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ABSTRACT 

R6D d e c i s i o n s  and t h e  dynaaioa o f  diffusiotk f o r  new pro- 
duc t  innovation have been s t u d i e d  s e p a r a t e l y  by econo- 
mists and s a r k e t e r s .  T h i s  paper  develops a new produc t  
launch-time d e c i s i o n  model t h a t  i n t e g r a t e s  t h a t  research .  
The b e s t  tiae t o  launch t h e  new produot  balances t h e  
r i s k s  o f  premature launch a g a i n s t  t h e  s a l e s  (and p r o f i t )  
l o s t  by unnecessary delay.  S e v e r a l  o b j e c t i v e  f u n c t i o n s  
a r e  eva lua ted  t o  i l l u s t r a t e  t h e  r a t i o n a l e  and implica-  
t i o n s  of t h e  model. 

I n  t h i s  paper, we recognize  t h e  launch-time of  a new pro- 
duc t  a s  t h e  b r i d g e  between t h e  RID phase and t h e  market 
d i f f u s i o n  phase of  a new product  innovation.  We deve lop  
a model I n  which t h e  n d i f f u s i o n  powern o f  a new product  
and its market p o t e n t i a l  a r e  two major de te rminants  o f  
t h e  optimal  t ime  f o r  a new produc t  in t roduc t ion .  A b a s i c  
premise of t h e  model is t h a t  a de lay  i n  launch t ime 
i n c r e a s e s  t h e  d i f f u s i o n  power o r  a t t r a o t i v e n e s s  o f  t h e  
o f f e r i n g  on t h e  one hand, b u t  is accompanied by a h i g h e r  
l e v e l  of market p e n e t r a t i o n  by e x i s t i n g  produc ts  and 
lowered p o t e n t i a l  p e n e t r a t i o n  on t h e  o ther .  Therefore ,  
t h e  model s u g g e s t s  t h a t  a new produc t  should b e  launched 
when t h o s e  two e f f e c t s  are p r o p e r l y  balanced. 

The paper is organized as fol lows.  F i r s t ,  we review t h e  
l i t e r a t u r e  on i s s u e s  and modeling approaches t o  t h e  RID 
d e c i s i o n  and first purchase d i l f u s i o n  dynamics. Then we 
b u i l d  a neu produet  launch t ime  d e c i s i o n  model t h a t  ana- 
l y z e s  t h e  r e l a t i o n s h i p s  anong ( a )  RID and market ing 
investments ,  ( b l  t h e  d i f f u s i o n  dynamics o f  t h e  market ,  
and (0)  new product  s a l e s  performance, and we ana lyze  t h e  
model t o  develop an op t imal  l aunch  time. F i n a l l y ,  we 
d i s c u s s  u s e s  and l i s i t a t i o n s  o f  t h e  work and o u t l i n e  
d i r e c t i o n s  lor f u t u r e  research .  

LITERATURE REVIEW 

The market launch o f  a new product  u s u a l l y  accoerpanies a 
t r a n s i t i o n  from RLD t o  market ing invastment ,  a l though  
t h e s e  two c a t e g o r i e s  o f  inves tments  overlap.  These two 
phases, R&D decision-making and market-dif fus ion  dyna- 
mics, have been s t u d i e d  s e p a r a t e l y .  

New Product/R&D Decision Models 

A number of  t c o n o a i s t s  have developed R I D  models t h a t  can 
be c l a s s i f i e d  a s  d e c i s i o n  t h e o r e t i c  models, game theore- 
t i c  models, models o f  i n d u s t r y  e v o l u t i o n ,  s t a g e  models 
and s e q u e n t i a l  o r  nonsequent ia l  op t imal  s topping  models. 

Kamlen and Schwartz (1972, 1982) developed a d e c i s i o n  
t h e o r e t i c  RLD model and found t h a t  t h e  speed o f  innova- 

 his research  was suppor ted  i n  p a r t  by t h e  
I n s t i t u t e  f o r  t h e  Study of Business Harkets  a t  The 
Pennsylvania S t a t e  Univers l ty .  

t i o n  w i l l  i n c r e a s e  w i t h  an  i n c r e a s e  i n  t h e  i n t e n s i t y  of 
r i v a l r y  up t o  a p o i n t ,  bu t  w i l l  slow down a s  it 
t i n u a s .  I n  game t h e o r e t i c  models, t h e  interdependence 
among r i v a l s '  R6D spending d e c i s i o n s  1s analyzed a s  an 
i n t e r n a l  v a r i a b l e  (Loury 1979; Lea and Wilde 1980; 
Dmsgupta and S t l g l i t z  1980; ffeinganum 1981, 1982). And 
Nelson and Winter  (1982) sugges t  t h a t  t h e  e v o l u t i o n  o r  
i n d u s t r y  s t r u c t u r e  o v e r  t ime  s h o ~ l d  be inoorpora ted  in 
RLD d e c i s i o n  models. 

stage models o f  R&D d e c i s i o n s  a r e  based on t h e  assulpption 
t h a t  an R I D  d e c i s i o n  i n v o l v e s  oontinuous in format ion  
s e a r c h  and d e c i s i o n  making through a ~ l l - d e f i n e d  sequen- 
t i a l  dsveloprsent process.  Roberts  and #eitwkan t 198 1 ) 
suggested a sequential stoppin#$ r u l e  approach where a 
d e c i s i o n  is made a t  each  s t a g e  based on t h e  a v a i l a b l e  
i n f o m a t  i o n  about  t h e  expec ted  te rmina l  bsnefi t and t h e  
RID c o s t s  o f  t h e  p r o j e c t .  Urban and Hauser (1980) 
suggested a s e r i e s  o f  GO/NO-GO d e c i s i o n s  over  t h e  R&D and 
commercial izat ion s t r g e s :  oppor tun i ty  i d e n t i f i c a t i o n  -, 
des ign  -- t e s t i n g  - - i n t r o d u c t i o n  -- p r o f i t  mnagarment. 
Optimal RLD s t o p p i n g  r u l e s  a l s o  have been developed i n  
nonsequent ia l  ( o r  con t inuous)  RLD search  models. 
Desbukh  and Chiok te  (1977) developed a markovian RID 
d e c i s i o n  model t h ~ t  a l l o w s  technolog ica l  and 6 a r k e t  
u n c e r t a i n t i e s ;  Lee (1982) a l s o  analyzed a continuous- t y p e  
RID search  model. 

The l i t e r a t u r e  on RID d e c i s i o n  models suggests:  (a) t h e  
u n c e r t a i n t i e s  r e l a t e d  t o  t echnolog ica l  and market sue- 
c e s s e s  are impor tan t  f a c t o r s  in f luenc ing  t h e  expected 
b e n e f i t  o f  an RLD p r o j e c t ;  and ( b )  t h e  o b j e c t i v e  f o r  RLD 
d e c i s i o n  making is  u s u a l l y  t aken  t o  be a func t ion  o f  t h e  
expected b e n e f i t  o f  new product  p r o f i t  performance and 
R&D c o s t s .  However, we n o t e  t h a t  most of t h e  models 
i g n o r e  t h e  u n c e r t a i n t y  o r  dynamics o f  t h e  customer-side. 
Most R I D  models have assumed t h a t  t h e  demand o r  t h e  s a l e s  
growth o f  t h e  new produc t  is g iven  and known i n  advance 
o f  t h e  market launch o f  t h e  product. The dynamica a s p e c t  
o f  new product  s a l e s  over  time has  been s tud ied  through 
f i r s t  purchase d i f f u s i o n  models i n  t h e  marketing l i t e r a -  
t u r e .  

Uarket  Di f fus ion  Models 

A number o f  models w i t h  vary ing  l e v e l s  o f  complexity and 
a p p l i c a b i l i t y  have been developed t o  a i d  i n  f o r e c a s t i n g  
and c o n t r o l l i n g  a new p r o d u c t ' s  market performance. 
Recent rev iews  o f  d i f f u s i o n  w d e l s  ( L i l i e n  and K o t l e r  
1983; h h a j a n  and P e t e r s o n  1985; Yoon 1984) suggest  t h a t :  
( a )  innova t ion  and i m i t a t i o n  e f f e c t s  are two major com- 
ponents  o f  t h e s e  models (Bass 1969; Dodds 1973; Nevers 
1972); ( b )  marke t ing  v a r i a b l e s  have been s u c c e s s f u l l y  
incorpora ted  i n t o  d i f f u s i o n  models t o r  soare s p e c i f i c  pro- 
d u c t s  and s i t u a t i o n s  (Robinson and Lakhani 1975; Horsky 
and Simon 1983; L i l i e n ,  Rao, and Kalish 1981; Dolan and 
Jeuland 1981 1, b u t  no  s i n g l e  b e s t  model has been iden- 
t i f i e d ;  ( c )  market p o t e n t i a l  has  been assumed cons tan t  o r  
iE f u n c t i o n  of  i n f o ~ s a t i o n  l e v e l  (Bass and Bul tez  19821, 
r e s e r v a t i o n  p r i c e  ( K a l i s h  1983 f , o r  o t h e r  r e l e v a n t  ex te r -  
n a l  v a r i a b l e s  (Mahajan and Pe te rson  1979; and ( d l  most of 



t h e  d l r r u s t o n  models ere purpose ly  k e p t  s i m p l e  t o  pemit 
t h e  development OF a n a l y t i c  r e s u l t s .  Most models have  
roeused on t h e  behav io r  o f  r s i n g l e  p r o d u c t l s  s a l e s .  
Recent ly  P e t e r s o n  and Wahajan ( I981 1, Tang rnd  Tholapson 
( 19831, and E l i n a h b e r g  and J e u l r n d  ( 1982) have ana lyned  
competLtion among new p r o d u o t s  i n  r l i m i t e d  framework. 

The new p roduc t  e n t r y  d e c i e i o n  i n  a d i f f u s i o n  environment  
h a s  been s t u d i e d  by h l i s h  and L i l i e n  (1986) .  They 
develop r market  d i f f u s i o n  model t h a t  i n c o r p o r a t e s  
p o s s i b l e  n e g a t i v e  f eedback  a a s o e i a t e d  w i t h  i n t r o d u c i n g  a 
product  b e f o r e  i t  is  oomple te ly ,  t e c h n i o a l l y  r e a d y  and 
f i n d  t h a t  s i g n i f i c a n t  p e n a l t i e s  m y  be a s s o c i a t e d  wi th  
i n t r o d u c i n g  r new techno logy  t o o  soon. 

Through t h i s  r ev iew we s e e  t h a t  economis t s  have s t u d i e d  
R I D  d e c i s i o n s ,  u s u a l l y  assuming r g i v e n  reward f o r  inno- 
v a t i o n  w i t h o u t  c o n s i d e r i n g  t h e  dynamic a s p e c t s  o f  t h e  
d i f f u s i o n  p r o c e s s  and t h e  u n c e r t a i n t y  on t h e  c u s t o m e r ' s  
s i d e .  Marke t ing  s c i e n t i s t s ,  on t h e  o t h e r  hand, have 
mainly s t u d i e d  d i f f u s i o n  dynamics  o r  o p t i m a l  marke t ing  
p o l i c i e s  r s suming  r g i v e n  RID r e s u l t .  We proceed t o  
develop a model-framework t h a t  b r i d g e s  t h a t  gap. 

THE LAUNCH-TIME MODEL 

A new p roduc t*  a d i f f u s i o n  power ( o r  c o m p e t i t i v e  s t r e n g t h  
o r  a t t r a c t i v e n e s s )  and market  p o t e n t i a l  a r e  two major  
f a c t o r s  a f f e c t i n g  its o p t i m a l  launch-t ime.  We assume 
t h a t  a d e l a y  i n  l a u n c h  time i n c r e a s e s  d i f f u s i o n  power, 
b u t  a l s o  p e r m i t s  a h i g h e r  l e v e l  o f  market  p e n e t r a t i o n  by 
e x i s t i n g  p roduc t s .  Our a n a l y s i s  rill show t h a t  t o  m x i -  
mize i n i t i a l  sales p e n e t r a t i o n ,  a new p r o d u c t  shou ld  be 
launched when t h e  r a t i o  o f  t h e  new p r o d u c t ' s  d i f f u s i o n  
power r e l a t i v e  to t h e  untapped market  p o t e n t i a l  l e v e l  is 
e q u a l  t o  (minus)  t h e  r a t i o  o f  t h e  m a r g i n a l  d i f f u s i o n  
power of  t h e  new p roduc t  t o  t h e  tnarginal  untapped market  
p o t e n t i a l .  When t h e  i n n o v a t i n g  f i r m ' s  o b j e c t i v e  is NPV 
maximizat ion o v e r  more t h a n  one  p e r i o d ,  t h e  o p t i m a l  
l aunch  t i m e  may come e a r l i e r  o r  later t h a n  when it is 
one-period s a l e s  max imiza t ion ,  depending on t h e  d i s c o u n t  
r a t e ,  t h e  l e v e l  o f  d i f f u s i o n  power and t h e  untapped 
market  p o t e n t i a l .  

Product  Type and Market S i t u a t i o n  

Product  type?, marke t  s t r u c t u r e ,  s t a g e  i n  t h e  p roduc t  l i f e  
c y c l e  and t h e  n a t u r e  o f  market  p o t e n t i a l  a r e  i m p o r t a n t  i n  
modeling a new p roduc t  s i t u a t i o n .  We l o o k  at  t h e  
fo l lowing  c o n d i t i o n s  he re :  ( a )  t h e  new p roduc t  is 
expected t o  be s u p e r i o r  t o  e x i s t i n g  p r o d u c t s  i n  t e r m s  o f  
q u a l i t y ;  ( b )  we assume t h a t  t h e  p roduc t  h a s  passed  t h e  
sc reen ing ,  e v a l u a t i o n ,  and b a s i c  development  s t a g e s ,  and 
we focus on RID e f f o r t  made f o r ,  t h e  improveaaent o f  t h e  
p r o d u c t i s  q u a l i t y ;  ( c )  we assume t h a t  t h e  new p roduc t  and 
o t h e r  compet ing p r o d u c t s  i n  t h e  market  c a n  be charac-  
t e r i z e d  by t h e i r  q u a l i t y  l e v e l s .  T h i s  i m p l i e s  t h a t  pro- 
d u c t  p o s i t i o a i n g  i n  t e r m s  o f  p r i c e ,  d i s t r i b u t i o n ,  
p roduc t ion  c a p a c i t y ,  and t a r g e t  market  c a n  be incor -  
po ra ted  i n t o  t h e  d e f i n i t i o n  o f  q u a l i t y ;  ( d l  u e  assume 
t h a t  t h e  marke t  is i n  t h e  e a r l y  s t a g e  o f  its l i fe  c y c l e  
( i n t r o d u c t i o n  o r  growth stage). P o t e n t i a l  market s i z e  
may vary depend ing  on t h e  q u a l i t y  l e v e l  o f  t h e  new pro- 
d u c t ;  we c o n s i d e r  an o l i g o p o l i s t i c ,  r a t h e r  c o m p e t i t i v e  
market  where b o t h  c o m p e t i t i v e  e n t r y  and marke t fng  com- 
p e t i t i o n  a r e  common. I n n o v a t i  on  r i v a l r y  i n f  l u e n c e s  t h e  
s i z e  of market  p o t e n t i a l  t h r o u g h  t h e  improvement o f  pro- 
d u c t  q u a l i t y ,  w h i l e  marke t ing  c o m p e t i t i o n  i n f l u e n c e s  t h e  
market  s h a r e  compos i t ion  among brands.  

Consumer o r  b u s i n e s s  goods  such  a s  p e r s o n a l  computers ,  
home V C R ' s ,  word p r o c e s s o r s ,  o r  e l e c t r o n i c  c o p i e r s  i n  t h e  
1980 ' s  a r e  examples  o f  t h e  p r o d u c t  t y p e  s p e c i f i e d  above. 

Concsp tua l  Praaework 

F o r  t h e  r i t u r t i o n  s p e c i f  l e d ,  we s u g g e s t  t h e  c o n c e p t u a l  
model i l l u s t r a t e d  i n  E x h i b i t  1 ,  which shows i n t e r r c t i o n s  
between RLD and marke t ing  d e c i s i o n s ,  market d i f f u a i o n  
dynamios, and e a l e s  performance. 

EXHIBIT 1 

A CONCEPTUAL FRA&EWORK FOR THE NEW 
PRODUCT RLD-DIFFUSION MODEL 
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New produc t  R&D and marke t ing  d e c i s i o n s .  The r e l a -  
t i v e  q u a l i t y  l e v e l  o f  a new p r o d u c t  is determined by t h e  
f i r m ' s  RID inves tmen t  f o r  t h e  new p roduc t  and i n t e n s i t y  
o f  i n n o v a t i o n  r i v a l r y .  R e l a t i v e  marke t ing  e f f i c i e n c y  is 
de te rmined  by marke t ing  i n v e s t m e n t  f o r  t h e  new p roduc t  
a n d  market r i v a l r y .  R e l a t i v e  q u a l i t y  l e v e l  and r e l a t i v e  
m a r k e t i n g  e f f i c i e n c y  d e t e r m i n e  t h e  a t t r a c t i o n  l e v e l  ( o r  
a t t r a c t i o n  s h a r e )  o f  t h e  new p roduc t .  

Market d i f f u s i o n  dynamics. Market p o t e n t i a l ,  i n t en -  
s i t y  of i n n o v a t i o n  r i v a l r y ,  and marke t ing  r i v a l r y  d e t e r -  
mine  market  sales. Market p o t e n t i a l  is i n f l u e n c e d  by 
i n n o v a t i o n  r t v a l r y  and m a r k e t i n g  r i v a l r y .  

New produc t  sales performance. The market s h a r e  o f  
t h e  new p roduc t  is de te rmined  by t h e  c u r r e n t  a t t r a c t i o n  
a h a r e  and t h e  c a r r y o v e r  e f f e c t s  o f  p r e v i o u s  market s h a r e .  
The  sales r a t e  o f  t h e  neu p r o d u c t  is computed from t h e  
marke t  a h a r e  oC t h e  new p r o d u c t  and market s a l e s  o v e r  a 
e p e c i f i c  p l a n n i n g  hor i zon .  F i n a l l y ,  t h e  p r o f i t a b i l i t y  o f  
t h e  new p roduc t  can  b e  e s t i m a t e d  from t h e  s a l e s  r a t e ,  t h e  
p r o d u c t l s  p r i c e  and t h e  c o s t s  f o r  RID and market ing.  

The  l e n g t h  OF t h e  p l a n n i n g  h o r i z o n  a f f e c t s  t h e  complex i ty  
o f  t h e  a n a l y s i s  o f  t h i s  model. We w i l l  s t u d y  a one- 
p e r i o d  p l a n n i n g  h o r i z o n  by assuraing t h a t  t h e  c o m p e t i t i v e  
s t r e n g t h  o f  t h e  new p roduc t  w i l l  remain f i x e d  o v e r  a spe- 
c i f i c  p l ann ing  hor i zon .  T h i s  a s sumpt ion  makes t h e  model 
s i m p l e  b u t  l e a d s  t o  t h e  e l i m i n a t i o n  o f  some dynamic 
i n t e r a c t i o n s ,  T h e r e f o r e ,  we a l s o  s t u d y  t h e  imp11 c a t i o n s  
o f  t h e  model i n  a m u l t i p l e  p e r i o d  framework. 



OPTIMAL LAUNCH-TIKE CONDfTIONS 

M a x i a i r a t i o n  o f  I n i t i a l  M r k e t  P e n e t r a t i o n  

Aohieving a t a r g e t  r a l e s  l e v e l  is f r e q u e n t l y  ment ioned a 8  
major o b j e a t i v e  o f  new p roduc t  R&D/marketins d e c i s i o n s .  

F o r  example, f n  a r t u d y  o f  81 new b u s i n e s s  p r o d u o t s ,  
m a x i n i t a t i o n  o f  r a l e s  is t h e  most f t e q u e n t l y  o i t e d  
measure o f  performance (48. IS, Yoon 19841, A s a l e s  maxi- 
miza t ion  o b j e o t i v e  is based on t h e  o b s e r v ~ t f o n  t h a t  t h e  
d e s t i n y  o f  a new p roduc t  ( e s p e c i a l l y  new i n d u s t r i a l  
p roduc t )  is de te rmined  by t h e  s a l e s  ach ieved  d u r i n g  t h e  
f i r s t  Pew y e a r s  f o l l o w i n g  its i n t r o d u c t i o n  i n t o  t h e  
market  (Chof f ray  end L i l i e n  1980; Yoon and L i l i a n  1985). 
F o r  t h i s  a n a l y s i s  t o  b e  a p p r o p r i a t e ,  we assume t h a t  pro- 
d u c t  p r i c e  i s  s e t  by t h e  market.  

The p roduc t ' s  s a l e s  is  e q u a l  t o  t h e  raarket s a l e s  l e v e l  
t i m e s  its market  s h a r e  o r :  

S ( t )  + Sm(t1 SH( t1 ,  where: ( 1 )  

S ( t )  r s a l e s  o f  a new p roduc t  d u r i n g  a p l a n n i n g  p e r i o d  
b e g i n n i n g  a t  t i m e  t ,  

Sm( t )  : marke t  sales d u r i n g  t h a t  p l ann ing  p e r i o d ,  
S H t t )  z marke t  s h a r e  d u r i n g  t h a t  p l a n n i n g  pe r iod .  

The market s a l e s  on  t h e  r igh t -hand  s i d e  o f  t h i s  e q u a t i o n ,  
Sm( t ) ,  can b e  decomposed t o  y i e l d :  

s ( t )  = um( t )  h(t) S H ( t ) ,  where: (2  1 

U a ( t )  t un tapped  market  p o t e n t i a l  d u r i n g  a p l a n n i n g  
h o r i z o n  b e g i n n i n g  a t  t i m e  t, and 

Dm(t) r market  d i f f u s i o n  rate d u r i n g  t h e  same p l a n n i n g  
pe r iod .  

Here we d e f i n e  w d i f f u s i o n  power," D ( t ) ,  as f o l l o w s :  

~ ( t )  z m(t )  S H ( ~ ) ,  where: ( 3 )  

D ( t )  s d i f f u s i o n  power o f  a new p roduc t  i n  a dynamic and 
c o m p e t i t i v e  d i f f u s i o n  market  d u r i n g  a p l a n n i n g  
p e r i o d  b e g i n n i n g  a t  t i m e  t. 

Di f fus ion  power is a measure  o f  t h e  c o m p e t i t i v e  s t r e n g t h  
o f  a neu p r o d u c t  i n  a dynamic d i f f u s i o n  market  b e c a u s e  it 
combines t h e  e f f e c t  o f  t h e  r e l a t i v e  a t t r a c t i o n  s h a r e  o f  
t h e  new p r o d u c t  compared t o  o t h e r  p r o d u c t s ,  and t h e  
market  d i f f u s i o n  r a t e .  Then, new p roduc t  s a l e s  becomes a 
f u n c t i o n  o f  t h e  d i f f u s i o n  power o f  a neu p r o d u c t  and 
untapped market  p o t e n t i a l :  

A s i m p l e  a n d  i n t u i t i v e  way o f  model ing marke t  s h a r e ,  
SH(t1,  is: 

S H ( ~ )  = a AS(t) + (1-a) SH(t-11, where: ( 5 )  

AS( t )  = a t t r a c t i o n  s h a r e  o f  t h e  new p roduc t  d u r i n g  t h e  
p l a n n i n g  p e r i o d ,  and 

a = r a t e  o f  r e a l i z i n g  e q u i l i b r i u m  market  s h a r e .  

Equat ion ( 5 )  s a y s  t h a t  we c a n  i n t e r p r e t  AS(t)  a s  t h e  
long-run e q u i l i b r i u m  market  s h a r e  o f  t h e  p r o d u c t  and a 
(O(a5l) is t h e  r a t e  o f  r e a l i z i n g  t h a t  sha re .  F o r  t h e  
one-per iod problem,  SH(t-I 1 = 0, and s o  we have  
SH(t) = a AS(t1. 

Thus f o r  t h e  one-per iod problem we g e t :  

And t h e  one-per iod new p roduc t  s a l e s  f u n c t i o n  becomes: 

I n  e q u a t i o n  ( 7 )  we a3au.e t h a t  t h e  r * l a t I v e  d i r f u s i o n  
power, D ( t @ ) ,  I n ~ r e a S e s  Over t @ ( =  new product  launch 
t i )  Untapped m r k e t  ~ t e n t i a l  P 1, U y  increase 
O r  d e c r e a s e  o v e r  t h e  rrlY phase of t h e  l i r e  c y c l e  
depend ing  on t h e  behav io r  of  market P o t e n t i a l  and  
p e n e t r a t i o n  l e v e l ,  b u t  it w i l l  u l t i m a t e l y  d e c r e a s e  as the  
marke t  p e n e t r a t i o n  l e v e l  6oe3  UP* I n  such  B i t u a t i o n a ,  
one-per iod s a l e s  performance i s  l i k e l y  t o  i n c r e a s e  ini- 
t i a l l y  bu t  u l t i m a t e l y  d e c r e a s e  wi th  tee To d e r i v e  o p t i ,  
ma1 launch t i m e  c o n d i t i o n s  f o r  a new p roduc t ,  we set t h e  
f i r a t  d e r i v a t i v e  o f  equa t ion  (7)  w i t h  r e s p e c t  t o  t e  e g u a l  
t o  z e r o ,  y i e l d i n g :  

which i m p l i e s  t h a t  f o r  a a x i m i z i n g  t h e  i n i t i a l  one-per iod 
s a l e s  p e n e t r a t i o n ,  a product  s h o u l d  be launched when t h e  
r a t i o  of t h e  new p r o d u c t ' s  d i f f u s i o n  Power is  e q u a l  to 
(minus)  t h e  r a t i o  o f  t h e  m a r g i n a l  r a t e  of d i f f u s i o n  power 
t o  t h e  marg ina l  untapped paarket p o t e n t i a l .  

When D(t.1 i n c r e a s e s  and is  Concave and Um( t r )  
d e c r e a s e s  mono ton ica l ly  wi th  t9, t h e  o p t i m a l  l aunch  t imes 
a r e  shown i n  E x h i b i t  2 f o r  f o u r  s i t u a t i o n s .  

I n  s i t u a t i o n  1 o f  E x h i b i t  2, the o p t i m a l  l aunch  t i m e ,  TI ,  
is  found where a d e c r e a s i n g  f u n c t i o n  DD (=marg ina l  d i f ,  
f u s i o n  power/di f f u s i o n  power l e v e l  of t h e  new p r o d u c t )  
and  an  i n c r e a s i n g  f ' u n ~ t i o n  11 (=-marginal  untapped market  
p o t e n t i a l / u n t a p p e d  market p o t e n t i a l  l e v e l )  i n t e r s e c t .  ~3 

l o n g  a s  cu rve  DD l i e s  above c u r v e  11, a n  i n n o v a t i n g  f i r m  
s h o u l d  d e l a y  t h e  l aunch  t ime  of t h e  new p roduc t  because  a 
h i g h e r  i n i t i a l  s a l e s  performance c a n  b e  ach ieved  th rough  
t h e  h i g h e r  d i f f u s i o n  power, r e s u l t i n g  f ro@ a d e l a y  i n  t h e  
n e u  p r o d u c t * s  l aunch  t ime.  I n  s i t u a t i o n  2,  c u r v e s  DD and 
11 i n t e r s e c t  t w i c e ,  b u t  t h e  first i n t e r s e c t i o n  w i l l  be  
o p t i m a l  i r  t h e  market  is s t a b l e  o v e r  t h e  r e l e v a n t  
p l a n n i n g  hor izon.  I n  s i t u a t i o n  3, c u r v e  DD l i e s  above 
c u r v e  11 lor a l l  t*, which i n d i c a t e s  t h a t  t h e  e f f e c t  of 
t h e  untapped market  p o t e n t i a l  on  t h e  i n i t i a l  sales per- 
formance of t h e  -new p roduc t  is i n s i g n i f i c a n t .  Thus,  t h e  
o p t i m a l  l aunch  t i m e  is o b t a i n e d  when t h e  m a r g i n a l  d i f -  
f u s i o n  power becomes zero.  I n  t h i s  s i t u a t i o n ,  o n l y  t h e  
b e h a v i o r  of d i f f u s i o n  power is r e l e v a n t  f o r  t h e  o p t i m a l  
l a u n c h  t ime d e c i s i o n .  I n  s i t u a t i o n  4 c u r v e  DD l ies  below 
c u r v e  11 f o r  a l l  t@, meaning t h a t  t h e  new p r o d u c t  p r o j e c t  
s h o u l d  be t e rmina ted .  

If c u r v e  DD s h i f t s  downward, 8r1 e a r l i e r  e n t r y  o f  t h e  new 
p r o d u c t  w i l l  b e  d e s i r a b l e  s i n c e  c u r v e s  DD and I1 w i l l  
i n t e r s e c t  a t  a n  earlier launch time. A downward s h i f t  o f  
c u r v e  DD may o c c u r  due t o  a change i n  *a* o r  nIlm(t.)n i n  
e q u a t i o n  (8). A h i g h e r  v a l u e  o f  which means a 
f a s t e r  r a t e  o f  r e a l i z i n g  e q u i l i b r i u m  market  s h a r e  i n  t h e  
i n i t i a l  p e r i o d ,  w i l l  s h i f t  t h e  d i f f u s i o n  power o f  t h e  new 
p r o d u c t  upward and s o  w i l l  s h i f t  t h e  DD c u r v e  downward 
r e s u l t i n g  i n  a n  e a r l i e r  o p t i m a l  l aunch ,  S i m i l a r l y ,  a 
h i g h e r  market  d i f f u s i o n  r a t e ,  Dm(t@1, w i l l  h a s t e n  t h e  
l a u n c h  time o f  t h e  new product .  

A h i g h e r  11 c u r v e  w i l l  s t i m u l a t e  a n  earlier e n t r y  of a 
new product ,  due t o  e i t h e r  a lower  m r k e t  p o t e n t i a l  l e v e l  
or a h i g h e r  market  p e n e t r a t i o n  l e v e l .  k l ower  market  
p o t e n t i a l  w i l l  r e s u l t  i n  a h i g h e r  I1 c u r v e ,  and an 
e a r l i e r  o p t i s a l  l aunch  t ime.  A h i g h e r  market  p e n e t r a t i o n  
l e v e l  r a i s e s  c u r v e  11, r e s u l t i n g  i n  a n  e a r l i e r  o p t i m a l  
l aunch  t ime , 



POUR POSSIBLE LAUNCH TINE SITUATlONS 

Launch Time Launch Time 

S i t u a t i o n  1 : Unique S i t u a t i o n  2: Two S o l u t i o n  
Launch S i t u a t i o n  -- 
Time Choose E a r l i e r  

Time 

Launch Time Launch Time 

S i t u a t i o n  3: D i f f u s i o n  S i t u a t i o n  4: Do Not Launch 
P ove r  P roduc t  
D r i v e s  
Launch 
Time 

DD: r a t i o  o f  t h e  marg ina l  d i f f u s i o n  power t o  t h e  
d i f f u s i o n  power l e v e l  o f  a new product .  

11: r a t i o  o f  t h e  marg ina l  untapped market  p o t e n t i a l  t o  
t h e  un tapped  market  p o t e n t i a l  l e v e l .  

T*: o p t i m a l  new p roduc t  launch time. 

I n  summary, t h e  o p t i m a l  l aunch  time f o r  rimximizing t h e  
i n i t i a l  s a l e s  p e n e t r a t i o n  of  a new p roduc t  b a l a n c e s  pro- 
d u c t ' s  d i f f u s i o n  power and untapped amrke t  p o t e n t i a l .  A 
u n i q u e  o p t i m a l  l a u n c h  t ime  is o b t a i n e d  i n  most s i t u a t i o n s  
where  a new p r o d u c t ' s  d i f f u s i o n  power i n c r e a s e s  concave ly  
a n d  untapped marke t  p o t e n t i a l  d e c r e a s e s  mono ton ica l ly .  

Two-period NPV Maximizat ion 

I n  a mul t i -pe r iod  environment ,  an  i n n o v a t i n g  f i r m  may 
c o n s i d e r  NPV maximizat ion,  combining such  i s s u e s  as 
d i s c o u n t i n g ,  dynamic p r i c i n g  and a d v e r t i s i n g  p o l i c i e s ,  
t h e  dynamic b e h a v i o r  o f  p r o d u c t i o n  c o s t s ,  and t h e  word- 
of-mouth e f f e c t s  i n  t h e  d i f f u s i o n  market ,  B e r e  we ana- 
l y z e  a s i m p l e  NPV ~ p a x i m i z a t i o n  problem t h a t  a l l o w s  
d i s c o u n t i n g  o v e r  a two-period p lann ing  h o r i z o n  a f t e r  t h e  
marke t  l aunch  o f  t h e  new product .  

We w r i t e  t h e  o b j e c t i v e  f u n c t i o n  a s  f o l l o w s ,  e v a l u a t i n g  it  
8t t h e  launch t i m e  o f  new p roduc t :  

Z ( t @ )  r m ( S ( t @ )  + (1 - r )  S ( t @ + l l )  where: t. 10) 

Z ( t @ )  r NPV o f  a new product  launched a t  t ime  t o ,  
S ( t @ + l )  r second-per iod s a l e s  volume o f  t h e  new product  

launched a t  t*, 
m r u n i t  margin o f  t h e  new p roduc t ,  
r r d i s c o u n t  r a t e ,  O<r(_l ,  and 
t* r new produc t  launch time. 

I f  we assume t h a t  t h e  u n i t  margin o f  t h e  new p roduc t ,  m,  
i s  c o n s t a n t ,  ( 1 0 )  becomes: 

T h i a  two-period NPV problem becomes t h e  same a s  t h e  i n i -  
t i a l  one-per iod s a l e s  problem when t h e  d i s c o u n t  r a t e  "rn 
a p p r o a c h e s  1.  

Applying a conven t iona l  maximizat ion r u l e ,  we s e t  t h e  
f i r s t  d e r i v a t i v e  o f  equa t ion  ( 1 1 )  w i t h  r e s p e c t  t o  t h e  new 
p r o d u c t  l aunch  time t@ equa l  t o  z e r o ,  o r :  

S u b s t i t u t i n g  f o r  S ( t @ )  from e q u a t i o n  ( 7 )  we g e t  t h e  
f i r s t - o r d e r  e o n d i t i o n :  

Um(t*) = untapped market p o t e n t i a l  d u r i n g  t h e  f i r s t  
p e r i o d  f o r  a new p roduc t  launched a t  t i m e  t * ,  

D(t.1 = d i f f u s i o n  power o f  t h e  new p roduc t  d u r i n g  t h e  
f i r s t  pe r iod ,  

Um(t*+1)= untapped market p o t e n t i a l  d u r i n g  t h e  second 
p e r i o d  f o r  t h e  new p roduc t  launched a t  t ime  t*, 

D( t*+ l )  = d i f f u s i o n  power o f  t h e  new p roduc t  d u r i n g  t h e  
second per iod.  

To  e x p l o r e  t h i s  r e l a t i o n s h i p  a n d  r e l a t e  i t  t o  t h e  one- 
p e r i o d  s a l e s  maximization problem ana lyzed  e a r l i e r ,  we 
e x p r e s s  Um(t@+l)  and D(t*+l)  i n  t h e  second p e r i o d  a s  pro- 
p o r t i o n s  o f  Um(t*) and D(t.1: 

b(t.1 = change i n  t h e  r a t e  o f  untapped market poten- 
t i a l  ove r  t h e  i n i t i a l  two p e r i o d s  f o r  t h e  new 
p roduc t  launched a t  time t * ,  and 

D ( t + + l )  = e ( t * ) D ( t e ) ,  where: ( 1 5 )  

e ( t + )  = chang ing  r a t e  o f  d i f f u s i o n  power o f  t h e  new 
p roduc t  o v e r  t h e  i n i t i a l  two pe r iods .  

The change i n  r a t e  o f  untapped market  p o t e n t i a l ,  b ( t * ) ,  
depends  on t h e  behav io r  o f  marke t  p o t e n t i a l  and cumula- 
t i v e  market sales o v e r  t h e  two-per iod p lann ing  hor i zon .  
And t h e  term e(t.1, w i l l  depend on t h e  i n t e n s i t y  o f  inno-  
v a t i o n  and marke t ing  r i v a l r y  i n  t h e  new p r o d u c t ' s  d i f -  
f u s i o n  market.  

S u b s t i t u t i n g  e q u a t i o n s  ( 1 4 )  and ( 1 5 )  i n  t h e  o p t i m a l  
l a u n c h  t ime  c o n d i t i o n  e q u a t i o n  ( 1 3 )  we g e t :  

L e t t i n g  h(t.1 = b ( t * )  e(t.3 we g e t  t h e  f o l l o w i n g  
r e l a t i o n s h i p :  



where:  Urn * Um(t@),  D 8 D ( t @ ) ,  h r h ( t @ )  = b ( t @ )  e ( t @ ) ,  
Om' 8 dUm(t@)/dt@, Df 8 d D ( t @ ) / d t @ ,  and h '  r d h ( t @ ) / d t @ ,  

The  op t ima l  launoh time c o n d i t i o n  is ob ta ined  by 
r e a r r a n g i n g  (17)  ma: 

Equat ion (18) i s  t h e  eame a a  t h e  o p t i m a l  launch time con- 
d i t i o n  f o r  areximizing t h e  i n i t i a l  one-per iod s a l e s  
p e n e t r a t i o n  i n  e q u a t i o n  (91,  e x a e p t  f o r  t h e  term: 

r - ( ( l - r ) h s ) / ( l  + ( I - r l h ) ,  where: (19 

r r d i s c o u n t  r a t e ,  and h 6 b ( t e )  e(t.1 where b ( t @ )  is  t h e  
ahenging r a t e  o f  t h e  untapped market  p o t e n t i a l  and 
e ( t @ )  i s  t h e  chang ing  r a t e  o f  t h e  d i f f u s i o n  power 
over  t h e  i n i t i a l  two p e r i o d s .  

Thus  we c a n  u s e  t h e  behav io r  o f  t h e  term G t o  b u i l d  on 
t h e  a n a l y s i s  of t h e  l a s t  s e c t i o n ,  c h a r a c t e r i z i n g  t h e  
o p t i m a l  l aunch- t ime  o o n d i t i o n s .  G depends on t h e  v a l u e s  
o f  t h e  d i s c o u n t  r a t e ,  r, t h e  growth r a t e  o f  t h e  untapped 
marke t  p o t e n t i a l  b ( t @ )  and its marg ina l  r a t e  o f  change,  
a n d  t h e  g rowth  r a t e  o f  d i f f u s i o n  power e ( t @ )  and its 
marg ina l  r a t e  o f  ohange. S i n c e  (1 - r f  and h ( = b ( t @ l  e ( t @ 1 )  
a r e  p o s i t i v e ,  t h e  s i g n  o f  G is  de te rmined  by t h e  s i g n  o f  
h e  ( r d ( b t @ )  e ( t * ) ) / d t @ ) .  

A p o s i t i v e  v a l u e  o f  h '  i m p l i e s  a de layed  launch o f  t h e  
new p roduc t  r e l a t i v e  t o  t h e  i n i t i a l  sales maximizat ion 
o b j e c t i v e  when t h e  o b j e c t i v e  is two-period NPV maximiza- 
t i o n .  I f  h e  is p o s i t i v e ,  G is n e g a t i v e ,  l e a d i n g  t o  a 
downward a d j u s t m e n t  of c u r v e  11 i n  E x h i b i t  2 and a 
de layed  o p t i m a l  launoh t ime.  A p o s i t i v e  v a l u e  o f  he  
r e f l e c t s  t h e  s i t u a t i o n  t h a t :  

I n e q u a l i t y  ( 2 0 )  l o o k s  v e r y  much l i k e  a comparison o f  
e l a s t i o i t i e s .  Indeed ,  t h e  t e r m s  i n  t h e  denominator  -- 
b ( t @ )  and e ( t@)  -- s e r v e  a s  no rmal i z ing  f a c t o r s ,  s o  we 
c a n  r ead  i n e q u a l i t y  (20 )  a s  s a y i n g  h* is  p o s i t i v e  i f  t h e  
p r o p o r t i o n a l  g rowth  rate i n  d i f f u s i o n  power is greater 
t h a n  t h e  p r o p o r t i o n a l  d e c r e a s e  i n  market  p o t e n t i a l .  T h i s  
i m p l i e s  a d e l a y e d  l aunch  r e l a t i v e  t o  t h e  one-per iod case .  
The r e v e r s e  s i t u a t i o n  i m p l i e s  a n  earlier launch. 

A s  t h e  d i s c o u n t  r a t e ,  r, i s  lowered,  it can  b e  s e e n  from 
e q u a t i o n  (19) t h a t  t h e  v a l u e  o f  G i n c r e a s e s  i f  h' is 
n e g a t i v e  ( d e l a y i n g  i n t r o d u c t i o n )  and i n c r e a s e s  i f  h*  is 
p o s i t i v e  ( h a s t e n i n g  i n t r o d u c t i o n ) .  

O p e r a t i o n a l i z i n g  t h e  Model 

Space  l i m i t a t i o n s .  p r e c l u d e  a f u l l  i l l u s t r a t i o n  o f  
how t h i s  model c a n  b e  o p e r a t i o n a l i z e d .  (For  d e t a i l s ,  see 
Yoon 1984, ) S e v e r a l  o b s e r v a t i o n s  can  b e  made, however. 
( 1 )  Produc t  r a t i n g s  a l o n g  key performance dimensions  
( speed ,  versatility, r e l i a b i l i t y  can  e a s i l y  be combined 
i n t o  m a t t r a c t f v e n e s s "  r a t i n g s  f o r  t h e  new and e s t a b l i s h e d  
p roduc t s .  These  r a t i n g s  c a n  b e  combined i n  a form such 
as : 

where: ATi = o v e r a l l  a t t r a c t i v e n e s s  r a t i n g  f o r  product  i 

k 

wk = impor tance  o f  dimension k ( k = l  = r e l i a -  
b i l i t y ,  e.g. 1 

rik = r a t i n g  o f  p roduc t  i on dimension k. 

( 2 )  Untapped u r k e t  P o t e n t i a l  oan u s u a l l y  be obtained by 
mtandard marke t  r e s e a r c h  procedures .  ( 3 )  nos t  of wr 
I I ~ ~ ~ P I C ~ ~  mna l raea  r e s u l t e d  i n  E x h i b i t  2, 8ituatlon , 
( u n i q u e  l aunch  t i m e )  0 s i t u a t i o n  4 (do  n o t  launch 
p r a d u o t ) .  4 e a r l i e r  launch ti= 18 ese0ciat.a 
w i t h :  

A new p roduc t  wi th  a high degree  o f  .Up.rlorltY 
Aggresa iva ,  r a p i d l y  growing compe t i to r s  
A h igh  d i s c o u n t  r a t e  f o r  t h e  f i m  

SUMMARY, LIHITATIONS, ANC FUTURE WORK 

Baaed on t h e  framework i n  E x h i b i t  1 ,  W e  deve:oped l new 
p r o d u c t  l aunoh  t i m e  d e c i s i o n  model and ana lyzed  i t  to 
how t h e  o p t i m a l  l aunch  t ime  c o n d i t i o n s  cou ld  b e  found,  
The main r e s u l t s  a r e :  

( a )  I n  t h e  new product  launch t ime d e c i s i o n  m d e l ,  
t h e  d i f f u s i o n  power of a new product  and untapped m r k e t  
p o t e n t i a l  a r e  t h e  two major f a c t o r s  de te rmin ing  t h e  o p t i -  
ma1 l a u n c h  time f o r  m x i m i ~ i n g  t h e  i n i t i a l  sales p e r f o r -  
mance i n  a c o m p e t i t i v e ,  d i f f u s i o n  market.  S i n c e  a d e l a y  
i n  t h e  l a u n c h  time i n c r e a s e s  d i f f u s i o n  power bu t  a l so  
accompan ies  a h i g h e r  l e v e l  of  market p e n e t r a t i o n  by 
e x i s t i n g  p r o d u c t s ,  a new product  should b e  launched such  
t h a t  t h o s e  two e f f e c t s  a r e  balanced t o  o p t i m i z e  a pel*- 
v a n t  o b j e c t i v e  f u n c t i o n .  key c o n t r i b u t i o n  of t h f a  
model is its i d e n t i f y i n g  and r e l a t i n g  t h e  i m p o r t a n t  
f a c t o r s  t h a t  must b e  measured and balanced i n  making t h e  
l a u n c h  time d e c i s i o n .  

( b )  Op t ima l  l aunch  t ime c o n d i t i o n s  f o r  i n i t i a l  sales 
maximiza t ion  were  de r ived  and i l l u s t r a t e d  f o r  s e v e r a l  
p o s s i b l e  s i t u a t i o n s .  When t h e  marginal  d i f f u s i o n  power 
d e c r e a s e s  o v e r  t i m e  and IS concave, a un ique  0pt ia ; la  
e x i s t s  i n  most s i t u a t i o n s .  When t h e  d i f f u s i o n  power is 
g i v e n  by a n  S-shaped curve,  a n  i n n o v a t i n g  f i r m  may nee3  
t o  c h o o s e  between a n  e a r l y  e n t r y  and a de layed  e n t r y  i n  
c e r t a i n  s i t u a t i o n s .  The two-period NPV maximizat ion 
o b j e c t i v e  was a l s o  ana lyzed  t o  show how t h e  d i s c o u n t  r a t e  
a n d  t h e  g rowth  r a t e s  o f  t h e  d i f f u s i o n  power o f  a new pro-  
d u c t  and  un tapped  market p o t e n t i a l  s h i f t  t h e  o p t i a a l  
l a u n c h  time d e r i v e d  f o r  t h e  i n i t i a l  a a l e s  nraximizat ion-  
o b j e c t i v e .  

We r e c o g n i z e  s e v e r a l  l i m i t a t i o n s  of t h i s  model. h e  
o r i g i n a t e s  from t h e  assumption t h a t  t h e  d e c i s i o n  mker 
c a n  e s t i m a t e  t h e  untapped market p o t e n t i a l  and t h e  e f f e c -  
t i v e n e s s  of t h e  f i r m ' s  RLD e f f o r t ,  and, t h u s ,  t h e  growth 
r a t e  o f  t h e  d i f f u s i o n  power of t h e  new p roduc t  ove r  t ime.  
A s t o c h a s t i c  model would b e  an a l t e r n a t i v e  f o r m u l a t i o n  
t h a t  c o u l d  r e l a x  t h i s  assumption and d e a l  wi th  t h e  
i n h e r e n t  u n c e r t a i n t y  r e l a t e d  to t h e  t e c h n o l o g i c a l  s u c c e s s  
o f  RLD i n v e s t m e n t  and t h e  e v o l u t i o n a r y  n a t u r e  o f  t h e  
i n d u s t r y  more d i r e c t l y .  Another l i m i t a t i o n  is t h a t  
s e v e r a l  i m p o r t a n t  i s s u e s  i n  neu product  p l a n n i n g  a r e  no t  
c o n s i d e r e d .  F o r  example, t h e  company's r e p u c a t r o n  ra ut 
i n n o v a t o r  of good q u a l i t y  p roduc t s  o r  p roduc t  p o r t f o l i o  
c o n s i d e r a t F o n s  may be major conce rns  i n  a new produc t  
l a u n c h  time d e c i s i o n  i n  a d d i t i o n  t o  t h e  d i r e c t  a a l e s  per-  
forplance o f  t h e  new product .  A long-range new p roduc t  
p l a n n i n g  model would be a b l e  t o  d e a l  w i t h  t h e s e  i s s u e s  
w i t h i n  a comprehensive product  planning framework. 

C o n s i d e r  two p o s s i b l e  e x t e n s i o n s  of t h e  model. One is t o  
r e l a x  t h e  independence assumption between RLD and 
m a r k e t i n g  budge t  d e c i s i o n s ,  l e a d i n g  t o  a f l e x i b l e ,  budget- 
c o n s t r a i n e d  RLD-marketing mix problem, For  example, when 
a s u b s t i t u t i o n  r e l a t i o n s h i p  e x i s t s  between t h e  RLD budget  
and  t h e  m a r k e t i n g  budget f o r  ach iev ing  a t a r g e t  a t t r a c -  
t i o n  l e v e l  o f  a new p roduc t ,  t h e  o p t i m a l  RLD-marketing 
mix w i l l  i n c l u d e  a longer  d e l a y  i n  launoh time t h a n  i n  
t h e  c a s e  o f  t h e  budget-contra ined R&D-marketing mix (Yoon 
1984 1. 



Another e ~ t e n s i o n  is a mul t i -pe r iod  problem, i n c l u d i n g  
dynaa io  m a r k e t i n g  p o l i c i e s .  I n  a  dynamic environment t h e  
NPV maximizat ion ob j e c t i v e  may be a p p r o p r i a t e .  The 
d i s t r i b u t i o n  o f  new p roduc t  s a l e s  o v e r  t h e  m u l t i p l e  
p l ann ing  p e r i o d s  w i l l  be c r i t i c a l .  Dynamic op t ima l  p o l i -  
a i e a  should be developed f o r  each a a r k e t i n g  i n s t r u m e n t .  
F o r  example, more s a l e s  i n  t h e  e a r l y '  pe r ioda  o f  t h e  
p lann ing  h o r i z o n  w i l l  i n c r e a s e  t h e  v a l u e  o f  t h e  o b j e c t i v e  
f u n c t i o n  o v e r  t h e  whole p l a n n i n g  hor i zon  i f  i m i t a t i v e  
potent i11 b u y e r s  e x i a t .  I n  o r d e r  t o  s t i m u l a t e  t h e  
e a r l i e r  pu rohaae  of a  new p roduc t ,  an i n n o v a t i n g  f i r m  may 
deve lop  a n  a d v e r t i a l n g  p o l i c y  t h a t  a l l o c a t e s  more 
spend ing  i n  t h e  e a r l i e r  p e r i o d s  o f  t h e  p lann ing  hor i zon .  
The  f i rm may need t o  d e v e l o p  a  dynamic op t ima l  p r i c i n g  
p o l i c y  t h a t  o o n a i d e r s  c o s t  dynamics. 

On n e t ,  w h i l e  r e c o g n i e i n g  its l i m i t a t i o n s ,  t h e  model pro- 
v i d e s  an  a p p r o p r i a t e  framework t o  ba lance  t h e  RID and 
marke t ing  d e c i s i o n s  t h a t  must be  weighed i n  d e c i d i n g  when 
a  product  s h o u l d  b e  launched.  
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