximately working day 315 days / year

P roduc tion  C apacity N um ber o f  Round- tr ip  per year N u m b er o f  R ound  tr ip  per day

(m etre /  year) (round /  year) (round  /  year)
250,000 1,563 5
550,000 3,438 11

750,000 4,688 15

*  D ue to  the C ar-Fab ric  w o u ld  be transported to  car industry  w h ic h  m o s tly  located in  
u p -coun try  o f  B angkok. Therefore  the transportation fo r  one p ic k  up m ig h t be set up 
2-3 ro u n d -tr ip  per day. (  B as ica lly  p ic k  up truck  cost @  350,000 baht /u n it. )

P roduction  C ac ity  
(m etre /  year)

N o .o f  P ic k u p  
( u n i t )

Purchasing Budget 
( baht )

D ep rec ia tion  ( lO y ) 
( baht )

250,000 2 700,000 70,000

550,000 4 1,400,000 140,000

750,000 5 1,750,000 175,000



T a b le  4 .1 1  ะ A cco m m o d a tio n  C on su m p tion  at Car Fabric P rod u ction

A ccom m o da tio n  C onsum ption P roduc tion  C apacity  (sq .m / year)

250,000 sq .m / year 550,000 sq .m /ye a r 750,000 sq .m / year

A t  Facto ry

E le c tr ic ity 360,000 792,000 1,080,000

W ater 80,000 176,000 240,000

Telephone 120,000 264,000 360,000

560,000 1,232,000 1,680,000

A t  O ffic e

E le c tr ic ity + w  ate r+T  elephone 192,000 422,400 576,000

T o ta l C o s t o f  A c c o m .C o n s u m p tio n 752,000 1,654,400 2 ,256,000

>1uo
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S u m m a ry  o f  P ro d u c t io n  C o s t

W o rk e rs  and  m ach ines  p e r fo rm  a c tiv it ie s  o n  each  p ro d u c t as i t  is 

p ro  duced . C o s t o f  fa b r ic  p ro d u c t io n  are a llo ca te d  to  p ro d u c t b y  m u lt ip ly in g  each 

p ro  d u c t io n  s tan d a rd  cos t e lem en ts  p e r m e tre  b y  the  a m o u n t o f  to ta l p ro d u c t io n  

m e tres , and  th e n  s u m m a tio n  is  th e  re s u lt as illu s tra te d  in  Table 4.13.

D e te r m in in g  th e  O p t im u m  C a p a c ity

B a s ic a lly  re tu rn  genera ted  fro m  the  e m p lo y m e n t o f  assets is  sh o w n  

in  a c o m p a n y ’ s m a n u fa c tu r in g , tra d in g , and  p ro f it / lo s s  accoun ts . T h e  re tu rn s  in  

w h ic h  c o m in g  f ro m  the  e m p lo y m e n t o f  assets w o u ld  be  m a x im u m  w h e n  

p ro d u c e d  a t th e  m in im u m  cost o f  p ro d u c t p e r u n it.  F o r  a n a ly z in g  these  re tu rn s , 

one o f  e v a lu a tin g  p e rfo rm a n c e  is  th e  e s tim a tio n  in  te rm  o f  p r o f i t  m a rg in  o v e r  the  

5 years p e r io d . T h e  y e a r ly  p r o f i t  m a rg in  va lu e  is  ca lc u la te d  b y  to ta l sales in c o m e  

o f  each y e a r sub trac ts  w ith  to ta l p ro d u c tio n  cos t o f  the  goo d s  s o ld  a t th e  sam e 

year.

R e g a rd in g  th e  consequence o f  p ro d u c tio n  co s t s tu d ie d  in  Table 

4.13, th e  fa b r ic  co s t p e r m e tre  re s u lt is sh o w n  the  lo w e s t v a lu e  f ro m  the  

'm a x im u m  c a p a c ity  o f  p ro d u c t io n  at 750 ,00 0  m . p e r year. T h a t m eans, the re  

w o u ld  be in ve s te d  fo r  th e  p ro d u c t io n  ca p a c ity  o f  7 50 ,00 0  m . p e r year.

W he reas  the  p ro d u c t io n  v o lu m e  v a ry  b e tw e e n  lo w e r  5 5 0 ,0 0 0  and 

h ig h e r 7 0 0 ,0 0 0  th ro u g h  th is  s tu d ie d  p e r io d , th e re fo re , th e  r ig h t  t im e  o f  c a p a c ity  

in v e s tm e n t is  im p o r ta n t to  assess. A c c o rd in g ly  the  re co m m e n d e d  d e te rm in in g  th e  

o p t im u m  c a p a c ity  is  done  u n d e r the  c o n s id e ra tio n  th a t e ith e r ะ

I )  th e  in v e s tm e n t c o u ld  be p la ce d  one t im e  a t th e  y e a r b e g in  fo r  

th e  p ro d u c t io n  ca p a c ity  7 50 ,00 0  m . p e r ye a r, o r

I I )  tw o  tim e s  s ta rtin g  w ith  ca p a c ity  as e no u gh  as v o lu m e  p ro d u c e d  

a t 5 5 0 ,0 0 0  m . p e r ye a r fo r  the  t im e  b e tw e e n  1997 and  2 0 0 0  and
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th e n  in c re ase d  c a p ita l fo r  ca p a c ity  up  to  7 5 0 ,0 0 0  m . p e r y e a r a t 

th e  y e a r o f  h ig h  v o lu m e  p ro d u ce d  in  2001 .

T o  se le c t the  b e tte r a lte rn a tiv e  th a n  the  o th e r one w o u ld  be to  c a lc u la te  a v a lu e  o f  

the  average p r o f i t  m a rg in  o v e r the  5 years p e r io d , d e te rm in e  th is  v a lu e  fo r  each, 

and choose  th e  a lte rn a tiv e  th a t g iv e  the  h ig h e r p r o f i t  m a rg in  va lu e .

C a lc u la t io n  E q u a tio n  :

T o ta l P ro d u c tio n  C o s t = P ro d u c tio n  v o lu m e  * P ro d u c tio n  co s t p e r u n it

T o ta l Sales In c o m e  = P ro d u c tio n  v o lu m e ; so ld  th e m  a ll *  Sales P r ic e

T o ta l P ro f i t  M a rg in  = T o ta l Sales In co m e  - T o ta l P ro d u c t io n  C o s t

T h e  fo l lo w in g  Table 4 .1 4 -4 .1 5  i l lu s tra te  the  va lu e s  o f  p r o f i t  

m a r g in  o v e r th e  5 years p e r io d , fo r  a lte rn a tiv e  I  and  I I  o f  the  c a p a c ity  in v e s tm e n t 

re s p e c tiv e ly .

A p p a re n t ly ,  th e  f in a l s o lu tio n  fo r  p la n n in g  c a p a c ity  o f  c a r fa b r ic  

p ro d u c t is a lte rn a tiv e  I ,  in v e s tm e n t fo r  750 ,00 0  m . p e r ye a r a t the y e a r b e g in n in g  

o f  the  p ro d u c t io n  p e r io d .



T a b le  4 .1 2  ะ P roduction  C o st o f  Car Fabric

F abric  Cost D e sc rip tio n Cost pe r m etre at each P roduc tion  C apacity  (ชh t.)

250000 sq.m ./year 550000 sq.m ./year 750000 sq.m ./year

D ire c t M a te r ia l 39,356,958 86,585,307 118,070,873

D ire c t Labou r 4,062,500 8,937,500 12,187,500

F ac to ry  Overhead 34,777,651 37,596,605 39,758,404

T o ta l P ro d u c t io n  C o s t 78,197,108 133,119,411 170,016,776

T o ta l F a b r ic  C o s t p e r m e tre 313 242 227

-O
Cri



T a b le  4.13 ะ A lte rn a tive  I  o f  C apacity  Investm ent 

A t  P ro d u c t io n  C a p a c ity  750,000 m ./y e a r f ro m  1997 to  2001

Y ear P roduction  V o lu m e  

(m ./year)

T o ta l Prod. Cost (bh t.) 

cost (2) 227

T o ta l Sales (bh t.) 

sale p rice  420

T o ta l P ro fit  M a rg in  

(bh t./year)

1997 308,200 69,961,400 129,444,000 59,482,600

1998 292,026 66,289,902 122,650,920 56,361,018

1999 372,740 84,611,980 156,550,800 71,938,820

2000 518,226 117,637,302 217,654,920 100,017,618

2001 705,156 160,070,412 296,165,520 136,095,108

T o ta l 2 ,196,348 498,570,996 922,466,160 423,895,164
■*^■•โ'.-'.1

A v e ra g e  f o r  p e r io d  5 yea rs 227 420.00 193.00



T a b le  4.14 : A lte rn a tiv e  I I  o f  C apacity  Investm ent

A t  P ro d u c t io n  C a p a c ity  550,000 m ./y e a r be tw een  1997-2000

a n d  750,000 m ./y e a r in  2001

Year P roduction  V o lu m e  

(sq .m ./year)

T o ta l Prod. Cost (bh t.) 

cost @  242

T o ta l Sales (bh t.) 

sale p rice  @  400

T o ta l P ro fit  M a rg in  

(bh t./year)

1997 308,200 74,584,400 129,444,000 54,859,600

1998 292,026 70,670,292 122,650,920 51,980,628

1999 372,740 90,203,080 156,550,800 66,347,720

2000 518,226 125,410,692 217,654,920 92,244,228

In  2001 ะ A d d it io n a l cap ita l investm ent =  21,911,219 bht. ( 29.21 bh t./m e tre ), see * Table 4.15a * 
So, the fa b ric  cost per m etre =  227 p lus 29.21 =  @  256.21

2001 705,156 180,668,019 296,165,520 115,497,501
T o ta l 2 ,196,348 541,536,483 922,466,160 380,929,677

A ve ra g e  f o r  p e r io d  5 yea rs 246.56 420.00 173.44

* Table 4.14a *

C ap ita l investm ent in  2001 fo r  increasing p ro du c tio n  capacity  tro m  550,000 to  750,000 m ./year

Factory Overhead Production Capacity (m./year) Increm en t

550,000 750,000

Land 17,500,000 25,000,000 7,500,000
Machinery &  equipment 124,909,252 129,035,666 4,126,414

B uild ing 87,500,000 93,000,000 5,500,000
Vehicle 1,400,000 1,750,000 350,000

Electrical &  Water Supply Syst 8,750,000 9,300,000 550,000
T o ta l C a p ita l investm ent 240,059,252 258,085,666 18,026,414

In  2001 ( in fla tio n  ra te  5%  ) 21,911,219
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