
CHAPTER 1

Introduction

1. R ational of s tu d y

เท th e  p a s t  sev e ra l y ea rs , env ironm en ta l friendly is su e s  h av e  b e c o m e  
rem ark ab le  all o v e r  th e  world. Firms hav e  b e g u n  to  b e  re sp o n s ib le  for their b u s in e ss  
o p e ra tio n s  b e in g  in harm on y  with th e  env iron m en t a n d  local com m unity . S everal 
o rg an iza tio n s  h a v e  e n h a n c e d  their co m p e titiv en ess  th ro u g h  im p rov em en ts  in their 
env ironm ental p e rfo rm a n c e  in co m p lian ce  with m ounting  env iron m en ta l regu la tions. The 
com m itm ent to r e d u c e  th e  im pact to env ironm en t is a  key  fac to r for com petitive 
sc e n a rio s  while c o m p a n ie s  w orldw ide a re  con tinuo usly  trying to d e v e lo p  new  an d  
innovative w ay s to e n h a n c e  their global c o m p e titiv en ess . A cco rd in g  to The World 
E conom ic Forum  2009 : S up p ly  C hain D ecarbo n iza tio n  2 0 0 9  rep o rt a d d re s s e d  the  total 
su p p ly  cha in  c a rb o n  footprint for logistics a n d  tran sp o rt em iss io n s  th a t th e  logistics an d  
transp o rta tion  activ ities co n trib u ted  app roxim ately  2 ,8 0 0  m e g a - to n n e s  or 5 .5%  of the 
50 ,000  m e g a to n s  of an n u a l C 0 2 e  g re e n h o u se  g a s  e m iss io n s  g e n e ra te d  by  all hum an 
activities annually , a ro u n d  2 ,500  m eg a -to n n es  C 0 2  a re  to tal mobility em iss io n s  a s  
p re se n te d  in F igure 1. R o ad  freight is a  m ajor e lem en t of th is  footprint, a t a ro u n d  57%  of 
th e  total, with o c e a n  fre igh t so m e  w ay beh ind  a t 17%.

Also, c h a n g e s  in a tm o sp h eric  c o n c e n tra tio n s  of g re e n h o u se  g a s e s  
(GHGs) a n d  a e ro so ls , lan d  co v er an d  so la r radiation  a lte r  th e  e n e rg y  b a la n c e  of the  
clim ate system . G lobal G H G  em issio ns d u e  to hum an ac tiv ities g rew  s in c e  pre-industrial 
tim es, with a n  in c re a s e  of 70%  be tw een  1970 a n d  20 04 . C a rb o n  d iox ide (C 0 2 ) is the 
m ost im portant a n th ro p o g e n ic  GHG. Its annual em iss io n s  g re w  by  a b o u t 80%  b e tw een  
1970 a n d  2004 . T he long-term  trend  of declin ing C 0 2  e m iss io n s  p e r  unit of en e rg y  
su p p lied  re v e rse d  a fte r  2 0 0 0  a s  p re se n te d  in Figure 2 (a).
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Figure 1: E m issions S h a re  p e r  L og istics Activity 
S o u rce s : T he W orld E conom ic Forum 2009: S u p p ly  C hain  D ecarbo n iza tio n  2009  repo rt

A d d ing , g lobal a tm o sp h eric  c o n c e n tra tio n s  of C 0 2 , m e th a n e  (CH4) a n d  
nitrous ox id e  (N 2 0 ) hav e  in c re a se d  m arkedly  a s  a  resu lt of hum an  activ ities s in c e  1750 
a n d  now  far e x c e e d  pre-industrial v a lu es  d e te rm in e d  from ice  c o re s  sp a n n in g  m any 
th o u sa n d s  of y e a rs . G lobal in c re a se  in C 0 2  c o n c e n tra tio n s  is d u e  prim arily to fossil fuel 
u se , with la n d -u se  c h a n g e s  providing an o th e r  s ig n ifican t b u t sm alle r con tribu tion  a s  
p re se n te d  in F igure 2 (b). It is very likely th a t th e  o b se rv e d  in c re a se  in CH4 
co n cen tra tio n  is p redo m inan tly  d u e  to ag ricu ltu re  a n d  fossil fuel u se  a s  Figure 2 (c). 
CH4 grow th ra te s  h av e  d ec lin ed  s in c e  the early  19 9 0 s, c o n s is te n t with total em iss io n s  
(sum  of a n th ro p o g e n ic  a n d  natural so u rc e s )  b e in g  n early  c o n s ta n t du ring  this period . 
The in c re a se  in N 2 0  co n cen tra tio n  is primarily d u e  to  ag ricu ltu re . T here  is very  high 
c o n fid en ce  th a t th e  n e t e ffec t of hum an activities s in c e  17 50  h a s  b e e n  o n e  of w arm ing. 
M ost of th e  o b s e rv e d  in c re a se  in g lobal a v e ra g e  te m p e ra tu re s  s in c e  th e  m id-20th 
cen tu ry  is v e ry  likely d u e  to the  o b se rv e d  in c re a s e  in a n th ro p o g en ic  GHG
co n cen tra tio n s .
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Global anthropogenic GHG emissions

Figure 2: (a) G lobal ann ua l em iss io n s  of a n th ro p o g e n ic  G H G s from 1970 to  2004
(b) S h a re  of d ifferen t a n th ro p o g en ic  G H G s in total em iss io n s  in 2004  in te rm s of c a rb o n

dioxide eq u iv a len ts  (C 0 2 -eq ).
(c) S h a re  of different s e c to rs  in total an th ro p o g e n ic  GHG em iss io n s  in 20 04  in te rm s of

C 0 2 -e q . (Forestry in c lu d es  defo resta tion .)

S o u rces: C lim ate C h a n g e  2007 , S y n th esis  R eport, W orking G ro u p s  of th e  
In tergovernm ental P anel on C lim ate C h a n g e  (IPCC), S pain , 12-17 N o v em b er 2007

O ther report of th e  International E nergy  A g en cy  (IEA) p re s e n te d  the  
report of th e  w orld 's C 0 2  em issio ns in 20 06  w ere  28  billion to n s  (g iga ton , Gt), am o n g  
w hich th e  tran sp o rt s e c to r  w as  re sp o n s ib le  for 23% , o r 6 .45  Gt. The U nited  S ta te s  an d  
C hina is su e d  two-fifths of th e  w orld 's C 0 2  em iss io n s  w hich p re s e n te d  in F igure 3. 
T hailand is th e  tw enty fourth country  in th e  20 06  w orld ranking g e n e ra te d  a n d  g e n e ra te d
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C 0 2  em iss io n  for 245  Million m etric  to ns of C arb o n  Dioxide, with a  44%  in c re a se  from 
1996.

II World's CQ2 Emissions by Sector in 2006 _____ II World's CQ2 Emissions by Conntiy in 2006 *1 *■* ***
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Figure 3: The w orld C 0 2  E m issions by se c to r  a n d  cou n try  in 2 0 0 6  
*1) C 0 2  em iss io n s  from fuel com b ustion .
*2) E m issions from in ternational aviation a n d  m aritim e sh ip p in g  a re  in c lu d e d  in th e  
tran sp o rt sec to r.
*3) E m issions from in ternational aviation a n d  m aritim e sh ip p in g  a re  no t a llo c a te d  to e a c h  
country .
*4) E m issions in L aos a re  in c lu d ed  in "Other."

S ou rce : International E nergy  A g en cy  (IEA) (2008), C 0 2  E m issio ns from  Fuel
C o m b ustion , 2 0 0 8  Edition.

เท Figure 4 sh o w ed  th a t th e  se c to r  w hich g e n e ra te d  m o st C 0 2  Em issions%
in 2006 is the  tran sp o rt s e c to r  in th e  w orld em itted  6 .45  G t in 2006 , a m o n g  w hich the 
MEET partic ipating  co u n trie s  w ere  re sp o n s ib le  for 54% , o r 3 .83  Gt. With e m iss io n s  from 
international aviation a n d  m aritim e sh ipp ing , th e  MEET C o n fe re n c e  c o v e rs  69%  of all
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tran sp o rt C 0 2  e m iss io n s . A cco rd in g  to  IEA e s tim a te s , th e  w orldw ide tran sp o rt C 0 2  
em iss io n s  will in c re a s e  by  1.4 tim es to 8.9  Gt by 2030 . Particularly, tran sp o rt C 0 2  
em iss io n s  from d ev e lo p in g  co u n trie s  will d o u b le  in the  nex t tw o d e c a d e s  w hich m akes it 
u rg en t to a c c e le ra te  in ternational efforts to a c h iev e  b o th  ec o n o m ic  d ev e lo p m e n t a n d  
env ironm ental p ro tec tio n .

I Transport CQ2 Emissions by Country เท 2006 1 2 * 3_______8 Trends ill Transport CQ2 Emissions: 1980-2030 ** **

m  m 2-0%
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Figure 4: T he w orld C 0 2  E m issions by s e c to r  a n d  co u n try  in 2006  
*1) C 0 2  em iss io n s  from fuel com b ustion .
*2) E m issions from in ternational aviation an d  m aritim e sh ip p in g  a re  not a llo c a te d  to e a c h  
country.
*3) E m issions in Laos a re  in c lu d ed  in "O ther.”

S ou rce : In ternational E nergy  A g ency  (IEA) (2008), C 0 2  E m issions from Fuel 
C o m b ustion , 2008 Edition; IEA (2008), W orld E nergy  O utlook 2008

From th e  a b o v e , it is eviden t; th e re  is a  n e e d  for c re a tin g  a  long-term  
su s ta in ab le  so c ie ty  with th e  le a s t p o ss ib le  neg ative  env ironm en ta l im p ac t. เท re sp o n se
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to th is p re s s u re , a  new  a p p ro a c h  to log istics e m e rg e d  in th e  early  1 9 9 0 ’s  w hich w en t 
b ey o n d  th e  s ta n d a r d  logistical im p era tives for efficient, effective  m o v em en t of g o o d s .

This new ly e m e rg e d  a p p ro a c h  ta k e s  into a c c o u n t  m e a su re s  for 
p ro tec tin g  th e  e a r th 's  env ironm ent: The g re e n  log istics  a p p ro a c h . L og istics p ro c e s s e s  
a n d  activities h a v e  a  s ig n ifican t e ffec t in pollution e m iss io n s  a s  o n e  p a r t in th e  S upp ly  
C hain  M a n a g e m e n t (SCM). T herefo re  g re e n  su p p ly  c h a in  a n d  log istics  hav e  a risen  in 
m any in du stries  a n d  is a  s u b je c t to re c e n t r e se a rc h e s .

เท S ou th  E ast A sia, g re e n  c o n c e p t is a n  initiative id e a  am o n g  ISO 14001 
certified  c o m p a n ie s  w hich h a s  b e e n  realizing m ore to  pu rsu it env ironm ental 
susta inab ility  in th e  su p p ly  ch a in  or su p p ly  ch a in  env iron m en t m a n a g e m e n t (SCEM). 
M any o rg an iza tio n s  im p lem ent th e  c o n c e p t to g e th e r  with their su p p lie rs  by  co o p era tin g  
a s  b u s in e ss  p a r tn e rs  with su p p lie rs  on g re e n  p ro d u c t d e s ig n s , ho ld ing  a w a re n e ss  
sem in ars , a n d  he lp ing  su p p lie rs  to  e s tab lish  their env ironm en ta l p ro g ram  (Rao, 2002).

M oreover, th e  rew ard s  p re se n t for c o rp o ra te  so c ia l re sp o n s ib le  a re  hold 
a s  th e  recogn ition . T he N obel P e a c e  Prize com m ittee  h a s  tu rn e d  its s ig h ts  on th e  battle  
a g a in s t c lim ate  c h a n g e  by  giving th e  2007 aw ard  to fo rm er US V ice P re s id e n t Al G ore 
a n d  th e  In tergovernm enta l P anel on C lim ate C h a n g e  (IPCC) to rew ard  their efforts to 
build up  a n d  d is se m in a te  g re a te r  know ledge a b o u t m a n -m a d e  c lim ate  c h a n g e , a n d  to 
lay th e  foun da tion s for th e  m e a su re s  that a re  n e e d e d  to c o u n te ra c t  s u c h  c h a n g e . (Lin 
and Ho, 2008). เท their s tu d y  staged that many firms realize the customers and o ther 
s tak eh o ld e rs  d o  no t a lw ays d istingu ish  b e tw een  a  c o m p a n y  a n d  its su p p lie rs  (B acallan, 
2000). As a  resu lt, m ore a n d  m ore c o m p an ie s  h av e  s ta r te d  to  u n d e rta k e  significant 
efforts to w ard s e s tab lish in g  g re e n  su p p ly  ch a in  m a n a g e m e n t (GSCM ) initiatives 
(Srivastava, 2007 ; Z hu e t al., 2008). The c o n c e p t of GSCM  e n c o m p a s s e s  environm ental 
initiatives in in b o u n d  log istics, p roduction , o u tb o u n d  lo g istics , a n d  re v e rse  logistics, 
including a n d  involving m ateria ls  sup p liers , se rv ice  c o n tra c to rs , v e n d o rs , d istribu tors 
a n d  en d  u se rs  w orking to g e th e r  to  re d u c e  or elim inate a d v e rs e  env ironm en tal im p ac ts  
of their activities (B eam on , 1999; V achon an d  K lassen , 2006).
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R e s e a rc h e rs  d e fin ed  g re e n  c o n c e p t  in su p p ly  ch a in  m a n a g e m e n t from 
differen t p e rs p e c t iv e s  a n d  p u rp o se  for su s ta in a b le  grow th. T hey define  g re e n  su p p ly  
ch a in  in term  of g re e n  p u rc h a s in g , total quality  m a n a g e m e n t (TQM), in bo und  logistics, 
p ro d u c tio n s , d istribu tions, o u tb o u n d  logistics, m arketing , c u s to m e r  fo cu s , em p o w erm en t 
of em p lo y ee , a n d  well m a n a g e  rev e rse  log istics for c o s t sav in g  a n d  im proved  cu s to m er 
se rv ic e s . (Sarkis, 1995; D au gh erty  e t al., 2001 ; Lin, 2007). o th e r  p e rsp e c tiv e s  a re  
delivering p ro d u c ts  a n d  se rv ic e s  to c u s to m e rs  m ore env iron m en ta l friendly, logistics 
se rv ice  p ro v id e rs  n e e d  to  a d d re s s  m ore efforts on env ironm en ta l is su e s  (M urphy a n d  
Poist, 2003).

เท th e  s tu d y  by  C hen  e t al. (2006) “g re e n  innovation  p e rfo rm a n c e ” is 
d iv ided  into two c o m p o n e n ts  in g re e n  innovation. T he first o n e  is “g re e n  p ro d u c t 
innovation", o r th e  d e v e lo p m e n t of env ironm entally  friendly p ro d u c ts  a n d  se rv ices , 
including e n e rg y  sa v in g s , pollution preven tion , w a s te  recycling , no toxicity or g reen  
p ro d u c t d e s ig n s . The s e c o n d  co m p o n e n t is "g reen  p ro c e s s  innovation” w hich fo c u se s  
on th e  c o rp o ra te  m a n a g e m e n t s tra teg y . The resu lt of their s tu d y  sh o w ed  th a t th e  
p e rfo rm a n c e s  of g re e n  p ro d u c t innovation a n d  g re e n  p ro c e s s  innovation w ere  positively 
c o rre la ted  to  a  com p etitive  a d v a n ta g e  for Taiw an Sm all a n d  M edium  E nterp rise  (SMEs) 
firms. W ell-dev e lop ed  on g re e n  co re  c o m p e te n c e s , their g re e n  p io d u c t innovation 
p erfo rm an ce , g re e n  p ro c e s s  innovation p e rfo rm an ce , a n d  g re e n  im ag e  a re  in c re a se d  
a n d  benefic ia l to th e  o rgan iza tion s. Also, th e  co u n try ’s  g re e n  im ag e  h a d  a  significan t 
positive e ffec t on th e  e ffec tiv en ess  of advertising , a n d  rem in d e d  m ark e te rs  a b o u t the  
im p o rtan ce  of g re e n  im ag e  (C han, 2000). M oreover, th e  s tu d y  of C orrigan (1996) 
a d d re s s e d  th a t Irish exp ort industries h ad  sign ifican t grow th, s in c e  Ireland p rom o ted  
itself a s  a  g re e n  E u ro p ean  c e n te r  of quality p ro d u c ts  a n d  s e rv ic e s , su c h  th a t it h a d  an  
a d v a n ta g e  d u e  to  th e  g re e n  im age. Therefore, th e  m ore in d u stries  a n d  cou n trie s  a d a p t  
the  g re e n  m a n a g e m e n t a s  c o re  co m p e ten cy , th e  m ore positive  in fluence their g re e n  
p ro d u c ts  h av e  on their g re e n  p ro c e s s  p e rfo rm an ce , a n d  g re e n  im ag e. M oreover, 
c o m p a n ie s  w hich a re  p io n ee rs  in g reen  innovations c a n  ben efit from th e  first m over
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a d v a n ta g e  a n d  a c h ie v e  high p r ic e s  of their p ro d u c ts  a n d  se rv ic e s , c o rp o ra te  reputation , 
com p etitive  a d v a n ta g e s , a n d  su s ta in a b le  grow th.

T he term  of g re e n  m arketing  c o n c e p t  h a s  b e c o m e  a  tool for 
differen tia ting  c o m p a n y  position ing a n d  h a s  b e c o m e  a  fam iliar b u z z -p h ra se  in recen t 
y e a rs  a s  o rg an iza tio n s  h av e  ta rg e te d  th e  env ironm entally  c o n sc io u s  c o n su m e r  a n d  
c rea tiv e  m ark e te r  a n d  ad v e rtise r  to  d e v e lo p  a  w ide a rray  of te rm s  in o rd e r  to d e sc r ib e  
th e  env ironm en tal im p ac t a n d  ben efits  of their p ro d u c ts  a n d  se rv ic e s  (D avis, 1991). The 
G reen  m arketing  p ra c tic e s  a re  co n trib u ted  by  se rv ice  p ro v id ers  th ro ug h  th e  3R 's w hich 
R ed u ce , R e u se  o r R ecy c le  re so u rc e s , a re  e ithe r collectively  or individually a n d  th e reb y  
e m b ra c e  th e  g re e n  initiative (G rove e t al., 1996). The au th o rs  a d d r e s s e d  th e  “g re e n  
m arketing" T he key c h a lle n g e  for g re e n  m ark e te rs  will b e  m ore forw ard to  s tren g th en  
ind iv iduals’ p e rc e p tio n  of the  individual ben efits  to b e  g a in e d  from go in g  g re e n  by 
a d d in g  m ore a n d  s tro n g e r  em otional v a lu es  to g re e n  b ra n d s , s u c h  a s  offering 
inform ation on env ironm entally  so u n d  p ro d u c t a ttrib u tes  (H artm ann  a n d  lb a 'n "e z , 2006).

A s in ternational reg u la tio n s  a n d  co n v en tio n s  on  env ironm en tal p ro tection  
b e c o m e  stric te r a n d  ra ise  the  env ironm en tal c o n s c io u s n e s s  a n d  c u s to m e r  a re  m ore 
willing to c o n su m e  g re e n  p ro d u c ts  a n d  ev en  p ay  a  p rem ium  for environm ent-friend ly  
p ro d u c ts  (C hen  e t al., 2006; Berry a n d  Rondinelli, 1998; H en riq u es a n d  S adorsky , 
1996), w hich h av e  a  significan t in fluence to b u s in e s s e s  to  p a y  m ore atten tion  on 
c o rp o ra te  env ironm en tal m a n a g e m e n t (C hen  e t al., 2006).

I o  a d o p t g re e n  su p p ly  ch a in  m a n a g e m e n t p ra c tic e s  am o n g  firm s a lso  
d e p e n d  on their identification a n d  a s s e s s m e n t  on th e  resu lt of financial a n d  opera tional 
ben efits  (Zhu e t al., 2005). M oreover, th e  m ore firm s rea lize  th e  im p o rtan ce  of g reen  
is su e s , th e  m ore likely firms p u sh  to their third party  p a r tn e rs  s u c h  a s  log istics  (3PL) or 
o th e r se rv ice  p ro v id e rs  to  su p p o rt them  with g re e n  initiatives, or a t  le a s t by  exploring 
th e  possibility  of do in g  so  a s  their c o m p a n ie s ' tran sp o rta tio n  a n d  log istics s tra teg y  
(O ’Reilly, 2007).
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T he c o m p a n ie s  a d a p t  g re e n  innovation ac tiv ities into a  p roactiv e  
s tra te g y  of th e  c o rp o ra te  env ironm en tal m a n a g e m e n t not only p re v e n ts  the  co m p an y  
from fac in g  env iron m en ta lis t p ro te s ts  a n d  p en a ltie s , bu t a lso  h e lp s  b u s in e s s e s  to 
d ev e lo p  new  m ark e t o p p o rtu n ities , in c re a se  p roductiv ities, m inim ize co st, w a s te  a n d  
im prove th e  p ro d u c tio n , in c re a se  th e  c o rp o ra te  repu ta tio n  a n d  com p etitive  a d v a n ta g e  
(Berry a n d  R ond inellil, 1998; C h en  e t al., 2006 ; H en riq u es  a n d  S ad o rsk y , 1999;). 
Furtherm ore, c o m p a n ie s  th a t p roactively  a d d re s s  env ironm en tal is su e  a n d  social 
c o n c e rn s  c a n  le a d  to a  difficult-to-replicate com p etitive  a d v a n ta g e  a n d  their su p p lie rs  
tow ard fu ture reg u la tio n s  (C arter a n d  D resner, 2001).

เท South  E ast A sia, like o th e r d ev e lo p in g  reg io n s , m any  o rgan iza tion s 
e n c o u ra g e  g re e n  is su e s  a n d  th e  in tegration  of env ironm en ta l m a n a g e m e n t 
c o n s id e ra tio n s  into their p ro d u c tio n s  or o p e ra tio n s  a n d  involve with p ro d u c ts  a fte r u se  
th rough  re v e rse  logistics. Also, env ironm ental is su e s  a re  e n c o u ra g e d  by  m any firms in 
Thai industry .

T hailand Logistics

The Office of th e  N ational E conom ic a n d  Social D ev e lo pm en t B oard 
(NESDB) s ta te d  in th e  T hailand 's  logistics report in th e  y e a r  2007  for th e  first tim e that 
T hailand’s  L ogistics C o sts  to GDP in 2007 is a t 18.9%  or TH B 1.60 trillion, w hich is 
relatively high a s  c o m p a re d  to m o st d ev e lo p e d  c o u n trie s ' (8-10%  to G D P).T here a re  
tran sp o rt c o s t  of THB 736.2  billion (8.7%  of GDP), inventory ho ld ing c o s t  of THB 721.8 
billion (8.5%  of GDP) a n d  logistics adm inistration  c o s t  of TH B145.8 billion (1.7%  of GDP) 
p re se n te d  in Figtire 5 below.

T hailand’s  log istics c o s ts  w ere  m ainly c o n s is te d  of inventory holding 
c o s ts  a n d  tran sp o rt c o s ts . Both w ere  relatively c o m p a ra b le  in te rm s of va lue  an d  
proportions. H ow ever, by co n sid e rin g  th e  a v e ra g e  grow th ra te  ov er th e  p a s t  d e c a d e , it 
is found th a t th e  inventory holding c o s t h a s  b e e n  in c reas in g  a t a  ra te  of 8 .9  % p e r 
annum , e ssen tia lly  h igher than  th a t of th e  tran sp o rt c o s ts  (6.4 p e rc e n t p e r  annum ).
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Thailand’s Logistics Cost to GDP (1999-2007)

Sorce: Thailand's Logistics Report 2008, NESÜ6

Potential growth for logistics services is 3-4 times of GDP growth for the next 5 years.

Figure 5: T hailand L ogistics C o s t to  GDP

S ou rce : a n  Office of th e  National E conom ic a n d  Social D ev e lo p m en t B oard  (NESDB)

A s a  resu lt, th e  first L ogistics D ev elo pm en t s tr a te g y  a p p ro v e d  by  the  
c a b in e t in 2007  h a s  b e e n  pu t into im plem entation . It sh o w s a d v a n c e s  in m any  a re a s  
w hich fo cu s  on two o b jec tiv e s

1) To in c re a se  c o s t efficiency, c u s to m e r re sp o n s iv e n e s s  a s  well a s  
reliability a n d  secu rity  of in logistics se rv ic e s  a n d

2) To in c re a se  eco n o m ic  v a lu es  in log istics a n d  su p p o rtin g  in dustries.

As in F igure 6, NESDB s ta te d  th a t T h a ilan d ’s  L ogistics D ev elo pm ent 
S tra teg y  (2007-2011) h a s  a  vision to e s tab lish  a  world c la s s  log istics sy s tem  a t both 
national a n d  industrial level in o rd e r to su p p o rt T hailand a s  In d o ch in a 's  tra d e  an d  
investm en t c e n te r  with Two m ain o b jec tives a re  1) to in c re a se  c o s t  efficiency, cu s to m er
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re sp o n s iv e n e s s  a s  well a s  reliability a n d  secu rity  of in logistics s e rv ic e s  a n d  2) to 
in c re a se  eco n o m ic  v a lu e s  in log istics a n d  su p p o rtin g  in du stries

5 s tra te g ie s  of L og istics D ev elo pm ent hav e  b e e n  fo rm u la ted  in a  holistic 
view  by cov ering
1. L ogistics im p rov em en t for the  real s e c to r
2. T ran spo rt a n d  log istics netw ork optim ization
3. Logistics s e rv ic e  in ternationalization
4. T rad e  facilitation e n h a n c e m e n t, a n d
5. C ap ac ity  bu ild ing for th e  logistics s e c to r  (including d a ta b a s e ,  h u m an  re so u rc e  
d ev e lo p m en t, a n d  driving m ech an ism )

Thailand’s Logistics Development strategy 
(2 0 0 7 -2 0 1 1 )

j 2.Logistics 
j Development lor Key I • 
I Industry Action Plan {

I I  r 3.Trade Lo
J I I System A
; I ะ . . . . . . . .a ■■■■«■ ■*■ ■■« 111 a i l

3-Trade Logistics 
System Action Plan [ 4. Single Window e-Logtstics 

j Development Action Plan 
ริ 1 -Immediate Logistics Action j (รพeL)

------------------ J I  5 . Nal
!■ SM ■■■■«■■■• n i  ริ

. ะ ะ S v s
. National Information 
System Development 
Action Ran

5 Plan 2007

Transport and Logistics

To establish a world-class logistics system at both national and industrial levels 
in order to support Thailand as the Indochina’s trade and investment center

Figure 6: T hailand’s  Logistics D ev e lo p m en t s tr a te g y
S ou rce : O ffice of th e  National E conom ic a n d  Socia l D ev e lo pm en t B oard  (NESDB)
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เท th e  s tu d y  of K am o nch anok , (2007) a b o u t th e  cu rren t situation of 
log istics in T hailand  s ta te d  th a t Thai log istics sy s tem  is still in an  early  s ta g e  of 
d e v e lo p m e n t by  g o v ern m en t. M ost lo g istics in th e  cou n try  is c o n c e n tra te d  on physica l 
distribu tion of g o o d s  a n d  se rv ic e s . H ow ever, th e  g o v e rn m en t n e e d s  to tak e  a  m ore 
in tegrative  a p p ro a c h  to log istics m a n a g e m e n t. T he G o vernm en t, therefo re , is 
e n c o u ra g in g  Thai c o m p a n ie s  particu larly  SM Es to  invest in in ternally in teg ra ted  logistics 
a n d  ex ternally  in te g ra te d  log istics. At th e  s a m e  tim e, the  p ro d u c tio n  a n d  su p p ly  ch a in  to 
th e  p ro d u c t distribu tion will n e e d  to  b e  m ore  efficient. T here  n e e d s  to  b e  a netw orking 
sy stem  of d ifferen t m e th o d s  of transp o rta tion  (road , rail, air, a n d  se a ) . F urtherm ore, 
h ighw ays linking T hailand  a n d  o th e r co u n trie s  in th e  reg ion  will b e  crucia l to p rom o te  
in tra-regional tra d e  a n d  investm en t. At p re se n t, th e  m ajor p ro b le m s  a n d  o b s ta c le s  for 
logistics d e v e lo p m e n t in T hailand  c a n  b e  su m m arized  a s  follows.

1. T he co n cen tra tio n  on only ph ysica l distribu tion

2. Lack of internally a n d  externally  in teg ra ted  log istics

3. L ack of using  IT for logistics

4. Few log istics b u s in e ss  p rov iders

5. Lack of co n n ec tio n  b e tw een  tran sp o rt m o d e s

6. L ack of ru les a n d  regulations

The Thai g o vernm en t, therefore , is now  in th e  e ra  of d ev e lo p in g  the 
s tra te g ie s  for Thai L og istics netw ork a n d  sy stem . S evera l s tra te g ie s  h av e  b e e n  
lau n ch ed . M any a g e n c ie s  c o n c e rn e d , bo th  from th e  pub lic  a n d  p riv a te  se c to rs , a re  
involved a s  su ch : Ministry of th e  Prim e Minister, Ministry of C o m m u nica tio ns, Ministry of 
Industry, Ministry of C o m m erce , th e  Thai C h a m b e r of C o m m erce , th e  F edera tion  of th e  
Thai Industry, a n d  m any p ro fessio nal a sso c ia tio n s  c o n c e rn in g  tra n sp o r t a n d  logistics. 
Therefore, th e  im provem ent of logistics in frastruc tu res will su p p o r t  th e  b u s in e ss  to
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re d u c e  c o s t  a n d  g a in  com p etitive  a d v a n ta g e  b u t c o n c e rn s  le s s  on  app ly ing  g re e n  
c o n c e p ts  in th e  overall s tra teg y .

เท T hailand , g re e n  s tra te g y  is b e in g  d e v e lo p e d  a n d  im p lem en ted  เท 
ce rta in  in du stries  inc lud ing  th e  au tom otive  industry , tran sp o rta tio n  industry , textile an d  
g a rm en t industry , a n d  c o n su m e r  su p p ly  cha in  industry . H ow ever, for so m e  industries, 
g re e n  s tra te g y  is in its infant s ta g e  w hich in c lu d es  p h a rm a c e u tic a l log istics serv ice  
prov iders. The p h a rm a c e u tic a l log istics se rv ice  p ro v id e rs  su p p ly  ch a in  sy stem  an d  
log istics activ ities e ffec t th e  env ironm en t while prov id ing s e rv ic e s  to hea lth  c a re  firms in 
T hailand. A cco rd in g  to  th e  T hailand P h arm aceu tica ls  a n d  H e a lth ca re  R eport 2009 
c o n d u c te d  by  B u s in e ss  Monitor International R e se a rc h  C o m p an y  a d d r e s s e d  th a t the  
va lue  of the  Thai p h a rm a c e u tic a l m arket, e s tim a ted  a t TH B 116.11 billion (U S $3.40bn) in 
2008 , is e x p e c te d  to to p  THB161.99billion (U S$5.59bn) in 2013 .

A dditional, th e  B ureau  of Policy a n d  s tra te g y , Ministry of P ublic  Health 
p u b lish ed  th e  T hailand  H ealth  Profile 20 05 -2 007  repo rt p re s e n te d  th e  d ru g  co n sum ption  
of Thai p e o p le  a c c o u n te d  for app ro x im ate ly  TH B 103.517 million in w h o le sa le  p rices  or 
THB 186,331 million in retail p rices, or 42 .8%  of th e  overall national hea lth  ex p en d itu re  
(Table 1) in th e  y e a r  2005 . This proportion  is ra th er high, c o m p a re d  with only 10% to 
20%  in d e v e lo p e d  co u n trie s  (Figure 7). During the  p e rio d  1988-2005 , th e  rising ra te s  of 
d ru g  co n su m p tio n  e x c e e d e d  th e  in c reas in g  ra te s  of national health  sp e n d in g  an d  
eco n o m ic  grow th. เท g en e ra l, an  ana lysis  of d rug  co n su m p tio n  p a tte rn s  of Thai p eo p le  
rev ea led  th a t a b o u t tw o-thirds of th e  co n su m p tio n  w a s  d o n e  a c c o rd in g  to th e  dec ision  
or a d v ice  of p ro fess io n a ls , su c h  a s  d o c to rs , p h a rm ac is ts  a n d  o th e r  health  p e rso n n e l; the 
rem ain d er w a s  d o n e  a s  s u g g e s te d  by  relatives, frien ds, or ad v e rtise m e n ts . As 
p re s e n te d  in F igure 7, th e  proportion of ex p en d itu re  on  d ru g s  a n d  health  in T hailand is 
qu ite  high a c c o rd in g  to th e  inform ation of T hailand h ea lth  profile 2 0 05 -2 007  report 
p re se n te d  th a t in a  s tu d y  ab o u t d ru g  u se  in ch ild ren  with re sp ira to ry  infections 
hosp ita lized  nationw ide rev ea led  th a t 38 .6%  of th e  p a tien ts  h a d  e v e r  tak en  antib io tics 
befo re  com ing to hosp ita l, o th e r  s tu d ie s  a lso  in d ica ted  an tib io tic  u se  prior to  visiting a



14

d o c to r o r h ea lth  official, particu larly  for c a s e s  with resp ira to ry  a n d  g astro in testin a l tra c t 
d is e a s e s . เท m o st of th e  c a s e s  th e  d ru g s  w ere  u s e d  u n n e c e ssa r ily  o r in ad eq u a te ly . Also, 
d u e  to ad v e rtis in g  in fluence  while very  little effort w as  m a d e  to  d is sem in a te  d rug  
inform ation to  th e  pub lic  th o u g h  various m ed ia  includ ing  n e w sp a p e r , radio , television 
a n d  m a g a z in e s . A lthough  s u c h  efforts w ere  m a d e  m ore in tensively, m ost p eo p le  go t 
d rug  inform ation from  d ru g  b u s in e ss  o p e ra to rs . No m a tte r  th ro u g h  w hom  th e  p eo p le  g e t 
m ed ication , it is ev id en t th a t irrational u se  a n d  o v e r-u se  of d ru g s , particu larly  antib io tics, 
a re  found  a t all levels.

D uring th e  p a s t  d e c a d e s ,  health  e x p e n d itu re s  in T hailand  w ere  on a 
rapid  up w ard  tren d , rising from THB 25 ,315  million in 1980 to  THB 4 3 4 ,9 74  million in 
2005 (Figure 8 a n d  T able  2  in A p pen d ix  A ),a  17.2-fold in c re a se . P e r-cap ita  health  
sp e n d in g  ro se  from  THB 545  in 1980 to  THB 6 ,994  in 20 05  (F igure 9), a  12.8-fold 
in c re a se  in cu rren t p rices . A s a  p e rc e n ta g e  of GDP, th e  national hea lth  ex p en d itu re  ro se  
from 3.8%  in 1980 to 6 .1%  in 20 05  (Figure 10), th e  grow th rising a t th e  ra te  fa ste r  than  
th a t for GD P, i.e. an  a v e ra g e  a t 7 .7%  in real te rm s while th e  a v e ra g e  GDP grow th w as  
only 5 .7%  ann ually  (Table 3 in A p pen d ix  A). M ost of hea lth  s p e n d in g  w as  on curative  
c a re  a s  e v id e n c e d  by  th e  fac t th a t th e  proportion  of p h a rm a c e u tic a l sp e n d in g  ro se  to 
42 .8%  of overall health  sp e n d in g  in 2005 (Table 3 in A p p en d ix  A a n d  Figure 10). As 
p re se n t in T ab le  4 a n d  5: th e  p h a rm aceu tica l co n su m p tio n  tren d  is grow ing  ev en  the 
eco n o m ic  is tre n d  to slow dow n. As th e  n u m b er of h e a lth c a re  se rv ic e  p rov id ers  have 
b een  e s ta b lish e d  a n d  e x p a n d e d  a io u n d  the coun try , it a ffec ts  to th e  c o s t  of logistics
activities co st.
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T able 1: V alue of locally p ro d u c e d  a n d  im p orted  d ru g s  (for h u m an  use) 1993-2005
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S ource: T hailand health  profile 2005-2007 report, B ureau  of Policy a n d  s tra te g y , Ministry
o f P ub lic  Health.
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Figure 7: P roportion  of ex p en d itu re  on d ru g s  a n d  health  in T hailand a n d  o th e r  cou n tries  
S ou rce : T hailand  h ea lth  profile 20 05-2007  report, B u reau  of Policy a n d  s tra te g y , Ministry

of Public Health.

Figure 8: O verall public  a n d  private health  ex p e n d itu re  in y e a r  1995-2005
S ource: T hailand health  profile 2005-2007  report, B u reau  of Policy a n d  s tra te g y , Ministry

o f P ub lic  Health.
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Figure 9: Overall health  ex p en d itu re  p e r  c a p ita  a t cu rren t p r ic e s  a n d  a t 1988 p rices ,
1995-2005

S ource : T hailand health  profile 2005-2007  report, B u reau  of Policy a n d  s tra te g y , Ministry
of Public H ealth.

Figure 10: Overall of health  a n d  d ru g  e x p e n d itu re s  
S ource: T hailand health  profile 2005-2007 report, B u reau  of Policy a n d  s tra te g y , Ministry

o f P ub lic Health.
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T able  4: Drug d istribu tion  in Thailand: P e rc e n ta g e  of d ru g  v a lu e s  d is trib u ted  th rough
drug  ou tlets

S ou rce : T hailand h ea lth  profile 20 05 -2 007  report, B u reau  of Policy a n d  s tra te g y , Ministry
of Public Health.

A cc o rd in g  to Tourism  Authority of T hailand fac t sh e e t , in th e  y e a r  2007, 
th e re  a re  app ro x im ate ly  a  total of 1,256 ho sp ita ls  with 110 ,176  b e d s  in T hailand , w hich 
include a  total of 82 9  g o v ern m en t ho sp ita ls  with 74 ,56 2  b e d s  u n d e r  th e  Ministry of 
Public H ealth. A nd th e  re s t is 336 private  hosp ita ls  na tionw ide  with 35 ,61 4  b e d s . As the  
T hailand health  profile 20 05 -2 007  report, health  c e n te rs  h av e  b e e n  built a n d  d istribu ted  
to c o v e r  all s u b  d istric ts  ( tam bons) a c ro s s  th e  cou n try  s in c e  th e  last d e c a d e .  เท 2006, 
th e re  w ere  9 ,762  health  c e n te rs  nationw ide. The health  c e n tre  to  popu la tion  ratio rising 
in th e  last d e c a d e  h a d  a  rising tren d  in all reg ions of th e  country , from 1 :10 ,064  in 1979 
to 1 :5,106 in 2006 . A lthough health  c e n te rs  a re  m ostly c lu s te re d  in th e  C en tra l Region, 
th e  regional d isp a ritie s  h av e  actually  d e c re a s e d  a s  sho w n  T ab le  5 .T here  a re  m ore  than 
15 ,000 drug  s to re s  a n d  m ore th an  16 ,000 clinics in y e a r  20 05 , (A ppend ix  A: T ab le  6, 7, 
8, a n d  9). The d istribu tion  of d rug  ou tlets c o v e ra g e  a re  lo c a te d  ov er th e  co u n try  a n d  the 
grow th h a s  show n an  in c reas in g  tren d  in p a s t  d e c a d e .  T herefo re , th e  p h a rm aceu tica l 
se rv ice  p rov iders h av e  to  prov ide their se rv ices  to c o v e r  all d istribu tion  c h a n n e ls  to 
c o m p e te  in th e  m arket. เท b e tte r  logistics p e rfo rm a n c e s  w ithout env ironm ental
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c o n sc io u s , e v en  th e  o p e ra tio n s  p e rfo rm an ce  a re  im prove b u t it will b e  in c reas in g  the  
im pact to en v iro n m en t reg a rd in g  m ore activities, m ore  e n e rg y  co n su m p tio n , a n d  m ore 
using re so u rc e s , includ ing  p a p e r , p a ck ag in g  a n d  fuel co n su m p tio n , esp ec ia lly  th e  
g re e n h o u se  g a s  em iss io n s  c a u s e d  by transp o rta tion  is a lso  grow ing.

T able 5: D istribution of health  c e n te rs  by region in 1979 - 2 0 0 6

S ource: T hailand  health  profile 2005-2007  report, B u reau  of Policy a n d  s tra te g y , Ministry
of Public Health.

A s th e  a b o v e  literature a n d  se c o n d a ry  d a ta , th e re  a re  lim ited of re se a rc h  
on p h a rm aceu tica l logistics se rv ice  prov iders w hich c re a te  th e  big im p ac t to the 
environm ent reg a rd in g  to th e  in c reasing  ra te  of d ru g  co n su m p tio n  a n d  health  c a re  
se rv ice  prov iders. T he p h a rm aceu tica l sup p ly  chain  in T hailand is co m p lex  a n d  involves
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m ultiple o rg a n iz a tio n s  th a t p lay  d ifferen t ro les a n d  s o m e  tim e ov erlap  ro les เท d ru g  
d istribu tion  a n d  c o n trac tin g , including p h a rm a c is t a t ho sp ita ls  a n d  d ru g s to re , 
m a n u fa c tu re s , d is tribu to rs , w h olesaler, a n d  re ta ile rs w hich  all of their activities c re a te  th e  
im p ac t to  th e  env ironm en ta l. This p a p e r  fo cu s  to  ex p lo re  a n d  o b se rv e  th e  cu rren t 
o p e ra tio n s  a n d  log istics  activities of a  lead in g  p h a rm a c e u tic a l distributor, w hich is th e  
key p lay e r in su p p ly  ch a in  sy stem  a n d  c re a te  an  im p ac t to  env ironm ent.

A cco rd in g  to th e  T hailand P h a rm a c e u tic a ls  a n d  H ea lth ca re  R eport 2009  
p re s e n te d  th e  m ark e t v a lu e  in y ea r  2008 , e s tim a te d  a t THB 116.1 billion a n d  is e x p e c te d  
to THB 161 .99  billion in 2013. With th e  distribu tion of h e a lth c a re  se rv ice  p rov id ers  
c o v e ra g e  a re  lo c a te d  o v e r th e  reg io ns of T hailand m ore  th an  4 3 ,0 0 0  p la c e s  b a s e  on the  
d a ta  of T hailand  health  profile 2005-2007  by  th e  Ministry of Public H ealth (Table 6, 7, 8, 
a n d  9), including pu b lic  a n d  private ho sp ita ls , health  c e n te rs , d ru g  s to re s , a n d  clinics. 
The d istribu tion  of hea lth  c e n te rs  w as in c re a se d 'f ro m  4 ,0 8 8  ou tle ts , in y e a r  1979 to  
9 ,762  ou tle ts  in 2006 , w hich is in c reas in g  by  138 .80%  a n d  d ru g  s to re s  w ere  in c re a se d  
from 12 ,125  d ru g s to re s  in y e a r  1979 to  15 ,425  d ru g s to re s  in y e a r  20 06  w hich is 
in c reas in g  by  27 .22% . T he grow th of industry  im plies th a t m ore  o p e ra tio n s  a n d  logistics 
activities will b e  o c c u rre d , it will im pact to env ironm en tal in bo th  d irec t a n d  indirect 
w ays. A s th e  p h a rm aceu tica l industry tren d  h a s  b e e n  in c reas in g  a n d  the 
p h a rm aceu tica l d istribu to r is th e  key p layer am o n g  th e  c h a n n e l in term ed iaries  with bo th  
d rug  m an u fac tu re rs  a n d  en d -u se r.

T herefo re , th is s tu d y  a im ed  to s tu d y  a n d  ex p lo re  th e  p ro p e r  m odel, 
app ly ing  s tra te g y  a n d  a d d re s s e d  the  g re e n  log istics activ ities th a t m ight b e  p o ss ib le  to 
im prove th e  env ironm en tal p e rfo rm an ces  of p h a rm aceu tica l s e rv ic e  prov iders.

Applying L ean principles an d  tailored logistics s tra teg y  in th e  se rv ic e s  sec to rs .

T here  a re  various th eo ries  an d  s tra te g ie s  of logistics a d d re s s e d  in 
p rod uction  a n d  m anu fac tu ring  industries. S im ultaneously , in J a p a n , Just-In-T im e (JIT) 
p ro d u c tio n s  with th e  go a l to re d u c e  all w as te  from m an u fac tu rin g  a n d  inventory a n d  a d d
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v a lu e  for th e  cu s to m er. T here  a re  se v e ra l activ ities for the  firms to  m onitor, including 
w a s te  tim es, inflated inven tories, u n n e e d e d  p e o p le  or m aterial m o v em en ts , u n n e c e s s a ry  
p ro c e s s in g  s te p s , a n d  an y  o th e r non-value  a d d in g  activity. As JIT is th e  b a c k b o n e  of th e  
lean  m an u fac tu rin g  sy s tem  a n d  initiate by  Toyota in their p rod uc tion  sy s tem  w hich lean  
m anu fac tu ring  h av e  b e e n  d e riv ed  from JIT. L ean M anufacturing d e f in ed  a s  th e  
o rgan iz ing  overall b u s in e ss  p r o c e s s e s  to de liver p ro d u c ts  with g re a te r  variety  a n d  
su p e rio r  quality  using  le s s  re so u rc e  a n d  in a  sh o rte r  tim e th an  m a ss  p rod uc tion  m e th o d s  
(Jina, B h a tta ch a ry a  K., a n d  W alton D., 1997) a n d  th e  ph ilo so p h y  h a s  b e e n  a p p lie d  in 
m any  b u s in e s s e s . O n e ex am p le  in c lu d es  th e  ap p lica tio n  of lean  p rin c ip les  in high 
variety, low vo lum e (HVLV) se g m e n t, im proving th e  su p p lie r  se lec tio n  a n d  evalua tion  for 
m anu fac tu ring  c o m p a n ie s  for in c reas in g  th e  p u rc h a s in g  p e rfo rm an ce  effic iency  (Barla, 
2003), rem ark ab le  lean  su p p ly  of th e  b e s t p ra c tic e s  for env ironm en tal identify in 
au tom otive  industry  (Lam m ing, 1996).

A part from th e  lean  c o n c e p t  s u c c e s s  in m anu fac tu ring  a n d  p rod uc tion , a  
lean  a p p ro a c h  in p u re  se rv ice  env ironm ental is very  limited (Bow en a n d  Y oungdahl, 
1998; A bdi e t al., 2006; P iercy a n d  Rich 2009). H ea lth ca re  se rv ic e s  p ro v id er a p p ly  lean  
thinking with flow m o d els  to libera te  existing re so u rc e s  a n d  a llo ca te  th em  for further 
im p rov em en ts  (Kollberg, D ah lg aard  J. a n d  B rehm er, 2007). S u c c e ss fu l lean  p rin c ip a l’s  
c a s e s  of ed u c a tio n  institutions c o m e  from th e  to p  le a d e rsh ip  th a t fo c u s e s  on c o s t 
reductio n  or b u d g e t con ta inm en t initiatives, w a s te  reduc tio n , im p rov ed  op era tio nal 
effic iencies co n trib u te  to susta inab ility  (Com m  a n d  M athaisel, 2005). As lean  ad o p tio n  in 
se rv ice , suitability of b a s ic  lean  m eth o d o lo g ies  s u c h  a s  v a lu e  u n d e rs ta n d in g , p ro c e s s  
m ap p in g  a n d  p rob lem  solving significan t im prove th e  se rv ice  quality  of call c e n te r  
se rv ice  p rov id ers  (P iercy a n d  Rich, 2009). G lobal retail su p p ly  ch a in s  a d o p t lean  tools to 
im prove th e  efficient c o n su m e r re sp o n s e  (LCR), w hich  b rin g s  su p p ly  p a r tn e rs  c lo se r  
to go tho r to re d u c e  s to ck s  th ro ug hou t th e  rotail su p p ly  chain , from th e  s to re  to th e  origin 
m an u fac tu re r (Lam m ing, 1996), re d u c e d  holding s to c k  c o s t , r e d u c e d  write-off c o s ts  on 
p e r ish ab le  item s a n d  an  in c re a se d  ability to p rov id e  p ro d u c t ava ilab le  b a s e d  on 
u n p red ic tab le  c u s to m e r d e m a n d  (Jo n e s  an d  C larke, 2002 ; Fernie a n d  M cKinnon, 2003;
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A b ern a th y  e t al., 2000). A s a b o v e  literature review, p resen tly  th e re  is lim ited re se a rc h  for 
app ly ing  lean  c o n c e p ts  in p h a rm a c e u tic a l distribu tions.

Tailored Logistics s tra te g y

F urtherm ore on  a d o p tin g  g re e n  innovation c o n c e p t  a s  a  co m p an y  
s tra teg y , th e  log istics c o m p a n ie s  a ttem p t to se rv e  e a c h  c u s to m e r  req u irem en t, w ho 
value  th e  p ro d u c t a n d  se rv ic e  in d ifferen t w ays a n d  different in individual p e rc e p tio n s  by 
offering a n d  c rea tin g  va lue  for c u s to m e rs  into th e  p ro d u c ts  a n d  se rv ic e s  in d istinct 
w ays. The c o n c e p t of “ta ilo red  lo g istic s” h a s  b e e n  d e v e lo p e d  to  e m p h a s iz e  th e  
in tegration  of logistics s e rv ic e s  with th e  c o re  p ro d u c t in o rd e r  to g ive  e a c h  cu s to m e r a 
va lue  a d d e d  p ro d u c t w hich h a s  b e e n  tailor m a d e  a c c o rd in g  to  his o r  h e r  requ irem en t 
(Fuller, O 'C onor, a n d  R aw linson, 1993). T hus th e  c o m p a n ie s  c a n  tailor log istics sy s te m s  
a s  a  key  s tra te g y  for differentiator, com petitive  a d v a n ta g e , c o s t  sav in g  a n d  m ore 
profitable th ro ug h  th e  log istics ch a n n e l of m anufac tu ring  tran sp o rta tio n , w areh o u sin g , 
o rd e r handling , a n d  control th ro ug h  p ro d u c ts  a n d  se rv ice  flow.

This p a p e r  will an a ly ze  th e  existing c o n c e p ts  of g re e n  innovations an d  
g re e n  s tra te g ie s  co lla b o ra te d  with lean  princip les that a re  very  effective  in the  
m anufac tu ring  env ironm en t a n d  ap p ly  th e  c o n c e p ts  to a  p h a rm a c e u tic a l se rv ice  
p rov ider environm ent. A c o n c e p t  m odel will b e  d e v e lo p e d  a n d  te s te d  in theory  to  gain 
kn ow ledg e  co n ce rn in g  po ten tia l c o s ts  red u c tio n s  a n d  im proved  env iron m en ta l im p ac t to 
a  p h a rm aceu tica l distributor.

The re se a rc h  will s tu d y  th e  p h a rm aceu tica l lo g istics  a n d  su p p ly  cha ins, 
including op era tio nal p ro c e s s , log istics p ro c e s s , d istribution p ro c e s s , in ternal /  ex ternal 
fac to rs  th a t re la te  to g re e n  innovation a n d  tailored  logistics c o n c e p t  will b e  a p p lie d  to a  
lead in g  p h a rm aceu tica l log istics se rv ice  prov ider c a s e  s tu d y  w hich is fac ing  a  hostile 
m arket situation. T he inventory m a n a g e m e n t a n d  inbo und  activ ities in th e  w a re h o u se  a re  
ou t of s c o p e  s in c e  re se a rc h  m ateria ls  a lread y  ex ist in th a t field.
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The current operations of pharmaceutical distributor start from order 

processing, which is the first step of logistics process, including order transactions, 

paper using, time, energy, and all the error creating processes and the impact to the 

environment. Also, the distribution process, including delivery is one of the major costs 

to the company and energy consumption, time consuming, and distribution business 

line was the highest carbon emission.

The order processing starts with the receipt of an order from a customer 

and from many sources, including paper via fax, mail, telephone in, and via 

electronically software. It is an everyday task that order people have performed 

hundreds of times. Regularly, the first step in most order processing is to verify the 

accuracy of the order to ensure that the document contains no internal errors such as 

customer name, address for billing and shipping, product name, code, price, quantity, 

bonus, and special promotion. The data checking and issuing orders are performed by 

human who could create mistakes. The order processing speed and errors can be 

detected in data depend on the working experience and individuals skills.

The next step is to determining the inventory stock for shipping the 

goods, and then verifies the customer's credit or ability to pay. The orders with 

instructions are sent to a warehouse to process the orders. At the warehouse an “order 

picking list" is given to a warehouse staff, which assembles the specific order. เท the 

packing area, it is checked and packed for shipment, and the package is labeled. The 

dispatch staff prepares the transportation documents and notifies a carrier to pick up 

the shipment. An invoice for the goods is sent to customer which all various inventory 

and financial records are updated. เท addition, managing and improving the order cycle 

time which is a period between placing one set of orders and the next, is more 

demanding by customer to evaluate the logistics service provider's performance. 

Reducing order to delivery cycle time is an important issue in supply chain management 

and hard to control. This paper will propose strategy, tailoring activities, and enhancing 

fit, such as quality improvement, cost effective and lead time reductions.
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Beside, the distribution processes, especially the delivery transaction, 

create big impact on the environment. The proposed strategy relies on a combination of 

routing and speed options, and tailored to conditions of geographic in metropolitans’ 

areas. Many existing research studied and present the strategy that applied with many 

industries such as automotive, textile, consumer products, and manufacturing. This 

paper will explore and illustrate the model that is increasing vehicle utilization and 

improving transport efficiency, which is considering how delivery vehicles might be used 

to collect waste and/or return goods.

The proposed model will be adapted to each area’s likely right whale 

occurrence. The strategy also recommends continuing support for existing protective 

actions and examines the proposed model to serve the modern customers are now even 

more demanding as a response, logistics delivery and service criteria are enablers of 

competitive advantage.

1.2 Research Objectives

This research aimed to study and explored green innovations and to 

tailor logistical activities that had the potential to become the next element of strategy as 

an inventive way of creating value for customers and sustainable growth for 

pharmaceutical logistics service providers in Thailand. The objectives of the researches 

were following;

1. To review the existing research regarding green innovation, supply 

chain management, supply chain practices, logistics, distribution and lean model that 

reduce total costs and improve customer service levels.

2. To understand and analyze activities that need to be addressed and 

was essential to implement green innovations for pharmaceutical logistics service 

providers, including product owners, distributors, wholesalers, and retailers.
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3. To identify which green innovation strategy, tailor activities and lean 

logistics philosophy can be applied and utilized by pharmaceutical service providers.

4. To examine and develop a green logistics model that was tailored for 

pharmaceutical distribution company including order process, ordering mistake­

proofing, logistics procedures that lead to cost-effectiveness and smooth delivery 

(efficiency, speed, routes and delivery reliability) to customers, and energy saving that 

can reduce the carbon emission.

5. To examine the fit of the proposed model of tailor made logistics 

activities for the pharmaceutical services providers.

1.3 Research Scope

This research aimed to explore green innovation including green 

definition, green supply chain management, supply chain management practices, green 

innovation practices, tailored logistics, lean principles in'service sectors and to establish 

the likely associated operational models. As in Figure 11, the study also investigated 

operational flexibility, product categories, and order cycles, work in a shared data 

environment, technology sharing and logistics activities which focus only on outbound 

activities, and then analyzing and evaluating the factors that influence improvement in 

the company environmental performances. เท addition to explore the green strategy and 

tailor strategy collaborate with lean concept were right for the Thai pharmaceutical 

service provider. The next section observed the implementation of the proposed model 

within ordering process and outbound activities that reduce administration and 

distribution costs by consolidating, taking advantage of economic of scale and 

streamline transportation routes. The results were also analyzed and validated through 

the improvements of work efficiency, accuracy, and Key Performance Indicators (KPI) 

as a measurement tool based on the guideline of the ISO 14031 and GSCM/PM
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concepts (Hervan, Helms and Sarkis, 2005). The last section analyzed data and results 

with conclusions.

W aste

Inventory
checking

Order release

— Pick & Pack — Dispatch

— Checking — Loading

Secondary
packing

W aste

iliilië p IS l Sw iBB

Figure 11 : Overview of current operations and logistics procedure of the case study and

scope of study

1.4 Research Framework

This research focused to observe and examine the green concept in 

private sector company by applying the proposed model tailor made logistics activities 

for the pharmaceutical service supply chain management system that would be

increase working efficiency through KPI as it presented in Figure 12 below.

Figure 12: A Conceptual Framework
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1.5 Conceptual Model study

This research focused to examine the fit of the proposed model of tailor 

made logistics activities for the pharmaceutical services supply chain management 

system. The model created base on observing the current practices of pharmaceutical 

service providers and literature review related to green supply chain management 

study, green process innovation and value chain analysis. Setting and measuring Key 

Performance Indicators (KPI) based on the guideline of the ISO 14031 and GSCM/PM 

concept

Figure 13: The proposed model base on green process innovation concept
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1.6 Key Words

Green process innovation, supply chain management, tailor logistics, 

sustainable development, lean logistics model, green supply chain management 

performance measurement (GSCM/PM)

1.7 Expected Outcomes of the study

1. Eligible to apply different green activities by implementing the 

proposed model, collaborate with ordering process and outbound logistics activities in a 

pilot company in a pilot project: “Green Innovation Solutions with a Tailored strategy"

2. Key Performance Indicators (KPI) related to the improvement of 

company environmental performance based on the guideline of GSCM/PM and ISO 

14031 of the pharmaceutical distributor was improved by applying the proposed model.

3. The logistics activities addressed by implementing the proposed 

model were accepted by other stakeholders of pharmaceutical service providers.

1.8 The Expected benefits of the study

1. ไ he research could illustrate the green activities that improve 

organization environmental performance that effected cost reduction and service levels.

2. Applying the proposed model would lead the pharmaceutical service 

providers to gain competitive advantages in term of cost reduction and reduce 

environment impact.

3. This research could illustrate the proper green logistics practices for 

other stakeholder to see the opportunities to improve environmental performance.
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4. The research resulted of this case study would be applicable to other 

Thai pharmaceutical logistics service providers.

1.9 Research Methodology

The research process began with the generation of idea from a literature 

review to provide a historical perspective of the respective research area and a case 

study observation in order to establish general principles for exploring, investigate, and 

generated a new understanding (Voss et al., 2002). According to the data gathering 

from available secondary data of the Thai health care industry, all stakeholders, such as 

pharmaceutical manufacturers, distributors, hospitals, clinics, drug stores and 

healthcare institution are connected along the supply chain system and create an 

impact on the environment, which logistics distributors are one key factor regarding 

operations and logistics activities and as a center of networking. The exploratory case 

study was conducted within one of Thai leading pharmaceutical distributor to 

understand the current practice among pharmaceutical logistics service providers and 

the key impact factors to environment and the performance outcomes.

Step 1: Collect relevant information:

Secondary data: Literature Review and secondary data 

Primary data: Observation ca3e study current practices.

Step2: Analyze and define the appropriate model and determine KPI 

related to GSCM/PM

Step 3: Implement the proposed model

Step 4: Measurement of the result according to KPI



30

Step5: Extending the proposed model to other stakeholders by 

conducting depth-interview

Step 6: Conclusion

As collecting relevant information, the paper began with a literature 

review of green logistics, green innovation, lean model, and tailored logistics which led 

to the development of research framework and established the proposed model. This 

research focused on detail information on the practices of pharmaceutical operations 

and logistics process and activities related to the carbon emission.

Besides the data gathering from literature review and exploratory 

research, the methods of research such as clustering, categorization and cross­

comparison have been applied. The study focused on the observation of the case study 

company practices to highlight the degree of lean model utilization within 

pharmaceutical logistics service providers and tested the proposed model. This was 

followed by interviewing the relevant and key personnel involved in lean implementation. 

The results were analyzed and validated through workshops and case studies. The 

measurement of their outcomes through KPI related to GSCM/PM and ISO 14031 

guidelines. Then extending this proposed model to other stakeholder and collecting the 

data by using the structured interviews with experts in the field of a pharmaceutical 

provider and top industry executive and drugs owners. A total of 20 interviews were 

conducted. เท order to gain sufficient depth as well as width in the research, more 

details including the perception, strategy, green activities and logistics model that lead 

to logistics innovation methods investigated were investigated.

The sampling frame of the research design comprised an ISO 14000 

certified pharmaceutical distribution company in Thailand and other top ten healthcare 

services provider based on value and volume ot logistics transactions comprising 10 

expertise of distributors and hospitals managers and 10 other drugstores by depth 

interviews. This study used the convenient samples by using the snowballing technique
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regarding the efficiency and effectiveness in identification of suitable interviewees. It 

also reduced difficulty and cost (Moriarty, 1983)
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