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Abstract  
 As  t he  i nno vat i on  pro ce e ds ,  de c rea se  o f  CO 2  e mi ss i on  a nd  l o we r  

the  ave rag e  co st  o f  de c re me n t  a re  ex pe c te d  t o  b e  a t ta i ne d .  T he  

pub l i c  suppo r t  sys te m t o  prom ot e  e nv i ro nm enta l  i nnov at i o n  i n  the  

g l ob a l  ma rke t s  sho ul d  be  co ns t ruc te d  wi th  i nt e rna t i o na l  co o pe rat i o n .   

How ev er,  t he  ex i s t e nce  o f  unce r ta int y  a nd  the  d i ve rs i ty  o f  po t ent ia l    

t e chno l og i e s  a re  the  ob s ta c l e  to  i n i t ia te  t he  i nno va t i o n  in  t he  g l o ba l  

ma rke t  m e cha ni sm.  We m ust  cons t ruct  e f fe c t iv e  s chem e s  t o  e s t ima t e  

many  va r i ous  a nd  po ss ib l e  t e chno log i e s  to  c l e a r  the  d i f f i cu l t i e s .  

Thi s  pa pe r  pro po ses  a  s im pl e  and  com mo n index  o f  c o s t  and  b ene f i t  

t o  im prov e  t he  e nv i ro nm enta l  i nno vat i o n  i n  t he  g l oba l  m a rke t s .   

The  g ov e rnm e nt s  and  t he  pr i vat e  gre en  funds  co u l d  use  the  

ma rg i na l  b ene f i t  and  t he  e f fe c t s  o f  de c re me nt  o f  e mi ss i o n  i n  t he  

g l ob a l  s ca l e  a s  t he  e f f i c i e nt  i nde xe s  o n  f i na nc ia l  suppo r t s  f o r  the  

env i ro nme nta l  i nno vat i o n 1

     

.   

1 . Introduct ion 
 I nnova t i ons  i n  e nv i ro nm enta l  t e chno l ogy  a re  e x pe c te d  no t  o n ly  to  

                                                   
1  T h e  o r i g i n a l  i d e a  o f  t h i s  a p p r o a c h  i s  s t a t e d  i n  Ta n a k a  ( 2 0 11 ) .  
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s o lv e  g l o ba l  e nv i ronm enta l  p rob le ms  b ut  a l so  to  a c t iva te  re co ve ry  o f  

g l ob a l  e cono mie s 2

How ev e r  the  de ve l o pm e nt  o f  ne w t e chno l ogy  re qui re s  a  g rea t  

amo unt  o f  i nve s tm ent .  A l t hough  t he  inve s tm e nt  ha s  a n  e f f e c t  t o  

r e s t o re  w o r l d  e co no mi e s ,  i t  i s  not  c e r ta in  t ha t  a  g l oba l  ne w ma rke t  

to  co m pe nsa te  t he  co st  o f  t he  i nve st m ent  f o r  ea ch  co rpo rat i o n  cou l d  

be  dev e lo pe d  i n  a  su i t ab l e  t e rm .  As  ma ny  unce r ta i n t i e s  surroundi ng  

th e  inve s tm e nt  prev ent  t he  i nnov at i on  f ro m in i t ia t ing  g l o ba l ly.  The  

approa ches  wh i ch  g ove rnme nt s  o r  pub l i c  funds  sha re  t he  co st  o f  

inv e st me nt  pa r t ia l l y  a re  e f f e c t ive  to  a c ce l e ra te  i nno va t i o n  o f  

env i ro nme nta l  t e chno l og y  unde r  t he  unce r ta int i e s

.  The  i nnova t i on  i s  e s t i mat e d  t o  m ake  e f f e c t  on  th e  

s t ruc ture s  o f  g l o ba l  ma rke t  e co nomi e s  i n  a  l a rge  s ca l e .  The  l a rge r  

th e  s ca l e  o f  g l ob a l  ma rket  g ro w s ,  t he  ke ene r  t he  ma ny  m ul t i na t i ona l  

c o rpo rat i o ns  co m pe te .  T he  co m pet i t i on  de ve l o pe d  o ve r  t he  w o r ld  

te nds  t o  de pre ss  t he  ma rket  pr i ce s  dow nwa rdly.  I n  t he  pre se nt  t he  

ne w co ming  te ch no l og y  o f  e nv i ro nm e nt  i s  not  ne ce ssa ry  t o  be  m o re  

adva nta ge o us  i n  com pet i t i on  than  t he  co mm only  use d  te chno lo gy  i n  

ma rke t  e co no mi e s  a nd  ma y  no t  a f fe c t  t he  m arket  me cha ni sm  

e f f i c i e n t ly.  I nnov at i ons  in  t he  f i e l d  o f  env i ronme nt  a re  ex pe c te d  t o  

l ow e r  t he  co s t  o f  t he  pro duc t s  and  t o  i n c rea se  de mand  f o r  the  ne w 

gre en  ma rke t .   

3 .  Ma jo r  

c ount r i e s  spent  g ree n  i nnov at i ng  po l i c i e s  t o  s t i mulat e  e conom ie s  i n  

2009 -20 10 .  The  i nt e rnat i o na l  co o pe rat i ve  gov e rnm e nta l  

ex pend i t ure s  se e m t o  b e  e f f e c t iv e  to  av o i d  t he  g re at  w o r l d  c r i s i s 4

                                                   
2  C a t o  ( 2 0 0 9 )  s t r e s s e s  t h e  g l o b a l  v i e w  i n  t h e  g r e e n  a p p r o a c h  t o  e c o n o m i e s .    

.  

3  M e n d o n ça , e t  a l . ( 2 0 1 0 )  r e s e a r c h e s  t h e  f e e d - i n  t a r i f f  a s  t h e  m e t h o d  t o  
p r o m o t e  r e n e w a b l e  e n e r g i e s .  
4  B a r b i e r ( 2 0 1 0 )  s t a t e s  c o m p r e h e n s i v e  v i e w  o f  g l o b a l  g r e e n  n e w  d e a l .  
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The  spe ndi ng  i n  the  s l um p o f  e co no mi e s  ex pands  budg et  de f i c i e ncy  

in  som e  co unt r i e s .  The  ho l de rs  o f  go ve rnm e nt  bo nd  w o rry  ab o ut  

f i na nc ia l  s t r i ng e ncy,  a nd  t he  tax  pa ye rs  a re  a f ra i d  o f  i n c re as ing  ta x  

burden  i n  the  fut ure .                  

To  con t i nue  go ve rnm e nta l  suppo r ts  pro m ot i ng  innova t i o n  in  t he  

env i ro nme nta l  t e chno l ogy  g ov e rnme nt s  sho ul d  ma ke  c l ea r  t he  e f f e c t  

o f  t he  spen di ng .  To  s i m pl i fy  t he  a rg ume nt  w e  f o cus  o n  t he  prob l em s  

o f  g ov e rnm enta l  grant s  mai n ly.   

Thi s  a r t i c l e  e x t ends  t he  f ra m e wo rk  pro po se d  i n  Ta na ka (2 010 )  

fu rt he r  to  i nve s t i gat e  the  e f f i c i e nt  g ra nt  s che me  t heo ret i ca l l y  by  t he  

f o l l o wi ng  a ssum pt io ns .  1 .  T he  new te chno l og y  m ight  ne e d  a  g rea t  

amo unt  o f  i nv e st me nt .  2 .  T he  co s t  o f  i nv e st me nt  co u l d  b e  co l l e c t e d  i n  

a  g l oba l  ma rket  whi ch  i s  co o pe ra t iv e ly  co nst ruct e d  in  so me  ma jo r  

c ount r i e s 5

Mai n  re su l t  i n  t h i s  pa pe r  i s  sum m ari ze d  a s  f o l l ow s .  Whe n t he  ne t  

be ne f i t  e s t ima t e d  i n  the  fo l l o wing  me tho d  i s  g re a te r  t ha n  t he  sunk 

co st  i n  t he  dev e l o pm e nt  o f  i nv e st me nt ,  w e  a rg ue  t hat  go ve rnm e nt  o r  

pub l i c  fund  sho u ld  com pe nsa te  t he  sunk co st .  I n  t he  tw o  count r i e s  

mo de l  the  ne t  b e ne f i t  i s  a ppro x im ate ly  e s t i ma te d  by  t he  a rea  o f  t he  

t r ia ng l e  i n  w hi ch  t he  ba se  i s  t he  de cre me nt  o f  CO 2  emi ss i o n  a nd  t he  

he i ght  i s  t he  i n i t ia l  m a rg i na l  b ene f i t  o f  t he  g l oba l l y  i n te g rat e d  

com muni ty.  I t  i s  c onc l ude d  t ha t  t he  ra t e  o f  t he  a rea  o f  t he  t r ia ng l e  t o  

pub l i c  suppo r t  f o r  i nve s tm e nt  i s  an  e f f e c t i ve  mea sure  t o  a c ce l e ra t e  

innov at i o n  o f  env i ro nm e nta l  t e chno l ogy.  Co nse q ue nt ly,  the  g l ob a l  

.  3 .T he  co st  o f  inve s tm e nt  po ss ib l y  i s  t he  b urden  o n  th i s  

g l ob a l  m a rke t  a s  a  sunk co st .  4 .  The  g l oba l  e co no my cons i s t s  o f  t wo  

count r i e s  t o  b e  a  dev e l o pe d  count ry  a nd  em e rg i ng  one .  

                                                   
5  Ta n a k a ( 2 0 1 0 )  p r o p o s e s  a  c o s t  s h a r i n g  s c h e m e  f o r  i n n o v a t i o n .    
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ma rke t  prom o te s  innova t i o n  e f f i c i en t ly.  

   

2 .Po l ic ies  on the Separate  Markets 
  We  cons i de r  t hat  t he  coo pe ra t iv e  s che me  pro mo te  e f f e c t i ve l y  

in nov at i o n  o f  e nv i ro nm enta l  t e chno l ogy  i n  g l o ba l  ma rke t s .  T he  

dev e lo pm ent  o f  t he  t e chno l ogy  i s  ex pe ct e d  to  c re ate  new  indus t ry   

and  to  l e a d  the  dom e st i c  c ount y  t o  pro spe r i ty.  The  gov e rnm e nts  

a t t em pt  to  e m plo y  t he  po l i c i e s  f o r  innov at i o n  t o  s ee k  f o r  t he  in t e re s t  

o f  the i r  o wn  co unt r i e s .  T he  m ul t inat i o na l  co rpo ra t i on  w hi ch  ha s  

succe e de d  in  t he  dev e lo pm en t  o f  new te chno l og y  by  the  g ra nt  o f  one  

count ry  co u l d  b e  m o re  co m pe t i t i v e  and  to  g a i n  g reat  pro f i t  i n  t he  

g l ob a l  ma rke t .  T he  be ne f i t  o f  t he  grant  by  o ne  co unt ry  sprea ds  a l l  

ov e r  t he  g l oba l  s o c i e ty.  Ho w t o  sha re  t he  b urden  t he  g ra nt  i s  

c ons i de re d  la t e r  in  som e  de ta i l .  By  t he  way,  i f  ma ny  dom e st i c  

ma rke t s  a re  not  int eg rat e d  in t o  a  com mo n  m a rke t ,  t he  co s t  o f  t he  

grant  cou l d  no t  be  cov e re d  by  be ne f i t  o f  a  s i ng le  c o unt ry.  T he  

gov e rnm e nt  sho ul d  not  on l y  g rant  the  pa rt  o f  inve s tm e nt  b ut  

ar ra nge  t he  com mo n ma rket  g l ob a l ly.  To  m a ke  c l e ar  t he  pro pe r ty  o f  

c om mo n ma rke t ,  i t  i s  a ppre c ia te  t o  co ns i de r  t he  m arket s  be f o re  t he  

int eg rat i o n .     

  To  i nv e st iga te  theo re t i ca l l y  w e  use  a  m o de l  a na l ys i s  a s  fo l l o w s 6

1x

.  

I t  i s  suppo se d  t hat  the re  a re  t he  tw o  co unt r i e s  wh i ch  a re  dev e lo pe d  

count ry  1  a nd  em e rg i ng  co unt ry  2 .  T he  de cre m ent  o f  CO 2  em iss i o n  in  

the  co unt ry  1  a nd  2  ex hib i te d  by  t he  re pre se ntat ive  co rpo ra t i o n  1  

and  2  whi ch  b e l o ng  to  ea ch  co unt ry.  T he  de crem ent  o f  CO 2   e mi ss i o n  

f o r  c o rpo rat i o n  1  and  2  i s  de no te d  by   a nd  2x .  1P  and  2P  e x pre ss  
                                                   
6  B a u m o l ( 2 0 1 0 )  i n v e s t i g a t e s  s p i l l o v e r  e f f e c t s  o f  i n n o v a t i o n .  T h i s  p a p e r  
f o c u s  o n  t h e  g l o b a l  f r a m e w o r k  o f  i n n o v a t i o n .  
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th e  re t urn   b y  o ne  uni t  de c rem e nt  o f  ca rb o n  f o r  ea ch  co rpo ra t i o n  

su ch  a s  sa v ing   o f  ma te r i a l  co s t  o r  e nv i ro nm enta l  t ax  a nd  re ve nue  

f rom em iss i o n  t rade .  1K  and  2K  sho w  the  i nv e st m ent  co st  o f  ea ch  

co rpo rat i o n  fo r  r e sea rch  and  de ve lo pm e nt  o r  f a c i l i ty  to  de crea se  CO 2 .  

I f  the  ta x  s ta ndard  o r  t he  ca p  o f  e mi ss i o n  fo r  e ach  co rpo ra t i on  i s  

de c i de d  by  1x  a nd  2x ,   t he  co rpo ra t i o n  i  ( i= 1 ,2 )  pays  t he  ta x  

)( iii xxP −  f o r  ii xx >  o r  re ce iv e  sa l e  )( iii xxP −  f r om  t he  e mi ss i o n  t ra de  

in  the  case  ii xx >  ho l ds .  The  va r ia b le  c o st  func t i o ns  fo r  t he  

co rpo rat i o n  1  and  2  a re  w r i t te n  by  ),( 111 KxC  a nd ),( 122 KxC . The  to ta l  

c o s t  a re  s ta t e d  b y  

   iiiiiii KKxCxxP ++− ),()( ,  2,1=i .        ( 1 )  

iK  i s  suppo se d  t o  b e  a  pa ram et e r  f o r  a  sho rt  pro duc t i on  pe r i o d .  I t  i s  

assum e d t hat  t he  v a r iab l e  funct i ons  a re  i n c re a s i ng  reg a rdi ng  to  

de cre me n t  o f  emi ss i on  ix  and  de cre as i ng  rega rd ing  to  i nv e st m ent .  

Ineq ua l i t i e s  i n  ( 2 )  a re  a ssum e d t o  b e  sa t i s f i e d .  
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,0,0 <
∂
∂

>
∂
∂

i

i

i

i

K
C

x
C

 2,1=i .       ( 2 )  

The  o p t im al  c o nd i t i o n  t o  mi n i mi ze  t he  co st  o f  de c re as i ng  emi ss i o n  i s  

no te d  b y   

     
i

i
i x

CP
∂
∂

= ,  2,1=i .                      ( 3 )  

  S uppo se d  t ha t  the  tw o  co unt r i e s  a re  t a rg et e d  to  de crea se  t he  

emi ss i o n  o f  CO 2  i n  t he  se pa rat e  t wo  ma rke t s .  F ig ure  2  de pi c t s  t hat  

c ounty  1  and  2  de cre ase  0G 0  a nd  G 0 G*  o f  emi ss i on .   T he  t wo  pr i ce 1P  

and  2P  i n duce  coo pe rat i o n  1  and  2  t o  r e duce  t he  e mi ss i o n  by  

sa t i s fy i ng  (2 ) .  To  de cre a rse  the  sa me to ta l  G*  t he  t wo  count ry  re duce  

0G 1  a nd  G 1 G*  a t  a  s i ng l e  pr i ce  P*  i n  a  co mm o n  m a rke t .  T he  t w o  

se pa ra te  ma rke t s  so l ut i o n  l o s se s  the  we l fa re  o f  t r i ang ula r  a rea  BFA 

by  com pa r ing  w i t h  com mo n  ma rke t  so lu t i on .   

 

3 .  Ef fect ive  Provis ion of  the Grant   
  Whe n  w e  co ns i de r  t he  la rge  a m ount  o f  in cub at i ng  i nv es t me nt  i n  

env i ro nme nta l  t e chno l ogy,  i t  i s  p robab l y  ha ppene d  that  the  o pt i mal  

so lu t i on  B  i n  F igure  1  cou l d  no t  be  a ch i ev e d  wi tho ut  a ny  

gov e rnm e nta l  g rant  o r  pub l i c  fund .  To  i nv e st i gat e  t he  ro l e  o f  g ra nt  

o r  pub l i c  funds  i n  t he  g l oba l  so c i e ty,  the  o pt i mal  c ond i t i on  i s  s t a t e d  

as  f o l l ow s .  

  T he  g l oba l  so c ia l  w e l fa re  func t i o n  i s  w r i t t en  by  )( 21 xxW + .  N et  

g l ob a l  s o c ia l  be ne f i t  i s  ex pre sse d  by  

{ }∑
=

+−+
2

1
21 ),()(

i
iiii KKxCxxW .          ( 4 )  
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The  f i r s t  o rde r  o p t ima l  c ond i t i o n  rega rdi ng  t o  1x  a nd  2x  i s  sa t i s f i e d  

wi t h  

i

i

i x
C

xxd
dW

x
W

∂
∂

=
+

=
∂
∂

)( 21

,   i = 1 . 2 .         ( 5 )  

I f  t he  se co nd  s i de  o f  (5 )  i s  e qua l  t o  t he  g l oba l  m a rket  pr i ce  P * ,  t he  

max i mi zat i o n  o f  we l fa re  i s  a ch ie v e d  i n  t he  co mm o n g lob a l  ma rket .     

How ev er,  t he  eno rmo us  a mo unt  o f  inv e st me nt  sho ul d  be  not i ce d  o n  

the  f ea s ib i l i ty  o f  g l ob a l  m a rke t .  T he  bo t t l e  ne ck  i n  the  i nno vat i o n  o f  

env i ro nme nta l  t e chno lo gy  i s  e x p la ine d  a s  fo l l o w s .  The  i ncub at i ng  

inv e st me nt  t o  in i t ia t e  i nno va t i on  co u l d  not  pro ce e d  wi t hout  

com pe nsat i o n  b y  go ve rnme nt s  o r  pub l i c  funds .  F i g ure  2  de pi c t s  the  

e f f e c t  o r  the  ne ce ss i ty  o f  t he  pub l i c  suppo r t  on  t he  i nno vat i o n  o f   

 と こ ろ で 、 新 エ ネ ル ギ ー の 開 発 で は 、 技 術 革 新 を 伴 う 投 資 が 必 要 で あ り 、 固  
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       F i g u r e  2  I n n o v a t i o n  a n d  g r a n t       D e c r e m e n t  o f  C O 2  ( ), 21 xx                                                                                                              
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env i ro nme nta l  t e chno lo gy.  I n  t he  b eg inni ng  t he  co rpo rat i o n  o f  t he  

adva nce d  count ry  eq ui l ib ra t e  budget  to  r e duce  emi ss i on  o f  CO 2 .  I t  i s  

assum e d that  a  dev e lo pm ent  o f  t e chno l ogy  l o we rs  the  ma rg i na l  c o s t  

curv e  0 C  t o  0 C ’ a nd  the  av e rag e  co st  curve  EH t o  E ’H ’ t o  r e duce    

emi ss i o n  o f  CO 2 .  I n  a  l ong  t e rm  the  e qui l ib r i um  po in t  B  m ov e s  t o   

the  po i n t  D .  In  t he  f i r s t  s tag e  t he  g l oba l  e co nomi e s  t he  coo pe ra t i o n  

to  i nv e s t  sha re  b urde n  o f  the  de f i c i t  o f  re c ta ng ula r  a rea  P 1 P 2 B A .   At  

the  se co nd  s tag e  the  ma rket  eq ui l ibr i um i s  a t ta i ne d  by  the  po i nt  M.  

S ince  eq ui l i b r ium po in t  M i s  unde r  t he  a ve rage  curv e  E ’H ’ in  t h i s  

t im e ,  t he  co rpo rat i on  m ust  con t i nue  t o  su f fe r  the  de f i c i t .  A t  t he  

th i rd  s ta ge  t he  a gre em ent  to  e n la rg e  the  to ta l  de c rem ent  o f  e mi ss i o n  

G*  t o  G* **  m ov e s  eq ui l ib r i um po in t  M t o  po i n t  D .  The  de f i c i t  

d i sa ppea rs  a nd  t he re  i s  no  ne e d  to  suppo r t  f o r  t he  co rpo rat i o n  t o  

r e duce  e mi ss i o n  o f  CO 2 .    

 

4 .The International  Cooperation to  Reduce Emission 
The  g ra nt  o f  i nv e st m ent  i n  the  a dv ance d  count ry  l o we rs  the  de f i c i t  

f r om  i nv e st me nt  and  a ss i s t s  t he  i nno vat i o n  i n  e nv i ro nm e nta l  

t e chno l og y.  T he  grant  mig ht  a c co m pa ny  t he  r i sk  o f  e n la rg em e nt  o f  

budg et  c r i s i s .  Ta xpay e rs  a nd  ho l de rs  o f  na t i o na l  b onds  a re  a f ra i d  o f  

th e  r i sk .  T he  go v e rnm enta l  po s i t i ve  suppo rt  t o  i m prov e  i nv e st me nt  

o f  e nv i ro nm enta l  t e chno l ogy  i s  p l a ce d  unde r  t he  ne gat i ve  pre sse rs  o f  

ma rke t s  a n d  ta x pa ye rs .   

The  po l i cy  ma ke rs  a re  ob l i g e d  t o  ma ke  c l ea r  t he  m o st  e f f e c t i ve  w ay   

t o  a ch ie ve  i nno v at i on  pub l i c l y.  F i gure  3  de pi c ts  the  co st  a nd  be ne f i t  
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.  The  co s t  o f  i nve s tm ent  i n  one  co unt ry  i s  c o l l e c t e d  not  o n ly  

by  t he  county  but  a l so  b y  t he  com mo n g lob a l  ma rket .  To  o pe ra t e  t he  

po l i cy  to  suppo r t  t he  inve s tm e nt  o f  e nv i ro nm e nt a l  t e chno lo gy  a nd  

the  i nt e rnat i o na l  co o pe ra t i o n  t og e the r  co u l d  prom o te  the  de cre me nt  

o f  CO 2  emi ss i o n  a nd  e n la rge  t he  g l oba l  e co nomi e s .  The  t o t a l  va r i ab l e  

c o st  a t  the  to ta l  de c re me nt  G *  i s  eq ua l  t o  t he  t r ia ng ula r  a rea  0 A G * .  

At  f ina l  de c re m e nt  G **  t he  t o t a l  va r ia b le  co s t  i s  ex pre sse d  by  t he  

t r ia ng ula r  a re a  0 C G * * .  Whe n  t he  de cre me nt  o f  emi ss i on  pro ce e d  f r o m 

G *  t o  G * *  b y  de ve l o pm e nt  o f  new te chno l ogy,  t he  be ne f i t  i n  t he  g l oba l  

s o c i e ty  i n c rea se s  b y  t he  t ra pe zo id  a rea  D G * G * * F.  Co ns i de r i ng  t he  

ge om et r i ca l  cha rac te r i s t i c s  o f  pa ra l l e l og ra m,  i t  i s  c e r t i f i e d  t ha t  t he   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   
7  T h i s  i l l u s t r a t i o n  r e f e r s  Ta n a k a  e t  a l . ( 1 9 9 8 )  p . 7 2 .  

C o s t  B e n e f i t  

 

   M a r g i n a l  B e n e f i t  i n  G l o b a l  S o c i e t y   

                           I     J      M a r g i n a l  C o s t  o f  

                                                          A d v a n c e d  C o u n t r y  

 P 1  H                                       D         

                                                    J ’  

 

                    A           C              

 P 2                                                      E                      F  

                            B  

 

 

                                                                     
  0  
                                            G *            G * *  

 F i g u r e  3 N e t  B e n e f i t  o f  I n n o v a t i o n  D e c r e m e n t  o f  C O 2  ( ), 21 xx  

H ’

 

K  

M a r g i n a l  C o s t  o f  

E m e r g i n g  C o u n t r y   
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a rea  o f  A G * G * * C  i s  e qua l  t o  t he  a rea  o f  E G * G * * F.  Re mind ing  t hat  t he   

l engt h  o f  AC i s  eq ua l  t o  G* G* * , the  a rea s  o f  t r ia ng le s  A0 C  a nd  

FG* G* *  wi t h  sa me  he ig ht  P 2 0  a re  i de nt i ca l .  The  i ncre a se d  co s t  i s   

s t a t e d  b y  the  sub t ra ct i o n  f r om t he  re ct angu la r  a re a  EG* G* *F  t o  the  

t r ia ng ula r  a rea  A0 C.  We  conc l ude  t ha t  t he  net  b e ne f i t  o f  t he  g rant  to   

im pro ve  i nnov at i on  i s  a pprox i m ate ly  e s t ima t e d  by  t he  a rea  o f  

t r ia ng ula r  DG *F  w hi ch  i s  sum ma t io n  o f  a rea s  o f  the  tw o  t r i ang le s  

DEF a nd  EG* F.  T he  ne t  b e ne f i t  in  the  g l o ba l  s o c i e t y  i s  ca l cu la t e d  b y  

th e  ex pre ss i o n  (1 ) .  

 

 1 / 2×g lob a l  ma rg ina l  b ene f i t  o f  de c re me nt  o f  CO2  emi ss i o n  (D G* )

×ag ree ab l e  de crem ent  o f  e mi ss i o n (G *G * ) .      ( 1 )  

 

The  a bov e  ex pre ss i on  im pl i e s  t ha t  the  key  index e s  t o  pro ce e d  pub l i c  

suppo r t s  f o r  e nv i ro nm e nta l  i nnova t i o n  a re  t he  g l oba l  m a rg i na l  

be ne f i t  o f  de c re me nt  o f  CO 2  e mi ss i o n  a nd  the  g l ob a l  a g re eab l e  

de cre me nt  o f  e m iss i on .  At  a  co nst ant  g l o ba l  ma rg i na l  b ene f i t  a n  

e f f o r t  t o  re duce  CO 2  e mi ss i on  i n  the  g l o ba l  s o c i e t y  i m pro ve s  t he  

e s t i ma te d  b ene f i t  o f  i nno vat i o n  i n  t he  e nv i ro nm e nt a l  t e chno l ogy  a nd  

he i ght ens  t he  ev a lua t i on  o f  t he  g ra nt  by  g ov e rnm ent s .  

A l t h o ug h  the  net  be ne f i t  sprea ds  o ve r  t he  g l oba l  so c i e t y,  t he  g ra nt  

burdens  a  pa r t i cu la r  co unt ry.  I n  many  ca se s  the  grant  see m s t o  b e  

unde rv a lue d  b y  t he  na t i o na l  i n te re st  c om pa r i ng  wi th  the  g l oba l  net  

be ne f i t .  T h e  pro j e c t  i s  no t  ab l e  t o  b e  a c ce pte d  by  o ne  count ry  mi g ht  

be  e f fe c t iv e  f r o m g l oba l  po in t  o f  v i e w.  The  f o l l o wing  po l i c i es  a re  
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appro pr ia t e  to  a vo i d  such  an  unde rva l ua t i on  o f  pub l i c  suppo r t  t o  

env i ro nme nta l  inno vat i o n .  I n  t he  f i r s t ,  co o pe rat i ve  pro v i s i o n  o f  the  

grant  i s  e f f e c t iv e  wi th  re la t ive ly  smal l  b urde n  f o r  e ach  co unt ry.  The  

g l ob a l  g re e n  ne w dea l  a dvo ca t e s  t h i s  t y pe  o f  a pproa ch  and  the  

urg ent  ex pend i t ure s  200 9  o f  G2 0  f o r  t he  w o r l d  e conomi c  c r i s i s  hav e  a  

s i mi la r  purpo se .   In  t he  se co nd  the  g ra nt  i s  p ro v ide d  by  a  g l oba l  

fund .  The  g ree n  fund  f o r  t h e  c l imat e  change  shoul d  b e  t he  m o s t  

im po r ta nt  conce rn  t o  c o ns t ruct  t he  f ra m ew o rk  o f  c l ima te  cha nge .  I n  

the  th i rd  t o  c o nst ruct  a  c om m on ma rket  m e chani sm o bta i ns  a  

pr i o r i t y  to  o t he r  int e rnat i o na l  ag ree me nt .   

    

5 .Cocluding Remarks 
 I nno vat i o n  o f  e nv i ro nm e nt a l  t e chno l ogy  ha s  pr i o r i t y  ov e r  t he  

po l i c i e s  o f  c l i ma te  cha ng e .  A l tho ug h  t he  innova t i on  i s  ex pe ct e d  t o  

r e co ve r  t he  w o r l d  e conom ie s  i n  t he  e co no mi c  c r i s i s  2 009 ,  t he  b urde n  

o f  t he  g ra nt  i s  no t  wi l l i ng  to  be  a c ce pt e d  wi t h  a  s ing le  c ount ry.  S i nce  

th e  cum ula t iv e  g ra nt s  mig ht  l ea d  t o  a  w o rse  b udg et  c r i s i s ,  

gov e rnm e nt  co u l d  no t  ea s i l y  pe rsua de  tax pay e rs  o r  na t i o na l  bo nd  

ho l de rs  to  c o nt i nue  the  b udg et a ry  suppo rt  f o r  t he  i nnova t i o n  o f  

env i ro nme nta l  t e chno lo gy.  In  the  fa ct ,  t he  i nno vat i o n  i s  a  v i ta l  

s o lu t i on  f o r  the  c l i ma te  cha ng e  a nd  cou l d  not  be  prom ot e d  wi t hout  

fund  o r  g ra nt .  The  g l o ba l  co m mo n  ma rket  f o r  de cre me nt  o f  CO 2  

emi ss i o n  a nd  t he  g l ob a l ly  sha re d  fund t o  suppo rt  t he  i nnova t i o n  a re  

indi spensa b le  fo undat i o n  to  pro g re ss  t he  i nno vat i on .   

  The  a pproa ch  pre se nt e d  h e re  i s  a  co mm o n s t anda rd  in  d iv e rse  

dev e lo pm ent s  o f  innov at i o n  a nd  g l oba l  e co no mi e s .  The  s i m ple  i nde x  

i s  ea s i l y  c o nne c te d  wi t h  m a rke t  m e chani sm.  We  m ust  dev e l o p  
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a f f l uent  im pl i ca t i o n  o f  t h i s  m e tho d  in  i nv e st i gat i o n  o n  a c t ua l  

e co nomi c  so c i e t y.      
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