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ABSTRACT 

O n e  o f  t he  mo s t  i mp or t a nt  r e s e ar ch  t op i cs  i n  t h e  a r ea  o f  i n fo r mat i on  s ys t e ms  

( I S )  ha s  b een  f o r  ma n y yea rs  t he  b us i n es s  va l u e  t he y g en e r a t e.  I ni t i a l l y ,  

f r om t h e  mi d  1980 s  un t i l  t he  mi d 1 99 0 s  ( R o a c h  198 7 ,  S t r a s s ma n  19 90 ,  

B r yn j o l fs s on  1 993 ,  S t r as s ma n  1 997 ) ,  v e r y l i t t l e emp i r i c a l  ev i d en c e ha d b ee n  

f ou n d  o f  a  p os i t i v e  s t a t i s t i c a l l y s i gn i fi c a nt  as s o c i a t i on  b e t we en  i n f o r ma t i o n  

a n d co mmun i ca t i o n t e c hn o l og y ( I CT )  i n v es t me n t  a n d b us i n es s  p er f o r ma n c e ,  

g i v i n g  r i s e  t o  t he  e xt en s i v e  d eb a t e  on t he  ‘ I C T  P r od uc t i vi t y P ar a dox ’  

( B r yn j ol f s s on  1993 ) .  H o we v er ,  f r om t h e  mi d  1 990 s  un t i l  t o da y,  t her e  ha s  

b een  c on s i d er ab l e  e mp i r i ca l  ev i d en c e o f  a  pos i t i v e s t a t i s t i c a l l y s i gn i f i ca n t  

c on t r i b ut i on o f  I CT  i n v e s t me n t  t o  s e v e r a l  mea s ur e s  o f  b us i n es s  p e r f o r ma n c e  

( B r yn j ol f s s on a n d H i t t  19 9 6 ,  S t ol a r i ck  1999 ,  O E C D  2 0 0 3 ,  O E C D 20 0 4 ,  

L o uk i s  a n d S a p o un as  20 0 5 ) ,  ev e n t houg h t he r e a r e s t i l l  s t udi es  wi t h  mi xe d  

o r  i n co n c l us i v e  r es ul t s  ( e . g .  S t i r oh 199 8 ,  C a rr  20 0 3 ) .  Af t e r  2 0 0 0  t he  mai n  

e mp has i s  o f  t he  r es ea r c h  i n  t hi s  a r e a  ha s  b ee n  p ut  o n t he  i d en t i f i c a t i on  o f  

f a c t or s  a n d  con d i t i o ns  t ha t  ca n i n c r ea s e  t h e  b us i n e ss  va l ue  g en e r a t ed  b y 

I C T .  T hi s  r es e a r ch  s hows  t h a t  t he  b us in es s  v a l ue  g en e r a t ed  b y t he  IC T  

‘ ha r d ’  i n v es t me n t  o f  o r ga n iz a t i on s  ( i . e .  i n  c o mp u t er  ha r dw ar e ,  so f t w ar e ,  

e t c. )  ca n s i g ni f i c a nt l y i n cr ea s e ,  i f  i t  i s  c omb i n ed  wi t h  a pp r op r i a t e  ‘ s o f t  

i n v es t me n t ’  i n  n ew  wo r k  p r a ct i ce s ,  r e d es i g n o f  b us i n e ss  p r oc e ss es ,  n e w  

h uma n  s k i l l s ,  i n n ov a t i o ns ,  e t c .  ( e . g .  Br yn j o l f s s o n e t  a l  20 0 2 ,  R a mi r e z  20 0 3 ,  

L o uk i s  a n d S a p oun as  20 0 5 ,  Ar v a ni t i s  20 0 5 ,  H e mp el l  20 0 5 ) .  

T h i s  d i s s er t a t i on  p r es en t s  t h e  r e s u l t s  o f  t he  f i r s t  emp i r i c a l  i n v es t i g a t i on o f  

i )  t he  i mp a ct  o f  i n f o r ma t i on a n d c ommun i c a t i on  t e chn o l ogi es  ( I CT )  

i n v es t me n t  o f  f i r ms  on t he i r  b us i n es s  per f o r ma n ce  i n  G r ee c e ,  a n d  i i )  t h e  

e f f e c t  o f  a  n umb e r  o f  i n t e r na l  f a c t or s  ( as so c i a t e d  wi t h  t he  i n t e r i or  o f a  fi r m)  

a n d ext e r n a l  f a c t o r s  ( a s s oc i a t ed  wi t h  t h e ex t e r n a l  en vi r on m en t  o f a  f i r m) ,  

w hi c h  ha d  n ot  b e en  p r ev i ous l y e mp i r i ca l l y  i n v e s t i ga t e d,  o n t h i s  i mpa c t  o f  

I C T  i n v e s t me n t  on b us i n e ss  p e r f o r ma n c e .  Ou r  s t ud y c on s i s t s  o f  f ou r  p ar t s .  I n  

t he  f i r s t  p a r t  w e  i n v es t i g a t e  t he  e f f e c t  o f  b o t h  ‘ ha r d ’  I C T  i n v e s t me n t  ( i n  IC T  

h ar dw a r e,  s o f t w ar e  a n d n e t w or ks )  a n d ‘ s o f t ’  IC T  i n v es t me n t  ( i n  IC T  

s t r u ct u r es ,  h uma n  r e s ou r c es  a n d  s k i l l s )  on  f i r m  o ut p ut .  I t  i s  b as ed  on  da t a  

f r om b i g G r e ek  i n dus t r i a l  fi r ms ,  w hi ch  h a v e  b e e n  c o l l ec t e d  vi a  a  

q ues t i on n a i r e -b as ed  s u r v e y co n du c t ed  i n  coop er a t i on  wi t h  t h e F ed er a t i on o f  
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G r ee k  I n dus t r i e s  ( F GI ) .  Us i n g t he s e  da t a ,  e con o me t r i c  mod e l s  o f  ou tp ut  ha v e  

b een  c on s t r uc t ed  b as ed  on  t he  mi c r o ec o n o mi c  p r o duc t i o n  t he o r y.  O u r  

a na l ys i s  sh ow s  t ha t  t he  C ob b - D oug l a s  p r o duc t i o n f un c t i o n c a n a de q ua t e l y  

d es cr i b e t h e  r e l a t i on  b e t w e e n o u t p ut  a n d i n p ut s  i n  t he  G r e ek  c on t e x t ,  i n  

c o mpa r i s o n  t o  t h e  mor e  gen er a l  t r a n s c e n de n t a l  p r oduc t i o n f un c t i on.  Us i n g  

t he  C ob b - D ou gl as  p r odu c t i on fu n c t i on,  i t  h a s  b e en  fo un d  t ha t  ‘ ha r d ’  IC T  

i n v es t me n t  i n  Gr e e c e  ma k es  a  p os i t i v e  a n d s t a t i s t i ca l l y  s i gn i f i c a n t  

c on t r i b ut i on t o  fi r m ou tp ut ;  ho we v er  i t s  o ut p ut  e l a s t i c i t y i s  l owe r  t ha n t h e  

o n e  o f  t he  n on - c o mp u t er  ca p i t a l  a n d muc h  l ow e r  t h a n t h a t  o f  t h e  l a b ou r .  

Al s o ,  f r o m t he  me a s u r es  o f  t h e  ‘ s o f t ’  I C T  i n v es t me n t  w e  ex a mi n ed ,  i t  ha s  

b een  f oun d  t ha t  t he  e x i s t e n ce  o f  a  s ep a r a t e  I CT  dep a r t me n t  ha s  a  p os i t i v e  

a n d s t a t i s t i ca l l y  s i gn i f i c a n t  e f f e c t  on  f i r m  out p ut ,  wh i ch  i s  o f  c on s i der a b l e  

ma g n i t u de  o f  a b out  t wo  t h i r d s  o f  t he e f f e c t  o f t he  har d I C T  i n v es t me n t .  T h i s  

f i n d i n g u n der l i n e s  t h e i mp or t a n c e  o f  t h i s  d i me n s i on  o f  t he  s o f t  IC T  

i n v es t me n t ,  as  i t  ca n i n c r ea s e b y t wo  t h i r ds  on  a v er a g e t h e b us i n es s  v a l u e  

g en e r a t ed b y t h e  ha r d  IC T  i n v e s t men t .  F i n a l l y ,  t he  p os s i b i l i t y o f  a n  e f f e c t  o f  

f i r m s i z e  on t he  s t r u c t u r a l  s t a b i l i t y  o f  t h e  e co n o me t r i c  mode l s  w e  e mpl o ye d  

w as  a l s o i n v es t i ga t e d ;  i t  was  fo un d  t ha t  f o r  f i r ms  wi t h  t ot a l  s a l es  a b ov e  

a b ou t  €  20  mi l l i on t h e s t r u c t ur e o f  t h e  mode l s  i s  r ea s on a b l y s t ab l e,  a n d  

t he r ef o r e t he con c l us i on s  d r a wn  f r o m t hem a r e v a l i d  a t  l e as t  f o r  t h e wh ol e  

r a n ge  o f f i r m  s iz es  t ha t  ou r  da t a  co v er .   

I n  th e  s ec on d  p ar t  o f  ou r  s t ud y w e i n v es t i g a t e t h e e f f e c t  o f  t w o f a c t o r s  

a s s oc i a t ed  wi t h  t he  ex t e r n a l  en v i r o n me nt  o f  a  f i r m:  i )  t he  ‘ ge n er a l i z ed ’  

c o mp et i t i on i t  fa ce s ,  w hi ch,  a c co r d i n g t o  M.  P or t e r ’ s  ‘ F i v e F o r c es  M ode l ’  o f  

c o mp et i t i on  i n cl ude s  t he  b a r ga i ni n g  p ow er  o f i t s  s up p l i e r s ,  t h e  b a r ga i n i n g  

p ow er  o f  i t s  b u yer s ,  t he  c o mp et i t i v e r i v a l r y f r om i t s  co mp et i t o r s ,  t he  t h r e a t  

o f  n e w e n t ra n t s  a n d t he  t h r ea t  o f  s ub s t i t u t e  p r oduc t s  o r  s e r v i ces ,  a n d  i i )  t h e  

s t r a t eg y t h e  o r ga n iz a t i on f o l l ows  f o r  r e s po n d i n g t o  p r es s u r e s  o f  i t s  ex t e r n a l  

e n v i r on men t ,  on  t he  b us i n es s  va l u e  gen e r a t ed  b y IC T  i n v e s t me n t .  T h e s t ud y 

i s  b as ed  on  fi r m- l ev e l  d a t a  f r o m Gr ee k  co mp a n i e s ,  w hi ch  ha v e  b ee n  

c o l l ec t e d  t h r ou gh  a  q u es t i o n n a i r e -b a s e d  s u r v e y i n  coo p er a t i on  w i t h  I C AP ,  

o n e  o f  t he l a r ge s t  b us i n e ss  i n fo r ma t i on a n d co n s u l t i n g co mpa n i es  o f G r e e c e .  

Us i n g t hes e  da t a  a r e co n s t r uc t e d  ec on o m et r i c mo del s  o f ou t p ut  b as ed  on  t h e  

C ob b - D o ug l as  p r o duc t i o n  f un c t i on.  F r om t hes e  mo d el s ,  i t  i s  con c l ude d  t h a t  

h i g her  l e v e l  o f  b ar ga i n i n g p ow er  o f  s u p p l i er s  c a us es  a  s i gn i f i ca n t  i n c r e as e  

( 41 % )  o f  t he  b us i n e ss  v a l ue  gen e r a t ed  b y I C T .  Al s o,  con c er n i n g  s t r a t eg y,  i t  

i s  con c l ude d  t ha t  f o l l ow i n g a  s t ra t eg y  o f f r eq u en t  i n t r oduc t i on  o f  n e w  

i n n ov a t i v e  p r oduc t s  a n d  s er vi c es  c a us es  a  s i gn i f i ca nt  i n c r eas e  ( 31 % ) o f  t h e  
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b us i n es s  va l ue  ge n e r a t ed  b y I C T .  T he s e  f i n d i n gs  me a n  t ha t  t he r e  a r e  

e n v i r on men t  c on d i t i ons  a n d  s t r a t egi e s  r es ul t i n g  i n  hi ghe r  I C T  b us i n es s  

v a l ue .  

I n  t he  t h i r d  p a r t  o f  our  s t u d y,  we  exa mi n e d  t he  i mp a ct  o f  fo u r  I C T  s t r a t eg i c  

a l i g n me n t  me cha n i s ms ,  w hi ch  a r e  as s oc i a t ed  w i t h  di f f e r e n t  h i e r a r ch i c a l  

l e v el s ,  a n d  a l s o b ot h  s t r a t e g y f o r mu l a t i o n a n d  i mp l em en t a t i on ,  o n  t h e  

b us i n es s  v a l u e  ge n er a t e d  b y I C T .  T h e  s t ud y i s  b a s e d  on t he  ab ov e  me n t i on e d  

f i r m- l ev e l  da t a  fr om G r e ek  c o mpa n i es .  F r om t he  eco n o met r i c  mod el s  w e  

e s t i mat ed ,  b a s e d o n t he  C ob b - D ou gl as  p r od uc t i on  f un c t i o n,  i t  i s  con c l ude d  

t ha t  t he  I C T  s t r a t eg i c  a l i g n men t  ca us e s  a  s t a t i s t i ca l l y s i g n i f i c a n t  a n d  l a r g e  

i n c r ea s e ( o f  a  l ev e l  o f  4 7 % )  o f  t h e  b us i n e ss  v a l ue  g en e r a t ed  b y IC T .  

F u r t h er mor e ,  a l l  t he  f ou r  IC T  s t r a t eg i c  a l i gn me n t  me cha ni s ms  w e exa mi n e d  

c a us e  s t a t i s t i c a l l y s i gn i f i ca n t  i n c r e as e o f  t he  b us i n es s  v a l ue  g en e r a t ed  b y 

I C T .  T he  b i l a t e ra l  r e l a t i on s hi p  b et w e e n  t he  I CT  P la n  a n d t h e  

b us i n es s / s t r a t e g y p l a n a n d i n v o l v e me n t  o f  t he  or ga n i s a t i o n a l  u n i t s  o f  t h e  

f i r m ( e . g .  d i r ec t o r a t es ,  de p a r t m en t s )  i n  t he  I S  a n d  a pp l i ca t i ons  d ev e l op me n t  

p r o j e c t s  a r e  t he  m ec ha n i s ms  wi t h  t he  mo s t  i n c r ea s i n g i mp a c t  on  t he  IC T  

b us i n es s  v a l u e ( 42%  a n d  4 4 % r es p e c t i v el y) .   

F i n a l l y i n  t he  f ou r t h  pa r t  o f  o u r  s t ud y,  w e con du c t e d a  comp a r a t i v e  

e mp i r i ca l  s t ud y o f  t he  e f f e c t  o f I CT  ca p i t a l ,  h uma n  c ap i t a l ,  o r ga ni z a t i on a l  

c ap i t a l  ( a d op t i on o f  n e w or ga ni za t i o n a l  p r a c t i c es )  a n d k n ow l e dg e  cap i t a l ,  o n  

l a b ou r  p r o duc t i v i t y  i n  G r ee c e  a n d  S wi t z e r l a n d.  I t  has  b ee n  b a s e d  on  fi r m-

l e v el  da t a  f r om b o t h c oun t r i es  c o l l ec t e d t h r ou gh  a  c ommon  q ue s t i on n a i r e ,  

f r om sa mpl e s  o f s i mi l a r  c omp os i t i on ,  f r om w h i ch  ec o n o met r i c  mod e l s  o f  

s i mi l a r  s p ec i f i ca t i on ha v e b e en  es t i ma t ed  f o r  b o t h  c oun t r i e s .  W e f oun d  

s t a t i s t i c a l l y s i gni f i ca n t  p os i t i v e  e f f e c t s  fo r  I CT  ca p i t a l ,  h uma n  cap i ta l  a n d  

“ e mpl o ye e  v oi ce ”  o r i e nt ed  o r ga n iz a t i on a l  p r a c t i c es  on  l ab o u r  p r odu c t i vi t y  

f o r  b ot h cou n t r i e s ;  on t he co n t r a r y n o e f f e c t  ( i n  t he  G r e ek  c as e )  o r  ev e n a  

n ega t i v e  e f f e c t  ( i n  t he S wi ss  cas e)  ha s  b ee n f oun d  f o r  “w or k  des i gn ”  

o r i e nt ed  o r g a ni za t i on a l  c ha n g es .  T her e  a r e  a l s o con s i de r a b l e  d i f f e r en ce s  

b et w een  t he  t w o c ou n t r i es .  F i r s t ,  i t  has  b ee n con c l ude d t ha t  S wi ss  f i r ms  a r e  

mor e  e f f i c i en t  a n d ma t u r e  i n  f o r mi n g a n d  us i n g k n owl e dge  c ap i t a l ,  t ha n th e  

G r ee k  o n es .  S eco n d ,  t he  e f f e c t  o f  “e mpl o ye e  v o i c e”  o n l a b ou r  p r odu ct i v i t y,  

w hi c h  i s  s i g n i f i c a n t l y p os i t i v e  fo r  b o t h  c ou nt r i e s ,  i s  b as ed  on  di f f e r e n t  t yp e s  

o f  p r a c t i ces .  I n  G r ee c e,  p os i t i v e  a n d  s t a t i s t i ca l l y s i gn i f i c a n t  e f f ec t  o n  

b us i n es s  p er f o r ma n c e  ha s  t h e  d ec e n t r a l i za t i on  o f  c o mp et e n ce s  r e f e r r i n g  t o  

t he  w or ki n g c on d i t i on s  ( w or k pa ce ,  wo r k  wa y,  w or k s eq ue n c e) ,  wh i l e  i n  
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S wi t z e r l a n d  t he de ce n t ra l i z a t i on  o f co mp e t en c es  ha vi n g  t o  d o wi t h  t he  w or k  

c on t e n t  ( con ta c t  t o  cus t om er s ,  s ol vi n g  o f  p r ob l e ms  r e l a t ed t o  cu s t om er s ) .  

T h e  r es ul t s  o f  t h i s  c omp ar a t i v e  s t ud y p r ov i d e e v i den ce  t ha t  t he  n a t i o n a l  

c on t e x t  i n f l u en c es  t he e f fe c t  o f  t hes e  ‘ n ew ’  p r o duc t i o n f a c t o rs  on l a b o r  

p r o duc t i vi t y.  
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ΠΕΡΙΛΗΨΗ  

Έ ν α  α π ό τ α  σ η μ α ν τ ι κ ότ ε ρ α  πε δ ία  έ ρ ε υ ν α ς  σ τ ο χ ώ ρ ο τ ω ν  π λ η ρ οφ ορ ια κ ώ ν  

σ υ σ τ η μάτ ω ν  ( ΠΣ )  π α ρα μέ ν ε ι  γ ι α  π ολλ ά  χ ρ όνι α  η  επ ι χ ε ι ρ η σι α κ ή τ ου ς  α ξ ί α  

( b us i n e ss  v a l ue) ,  ορι ζ ό μ ε ν η ω ς  η ε π ί δ ρα σ η  τ ης  χ ρ ή σ η ς  τ ου ς  στ ι ς  επ ι δ όσ ε ι ς  

τ ης  ε π ι χε ί ρ η σ η ς .  Ε ι δ ικ ότ ε ρα ,  α π ό  τ α  μ έ σ α  τ η ς  δ ε κα ε τ ί α ς  τ ου  198 0  μ έ χ ρ ι  τ α  

μ έ σ α  τ η ς  δε καε τ ί ας  τ ου 19 9 0  έ χ ου με  ε λά χ ι σ τε ς  ε μπ ε ι ρ ικ ές  ε ν δ ε ί ξ ε ι ς  θ ε τ ι κ ή ς  

κ α ι  σ τ ατ ι στ ι κ ά  σ η μα ν τ ι κ ή ς  σ χέ σ η ς  μ ετ αξ ύ τ ω ν επ ε ν δ ύ σ ε ω ν  Τ ε χ ν ολ ο γ ι ώ ν  

Π λ η ρ οφ ορ ικ ή ς  κα ι  Ε π ικ οι νω νι ώ ν  ( ΤΠ Ε )  κα ι τ ω ν ε π ι δ ό σ εω ν τ ης  ε π ι χε ί ρ η σ η ς  

( R oa ch  1 98 7 ,  S t r a s s ma n  19 90 ,  B r yn j o l fs s on  1 993 ,  S t r as s ma n  199 7 ) ,  γ εγ ον ό ς  

τ ο οπ οί ο  οδ ή γ η σ ε  σ ε  εκ τ ε τ α μέ ν ε ς  σ υζ η τ ή σ ε ι ς  σχ ε τ ι κ ά  μ ε  τ ο «Τ ο Πα ρ ά δ οξ ο  

τ ης  Πα ρ α γω γι κ ό τ η τ ας  τω ν Ε π ε νδ ύ σ εω ν  Πλ η ρ οφ ορ ι κ ή ς  κ α ι  Ε π ι κ οι νω ν ι ώ ν »  

( B r yn j ol f s s on 19 9 3) .  Ο μω ς  απ ό τα  μέ σ α  τ ης  δε καε τ ί ας  τ ου 1990  μέ χ ρι  κα ι  

σ ή με ρ α ,  ε μφ α ν ί ζ ον τα ι  κάπ οι α  ε μπ ε ι ρ ι κά  απ οτ ε λ έ σμ ατ α  π ο υ δε ι χ ν ου ν  

σ τ α τ ι σ τ ι κά  σ η μ α ντ ι κ ή  σ υ μ β ολ ή  τ ω ν  ε π εν δ ύ σ ε ω ν  Τ ΠΕ  σε  δ ι άφ ορ α  μ έ τ ρ α  

ε π ι χ ε ι ρ η σι α κ ής  α π ό δ οσ η ς  (B r yn j o l fs s on  a n d Hi t t  1 996 ,  S t ol a r i ck  19 99 ,  

O E C D 20 0 3 ,  O EC D  20 0 4 ,  L ou ki s  a n d S a p oun a s  2 0 0 5 ) ,  α ν  κ α ι  σ υ ν ε χ ί ζ ου ν  ν α  

υ π ά ρχ ου ν  μ ελ έ τε ς  μ ε  μ ι κ τά  ή  α ρ ν η τ ι κά  α π οτ ε λ έ σμ ατ α  ( π . χ .  S t i r o h  1998 ,  C a r r  

2 0 0 3 ) .  Με τ ά  τ ο 2 0 0 0  η  έ ρ ε υ να  σ τ ον  χ ώ ρ ο α υ τ ό ε σ τ ι άζ ε τ α ι  σ τ ο ν  

π ρ οσδ ι ο ρι σ μ ό σ υ μ πλ η ρ ω μ α τι κώ ν  πα ρα γ ό ν τ ω ν  κ α ι  σ υ νθ η κώ ν π ου μπ ο ρ ού ν  ν α  

ε πα υ ξ ή σ ου ν σ η μ α ντ ι κ ά  τ ι ς  θ ε τ ι κέ ς  ε π ι δ ρ ά σ ε ι ς  τω ν  ε πε ν δ ύ σε ω ν Τ Π Ε  στ ι ς  

ε π ι δ ό σ ε ι ς  τ ω ν ε π ι χε ι ρ ή σ εω ν .  Η  έ ρ ε υ ν α  α υ τ ή δε ί χ ν ε ι  ό τ ι  η  ε π ι χ ε ιρ η σι α κ ή  α ξ ί α  

α π ό τ ι ς  « σ κ λ η ρ έ ς »  ( ha r d )  ε π ε ν δ ύ σε ι ς  Τ ΠΕ  ( σ ε  υ λ ι κ ό,  λ ογ ι σ μι κ ό,  κ . λ . π . )  

μ π ορ ε ί  να  α υ ξ ηθ ε ί  σ η μ α ν τ ι κά ,  ε ά ν α υ τ ές  σ υ ν δ υ α σ τ ο ύ ν με  κα τ άλ λ η λε ς  

« ε ύκ α μπ τ ες » (s o f t )  ε πε ν δ ύ σε ι ς  Τ Π Ε ,  ο ι  οπ οί ε ς  α φ ορ ού ν νέ ες  π ρ ακ τ ι κέ ς  

ε ργ α σί α ς ,  α να σ χ ε δ ι ασ μ ό  τ ω ν  ε π ι χ ε ι ρ η σι ακώ ν δ ι α δι κ α σι ώ ν,  ν έε ς  α νθ ρ ώπ ι νε ς  

δ ε ξ ι ό τ η τ ες ,  κ α ι ν οτ ομί ε ς  κ . λπ .  ( π . χ .  Br yn jo l fs s o n e t  a l  20 0 2 ,  R a mi r ez  20 0 3 ,  

L o uk i s  a n d S a p oun as  20 0 5 ,  Ar v a ni t i s  20 0 5 ,  H e mp el l  20 0 5 ) .   

Η  πα ρ ού σ α  δ ι δα κ τ ορ ι κ ή δ ι ατ ρ ι β ή π α ρ ου σι άζ ε ι  τ α  απ οτ ε λ έ σ μα τ α  τ η ς  π ρ ώ τ η ς  

ε μ πε ι ρι κ ής  μ ε λ έτ η ς  α )  τ η ς  ε π ί δ ρ α σ ης  τ ω ν  επ ε ν δ ύ σε ω ν  Τ Π Ε  σ τ η ν α π όδ ο σ η  

τ ω ν ε π ι χ ε ιρ ή σ ε ω ν ,  κα ι  β )  τ ω ν  ε π ιπ τ ώ σ ε ω ν μ ί ας  σ ε ι ρ άς  ‘ ε σ ω τ ε ρ ι κ ώ ν  

π α ρα γ όντ ω ν’  ( π ο υ σχ ε τ ί ζ ον τ α ι  μ ε  τ ο  ε σ ω τε ρι κ ό τ ης  ε π ι χε ι ρ ι σ ης )  καθ ώ ς  

ε π ί σ η ς  κ α ι  ‘ ε ξ ω τε ρι κ ώ ν πα ρ α γ όν τ ω ν ’  ( π ου σ χε τ ί ζ οντ α ι  μ ε  τ ο εξ ω τε ρι κ ό τ η ς  

π ε ρι βά λλ ον )  σ τ η ν πα ρ α πά ν ω  ε π ί δ ρα σ η.  Η  ε μπ ε ι ρι κ ή  μας  μ ελ έ τ η  α π οτ ε λ ε ί τ α ι  

α π ό τ έ σ σε ρ α  μ έ ρ η.  Σ τ ο π ρ ώ τ ο μέ ρ ος  ε ξ ε τ άσ θ η κε  η  ε π ί δ ρ α σ η τω ν  « σ κλ η ρ ώ ν »  
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ε πε ν δ ύ σ εω ν Τ Π Ε  ( σε  υ λ ι κ ό Τ Π Ε ,  λ ογ ι σμι κ ό  κ α ι  δ ί κ τ υ α )  κ α ι  τ ω ν  

« ε ύκ α μπ τ ω ν »  επ ε ν δ ύ σ ε ω ν Τ ΠΕ  ( σ ε  α ν θ ρώ πι ν ους  π όρ ο υ ς  Τ Π Ε  κα ι  δ ε ξ ι ό τ η τε ς )  

σ τ η ν  α π όδ ο σ η τ ης  ε π ι χ ε ί ρ η σ η ς .  Η  ε μ π ε ι ρι κ ή α υ τ ή μ ελ έτ η βα σί ζ ε τ α ι  σ ε  

δ ε δ ο μ έ ν α ,  τ α  οπ ο ί α  έ χ ου ν σ υλ λε χ θε ί  α π ό  δ ι ε ξα χθε ί σα  έ ρε υ ν α  σ ε  σ υ ν ε ργ ασί α  

μ ε  τ ον  Σ ύ ν δ ε σ μ ο Ε λ λ ή ν ω ν  Β ι ομ η χ α νι ώ ν  ( Σ Ε Β ) με  χ ρ ή σ η  δ ομ η μ έ ν ο υ  

ε ρω τ η μα τ ολ ογ ί ου.  Μ ε βά σ η  τ α  π α ρ απ ά νω  δε δ ομ έ ν α ,  κα τ α σκ ε υά σα μ ε  

ο ι κ ον ο μ ετ ρι κ ά  υ π ο δε ί γ μα τ α  τ ης  α π ό δ οσ η ς  τ ης  ε π ι χ ε ί ρ η σ η ς ,  β α σι σ μέ ν α  σ τ η ν  

Μ ικ ρ οοι κ ον ομ ι κ ή  θε ω ρ ία  π α ρα γ ω γ ής .  Η  α ν ά λ υ σ η  τ ω ν δ ε δ ομ έ νω ν  έ δε ι ξε  ό τ ι  η  

σ υ νά ρ τ η σ η  πα ρ αγ ω γ ή ς  C ob b - D o ug l a s  μ π ορ ε ί  να  π ε ρι γ ράψ ε ι  ε πα ρκ ώ ς  τ η ν  

σ χ έ σ η με τα ξ ύ ε ξ όδ ου  ( out p u t )  κ α ι  ε ι σ όδ ω ν ( i np ut s )  ε π ι χε ί ρ η σ η ς  σ τ η ν  χ ώ ρ α  

μ ας ,  σε  σ ύγ κ ρι σ η  με  τ η ν γε νι κε υ μ έ ν η T r a ns en d en t a l  συ ν ά ρτ η σ η πα ρ α γω γ ή ς .  

Χ ρ η σ ι μ οπ οι ώ ντ ας  σ τ η ν σ υ νέ χ ε ι α  τ η ν  σ υ ν ά ρ τ η σ η πα ρα γω γ ής  C ob b - D o ug l as  

π ρ οέ κ υψ ε  ότ ι  ο ι  « σ κλ η ρ ές » επ ε ν δ ύ σ ε ι ς  Τ Π Ε  σ τ η ν  Ε λλ ά δ α  δ η μι ου ργ ο ύ ν μ ί α  

θ ετ ι κ ή κα ι  σ τ α τ ι σ τ ι κά  σ η μ α ν τ ι κ ή σ υ ν ε ι σφ ορ ά  σ τ η ν α π όδ οσ η τ ης  ε π ι χ ε ί ρ η σ η ς .  

Ό μ ω ς  η ελ α στ ικ ότ η τά  τ ο υς  σε  σχ έ σ η  με  τ η ν απ ό δ οσ η  τ ης  επ ι χ ε ί ρ η σ η ς  ε ί ν α ι  

χ α μ ηλ ότ ε ρ η απ ό τ η ν  α ν τ ί σ τ οι χ η τ ου  υπ ολ οί π ο υ κ εφ α λ α ί ου ΤΠ Ε  κ α ι  ακ ό μ η  

χ α μ ηλ ότ ε ρ η α π ό τ η ν  α ν τ ί στ οι χ η  τ η ς  ε ρ γ ασί ας .  Ε π ί σ η ς ,  α π ό  τ ι ς  μ ε τ α βλ η τ έ ς  

τ ω ν « ε ύ κ α μπ τ ω ν » ε π ε νδ ύ σ εω ν Τ Π Ε  π ου  ε ξε τά σ αμ ε ,  β ρ έ θ ηκ ε  ότ ι  η  ύ πα ρ ξ η  

α υ τ ό ν ομ η ς  ο ργ α νω τι κ ή ς  μ ονά δα ς  Τ Π Ε  σ τ η ν ε π ι χ ε ί ρ η σ η έ χ ε ι  μ ί α  θ ετ ι κ ή  κα ι  

σ τ α τ ι σ τ ι κά  σ η μ α ντ ι κ ή  ε π ί δ ρα σ η  σ τ η ν  α π όδ ο σ η  τ η ς  επ ι χ ε ί ρ η σ ης ,  η  οπ οί α  έχ ε ι  

σ η μα ν τ ι κ ό μέ γ ε θ ος  ί σ ο με  τ α  δ ύ ο  τ ρί τ α  π ε ρί π ου  τ ης  επ ί δ ρα σ η ς  τ ω ν  

« σκ λ η ρ ώ ν » ε πε ν δ ύ σ ε ω ν Τ Π Ε.  Τ ο  σ υ μ π έ ρα σ μα  α υ τ ό  ε ί ν α ι  ε ν δε ι κ τ ικ ό τ η ς  

σ η μα σί ας  α υ τ ή ς  τ η ς  δ ι ά σ τ α σ η ς  τ ω ν « εύ κα μπ τ ω ν » επ ε ν δ ύ σ ε ω ν Τ Π Ε  ( σ ε  

δ η μ ου ρ γ ί α  δ ο μ ώ ν  Τ Π Ε  σ τ η  ε π ι χε ί ρ η σ η ) ,  η  οπ οί α  μπ ο ρ ε ί  να  α υ ξ ή σ ε ι  π ε ρί π ο υ  

κ ατ ά  δ ύ ο  τ ρ ί τα  τ η ν ε π ι χε ι ρ η σι ακ ή  α ξ ί α  π ου δ η μι ου ρ γ ού ν  οι  επ ε νδ ύ σ ε ι ς  Τ Π Ε .   

Τ έ λ ος  ε ρ ε υ ν ή θ η κε  τ ο  ε ν δε χ όμ ε ν ο  τ η ς  ε π ί δ ρ α σ η ς  τ ου με γέ θ ους  τ η ς  

ε π ι χ ε ί ρ η σ η ς  σ τ η  δ ι α ρ θ ρ ω τ ι κ ή σ ταθ ε ρ ό τ η τ α  τ ω ν  ε κ τ ι μ η θέ ν τ ω ν  οι κ ον ομε τ ρι -

κ ώ ν  υπ οδ ε ι γμ άτ ω ν.  Π ρ ο έκ υ ψ ε  τ ο σ υ μ πέ ρα σ μ α  ότ ι  γ ι α  ε π ι χ ε ιρ ή σ ε ι ς  μ ε  

σ υ ν ολ ι κ ές  π ω λ ή σ ε ι ς  πά ν ω απ ό 2 0  ε κα τ ομμ ύ ρι α  ε υ ρ ώ  η  δ ιά ρθ ρ ω σ η  τ ω ν  

υ π οδ ε ι γ μά τω ν δ ι ατ η ρ ε ί τ α ι  σ τ αθ ε ρ ή,  κα ι  επ ομέ ν ω ς  τ α  σ υ μπ ε ρά σ μ α τα  π ο υ  

α π ορ ρ έ ου ν  α π ό  τα  υπ ο δ ε ί γ μα τ α  ε ί να ι  έγ κυ ρ α ,  τ ου λά χ ι σ τ ο ν γ ι α  ολ ό κλ η ρ ο  τ ο  

έ υ ρ ο ς  με γε θ ώ ν τ ω ν  επ ι χ ε ι ρ ή σ εω ν π ο υ τα  δ ε δ ομ έ ν α  μ ας  κα λ ύπ τ ε ι .   

Σ τ ο δε ύ τε ρ ο  μέ ρ ος  τ η ς  δ ι δακ τ ορ ικ ή ς  δ ι ατ ρι β ή ς  ε ξε τά σ θ η κε  η  ε π ί δ ρ α σ η  δ ύ ο  

π α ρα γ όντ ω ν π ου  σ χε τ ί ζ ο ντ α ι  με  τ ο εξ ω τ ε ρ ι κ ό πε ρι β άλ λ ον  τ η ς  ε π ι χ ε ί ρ η σ η ς :  α )  

τ ου «γ ε νι κ ε υ μέ ν ου »  α ντ αγ ω νι σ μ ο ύ π ου αν τ ι μ ετ ω π ί ζ ε ι  μ ι α  επ ι χ ε ί ρ η σ η,  όπ ω ς  

α υ τ ός  πε ρ ι γ ράφ ε τα ι  απ ό  τ ο  μ ον τ έλ ο τ ω ν  « πέ ν τ ε  δ υ ν ά μ εω ν » τ ου P o r t e r  ( π ο υ  

π ε ρι λ α μ βά ν ε ι  τ η ν δ ι απ ρ αγ μα τ ε υ τ ι κ ή  δ ύ να μ η  τ ω ν  π ρ ο μ η θε υ τώ ν ,  τ η ν  

δ ι απ ρα γ μα τ ε υ τ ι κ ή δ ύ ν α μ η τω ν  αγ ο ρ α στ ώ ν,  τ η ν έ ν τα σ η  τ ω ν  α ν τα γ ω νι σ τ ι κώ ν  
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π ι έ σ ε ω ν  α π ό  τ ου ς  α ν ταγ ω ν ι σ τέ ς ,  τ η ν  α π ε ι λ ή νέ ω ν  ε ισ όδ ω ν κα ι  τ η ν α πε ι λ ή  

α π ό υ π οκ α τ άσ τ α τ α )  κα ι  β )  τ η ς  σ τ ρα τ η γ ικ ής  π ου  μ ι α  ε π ι χ ε ί ρ η σ η  ακ ο λ ουθ ε ί  

γ ι α  ν α  α ν τ ι με τω π ί σ ε ι  τ ι ς  π ι έ σε ι ς  τ ου  ε ξ ω τ ε ρι κ ο ύ τ ης  π ε ρ ι βά λλ ον τ ος ,  σ τ η ν  

ε π ι χ ε ι ρ η μ α τι κ ή α ξ ί α  π ου δ η μ ι ο υ ρ γ ού ν οι  επ ε ν δ ύ σ ε ι ς  Τ ΠΕ .  Η  ε μπ ε ι ρι κ ή α υ τ ή  

μ ε λέ τ η βα σί ζ ε τ α ι  σε  δ ε δ ομέ ν α ,  τ α  οπ ο ί α  έχ ου ν  σ υλλ ε χ θε ί  α π ό έ ρ ε υ να  σ ε  

Ε λ λ η ν ικ ές  ε π ι χ ε ι ρ ή σ ε ι ς  μ ε  χ ρ ή σ η δ ο μ η μέ ν ου ε ρω τ η μα τ ολ ογ ί ου,  σ ε  

σ υ νε ρ γα σ ία  μ ε  τ η ν  ε π ι χ ε ίρ η σ η  I C AP  A.E . ,  μ ί α  α π ό  τ ι ς  μ ε γα λ ύ τ ε ρ ε ς  

ε π ι χ ε ι ρ ή σ ε ι ς  πα ρ οχ ή ς  επ ι χ ε ι ρ η σ ια κ ώ ν  δε δ ομέ ν ω ν κα ι  σ υ μ β ουλ ε υτ ι κ ώ ν  

ε π ι χ ε ι ρ ή σ ε ω ν στ η ν Ε λλ ά δ α .  Μ ε βά σ η τ α  πα ρ απ ά ν ω  δ ε δ ο μέ ν α  κατ α σκε υ ά σα μ ε  

ο ι κ ον ο μ ετ ρι κ ά  υ π ο δε ί γ μα τ α  τ ης  α π ό δ οσ η ς  τ ης  ε π ι χ ε ί ρ η σ η ς ,  β α σι σ μέ ν α  σ τ η ν  

μ ικ ρ οοι κ ο ν ομ ικ ή θ εω ρί α  πα ρ α γω γ ή ς ,  κ α ι  ε ι δ ι κ ότ ε ρ α  σ τ η σ υ ν ά ρ τ η σ η  

π α ρα γ ωγ ή ς  C ob b - D oug la s .  Απ ό τ α  π α ρα πά νω  υπ οδ ε ί γ μα τ α ,  ό σ ον αφ ορ ά  τ ι ς  

π α ραπ ά νω  δ ι α στ ά σ ε ι ς  τ ο υ γ ε ν ι κε υ μέ ν ου α ν τ α γω ν ι σ μ ού π ρ οέ κ υψ ε  τ ο  

σ υ μπ έ ρα σ μα  ότ ι  η  έ ν τ α σ η τ η ς  δ ι απ ρ αγ μ α τε υ τ ικ ής  δ ύ να μ η ς  τ ω ν π ρ ομ η θ ε υ τ ώ ν  

α υ ξά ν ε ι  σ η μ αν τ ι κ ά  ( κ ατ ά  41% ) τ η ν σ υ ν ε ι σφ ορ ά  τω ν Τ Π Ε  σ τ η ν απ ό δ οσ η  τ ω ν  

ε π ι χ ε ι ρ ή σ ε ω ν.  Ε π ί σ η ς ,  όσ ο ν αφ ορ ά  τ η σ τ ρα τ η γ ι κ ή π ρ οέ κ υψ ε  τ ο σ υ μπ έ ρα σ μ α  

ό τ ι  η  υ ϊ οθέ τ η σ η  μ ί ας  σ τ ρα τ ηγ ι κ ή ς  σ υ χ ν ή ς  ε ι σα γ ω γ ής  ν έ ω ν  κα ι ν οτ ο μι κ ώ ν  

π ρ οϊ όν τω ν κα ι  υ π η ρ ε σι ώ ν α υξ ά ν ε ι  σ η μ α ν τ ι κά  ( κα τ ά  31% )  τ η  σ υ ν ε ι σφ ορ ά  τ ω ν  

Τ Π Ε  σ τ η ν  α π ό δ οσ η  τ ω ν  ε π ι χ ε ι ρ ή σε ω ν .  Τ α  απ οτ ε λ έ σ μ α τα  α υτ ά  δ ε ί χ ν ου ν  ότ ι  

υ π ά ρχ ου ν  σ υ νθ ή κ ες  ε ξω τ ε ρ ικ ού  π ε ρι βά λλ ον τ ος  κ α ι  σ τ ρα τ η γ ικ ές  π ου οδ η γ ού ν  

σ τ η ν  δ η μι ου ρ γ ί α  υ ψ η λ ότ ε ρ η ς  ε π ι χε ι ρ η μα τ ι κή ς  α ξ ί ας  α π ό τ ι ς  ε πε ν δ ύ σ ε ι ς  Τ Π Ε   

Σ τ ο τ ρί τ ο  μέ ρ ος  τ η ς  δ ι δ ακ τ ορι κ ή ς  δ ια τ ρι β ή ς  ε ξε τά σ θ η κε  η  ε π ί δ ρ α σ η  

τ ε σ σ ά ρ ω ν μ η χ α νι σμ ώ ν  σ τ ρα τ ηγ ι κ ή ς  ε υθ υ γ ρ ά μ μι σ η ς  Τ Π Ε ,  ο ι  οπ οί οι  α φ ορ ού ν  

δ ι αφ ορε τ ι κά  ι ε ρα ρ χ ι κά  ε π ί πε δα  τ η ς  ε π ι χ ε ί ρ η σ η ς ,  κ α ι  καλ ύπ τ ου ν  τ όσ ο τ η ν  

δ ι αμ όρ φ ω σ η  όσ ο  κα ι  τ η ν  υ λ οπ ο ί η σ η τ η ς  στ ρ ατ η γ ι κ ή ς ,  σ τ η ν  ε π ι χ ε ιρ η μ ατ ι κ ή  

α ξ ί α  π ο υ δ η μι ου ρ γ ού ν  οι  ε πε ν δ ύ σε ι ς  Τ Π Ε .  Η  με λ έ τ η β ασ ί ζ ετ α ι  σ τ α  

π ρ οα ν αφ ε ρ θέ ν τα  δ ε δ ομέ ν α ,  τα  οπ οί α  έ χ ου ν σ υλ λε χ θε ί  απ ό τ ι ς  Ε λλ η ν ι κέ ς  

ε π ι χ ε ι ρ ή σ ε ι ,  σ ε  σ υ ν ε ρ γα σί α  μ ε  τ η ν  επ ι χ ε ί ρ η σ η I C AP  A. E.  Απ ό τ α  

ο ι κ ον ο μ ετ ρι κ ά  υπ οδε ί γ μ ατ α  π ου κα τα σ κ ε υά σα μ ε ,  β α σι σμ έ ν α  σ τ η ν σ υ ν ά ρ τ η σ η  

π α ρα γ ωγ ή ς  C ob b - D oug l a s ,  π ρ οέ κ υψ ε  τ ο σ υ μπ έ ρα σ μα  ότ ι  η  σ τ ρ α τ ηγ ι κ ή  

ε υ θ υ γ ρά μ μι σ η τ ω ν Τ ΠΕ  α υ ξά νε ι  ( κα τά  4 7 %)  τ η σ υ νε ι σ φ ο ρά  τω ν Τ ΠΕ  σ τ η ν  

α π όδ ο σ η τω ν ε π ι χ ε ι ρ ή σ ε ω ν .  Ε π ι πλ έ ον ,  όλ ο ι  ο ι  τ έ σ σ ε ρι ς  μ η χα ν ι σ μ οί  

σ τ ρα τ ηγ ι κ ή ς  ε υθ υγ ρ ά μμ ι σ η ς  Τ Π Ε  π ο υ εξ ε τά σ θ ηκα ν  α υ ξ ά ν ου ν τ η  σ υ ν ε ι σφ ο ρ ά  

τ ω ν Τ ΠΕ  σ τ η ν α π όδ οσ η τω ν  ε π ι χε ι ρ ή σε ω ν .  Η  α μφ ί δ ρ ο μ η  σ ύ ν δ ε σ η τ ο υ  

σ χ ε δ ί ου Τ Π Ε  μ ε  τ ο  ε π ι χ ε ι ρ η σι ακ ό / σ τ ρ ατ η γ ι κ ό  σ χ έ δι ο  κ α ι  η  σ υ μ με τ οχ ή τ ω ν  

ο ρ γα ν ω τι κώ ν  μ ον ά δω ν τ ης  ε π ι χε ί ρ η σ η ς  σ τ α  δ ι ά φ ο ρα  έ ργα  (p r o j e c t s )  Τ Π Ε  

έ χ ου ν τ η ν με γ α λ ύτ ε ρ η επα υ ξ η τ ι κ ή ε π ί πτ ω σ η ( κα τ ά  4 2%  κ α ι  4 4% α ν τ ί στ οι χα )  

σ τ η σ υ μ β ολ ή  τω ν ε πε ν δ ύ σ εω ν Τ Π Ε  σ τ η ν  α π όδ οσ η τ η ς  επ ι χ ε ί ρ η σ η ς   
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Τ έ λ ος  σ τ ο  τ έ τ α ρ τ ο μέ ρ ος  τ ης  δ ι δα κτ ορ ικ ή ς  δ ια τ ρι β ή ς  π ρ αγ μ ατ οπ ο ι ήθ ηκ ε  

σ υ γ κ ρ ι τ ι κ ή εμ π ε ι ρι κ ή  με λέ τ η τ ης  επ ί δ ρα σ η ς  τ ου  κε φ α λα ί ου  Τ Π Ε ,  τ ο υ  

α νθ ρ ώπ ι ν ου κ ε φ αλα ί ο υ,  τ ο υ « ορ γ α νω σι α κ ού κ ε φ αλ α ίο υ » ( = τω ν  ν έ ω ν  μ ο ρφ ώ ν  

ο ρ γά ν ω σ η ς  τ ης  ε ρ γα σί ας )  κα θώ ς  επ ί σ η ς  κα ι  τ ου  γ νω σι ακ ο ύ κ εφ α λ α ί ου στ η ν  

π α ρα γ ωγ ι κ ότ η τ α  τ η ς  ε ρ γα σί ας  σ τ η ν Ε λ λά δα  κ α ι  τ η ν Ε λβ ε τ ί α .  Η με λέ τ η α υ τ ή  

β α σί σ τ η κε  σ ε  α ν τ ί σ τ οι χα  δ ε δ ο μέ ν α  π ου σ υ λ λ έχ θ ηκ α ν  με  κ ο ι ν ό  

ε ρω τ η μα τ ολ όγ ι ο  κ α ι  α π ό πα ρ ό μ οι α  δε ί γ μ ατ α  ε π ι χ ε ι ρ ή σ ε ω ν σ τ η ν  Ε λ β ετ ί α  κ α ι  

σ τ η ν  Ε λλ ά δ α ,  α π ό  τ α  οπ οί α  ο ικ ον ο μ ετ ρι κά  υπ οδ ε ί γμ ατ α  με  τ ι ς  ί δ ι ε ς  

μ ε τ α βλ η τ ές  κ ατ α σ κε υά σ τ η κα ν  γ ι α  τ ι ς  δ υ ο  χ ώ ρε ς .  Απ ό  α υ τά  π ρ οέ κ υ ψα ν  

σ τ α τ ι σ τ ι κά  σ η μα ν τ ι κ ή  θ ε τ ικ ή σ υ μ β ολ ή  γ ια  τ ο « κ εφ ά λ α ι ο Τ ΠΕ » ,  τ ο  

« α ν θ ρ ώ πι ν ο κεφ ά λ α ι ο»,  κα ι  γ ια  τ ι ς  ν έ ε ς  μ ο ρφ ές  ορ γά ν ω σ ης  τ η ς  ε ρ γα σ ία ς ,  

π ου σ χ ε τ ί ζ ον τα ι  μ ε  τ η ν  ε νί σχ υ σ η τ ο υ ρ ό λ ου τ ου  ε ρ γ αζ ομ έ ν ο υ ( e mp l o ye e  

v oi ce )  σ τ η ν π α ρ αγ ω γι κ ότ η τ α  τ ης  ε ρ γ ασ ί α ς  κα ι  γ ι α  τ ι ς  δ ύ ο  χ ώ ρ ες .  Α ν τ ί θε τ α  

γ ι α  τ ι ς  νέ ε ς  μ ορ φ ές  ορ γ ά νω σ η ς  τ η ς  ε ργα σ ία ς  π ου  σ χε τ ί ζ οντ α ι  μ ε  τ ο  

σ χ ε δ ι α σμ ό τ η ς  ε ργ α σί ας  ( w or k  de s i g n )  δ ε ν  π ρ οέ κ υψ ε  σ τ ατ ι στ ι κ ά  σ η μ αν τ ι κ ή  

ε π ί δ ρ α σ η στ η ν π α ρα γ ω γι κ ότ η τ α  τ η ς  ε ρ γα σί ας  ( γ ια  τ ι ς  Ε λ λ η ν ι κέ ς  

ε π ι χ ε ι ρ ή σ ε ι ς )  ή  ακ όμ η κα ι  αρ ν η τ ι κ ή ε π ί δ ρα σ η  ( γ ι α  τ ι ς  Ε λ β ετ ι κ έ ς  

ε π ι χ ε ι ρ ή σ ε ι ς ) .  Επ ί σ ης ,  π ρ οέ κ υ ψ α ν σ η μ α ν τ ικ έ ς  δ ι αφ ορέ ς  με τα ξ ύ τω ν δ ύ ο  

χ ω ρ ώ ν  όσ ον αφ ορά  τ ι ς  επ ι δ ρ ά σε ι ς  τω ν πα ραπ ά νω  ‘ μ ορ φ ώ ν  κ ε φ αλα ί ο υ ’ ,  ο ι  

ο π οί ες  χα ρ α κτ η ρί ζ ο υ ν.  Π ρώ τ ον ,  ο ι  Ε λ β ετ ι κ έ ς  ε π ι χ ε ι ρ ή σ ε ι ς  π ρ οέ κ υψ ε  ότ ι  

ε ί να ι  π ε ρ ι σ σ ότ ε ρ ο  ώ ρι μ ε ς  κ α ι  απ οτε λε σ μα τ ι κέ ς  στ η ν  δ η μ ι ο υ ρ γ ία  κα ι  χ ρ ή σ η  

τ ου « γ ν ω σ ια κ ού κ εφ αλ α ί ου »  α π ό τ ι ς  Ε λ λ η ν ικ έ ς .  Δ ε ύτ ε ρ ο ν,  ε ί ν α ι  

δ ι αφ ορε τ ι κέ ς  σ τ ι ς  δ ύ ο χώ ρ ε ς  οι  μ ο ρφ έ ς  ε ν ίσ χ υ σ η ς  τ ο υ ρ όλ ου τ ο υ  

ε ργ α ζ ομ έ ν ο υ  ( e mp l o ye e  v o i c e)  π ου  έχ ου ν  θ ετ ι κ ή  ε π ί δ ρα σ η  σ τ η ν  

π α ρα γ ωγ ι κ ότ η τ α  τ η ς  ε ρ γ ασί α ς :  σ υ γ κ ε κ ρι μ έ να  σ τ η ν Ε λ λά δ α  α φ ορ ού ν  

π α ρα χ ώ ρ η σ η  πε ρι σ σ ότ ε ρ ω ν  α ρ μ οδ ι οτ ή τ ω ν  σ ο υς  ε ρ γαζ ομ έ ν ου ς ,  σχ ετ ικ ά  μ ε  τ ι ς  

σ υ νθ ή κε ς  ε κ τ έλε σ η ς  ε ρ γα σ ιώ ν  ( ρ υθ μ ός  ε ρ γα σί ας ,  τ ρ όπ ο ς  ε κτ έλ ε σ η ς  

ε ργ α σι ώ ν,  ρ οή  τω ν  ε ργ α σι ώ ν ) ,  ε ν ώ  στ η ν Ε λ βε τ ί α  αφ ορ ού ν  πα ρα χώ ρ η σ η  

π ε ρι σσ ότ ε ρω ν  α ρ μ οδ ι οτ ή τ ω ν σ ου ς  ε ρ γ αζ ο μέ ν ου ς  σ χ ε τ ι κά  μ ε  τ ο  πε ρι εχ όμ ε ν ο  

τ ω ν ε ρ γ α σι ώ ν (ε π αφ ή  μ ε  π ε λά τ ε ς ,  ε π ί λυ σ η π ρ οβλ η μά τ ω ν πε λ α τώ ν)  κα ι  

σ χ ε τ ί ζ ον τ α ι  πε ρι σ σ ότ ε ρ ο  με  α νά λ ηψ η π ρ ω τ οβ ου λ ί α ς  α π ό  ε ργ α ζ όμ ε ν ο υ ς  όσ ο ν  

α φ ορά  τ ου ς  πε λά τ ες .  Τ α  απ ο τε λέ σ μα τ α  α υτ ή ς  τ ης  σ υγ κ ρι τ ι κ ής  ε μπ ε ι ρι κ ή ς  

μ ε λέ τ η ς  οδ η γ ού ν  στ ο  σ υ μ πέ ρ α σμ α  ότ ι  τ ο  ‘ εθ νι κ ό  π ε ρι βά λ λ ον ’  ( n a t i on a l  

c on t e x t )  ε π ι ρε άζε ι  τ η ν σχ έ σ η  τω ν  πα ρα π ά νω  ‘ νέ ω ν  πα ρ αγω γ ι κώ ν  

σ υ ν τ ελ ε σ τ ώ ν ’  μ ε  τ η ν απ ό δ οσ η  τ ω ν ε π ι χ ε ι ρ ή σ ε ω ν .   
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CHAPTER 1:  

INTRODUCTION 

 

1 . 1  I n t r od u c t i on   
O n e o f  t he  mos t  i mp or t a n t  r e s ea r ch s ub j e ct s  i n  t h e a r e a  o f  i n f o r ma t i o n  

s ys t e ms  ( I S )  h as  b e en  f o r  ma n y ye a r s  t he  b us i n es s  v a l ue  t h e y g en er a t e  a n d  

i t s  mai n de t e r mi n a nt s .  B us i n es s es  ha v e  b e en  ma k i n g  s i gni f i ca n t  i n v es t m en t s  

i n  i n f o r ma t i o n a n d co m mu n i ca t i o n t e c hn ol ogi es  ( I C T )  i n  t h e l a s t  25  yea r s .  

A c c o r di n g t o  O E C D ( 20 0 3 )  t he i n v e s t me n t  i n  I C T  i n  i t s  me mb er  c oun t r i es  

h as  r i s e n  f r om l es s  t ha n 15 % o f  t h e  t ot a l  n on- r es i den t i a l  i n v es t m en t  i n  t h e  

e a r l y 198 0 s ,  t o  b e t w ee n  15 %  a n d 30 % i n  2 0 0 1 .  H ow ev e r ,  i n  t he  s a me r ep or t  

i t  i s  men t i on ed  t h a t  t he r e  a r e  ma r k ed  d i f f e r en c es  i n  t he  d i f f u s i o n o f  IC T  

a cr os s  O E C D c oun t r i es :  i n  s om e o f  t he m I CT  i n v es t men t  i s  p ar t i cu l a r l y  h i gh ,  

e . g .  i n  US A i t  i s  ab o ut  28 % o f  t he  t o t a l  n on - r es i d en t i a l  i n v e s t m en t ,  w hi l e i n  

s om e o t her s  i t  i s  muc h  l ow e r  ( a l t houg h i t  con s t i t ut es  a  c on s i der a b l e  

p er ce n t a ge  o f  t he  t ot a l  n o n - r e s i de nt i a l  i n v es t me n t ) .  G i v en  t he  h i g h  l e v e l  o f  

I C T  i n v es t m en t  i t  i s  o f  c r i t i ca l  i mp or t a n c e  t o  i n v e s t i ga t e  t he  b en e f i t s  a n d  

t he  v a l ue  t he y c r e a t e,  a n d  a l s o  t h e i r  i mp a ct  on b us i n es s  p er f o r ma n ce .  F o r  

t h i s  r e as o n  t h e  s t ud y o f  t h e  r e l a t i on  b et w e e n  I C T  i n v es t men t  a n d  b us i n es s  

p er fo r ma n ce  h as  b ee n  ext e n s i v e l y r es ea r c hed  f o r  l on g  t i me.  

T h i s  r es ea r c h  ca n  b e  di vi de d  i nt o  t w o  p e r i ods .  T he  f i r s t  p er i od  o f  t h i s  

r es ea r ch,  f r om t he  mi d  198 0 s  un t i l  t he  mi d  19 90 s ,  co n t r a r y t o  t heo r e t i c a l  

a r g ume n t s  a n d p r o fe s s i on a l  b e l i e f s ,  p r ov i de d  v er y l i t t l e  emp i r i ca l  ev i d en c e  

o f  a  p os i t i v e  a n d  s t a t i s t i c a l l y s i gn i f i ca n t  r e l a t i o n  b et w e en  I C T i n v e s t m en t  

a n d b us i n es s  p er f o r ma n c e  ( R oa c h 1 98 7 ,  S t ra s s ma n 1 990 ,  Y os r i  19 92 ,  

L o v e ma n  199 4 ,  H i t t  & Br yn j o l f s s o n 19 96 ,  R a i  & P a t n a ya k un i  R .  &  

P a t n a ya k u n i  N .  1 996 ,  R a i  & P a t n a ya k uni  R .  & P a t n a ya k un i  N .  1 9 97 ,  

S t r as s ma n  1 997 ) .  T he s e  e a r l y r es u l t s  p os ed  c r i t i c a l  que s t i on s  con cer n i n g  t h e  

p r o duc t i vi t y o f  t he  h uge  i n v e s t m en t s  i n  I CT :   do  t he y r ea l l y  c on t r i b ut e  t o  

t he  p r oduc t i vi t y o f  f i r ms ,  o r  n ot ?  A n d i f  th e y d o ,  h ow muc h t he y c on t r i b u t e ?  

T h is  p r o b l ema t i c i s  us ua l l y  r e f e r r ed  t o  a s  t h e  ‘ I C T  Pr o d u c t i v i t y  Pa ra d o x ’  

( B r yn j ol f s s on 199 3 ) .  T h e P r od uc t i v i t y P a r a do x  s ummed  up  i n  R .  S ol ow ’ s  

s t a t em en t  t ha t  ‘ y o u  c a n  se e  t h e  co m p u t er  a g e  e ve r y wh er e  b u t  i n  t h e  

p ro d u c t i v i t y  s t a t i s t i c s ’  ( S ol ow  198 7 ) ,  a l a r me d  ma n a g er s ,  p u zz l e d  

r es ea r che r s ,  b ec a us e  f i r ms  we r e  sp en d i n g  huge  a moun t s  o f  mon e y f o r  I CT .  
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O n t he  con t r a r y,  t he  s e con d  p er i od  o f  t hi s  r es e a r ch ,  f r o m t h e mi d  1 990 s  un t i l  

t od a y,  p r ovi de d  emp i r i c a l  e v i den c e  o f  p os i t i v e  a n d s t a t i s t i c a l l y s i gn i f i c a n t  

r e l a t i o n b e t w een  I C T  i n v es t men t  a n d s om e mea s u r es  o f  b us i n e s s  

p er fo r ma n ce ,  s uc h  a s  o ut p ut ,  l a b ou r  p r o duc t i v i t y ,  e t c.  ( L i ch t en b e r g  19 95 ,  

B r yn j o l fs s on  &  H i t t  199 6 ,  G ur b a xa n i  &  M el v i l l e  &  K ra e m er  1 99 8 ,  L eh r  &  

L i c ht en b er g 1 999 ,  G i l c h r i s t  &  G ur b a x a n i  & T ow n e 20 0 1 ,  D ev a r a j  &  K ohl i  

2 0 0 3 ) .  H owe v e r  t he r e  a r e  s t i l l  s t ud i es  r e po r t i n g I CT  i n v es t me n t  fa l l i n g  s ho r t  

o f e xp e c t a t i on s  ( H a r t ma n  2 0 0 2 ) .  A n i mp or ta nt  co n c l us i on d r a wn  i n  t h i s  

p er i od  i s  t ha t  t h e  b e n ef i t s  f r om I C T  i n v es t me n t s  c a n  i n c r e as e  s i gni f i c a n t l y  i f  

t he y a r e  c o mb i n ed  w i t h  s o me  co mpl e me n t ar y a c t i ons  a n d  ‘ c o - i n v es t me n t s ’  

a i mi n g  a t  t he  d ev e l op me n t  o f  n ew  w or k p r a c t i ces ,  b us i n es s  p r oc es s e s ,  

o r ga n i s a t i on a l  s t r uc t u r es ,  s k i l l s ,  e t c .  ( B l a ck  &  L yn ch  1997 ,  F r a n ca l a n c i  &  

G al a l  199 8 ,  T a l l o n &  K r a em er  &  G ur b a x a ni  20 0 0 ,  D e v a r a j  & K o h l i  20 0 0 ,  

B r yn j o l fs s on  &  Hi t t  2 0 0 0 ,  Br yn j o l fs s o n  & H i t t  & Y a n g  2 0 0 0 ,  R a mi r e z  2 0 0 3 ,  

A r v a n i t i s  20 0 3 ,  OE C D  20 0 3 ) .  

H ow ev er ,  mos t  o f  t he e mp i r i ca l  s t u di es  o n t h e i mp a c t  o f  I C T  i n v es t me n t  o n  

b us i n es s  p er f o r ma n c e  i n  b ot h p er i ods  ha v e  b ee n  co n du c t ed  i n  t he  co nt ex t  o f  

o nl y a  f e w  c oun t r i es ,  w hi ch  a r e  cha r a c t e r i s ed  b y h i gh l e v e l s  o f  ec o n o mi c  

d ev e l op men t  a n d I CT  di f fu s i on,  a n d  ha v e  b e en  b as ed  ma i nl y on d a t a  f r o m 

q ui t e  b i g  f i r ms .  T he r e f o r e  t h e  r es ul t s  o f  t hes e s t u d i es  a r e  co n d i t i on a l  on  t h e  

c ha r a c t e r i s t i cs  o f  t h e p ar t i cu la r  c ont ex t s .  OE C D ,  i n  i t s  r e cen t  r ep o r t  on  t h i s  

s ub j e c t ,  wa r n s  t ha t  t he  i mpa c t  o f  I C T  i n v es t me n t  c a n  d i f f e r  ma r k ed l y a cr os s  

c oun t r i es  due  t o  di f f e r e n ce s  i n  ‘ t he  r eg u l a t or y f r a m ew or k ,  t h e  a v a i l ab i l i t y o f  

a pp r op r i a t e  s k i l l s ,  t he  ab i l i t y t o  ch a n ge  o r ga n i s a t i on a l  s e t - ups  a s  w el l  as  t h e  

s t r e n gt h  o f  a c co mpa n yi n g  i n n ov a t i on s  i n  IC T  a pp l i ca t i o n s ’  ( O E C D 2 0 0 3) .  

Al s o  M el vi l l e ,  K ra e mer  a n d  G ur b a xa n i  ( 20 0 4 )  i n  t he i r  r e c e n t  l i t e r a t ur e  

r ev i ew  s t r e s s ed  t ha t  on e  o f  t he  mos t  i mp or ta n t  def i c i en c i es  o f  t he  r es ea r c h  

c on d u ct ed  i n  t hi s  a r ea  i s  i t s  ‘ e mp h as i s  o n U. S .  f i r ms ’  a n d ‘ l a c k  o f c r o s s -

c oun t r y s t u di es ’ ,  s o  i t s  ‘ r e s ul t s  a r e  con d i t io n a l  on t he  c ha r a c t e r i s t i c s  o f  t h e  

U. S .  b us i n e ss  en v i r on me n t ’ .  T h er ef o r e  i t  i s  n ec e ss a r y t o  i n v es t i g a t e t h e  

a b ov e  r es ea r c h q ues t i on s  a l s o i n  c on t e x t s  o f  ot he r  coun t r i e s ,  w hi ch  a r e  

c ha r a c t e r i s e d  b y d i f f e r e n t  l e v e l s  o f  e c o n o mi c  dev e l op men t ,  IC T  d i f f u s i o n  

a n d I C T s ki l l s ,  d i f f e r e n t  s i z e s  o f  f i r ms  a n d  d i f f e r en t  r eg u l a t o r y f ra me wo r k s  

a n d b u s i n e ss  cu l t ur e .  Al s o  i t  i s  n e c e ss a r y t o  i n v e s t i ga t e  fu r t he r  t he  e f f ec t  o f  

i n t e r n a l  a n d  ex t e r na l  fa c t o r s  on  t he  c on t r i b ut i on o f  I C T  o n b us i n e ss  

p er fo r ma n ce .  
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1 . 2   L i t er a tu r e  R e v ie w  
 
As  me n t i on e d i n  t he  ‘ I n t r od uc t i on ’ ,  I C T  b us i n e ss  v a l ue  ha s  b ee n f o r  l on g  

t i me a  maj o r  r es e a r ch  t op i c  i n  t he  a r e a  o f  I S .  E x t e ns i v e  r e s e ar ch  ha s  b ee n  

c on d u ct ed  o n t h i s  t op i c ,  a i m i n g  mai nl y a t  t he  as s es s men t  a n d  u n de r s t a n d i n g  

o f t he  i mp a ct  o f  I CT  i n v e s t me n t  o n b us i n es s  p er f o r ma n c e ,  a n d a l s o a t  t h e  

i de n t i f i c a t i on o f  f a c t o r s  a f f e c t i n g  t he  ma gn i t u de  o f  t hi s  i mp a ct .  M a n y 

e mp i r i ca l  s t udi e s  i n  t h es e  t w o di r e c t i o ns  a r e  r ep or t ed  i n  t h e r el ev a n t  

l i t er a t u r e ,  wh i ch  d i f f e r  i n  t h e  l e v e l  o f  a na l ys i s  ( t h er e  a r e  s t u di es  a t  t h e  

n a t i on a l  e co n o m y l ev e l ,  a t  s e c t o r a l  l e v e l ,  a t  f i r m l e v e l  a n d a t  b us i n es s  

p r o ces s  l ev e l ) ,  t he  dep en d en t  v a r i a b l e s  ( v a r i o us  b us i n ess  p e r f o r ma n c e  

mea s u r es  a r e  ex a mi n ed ) ,  t he  i n de p en d e nt  v a r i ab l e s ,  t he  me t hodo l og y,  t h e  

d a t a  a n d t he c on t ex t .  T h i s  r es e a r ch  c a n  b e di vi de d  i nt o  t he  n ex t  f ou r  

p er i ods :   

 

1 . 2 . 1  F i r s t  P e r i o d  (m i d  1 9 8 0 s  -  m i d  1 9 9 0 s )  

 
I n  t hi s  f i r s t  p e r i o d o f  t h i s  r es ea r ch ,  f r o m  t h e  mi d  1 9 80 s  unt i l  t he  mi d  1 990 s ,  

l i t t l e e mp i r i ca l  e vi den ce  h as  b ee n  fo u n d o f  a  p os i t i v e  a n d  s t a t i s t i c a l l y  

s i gni f i ca nt  r e la t i on b e t w e e n I CT  i n v es t m en t  a n d b us i n e ss  p er fo r ma n ce .  M os t  

o f  t h e  s t udi e s  o f  t h i s  p er i o d  f oun d  z er o  or  e v en  n e ga t i v e  i mp a ct  o f  IC T  

i n v es t me n t  o n p r odu c t i vi t y.   

O n e  o f  t h e  f i r s t  s t ud i e s  i n  t h i s  a r e a  wa s  con duc t e d b y R o a ch  ( 19 8 7 ) ,  wh o  

mea s u r e d  t h e  p r odu c t i vi t y o f  i n fo r mat i on  w or k er s  a ga i n s t  t ha t  o f  p r oduc t i o n  

w or k e rs ;  h e  f ou n d  t ha t  du r i n g  t he 1 97 0 s  t hr ough  t he  mi d 1 9 80 s  t h e  

p r o duc t i vi t y o f  p r od u c t i on w or k er s  in cr ea s ed  b y 16 . 9 %,  wh i l e  t h e  

p r o duc t i vi t y o f  i n f o r ma t i on  w or k e r s  dec r e as ed  b y 6 . 9%,  de sp i t e  t he  b i g  IC T  

i n v es t me n t s  t ha t  h a d b e en  ma d e  dur i n g  t h i s  p er i od .   

S t r as s ma n  ( 1 990  a n d  199 4 )  i n v es t i ga t e d i f  fi r ms  ha v e b en e f i t e d  f r o m I T  

i n v es t me n t  i n  t h r ee  di s t i n c t  yea r s .  I n  a n  a n a l ys i s  o f  s c a t t e r  di a g r a ms  f o r  

o v er  5 30  f i r ms ,  t h e  a ut ho r  f oun d  n o  e vi de n ce  o f  a  r e l a t i ons hi p  b et w e e n  I T  

a n d p r o f i t s ,  o r  I T  a n d  p r odu c t i vi t y i n  1 9 85 ,  199 0  a n d  19 9 4 .  H e  i nt e r p r e t e d  

t he s e  r e s u l t s  as  ev i de n ce  t ha t  i n c r e me nt a l  b en e f i t s  a r e  n o t  p os s i b l e  b y 

s i mp l y i n v es t i n g  i n  I T .  R a t he r ,  i n v e s t m e nt s  i n  I T  mus t  b e  a pp l i ed  t o  v a l u e  

a dde d o r ga n i z a t i on a l  p r oc es s es  t o  ha v e  a  r e a l  e f f e c t  on p e r f o r ma n c e o f  

f i r ms .  H e a l s o  c on c l ud es  t ha t  ev a l ua t i n g  I T  r el a t ed f i r m b e n e f i t s  i s  

c o mpl i c a t e d,  a s  I T  s upp o r t s  ma n a ger i a l  wo r k ,  a  p r oc es s  t ha t  i s  d i f f i cu l t  t o  

mea s u r e .  
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W ei l l  (1 992 )  i n v es t i g a t ed  t he  p er f o r ma n ce  e f f ec t s  o f  IT  i n v es t me n t  i n  3 3  

v a l v e  ma n uf a c t ur i n g  f i r ms  b et w e en  1 9 82  a n d 198 7 .  IT  i n v e s t men t  da t a  

wi t hi n  t he  c a t eg o r i es  o f  s t r a t e g i c IT  ( u s ed  f o r  co mp e t i t i v e  a dv a nt a ge  a n d  

ma r k e t  s ha r e  ga i n s ) ,  i n f o r ma t i o n a l  I T  ( us ed t o  i mp r ov e  ma n a g em en t  a n d  

a dmi n i s t r a t i v e i n f o r ma t i o n )  a n d t r a ns a ct i on a l  IT  ( u s e d  as  a  l a b o r  s ub s t i t u t e  

f o r  r out i n e  t as ks  we r e  ga t h er ed  f r om a n n ua l  s u r v e ys  o f  f i r m e x e c u t i v e s .  

H i er a r ch i ca l  r eg r e s s i on  es t i mat e s  o f  a  l i n ea r  mod e l  i n d i c a t e d  t ha t  

t r a n s a ct i on a l  I T  i s  p os i t i v e l y as s oc i a t e d  wi t h  mu l t ip l e  me as u r e s  o f  f i na n c i a l  

p er fo r ma n ce  i n c l u di n g r e t u r ns - on - as s e t s  ( RO A)  a n d s a l es  p er  emp l o ye e .  

S t r a t e g i c I T  wa s  f oun d  t o  b e  w ea k l y a s s o c i a t ed  wi t h  f i r m  p er f o r ma n c e  i n  t h e  

s ho r t  t e r m,  b ut  un r e l a t ed  i n  t he  l o n g  r un.  I n fo r ma t i on a l  IT  ap p ea r e d  t o  ha v e  

n o  i mpa c t  on  p e r f o r ma n ce .  W ei l l  a r gue d  I T  i s  n o t  ho mog en ou s  i n  i t s  us e .  

R a t h er ,  IT  i s  p ur ch a s e d a n d i mp l e me n t ed  a cc o r d i n g t o  a  s p e c i f i c  ma n a g e me n t  

p la n.  I n  a dd i t i on ,  t h e a u t h o r  c on c l ude d  t ha t  ot he r  f a c t o r s  ma y b e  i n f l u en c i n g  

t he  IT - p e r f o r ma n c e  r el a t i on s hi p .  H e  t es t e d  on e  s uch  mod e r a t o r  o f  I T  v a l u e  –  

c on v er s i on  e f f ec t i v e n es s  –  w hi ch  r ep r es en t s  t he  q u a l i t y o f  a  f i r m’ s  

ma n a ge me n t  a n d t h e i r  co mmi t men t  t o  I T .  R e gr es s i on  r es ul t s  i n di ca t ed  t ha t  

c on v er s i on  e f f e c t i v e n e s s  s i g ni f i c a nt l y i mp r ov e d t he  va l ue  o f  s t r a t e g i c I T ,  

s up p or t i n g exp e c t a t i on s  t ha t  t he r e  a r e  ma n a ge me n t  r e la t ed  f a c t o rs  t ha t  

i n f l ue n c e  IT ’ s  e f f e c t  on  f i r m p e r f o r ma n c e .  

Y os r i  ( 19 92 ) ,  b as ed  on da t a  f r om l a r ge  f ood  f i r ms ,  fo un d t ha t  IC T  

i n v es t me n t  i s  n o t  a s s oc i a t ed  wi t h  s a l es  gr ow t h ,  ma r k e t  s ha r e  ga i n ,  n e w  

ma r k e t  p en e t r a t i on,  p r oduc t i v i t y  a n d v ar i o us  me a s u r es  o f  q ua l i t y  

i mp r ov e me n t .   

D os  S a nt o s  et  a l .  ( 19 9 3 )  e xa mi n ed  t h e e f f e c t  o f  I T  u sa ge  on  t h e p e r f o r ma n c e  

o f f i r ms ;  h ow e v er ,  r a t he r  t ha n us i n g a n  i n t e r n a l  me a s u r e o f  p er f o r ma n c e  l i k e  

s a l es  o r  c o s t ,  t he  a u t ho r s  emp l o ye d  a n ex t e r n a l  as s e s s me n t  o f  v a l u e .  

S p ec i f i ca l l y ,  t he y c o mpl e t ed  a n e v en t  s t ud y t h a t  a n a l yz e d  t he  e f f e c t  o f  

i n n ov a t i v e  I T  i n v es t me n t  a n n o un c e me n t s  o n t he  ch a r ge  i n  f i r m  ma r k et  v a l u e .  

A n a l ys i s  r es u l t s  de mo n s t r a t e d t ha t  fo r  9 7  f i r ms  b e t w ee n  198 1  a n d 19 88 ,  

t he s e  a n n oun c em en t s  w e r e  r e sp o ns ib l e  fo r  a  p os i t i v e  i n cr ea s e  i n  s t ock  p r i c e .  

W hi l e  t h i s  s ug ges t ed  t ha t  i n n o v a t i v e  u s e s  o f  I T  ca n p r o vi de  e x ce s s  r e t u r n s ,  

t he  sa me  i s  n ot  t r ue  f o r  n on -I t  i n v es t me n t s ;  n o  s i gni f i ca n t  c ha n ge  i n  ma r k e t  

v a l ue  w a s  f oun d  fo r  s i mi l a r  n on - I T  a n n ou n ce m en t s .  

B r yn j o l fs s on  (1 993 ) ,  b as ed  on a  r ev i ew  o f  t he  r e l ev a nt  l i t e r a t u r e  o f  t hi s  f i r s t  

p er i od,  s um ma ri s es  t he  ‘ I C T  P r od u c t i vi t y P a r a dox ’  i s s ue as  f ol l ow s :  

‘ D el i v e r e d  c o mp u t i n g p o we r  i n  t he  U. S .  has  i n c r e as ed  b y m or e t ha n t w o  
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o r d er s  o f  ma gn i t u de  s i n c e  1 97 0 ,  ye t  p r o duc t i v i t y,  es p e c i a l l y i n  t he  s e r vi c e  

s ec t o r ,  s ee ms  t o  ha v e  s t a gna t e d ’ ;  a l s o ,  i n  t he  s a me p ap e r  h e  r e ma r ks  t ha t  t h e  

P r od uc t i vi t y P a r a d ox  ma y b e ,  a t  l ea s t  t o  s o me  e x t en t ,  due  t o  

mi s mea s u r em en t  o f  o ut p ut s  a n d  i n p ut s ,  mi s ma n a ge me n t  o f  IC T ,  

r ed i s t r i b ut i on  o f  I CT  b en e f i t s  t o  t he  con s um er s  ( vi a  a n  i n c r e as e  o f  con s ume r  

s u r p l us )  a n d a l s o due  t o  l a g s  i n  l e a r ni n g,  a dj u s t me n t  a n d r e s t r uc t u r i n g  o f  

f i r ms ,  wh i c h  a r e  n ec es s a r y i n  o r der  t o  r ea p  t he  f u l l  b e n e f i t s  f r om IC T    

i n v es t me n t s .  

L o v e ma n  (1 9 94 )  i n v es t i ga t ed t h e  i mpa c t  o f  I T  i n v e s t men t  i n  6 0  b us i n es s  

u ni t s ,  wi t h i n  20  ma n uf a c t u r i n g f i r ms  b et w e en  197 8  a n d 1 984 .  S e con da r y da t a  

f r om t he  M a na g e m en t  P r oduc t i v i t y  a n d I n fo r ma t i on t ec h n o l o g y ( M P IT )  

d a t ab as e  we r e  u t i l i z e d i n  t h e s t ud y.  P r od uc t i on  f un c t i on es t i mat e s  p r ovi de d  

n o  e vi den c e  o f  a  n e t  ma r gi n a l  b e n e f i t  f r o m i n v es t me n t  i n  I T ,  b u t  n on -I T  

i n p ut s  we r e  f ou n d  t o  p os i t i v e l y con t r i b ut e  t o  f i r m out p ut .  C o mpl e me n t ar y 

o r ga n i z a t i on a l  f a c t o rs  w er e  hi gh l i g ht ed  as  on e  p o ss i b l e exp l a n a t i on  f o r  t h e  

r es ea r ch r es u l t s .  L ov e ma n con c l ude d  t ha t  t he  r es ul t s  ca n b e i n t e r p r e t ed  a s  

ma n a ge me n t  f a i l u r e t o  i mp l em en t  t h e  n e ce ss ar y o r ga n i z a t i on a l  c ha n ge  t h a t  

s hou l d  a cc o mp a n y I T  i n v e s t men t .  As  IT  i s  u s e d  t o  p r o duc e  i n f o r mat i on  wi t h  

n o  i n t r i n s i c  v a l ue ,  i n  o r der  t o  a dd  v a l ue ,  t h e  i n f o r mat i on  mus t  b e  i n t eg r a t e d  

wi t h  a  s t r uc t u r e  t ha t  i s  cap a b l e o f  exp l o i t i n g  i t  e f f ec t i v e l y.  T h e ab s en ce  o f  

a n y s i gni f i ca nt  p r odu c t i vi t y e f f e c t  i n di ca t es  a  f a i l u r e  t o ,  “… b u i l d  

o r ga n i z a t i ons  t ha t  e f f e c t i v e l y i n t eg r a t e  IT  w i t h  b us i n e ss  s t r a t e g y,  h uma n  

r es ou r c e  ma n a ge me n t  a n d e f f i ci en t  r es ou r ce  a l l o ca t i on .   A k e y ob j ec t i v e  i n  

o r ga n i z a t i on a l  de s i g n t her ef o r e,  “ … mus t  b e t o  p u t  i n  p l a c e  m ech a n i s ms  t ha t  

c a n b e t t e r  va l u e  I T .”  

Us i n g t he  sa me MP I T  da t ab a s e  B ar ua ,  Kr i eb e l  a n d M u k hop a dh ya y (1 995 )  

u t i l i z e d a n i n n ov a t i v e  mod el  t ha t  es t i ma t es  th e  i mpa c t  o f I T  i n v es t m en t  a t  

t he  i n t e r m ed i a t e a n d  ou tp ut  l e v e l s  o f  a  f i r m.  O r di n a r y l e as t  sq uar e s  

e s t i mat i on o f  a  l i n e a r  mod el  s u gge s t e d  t ha t  i n t e r me d i a t e  l e v e l  b us i n e ss  

p r o ces s e s ,  s u ch  as  t hos e  t ha t  i n v o l v e  i n v en t o r y t u r n ov er ,  c a n  b en e f i t  f r o m  

t he  u s e o f  I T .  H ow ev er ,  t h e a u t ho r s  f oun d n o e v i den c e  t ha t  t he  b e n e f i t s  o f I T  

e x t en d  t o  f i r m  p er f o r ma n c e  as  me a s ur ed  b y R O A.  W hi l e t he  t heo r e t i c a l  

f ou n da t i on  f o r  t h e  mod el  i s  l i m i t e d,  t he  r es u l t s  i n di ca t e  t h a t  IT  ca n  e n a b l e  

p r o ces s  e f f i ci e n c y i mpr ov e men t s .  A s ho r t f a l l  o f  t he  s t ud y,  as  h i g hl i gh t ed  b y 

t he  a ut ho rs ,  i s  t h e  l a ck  o f  da t a  o n t h e t yp e  o f  I T  a n d ma n a ge r i a l  s t r a t egi e s  

u t i l i z e d b y f i r ms .  T he  i n c l u s i on o f  s uc h i n f o r ma t i o n,  t he  a ut ho rs  a r gu e ,  
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w ou l d  l ea d  t o  a  mor e  t ho r ough  un d er s t a n di n g o f  t he f i r m i mpa c t s  o f  I T  

i n v es t me n t .  

 

1 . 2 . 2  S e c o n d  P e r i o d  (m i d  1 9 9 0 s  u n t i l  t o d a y )  

 
 T he  s t ud i e s  o f  B r yn j ol fs s on a n d  H i t t  ( 1 9 96 )  a n d  L i ch t e n b e r g  ( 19 95 )  ca n  b e  

r eg ar de d  a s  th e s t a r t i n g p oi nt  o f  a  s eco n d p er i od o f  r es ea r c h i n  t hi s  a r e a ,  

f r om t he  mi d  19 90 s  un t i l  t oda y,  w hi ch  ha s  p r ovi de d  empi r i c a l  e v i den c e  o f  

p os i t i v e  a n d s t a t i s t i ca l l y  s i g ni f i c a nt  r e l a t i on b et w e en  I CT  i n v es t me n t  a n d  

b us i n es s  p er f o r ma n ce .  B r yn j ol fs s on  a n d H i t t  ( 1996 )  us i n g a n  e xt en s i v e  da t a  

s et  on  I C T  s p e n d i n g  b y l a r ge  U. S .  f i r ms  co mpi l e d  b y t he  I n t e r na t i on a l  D a t a  

G r oup  ( I DG )  a n d  co n s t r uc t i n g e co n o m et r i c  mod el s  f oun d ed  on  a  C ob b  

D oug l as  p r o duc t i on  fu n c t i on  f r a me w or k  fo un d  t ha t  t he  con t r i b ut i on s  o f  

c o mp ut er  cap i t a l  a n d  I CT  s t a f f  l ab ou r  e xp en s e s  t o  f i r m out p u t  a r e  n ot  o nl y 

p os i t i v e  a n d s t a t i s t i ca l l y  s i gn i f i c a n t ,  b ut  a l s o muc h  h i gher  t ha n t h e  

c on t r i b ut i ons  o f  t h e n on - co mp u t e r  ca p i t a l  a n d t h e  n on - I S  l ab o u r  exp en s e s  

r esp e c t i v e l y.  T h e  a ut ho rs  con c l ude d  t he i r  s t ud y b y a r gu i n g  f o r  t he  ex i s t e n c e  

o f  s ev er a l  o r ga ni z a t i o n a l  f a c t o rs  t ha t  c a n  i n fl u en c e  t he  p a yo f f  f r o m I T .  

F i r s t ,  t he es t i ma t e s  o f  I T  el as t i c i t y w er e  f oun d  t o  di f fe r  a c r os s  i n dus t r i e s .  

T h i s  i n d i ca t e d  t ha t  t he  u s e a n d  r et u r n t o  I T  i n v es t me n t  ma y b e dep en d en t  

up on  t he  t yp e  o f  t he  f i r m  u t i l i z i n g t h e  t e ch n o l og y.  S e con d,  d up l i ca t i n g  t h e  

a na l ys i s  a f t e r  s p l i t t i n g  t he  I T  s t oc k  va r i ab l e  i n t o  d i f f e r e n t  u sa ge  ca t ego r i es  

i n d i ca t e s  t h a t  t he  r e t ur n s  t o  I T  v a r y b y t he  t yp e  o f  c o mp ut er  eq ui p men t  

u t i l i z e d.  As  t he r es ul t s  s ugg es t ,  t he  d ec i s i on b y ma n a ge me n t  t o  u s e  a  mi x o f  

c en t r a l i z ed  a n d  de c e n t r a l i z ed  f o r ms  o f  I T  ca n  r e s ul t  i n  a  hi gh er  I T  p a yo f f  

t ha n a  ma j o r i t y  u sa ge  o f  a n y on e  t yp e .  F in a l l y,  t he  a u t h o r s  a r g ued  t h a t  

c o mpl em en t ar y c ha n ges  i n  o r ga n i z a t i on a l  p r oc es s es  i n f l uen c e  t h e  

r e l a t i o ns h i p  b e t we en  I T  a n d  b us i n es s  p er f o r ma n ce .  T hes e  ca n  i n c l u de  t h e  

a dop t i on  o f  n ew  o r ga n i z a t i on a l  s t r uct u r e s ,  i n v e nt o r y me t hods  a n d  I T  f oc us e d  

r ee n g i n e er i n g p r og r a ms .  

L i c ht en b er g ( 1 995 )  us ed  t w o da t ab a s e s  i n  t he i r  ex a mi n a t i on o f  t he  r e t u r n s  o f  

t o  I T  i n v es t men t ;  I D G  a n d I n fo r ma t i on  W ee k .  O r di n a r y l e as t  s q ua r es  

e s t i mat es  o f  a  C ob b  D ou gl as  p r o duc t i o n  fu n c t i on  i n d i c a t e  t ha t  I T  p os i t i v e l y  

a n d s i gni f i c a n t l y  c on t r i b ut es  t o  f i r m  ou t p ut ,  s upp o r t i n g  t he  ea r l i e r  r es ul t s  o f  

B r yn j o l fs s on  a n d H i t t  (1 99 6 ) .  T h e  a ut ho r  a l s o  p r es en t e d  e vi den c e  t ha t  I T  

i n v es t me n t  c a n ge n e r a t e ex c es s  r et u r ns .  T o gi n e  a n i n d i ca t i o n o f  how  I T  ca n  

b en e f i t  f i r ms ,  L i ch t en b er g i n v es t i ga t e  t he  c on t r i b u t i on o f  emp l o ye es  wh o  
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p er fo r m  t he  I T  f un c t i on .  R o ugh  e s t i ma t es  i n di ca t e d  t ha t  o n e  s ki l l ed  I S  

e mp l o yee  i s  a s  va l uab l e  a s  up  t o  s i x  n on - I S  w or k e rs .  I t  ap p ea rs  t h e  

c o mb i n a t i on  o f  I T a n d t he  hi r i n g  o f  s ki l l ed w or k er s  ma y p r ov i d e  a  p os i t i v e  

b en e f i t  t o  f i r ms .  

L e h r  a n d  L i c h t en b e r g  (1 9 98 )  i n v e s t i ga t ed  t he  r e t u r n s  t o  I T  i n v es t men t  i n  s i x  

s ep a r a t e ye a r s  b e t w een  1 97 7  t h r ou gh 19 9 3 .  T hi s  s t ud y u s e d  a  me r ged  d a t as e t  

c o mb i ni n g da t a  f r o m t he  U. S .  B ur ea u  o f  t h e  C en s us  a n d  t h e  C omp u t er  

I nt e l l i ge n c e  C or p o r a t i on  ( C I ) .  T he  CI  da t ab a s e  i s  uni q u e a n d co n t a i ns  a n n u a l  

d a t a  o n I T  ca p i t a l  s t oc k  v a l ue  a n d c o un t s  o f  I T  ha r d wa r e  fo r  ov er  4 0 0  

F o r t u n e  10 0  f i r ms  b e t we en  1 9 87  a n d 19 94 .  W hi l e t hi s  t i me f r a m e co v er s  o nl y 

a  p or t i on  o f  t he  L e h r  a n d  L i ch t e nb e r g  s t ud y,  i t  i s  a  va l ue d  co mp o n en t  du e  t o  

i t s  up - t o- da t e  a n d  dep t h o f  co v er a g e  ( R a mi r e z ,  et  a l .  20 0 0 ) .  D er i vi n g  a  

c o mmon  m ea s u r e  o f  I T  s t ock  a cr o s s  t he  C en s us  a n d  C I  d a t as e t s ,  t h e  a ut ho r s  

e s t i mat e  a  s e r i es  o f  C ob b - D oug l a s  p r odu c t i on f un c t i ons  t o  exa mi n e  t h e  

r e t u r n s  t o  o v er a l l  I T  s t ock  a n d  t o  i n di vi d ua l  t yp es  o f  I T ha r dw ar e.  T h e  

r es ul t s  d e mo n s t r a t e  t h a t  comp ut e r s  n o t  onl y co n t r i b u t e t o  v a l ue  a dde d  

o ut p u t ,  b ut  t ha t  t he  r et u r ns  t o  I T  ca p i t a l  a r e hi ghe r  t ha n  t hos e fo r  n on -I T  

a s s et s .  I n  a ddi t i on,  t he r e  i s  ev i d en c e  t ha t  h e r et u r ns  t o  IT  v a r y b y t yp e  o f  I T  

u t i l i z e d.  T h e  r e t u r n s  gen er a t ed  b y en d - us e r  t e c hn o l o gi es ,  s p ec i f i ca l l y  P c ’ s  

a n d t e r mi n a l s ,  a r e  mu ch  l a r ge r  t ha n  t ho s e f o r  co mp ut er  cap i t a l  a s s o ci a t e d  

wi t h  ce n t r a l i z ed  c omp ut i n g .  As  t he  a u t h o r s  co n c l ud e ,  i t  a pp e a r s  t ha t  “… r a w  

c o mp ut i n g p o we r  ma t t e r s  l es s  t ha n  how c omp ut e r s  a r e  u s ed ” .  

R a i ,  P a t n a ya k un i  R .  a n d  P a t na ya k u n i  N.  ( 199 6 ,  1997 )  f oun d t h a t  t he t ot a l  I S  

b udge t  ma k e s  a  p os i t i v e  co n t r i b ut i on t o  fi r m ou t p ut  a n d  l ab o r  p r odu c t i vi t y ,  

b ut  n ot  t o  t he  r et u r n  on  a s s e t s  a n d  t he  r e t u r n on  eq ui t y;  a l s o  t h e y f oun d  t ha t  

d i f f e r en t  c o mp on e n t s  o f  t h e  IS  b u dget  ha v e  di f f e r en t  e f f ec t s  o n t h e  v a r i ous  

b us i n es s  p e r f o r ma n c e  me a s u r es .   

D ew a n  a n d  M i n  (1 9 97 )  es t i mat e d  t he  i mp a c t  o f  I C T  i n v es t me n t s  on  f i r ms ,  b y 

u s i n g  t he  ID G  da t a s e t  a n d mu l t i p l e  e co n o met r i c  mod el s .  E s t i ma t i on s  o f  C E s ,  

T r a n l og  a n d  C E s - T r a n s l og  s p ec i fi c a t i ons  p r o vi de  c on s i s t en t  a n d  

c on f i r ma t o r y ev i d en c e  o f  a  p os i t i v e  r e l a t i on b e t w ee n  I C T i n v e s t me n t  a n d  

f i r m out p u t .  A c o mp a r i s on  o f  t h e  es t i ma t ed  r es ul t s  o f  ea c h  mod el  w i t h  t h e  

c on s t r a i nt s  o f  C ob b -D oug l as  p r o duc t i o n  fu n c t i on  i s  ap p r op r i a t e  a n d  

r ea s o n ab l e  fo r  e s t i ma t i n g  out p u t  e l as t i c i t i es  a n d r e t u r ns  on i n v e s t men t .  

F i n a l l y,  t h e  a u t h o r s  t es t  a n d  f i n d  t ha t  I T  cap i t a l  i s  a  n e t  s ub s t i t ut e  f o r  b ot h  

o r d i n ar y ca p i t a l  a n d  l a b or .  I t  a pp e a r s  t ha t  f i r ms  a r e s ub s t i t ut i n g  I T  f o r  ot he r  
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i n p ut s  t o  p r o du c t i on  i n  o r der  t o  “… c ap i t a l i z e  o n t h e  v as t l y  s up er i o r  p r i c e  

a n d p e r fo r ma n c e  i mp r o v e m en t s  i n  I T  r e la t i v e t o  t he s e  o t her  i np u t s ” .  

G ur b a xa n i ,  M el v i l l e  a n d K r a e me r  ( 1 99 8 ) ,  ex a mi n ed  t he r et u r ns  o f di f f e r en t  

f o r ms  o f  IT  ha r dwa r e  us i n g t he  C I  da t a b as e.  B et w een  1 987  a n d  19 94 ,  

e s t i mat es  o f  a  C ob b - D ougl a s  p r o duc t i o n  f un c t i o n  i n d i c a t e  t ha t  ma i n f r a m e  

a n d P C har dw a r e we r e  p os i t i v e l y as s oc i a t ed  wi t h  t h e  o ut p ut  o f o v er  4 0 0  

F o r t u n e  1 0 0 0  f i r ms .  I n  a ddi t i on,  t he  deg r e e t o  w hi ch  e mp l o ye es  a r e  

n e t w or k ed  p os i t i v e l y i n f l uen ce s  f i r m  p r od uc t i vi t y,  i n d i c a t i n g  t ha t  

d i s t r ib ut i n g f o r ms  o f  co mp ut i n g  a r e  pa yi n g o f f  fo r  f i r ms .  

B ha r a dw aj  (2 0 0 0 )  t a k es  a n i n n ov a t i v e  l ook a t  I T  i n v es t me n t  a n d i t s  

r e l a t i o ns hi p  t o  f i r m p e r f o r ma n c e .  H e  a r g ued  c on c ep t ua l l y  t h a t  IT  r ep r es en t s  

a n or ga n i z a t i on a l  c ap a b i l i t y ,  a  f i r m’ s  ab i l i t y t o ,  “… mo b i l i z e a n d d ep l o y I T  

r es ou r c es  i n  co mb i n a t i o n o r  co -p r e s e nt  wi t h  o t h er  r es ou r c es  a n d  

c ap a b i l i t i e s” .  F i r ms  wh o  a r e  s u c c es s f ul  a t  c r ea t i n g  s uc h  cap ab i l i t i es  b en e f i t  

f r om i mp r ov e d  f i n a n c i a l  p er f o r ma n c e  r el a t i v e  t o  co mp e t i n g f i r ms ,  due  t o  t h e  

h e t e r oge n e i t y  o f I T  r e s ou r c es  a n d s ki l l s  ( Ba r n e y 19 9 1 ,  Gr a nt  1 991 ,  Ma t a ,  et  

a l .  1 995 ) .  Us i n g  ma t c hed  s a mpl e m et hods ,  B ha r a dw aj  co mp ar e d  t h e f i n a n c i a l  

p er fo r ma n ce  o f  5 6  I T  l e a d i n g f i r ms  a ga i n s t  a  c on t r ol  g r o up  o f  n o n - l ea d i n g  

f i r ms  b e t w ee n  1991  a n d 19 94 .  T he  I n f o r mat i on  W ee k  D at a  u s ed  t o  c r ea t e  t h e  

I T  l ea d i n g g r oup  w as  dev e l op e d  a n n u a l l y b y a  p a n e l  o f  exp er t s ,  wh o  

i de n t i f i e d  a n d ra n k e d  f i r ms  a cco r d i n g t o  how ef f e c t i v e  a n d  e f f i c i e n t  t he y a r e  

a t  us i n g  I T .  T he  r e s u l t s  i n di c a t e  t h a t  di s t i n c t  I T  ca pa b i l i t i e s  c a n  e n a b l e  

s up e r i o r  f i na n c i a l  p e r f o r ma n c e ,  i n c l udi n g  a n i n cr e as e  i n  p r o f i t  r a t i os  ( R O A,  

r e t u r n - o n - s a l e s )  a n d a  r e du c t i o n i n  c os t s  ( cos t s  o f  g oods  s ol d,  t o t a l  

op er a t i n g  e xp e n s e) .  H ow ev er ,  c on t r a r y t o  B har a d wa j  ‘ s  e xp e c t a t i on s ,  s e l l i n g  

a n d a dmi n i s t r a t i v e e xp en s es  a pp e a r  t o  b e hi g her  i n  I T  l e a di n g  fi r ms .  

D ev ar a j  a n d  K oh l i  ( 20 0 0 )  p r ov i de ev i d en c e  o f  p os i t i v e e f f e c t  o f  IC T  ca p i t a l  

a n d l ab ou r  on t wo  i mp or t a n t  ou t p u t  p er f o r ma n ce  m ea s u r e s  i n  t he  he a l t h  c a r e  

i n d us t r y ( n e t  p a t i en t  r ev en u e p e r  da y a n d  n e t  p a t i en t  r ev en u e  p er  a d mi s s i on ) .   

G i l ch r i s t ,  G ur b a x a ni  a n d T own e ( 20 0 1 )  u t i l i z e  C I  da t a  t o  e xa mi n e  t he  e f fe c t  

o f  I CT  on  t he  p er fo r ma n c e  o f  ma n uf a c t u r i n g  f i r ms  b e t we en  19 8 7  a n d  1 9 94 ;  

t he i r  a n a l ys i s  s ho ws  t ha t  I C T  c on t r i b ut e  t o  p r oduc t i v i t y ,  a n d  t h i s  

c on t r i b ut i on i s  hi gh er  t ha n wh at  w ou l d  b e  exp e c t e d  g i v en  t he  s har e  o f  IC T  

c ap i t a l  i n  t he  ov er a l l  c a p i t a l  i n v es t me n t ;  a l s o  t he y f oun d  t ha t  t h e  

c on t r i b ut i on o f  dec en t r a l i s ed  c o mp ut i n g ( e . g .  P C  t ec hn o l og y)  i s  hi ghe r  t ha n  

t he  c on t r i b ut i on o f  ce n t r a l i s e d  c omp u t i n g ( e . g .  ma i n f r a me  t ec hn o l o g y) .  I n  

a ddi t i on,  a f t e r  ex a mi n i n g t he i n f l ue n ce  o f  i n d i vi du a l  I T ha r dwa r e  

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 23 

c o mp on e n t s ,  t he  a ut ho rs  fo un d  t ha t  t h e  g r ea t es t  i mp a c t  a pp e ar s  t o  c om e f r o m  

t he  a pp l i ca t i on  o f  P C  t e ch n o l og y r a t he r  t ha n  mor e  c e n t ra l i z ed  I T  ha r dw a r e  

l i k e  ma i n fr a me c omp u t er s .  

D ev ar a j  a n d  K o hl i  ( 20 0 3 )  f r om a  l on g i t u di n a l  s t ud y i n  hos p i t a l s  co n c l ud e  

t ha t  t he  ma i n d r i v e r  o f  t he  i mp a ct  o f  I C T  on  f i na n c i a l  a n d  n on - f i n a n c i a l  

p er fo r ma n ce  i s  n o t  t he  i n v e s t me n t  i n  t ech n o l og y,  b u t  t he  a c t ua l  us a ge  o f  

t e chn o l og y.  T he  p os i t i v e e v i de n ce  f oun d  i n  t h i s  s ec o n d  p e r i od  co n c e r n i n g  

t he  i mp a c t  o f  I CT  i n v e s t me n t  on s e v er a l  me as u r es  o f  b us i n es s  p e r f o r ma n c e  

r e f l ec t s  t he  i mpr ov e men t s  i n  IC T  ma n a g e me n t ,  a n d  a l s o  t he  a dj us t me n t s  a n d  

t he  r es t r u c t u r i n g t ha t  ha d t a k en  p l a c e  a t  th e  f i r m l e v e l  b e t we en  t he  mi d  

1 980 s  a n d  t h e  mi d  1 990 s ,  wh i c h  en ab l e d  a  hi gh er  l e v e l  o f  va l u e  a n d b en ef i t s  

f r om IC T ;  a l s o  i t  r e f l e c t s  t h e  s i gni f i ca n t  i mp r ov e men t s  i n  r es ea r c h  

met ho do l og y ( e . g .  i n  da t a  c o l l ec t i o n  a n d a n a l ys i s ) .  H o we v er ,  e v en  i n  t h i s  

s ec on d  p er i od  t her e  a r e  s t ud i es  l e a di n g  t o  c on c l u s i on s  i n  t he  opp os i t e  

d i r e c t i on  ( e. g .  S t i r oh,  1 9 98 ;  H a r t ma n ,  2 0 0 2 ) ,  w hi ch  i n d i c a t e  t h a t  t her e  mi gh t  

b e s om e a ddi t i on a l  v a r i a b l es  t ha t  i n f l ue n c e  t h e  e f f e ct  o f  IC T  o n b us i n e ss  

p er fo r ma n ce ,  s uch  a s  v a r i o us  c ha r a c t e r i s t i cs  o f  t he  s e c t o r a l  a n d t h e  n a t i o n a l  

c on t e x t  o f  t he  f i r m ,  n e w  o r ga n i z a t i on a l  p ra c t i ce s ,  r e - en g i n e e r i n g  o f  b us i n es s  

p r o ces s e s ,  n ew  huma n  s ki l l s ,  et c .  

 

1 . 2 . 3  T h i r d  Pe r i od :  I C T  I n v es t m en t  C o m p l e m en ts  

 
I n  t hi s  di r ec t i on  du r i n g  t hi s  s e co n d  p er i od con s i de r a b l e  r es e a r ch  ha s  b ee n  

c on d u ct ed  a l s o  i n  o r d er  t o  i den t i f y c o mpl e me n t a r y a c t i o n s  a n d f a c t o r s ,  

w hi c h  i f  c o mb i n ed  wi t h  I CT  i n v es t me nt ,  wi l l  ma x i mi s e i t s  c ont r i b ut i on  t o  

b us i n es s  p er fo r ma n c e  ( u s ua l l y  r e f e r r ed  t o  as  ‘ I CT  c o mpl e men t s ’ ) .  I n  t h i s  

d i r e c t i on B l a ck  a n d L yn c h  ( 199 7 )  e xa mi n e  t he  e f fe c t  o f  I C T  a n d  n ew  h uma n  

r es ou r c e  ma n a ge men t  p r a c t i ce s  as s oc i a t ed  wi t h  t o t a l  q ua l i t y  ma n a g e men t ,  

p er fo r ma n ce  b e n ch ma r ki n g  a n d r ec r u i t me nt  p ol i c i e s  on  p r od uc t i vi t y i n  US A  

ma n uf a c t u r i n g  f i r ms  b et w e e n  19 87  a n d  199 3 .  T he i r  a na l ys i s  i n d i ca t es  t h a t  

t he s e  n ew  h uma n  r e s o u r ce  ma n a ge me n t  p r a c t i c es  ma k e  a  p os i t i v e  

c on t r i b ut i on t o  p r odu c t i vi t y;  a l s o  t he y f o un d  t he  i n v e s t men t  i n  IC T  a n d  t h e  

u s a ge  o f  IC T  b y n on - ma n a ger s  ( e. g .  w or k er s )  c on t r i b ut e p os i t i v e l y t o  

p r o duc t i vi t y.  H ow ev e r ,  i n  t h i s  s t u d y t he  I CT  i n v e s t m en t  a n d  t he  a b ov e  n e w  

h uma n  r e s ou r c e  ma n a ge me n t  p r a c t i c es  a r e  co n s i d er ed  as  s ep a r a t e  

i n d ep e n d e n t  v ar i ab l e s ,  a n d  t he i r  i n t e r a c t i on a n d  compl e me n ta r i t y  i s  n o t  

e xa mi n ed .   
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F r a n ca l a n c i  &  G al a l  ( 199 8 ) ,  b a s e d  on  da t a  f r om i n s u r a n c e  c o mp a n i es ,  

e xa mi n e  t he  e f f e ct  o f  I C T  i n v es t me n t ,  e mp l o ye e s  co mp os i t i on a n d t h e  

i n t e r a ct i on  b e t we en  t hem o n  f i r m p r oduc t i vi t y;  t he y c on c l ude  t ha t  i n c r e as e  

i n  IC T  s p e n di n g  comb i n e d  wi t h  ch a n g e s  in  emp l o ye es  co mp os i t i on ( m or e  

‘ i n f o r ma t i o n a n d k n o wl ed ge  w or k e rs ’ )  r es ul t s  i n  h i g her  ov e r a l l  p r odu c t i v i t y.  

D ev ar a j  a n d K oh l i  ( 20 0 0 )  i n  t he i r  a b ov e me n t i on e d  s t ud y con c l ude d a l s o t ha t  

t he  c o mb i n a t i on  o f  IC T  i n v es t me n t  wi t h  b us i n es s  p r oc e ss es  r ee n g i n e er i n g  

i n c r ea s es  t he p os i t i v e  e f fe c t  on  o ut p ut .   

B r yn j o l fs s on ,  Hi t t  a n d Y a n g  (2 0 0 0 )  f oun d  t ha t  t he  co mb i n a t i o n o f  

d ec e n t r a l i s a t i o n p r a c t i ce s  ( a l l o ca t i on  o f  mor e  d ec i s i on a ut ho r i t y,  s el f  

ma n a ge d  t ea ms ,  i n c r e a s e o f wo r k er  r es p on s i b i l i t i es )  wi t h  I C T  ha s  a  

d i sp r op o r t i on a t el y  l a r g e  p os i t i v e  e f f ec t  on f i r m ma r k e t  v a l u e.   

T a l l o n,  K r a e me r  a n d G ur b a x a ni  ( 20 0 0 ) ,  b a s e d  on a  s u r v e y o f  b us i n es s  

e xe c u t i v es ,  fo un d  t ha t  t he  s t r a t egi c  a l ig n me n t  o f  I C T  i n v es t me n t  wi t h  

b us i n es s  s t r a t e g y r e s u l t s  i n  h i g her  b us i n es s  v a l u e  f r om t he  I CT  i n v e s t m en t ;  

a l s o t he y f o un d  t h a t  s ys t e ma t i c  p os t - i mp l e me n t a t i on  r ev i e w a n d  e v a l ua t i o n  

o f t he  IS  p r o j e c t s  en h a n c es  t h e  b us i n e ss  v a l ue  t he y g en e r a t e .   

B r yn j o l fs s on  a n d  H i t t  ( 20 0 0 )  r ev i e w  e xi s t i n g  ev i d en c e  o n  ho w I C T  

i n v es t me n t s  a r e  l i n k e d t o  hi ghe r  p r o duc t i v i t y a n d  o r ga ni z a t i on a l  

t r a n s f o r ma t i o n  a n d  c on c l u de  t ha t  ‘ . . b ot h  ca s e  s t ud i es  a n d  e con ome t r i c  w or k  

p oi nt  t o  o r ga n i s a t i on a l  c ompl e men t s ,  s uch  as  n ew  b u s i n es s  p r oc es s es ,  n e w  

s ki l l s  a n d n e w o r ga ni s a t i on a l  a n d  i n d us t r y s t r uc t u r es  as  a  ma j o r  d r i v er  o f  t h e  

c on t r i b ut i on o f  i n f o r mat i on  t e ch n o l og y.  T hes e  co mpl e men t a r y i n v es t m en t s ,  

a n d t he  r es u l t i n g  as s et s ,  ma y b e  a s  mu ch  as  a n  o r de r  o f  ma gn i t u de  l a r ge r  

t ha n t he  i n v es t me n t s  i n  t he  comp u t e r  t e ch n o l og y i t s e l f ’ .   

R a mi r ez  ( 20 0 3 )  i n v es t i g a t ed  e mp i r i ca l l y  th e  i mp a ct  o f  IC T  a n d  t h r e e  s e t s  o f  

o r ga n i s a t i on a l  w or k p r a ct i ce s :  e mp l o ye e  i n v o l v em en t ,  to t a l  q ua l i t y  

ma n a ge me n t  a n d r e e n g i n e er i n g;  hi s  r e s ul t s  in di ca t e  t ha t  I C T  i s  a  k e y e n a b l e r  

o f e mp l o ye e i n v o l v e me n t  a n d t ot a l  q ua l i t y  ma n a ge men t ,  a n d  a l s o t ha t  t hei r  

c o mb i n a t i on  wi t h  I C T c on t r i b ut es  p os i t i v e l y t o  t he  p er f o r ma n c e  o f  f i r ms .   

A r v a n i t i s  ( 20 0 5 ) ,  b a s e d  on  da t a  f r om S wi ss  f i r ms ,  con s t r uc t e d  t h r e e  

c o mp os i t e  i n d i c es  f or  IC T  c ap i t a l ,  n e w o r ga n i sa t i on a l  p r a ct i c e s  a n d h uma n  

c ap i t a l  r es p ec t i v e l y,  a n d  ex a mi n ed  t hei r  i mpa c t  on  l a b ou r  p r o du c t i v i t y a n d  

t he i r  c o mp l e me n t ar i t y.  H i s  r es ul t s  i n di c a t e  t ha t  I C T ca p i t a l ,  n e w  

o r ga n i s a t i on a l  p r a c t i ce s  a n d  h uma n  ca p i ta l  a l l  c on t r ib ut e  p os i t i v e l y t o  

l a b ou r  p r oduc t i v i t y ,  a n d  a l s o p r o vi de  ev i den c e  o f  c o mpl e men t a r i t y b e t w ee n  
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I C T  c ap i t a l  a n d  huma n  ca p i t a l :  t h e  comb i n e d  u s e  o f  I C T  a n d hu ma n  ca p i t a l  

r es ul t s  i n  a ddi t i on a l  l a b ou r  p r od uc t i vi t y  i n c r e as e  b e yon d  t h e  i n di vi d ua l  

e f f e c t s  o f t he s e  t wo f a c t o r s .   

H emp e l l  ( 20 0 5 ) ,  b a s ed on  f i r m- l ev e l  p a n e l  da t a  f r om s er vi c es  f i r ms  cov er i n g  

a  f i v e  ye a r s ’  p er i od,  con c l ude d  t h a t  I C T  i n v es t m en ts  a r e c l os e l y l i n k ed  t o  

c o mpl em en t ar y i n n ov a t i o n s  a n d a t  t he  s a me t i me t he y a r e  mo r e  p r o duc t i v e i n  

f i r ms  wi t h  e xp er i en c e  i n  i n n ov a t i o ns .   

M el vi l l e,  G ur b a xa ni  a n d K r a e me r  (2 0 0 7 )  f oun d t ha t  ext e r n a l  en v i r on men t  

f a c t or s  a l s o a f f ec t  t he  p r o duc t i v e  i mpa c t  o f  IC T  ca p i t a l .  I n  p ar t i c u l a r ,  us i n g  

d a t a  f r om p ub l i c l y t r a de d  US A f i r ms  t he y  f oun d  t ha t  t he  ma r gi n a l  p r od uc t  o f  

I C T  ca p i t a l  i s  l owe r  i n  i n du s t r i es  cha r a ct e r i s ed  b y h i gh er  co n ce n t ra t i on ,  

w hi l e  t he  opp os i t e  hap p en s  wi t h  t he  t r a di t i on a l  c a p i t a l ;  a l s o  t he y d i d  n o t  

f i n d  ev i d en c e  t ha t  t he  ma r gi n a l  p r o duc t  o f  I C T  ca p i t a l  i s  a f f ec t ed  b y t h e  

l e v el  o f  i n d us t r y d yn a mi s m,  b ut  t he y  f oun d  s t r o n g ev i d en c e  t ha t  t h e  

ma r gi n a l  p r odu c t  o f  t r a d i t i on a l  c ap i t a l  i s  l ow er  i n  i n dus t r i e s  wi t h  h i g h e r  

d yn a mi s m.  

 

1 . 2 . 4  F o u rt h  P er i o d :  B u s i n es s  v a l u e  g e n e r a t e d  b y  p a r t i cu l a r  ty p es  o f  I S  
 
I n  a dd i t i o n  t o  t he  ab o v e  ‘ gen e r i c ’  f i r m  l e v el  IC T  b us i n es s  va l ue  r es ea r c h ,  

d u r i n g t h i s  s ec on d  p e r i od ,  r e c en t l y t her e i s  a  g r o wi n g r es ea r c h i n t e r es t  i n  

i n v es t i g a t i n g t he  b us i n es s  v a l u e  ge n er a t e d b y pa r t i cu la r  t yp es  o f  I S ,  s u ch  a s  

e - b us i n es s  s ys t e ms  a n d  E n t er p r i s e  R es ou r c e  P l a n ni n g  ( E R P )  s ys t e ms .   

O n e  o f  t he  f i r s t  s t ud i es ,  con c er ni n g  t he  b us i n es s  v a l u e  o f  e -b us i n e s s  

s ys t e ms ,  was  c on d u ct ed  b y Z hu  ( 20 0 4 ) ,  who  g r ou n de d  i n  t h e IT  b us i n es s -

v a l ue  l i t e r a t u r e a n d  en ha n c ed  b y t he  r e so u r ce- b a s e d  t he o r y o f  t he  fi r m t o  

d ev e l op  a  r es ea r c h  f r a me w or k i n  w hi c h  b ot h t he  ma i n e f f e c t s  a n d  t h e  

i n t e r a ct i on  e f f ec t s  o f  e - c o mmer ce  a n d I T  on  f i r m p er f o r ma n c e  w er e  t es t e d .  

W i t hi n  t hi s  t he o r e t i ca l  f r a me w or k,  he  f o r mu l a t e d  s e v er a l  h yp o t hes es .  T he n  

h e  dev e l op e d a  mu l t i d i me n s i on a l  e - co m me r c e  ca pab i l i t y co n s t r uc t ,  a n d a f t e r  

e s t a b l i s h i n g  i t s  v a l i di t y a n d  r e l i ab i l i t y,  t es t ed  t he  h yp o t h es es  wi t h  emp i r i c a l  

d a t a  f r om 11 4  comp a n i es  i n  t he  r e t a i l  i n dus t r y .  C on t r ol l i n g  f o r  v a r i a t i on s  o f  

f i r m s i z e  a n d  s u b - i n dus t r y  e f f ec t s ,  h i s  emp i r i c a l  a n a l ys i s  fo un d  a  s t r on g  

p os i t i v e  i n t e r a c t i o n e f f ec t  b e t w ee n  I T  i n f r as t r uc t u r e a n d e - c o mme r c e  

c ap a b i l i t y .  T hi s  s ugge s t s  t ha t  t he i r  c om pl emen t a r i t y p os i t i v e l y c ont r i b ut e s  

t o  f i r m p er f o r ma n c e  i n  t e r ms  o f  s a l es  p er  emp l o ye e ,  i n v e n t o r y t u r n ov e r ,  a n d  

c os t  r e duc t i o n.  T he  r es ul t s  a r e  c on s i s t e nt  w i t h  t he  r e s o u r ce- b a s e d t he o r y,  
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a n d p r ov i d e  emp i r i ca l  e v i den c e  t o  t h e  co mpl e men t a r y s yn er g y b et w e en  f r ont -

e n d  e - c omm er c e  ca pab i l i t y a n d b a ck - e n d I T  i n f r as t r u c t ur e.   

Z h u  & K ra me r  ( 2 0 0 5 )  gr o un d e d  i n  t he  i n n ov a t i o n  di f fu s i on  l i t e r a t u r e  a n d  t h e  

r es ou r c e- b a s ed  t h eo r y t o  de v e l o p  a n i nt e g r a t i v e  r es ea r c h  mo d el  f or  as s es s i n g  

t he  d i f f u s i o n a n d  con s eq uen c e  o f  e - b u s i n e ss  a t  t he  f i r m l ev e l .  U n l i k e  t h e  

t yp i ca l  f ocus  o n  a dop t i o n a s  f oun d  i n  t he  l i t e r a t ur e ,  t he y f o cu s e d  o n  p os t -

a dop t i on  s t a ge s ,  t ha t  i s ,  a c t u a l  u sa g e  a n d v a l ue  c r e a t i on.  T h e  mod el  t hus  

mov e d  b e yo n d  d i c ho t o mou s  “ a dop t i on  v er s us  n on - a dop t i on ”  a n d a cc oun t e d  

f o r  t h e  “mis s i n g  l i n k ”— a c t ua l  us a ge— a s  a  c r i t i c a l  s t a g e  o f  va l ue  c r ea t i on .  

T h e  mod e l  l i n k e d  t e chn o l og i ca l ,  or ga n i z a t i on a l ,  a n d e n v i r on men t a l  f a c t o r s  

t o  e - b us i n es s  u s e  a n d  v a l u e,  b a s e d  on  wh i c h  a  s e r i e s  o f  h yp ot he s e s  a r e  

d ev e l op ed .  T he  t heo r e t i ca l  mod el  w as  t es t ed ,  b y u s i n g  s t r u c t u r a l  e q ua t i o n  

mod e l l i n g on  a  da t as e t  o f  6 24  f i r ms  a cr os s  10  c oun t r i es  i n  t h e  r et a i l  

i n d us t r y.  T o  p r ob e  de ep e r  i n t o  w het he r  e - b us i n e ss  u s e  a n d  v a l ue  a r e  

i n f l ue n c e d  b y e c on o mi c  en v i r o n me n t s ,  t wo  s ub - s a mpl es  f r om d e v e l op ed  a n d  

d ev e l op i n g cou n t r i e s  a r e c o mpa r ed .  T he  s t ud y f oun d  t ha t  t ec h n o l og y 

c o mp et en ce ,  f i r m s i z e,  f i n a n c i a l  co m mi t me n t ,  comp e t i t i v e  p r es s u r e,  a n d  

r eg ul a t o r y s upp o r t  a r e i mp or ta nt  a nt e c ed en t s  o f e - b us i n e ss  us e .  I n  a d d i t i o n,  

t he  s t ud y f oun d  t ha t ,  w h i l e  b ot h  f r ont - en d  a n d b a c k - en d  ca p ab i l i t i es  

c on t r i b ut e  t o  e - b u s i n ess  va l u e ,  b a ck - e n d i n t e g r a t i on  h as  a  mu c h  s t r on ge r  

i mp a c t .  W hi l e  f r on t - e n d f un c t i on a l i t i e s  a r e b eco mi n g  co mmod i t i es ,  e -

b us i n es s es  a r e  mor e  d i f f e r e n t i a t ed  b y b a ck - e n d  i nt eg r a t i o n.  T hi s  i s  

c on s i s t e n t  wi t h  t h e r e s o ur c e- b a s e d t he o r y b e ca us e  b a c k - e n d  i nt eg r a t i o n  

p oss es s e s  t he  v a l ue - cr ea t i n g  cha r a c t e r i s t i c s  o f  r es o u r ce s  ( e . g . ,  f i r m  sp e c i f i c ,  

d i f f i cu l t  t o  i mi t a t e ) ,  w hi c h  a r e  s t r e n gt hen ed  b y t he  I nt e r n e t - e n ab l e d  

c on n ec t i vi t y.   

S o t o - A c os t a  a n d M er on o - C e r d a n ( 20 0 8 )  de v e l op ed  a  co n c e p t ua l  mo del ,  

g r o un de d  i n  t he  r es ou r c e- b as ed  t he o r y,  f o r  as s es s i n g e - b us i n es s  v a l u e  

c r e a t i on .  T h i s  mo del  p os i t e d t h r e e  r e l a t i ons h i ps :  I nt e r n e t  r es ou r ce s  a n d  e -

b us i n es s  v a l ue ,  I nt e r n e t  r es ou r ce s  a n d  e - b us i n e ss  c ap a b i l i t i e s ,  a n d e -

b us i n es s  c ap a b i l i t i e s  a n d e -b us i n e ss  va l ue.  T o  t e s t  h yp o t h es es ,  a  s a mp l e  

c o mpr i s i n g  1 0 10  S pa n i s h  f i r ms  wa s  e mp l o yed .  T he  r es u l t s  s h ow  t ha t ,  a s  

h yp o t hes i z ed,  I n t e r n e t  r es ou r c es  p er  s e  a r e  n ot  p os i t i v e l y a s s o ci a t e d  wi t h  e -

b us i n es s  v a l ue .  F u r t he r mor e,  a l t ho ugh  I nt e r n e t  r es ou r ce s  a r e n o t  p os i t i v e l y  

r e l a t ed t o  e - b u s i n ess  v a l ue ,  t h e y a r e  f ou n d t o  p l a y a  c r i t i c a l  r o l e i n  c r ea t i n g  

e - b us i n es s  ca p ab i l i t i es .  I n  a ddi t i on ,  t he  r es u l t s  con f i r m t ha t  e - b us i n e s s  

c ap a b i l i t i e s  a r e  k e y d r i v er s  o f e - b us i n e ss  va l u e .  
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T h e  ma i n  e mp i r i ca l  s t u di es  t ha t  ha v e  b e en  co n du c t ed,  con c e r n i n g  t h e  

b us i n es s  v a l ue  o f  t he  ER P  s ys t e ms ,  e xa mi n e t he  i mpa c t  o f  E R P  a dop t i o n o n  

v ar i ous  f i n a n ci a l  a n d  n on - f i n a n c i a l  mea s u r es  o f  p e r f o r ma n c e,  mos t  o f t he m 

a t  t he  or ga n i z a t i on l e v e l .  I n  t h e f i r s t  o f t h es e s t udi es  P os t on & G r ab s k i  

( 20 0 1 )  e xa mi n ed  t he  e f f ec t  o f  E RP  s ys t e ms  on  f i r m  p er f o r ma n ce  ov e r  a  3 -

yea r  p er i od  b y c o mp a r i n g  b a s i c  f i n a n c i a l  p e r f o r ma n c e  i n d i ces  o f  5 0  E R P  

a dop t e r s  b e f o r e  E R P  i mp l e me n t a t i on  a n d f o r  t h r e e  ye a r s  a f t e r  i t .  T h e  r es u l t s  

s how a  s t a t i s t i c a l l y s i gn i f i ca nt  d ec r e a s e  o nl y i n  t he  r a t i o  o f  c o s t  o f  g oods  

s ol d  ( CO G S ) t o  r e v en u es  t h r ee  ye a r s  a f t e r  t he  E RP  s ys t e m i mp l em en t a t i o n  

( b u t  n o t  i n  t he  f i r s t  o r  s eco n d ye a r  a f t e r  i mp l e men t a t i o n ) .  O n t he  ot her  ha n d  

t he y fo un d  n o  s i gn i f i c a nt  i mpr ov e me n t  i n  t he  r a t i o  o f  s e l l i n g,  g en e r a l  a n d  

a dmi n i s t r a t i v e ex p en s es  (S G &A )  t o  r ev e n u e s  a n d a l s o i n  t h e r e s i d ua l  

i n c o me.  Al s o t h er e  w as  a  s i gni f i ca n t  r ed uc t i on i n  t he  r a t i o  o f  e mp l o yee s  t o  

r ev en u es  f o r  e a c h  o f t he  t hr e e  yea r s  a ft e r  t he  E R P  i mp l e me n t .  H e n ce ,  t h e y 

s ugg es t e d  a  con t ra d i ct i on:  w hi l e  ER P  s ys t e ms  a pp e a r  t o  yi e l d  e f f i c i en c y 

g a i ns  i n  s om e a r e as ,  e . g .  i n  r ed uc i n g  c os t - t o- r ev e n ue ,  t h e y c a us e  s om e 

i n c r ea s es  el s ew her e ,  s o  t he y l ea v e  r es i dua l  i n c o m e un a f f e c t ed .  

H i t t  e t  a l  ( 20 0 2 )  us i n g  mu l t i ye a r  mu l t i - f i r m E RP  i mp l e me n t a t i on  a n d  

f i n a n c i a l  da t a  c on c l ude d  t ha t  f i r ms  t ha t  i n v e s t  i n  E RP  t en d  t o  s how h i g he r  

b us i n es s  p er f o r ma n ce  i n  s ev er a l  fi n a n c i a l  p er f o r ma n c e  i n d i c es ,  t h ough  t h er e  

i s  a  s l ow do w n  i n  b u s i n es s  p e r fo r ma n c e  a n d p r oduc t i vi t y  s ho r t l y  a f t e r  t h e  

i mp l e men t a t i o n.  C on c er ni n g  s t o ck  v a l ue  t he y f oun d  t ha t  f i na n c i a l  mar k e t s  

r ew a r d  t he  a dop t er s  wi t h  h i g her  ma r k et  v a l ua t i on  as  me as u r e d  b y T ob i n ’ s  q .  

A n o t h er  i n t e r e s t i n g  c on c l u s i on  i s  t ha t  h i g her  l ev e l  o f  E RP  ( i . e .  

i mp l e men t a t i o n o f  mor e  E R P  mod u l es )  i s  a s s oc i a t ed  wi t h  h i g her  b us i n es s  

p er fo r ma n ce ,  b ut  on l y up  t o  a n op t i ma l  l e v e l ,  w hi l e  exc e e d i n g t h i s  l ev e l  

r es ul t s  i n  de c l i ni n g  b en e f i t s ;  t h i s  p r ovi de s  so me  e vi de n ce s  t ha t  t he  b r o a de s t  

E R P  i mp l eme n t a t i on  fa c e s  di s eco n o mi es  o f s ca l e.  

H un t o n e t  a l  ( 20 0 3 )  exa mi n e d  t h e  l o n g i t udi n a l  i mp a c t  o f  E R P  a do p t i o n o n  

f i r m p er fo r ma n c e  b y ma t c hi n g  a n d co m par i n g  6 2  f i r ms  t ha t  ha v e a dop t e d  

E R P  s ys t e ms  wi t h  p e er s  t ha t  ha d  n ot  a dop t ed E R P  s ys t e ms .  R es ul t s  i n di ca t e d  

t ha t  r e t u r n  o n as s e t s  (R O A ),  r et u r n on i n v e s t men t  ( RO I ) ,  a n d as s e t  t u r n o v e r  

( AT O )  we r e  s i gn i f i ca n t l y b et t e r  o v er  a  3 - yea r  p e r i o d f o r  a dop t er s  a s  

c o mpa r ed  t o  t he  n o n - a dop t er s .  Als o,  t he y f oun d  t h a t  t h es e s i gn i f i ca n t  

d i f f e r en ce s  a r i s e  b eca us e t he  f i n a n c i a l  p er f o r ma n ce  de cr ea s e d  ov e r  t i me  f o r  

t he  n on  –  a d op t er s ,  wh i l e  i t  r e mai n e d  s t ea d y f o r  t h e  a d op t er s .  An o t he r  

i n t e r e s t i n g  f i n di n g  o f  t h i s  s t u d y wa s  a  s i gn i f i c a nt  i n t e r a c t i o n  b et w e en  f i r m  
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s i z e  a n d f i na n c i a l  he a l t h  fo r  E RP  a d op t er s  w i t h  r es p e c t  t o  R O A,  RO I ,  a n d  

r e t u r n  on  s a l es  (R O S ) ;  i n  p ar t i cu l a r ,  a  p os i t i v e  ( n ega t i v e)  r e l a t i o ns h i p  w a s  

f ou n d  b e t w e en  f i n a n c i a l  he a l t h  a n d p e r f o r ma n c e  f o r  s mal l  ( l a r g e)  f i r ms .  

I n  or de r  t o  e xa mi n e  t he  e f f e c t  o f  a dop t i on  o f  E R P  s ys t e ms  o n a  f i r m’s  l o n g -

t e r m  f i n a n c i a l  p e r f o r ma n c e  Ni c o l a ou  ( 20 0 4 )  c omp ar es  f i n a n c i a l  da t a  o f  2 4 7  

f i r ms  a dop t i n g  E R P  s ys t e ms  wi t h  a  ma t ch e d co n t r o l  gr oup  o f  f i r ms  b e f o r e  

a n d a f t e r  a do p t i on.  T he  r es ul t s  s h ow t ha t  f i r ms  a dop t i n g  e n t e r p r i s e  s ys t ems  

e xh i b i t  h i g her  d i f f e r en t i a l  f i n a n c i a l  p e r f o r ma n c e  ( i . e.  i n  comp a r i s on w i t h  

‘ s i mi l a r ’  f i r ms  n on - a dop t er s )  o nl y a f t e r  t wo  yea r s  o f con t i n ued  E RP  us e ,  

w hi l e  i n  t he  yea r  o f  co mpl e t i on  a n d  t he  fo l l o wi n g  on e  t her e  i s  n ega t i v e  

d i f f e r en t i a l  i mp a ct  ( i . e.  s how l ow er  f i n a n c i a l  p e r f o r ma n c e  t ha n  ‘ s i mi l a r ’  

f i r ms  n o n - a do p t er s ) .  An o t her  i n t e r es t i n g f i n di n g o f t hi s  s t u d y i s  th a t  

i mp l e men t i n g  a  s ys t e m f r o m a  l a r ger  v e n d o r ,  ha vi n g  s ys t e m- l ed  ob j e c t i v e s ,  

a n d i mp l em en t i n g  s o me p a r t i cu l a r  t yp e s  o f mod u l es  i n cr ea s e  t he  p os i t i v e  

i mp a c t  o f  E R P  s ys t ems  on f i n a n ci a l  p e r f o r ma n c e  i n  co mp a r i s on  t o  fi r ms  

f o l l owi n g a  di f f e r e n t  i mp l e men t a t i on s t ra t e g y.  

T w o yea rs  l a t e r ,  Ni c o l a ou  &  B hat t a c ha r ya  ( 20 0 6 )  ex a mi n ed  t he  e f f e c t s  o f  

v ar i ous  t yp e s  o f ER P  s ys t em ch a n g e s  ( e . g .  en ha n c e me n t s ,  up g r a de s ,  

a b a n don me n ts ,  swi t ch e s )  i n  fi r ms  t ha t  ha v e p r ev i o us l y a dop t e d E R P  s ys t ems  

o n t he  i mp a ct  o f  E R P  on  l on g - t e r m  f i n a n c i a l  p e r f o r ma n c e .  T w o r es ea r c h  

h yp o t hes e s  ha v e  b e en  dev e l op e d  i n  t h i s  s t ud y,  w h i c h p os i t  t ha t  b o t h t h e  

n a t ur e  a n d  t he  t i mi n g  o f  s ys t em c ha n ge s  a f f e c t  t he  ext e n t  o f  E R P  p os t  –  

i mp l e men t a t i o n s uc c e ss .  T h e e mp i r i c a l  r es ul t s  p r ovi de  s upp o r t  t o  th es e  

h yp o t hes e s :  E RP - a d op t i n g  f i r ms ,  w h i c h i ni t i a t e  ea r l y en h a n c e men t s  i n  t h e  

f o r m  o f  e i t her  a dd- on s  o r  up g ra de s ,  e x hi b i t  h i ghe r  di f f e r e n t i a l  f i n a n c i a l  

p er fo r ma n ce  i n  co mp a r i s on t o  o t he r  E R P - a d op t i n g f i r ms ’  di f f e r e n t i a l  

p er fo r ma n ce .  T hes e  cha n g e s  s ee m t o r es o l v e  i mp l e men t a t i on  p r ob l ems ,  b a s e d  

o n  t he  ex p er i en c e  ga i n e d  d u r i n g  t he  f i r s t  p e r i od  o f  u sa g e ,  s o  t h e y a f f e c t  

p os i t i v e l y  t h e  s ub s eq u en t  l ev e l  o f  E RP  s uc c es s .  O n  t he  c on t r a r y i t  wa s  f ou n d  

t ha t  l a t e  en h a n c e me n t s  a n d  b ot h ea r l y  a n d  l a t e ab a n d on m en t s  l e a d t o  

d i f f e r en t i a l  p er f o r ma n c e  de t e r i o r a t i on  i n  co mpa r i s o n t o  ot he r  E R P - a d op t i n g.   

H en d r i c k s  e t  a l .  ( 20 0 6 )  ex a mi n ed t he  e f f ec t  o f f i r ms ’  in v es t me n t s  i n  

E n t e r p r i s e  R es our c e  P l a n n i n g  ( E R P ) ,  S up p l y C ha i n  M a n a ge men t  ( S C M) ,  a n d  

C us t om er  R e l a t i on s hi p  M a n a ge me n t  (C R M )  s ys t e ms  o n  l o n g- t e r m s t ock  p r i c e  

p er fo r ma n ce  a n d  v a r i ous  p r o f i t ab i l i t y me as ur es ,  s uc h  as  r e t u r n  on  as s e t s  a n d  

r e t u r n  o n  s a l es .  T he i r  r es ul t s  p r ovi de  evi de n ce  t ha t  t he  a d op t i on  E R P  

s ys t e ms  l e a ds  t o  s i gni f i ca n t  i mp r ov eme nt s  i n  t he  p r o f i t a b i l i t y ,  wh i ch  a r e  
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s t r o n ge r  i n  t he ca s e  o f ea r l y  a dop t e rs  o f  E R P  s ys t ems ,  b ut  n ot  i n  t h e s t oc k  

r e t u r n s .  Als o,  t he  a dop t er s  o f  S C M s ys t e ms  exp e r i e n c e  p os i t i v e s t o ck  r e t ur n s  

a s  w e l l  a s  i mpr ov e me n t s  i n  p r o fi t a b i l i t y .  O n t h e  c on t r a r y,  t he r e  wa s  n o  

e v i de n c e  o f  i mp r o v e m en t s  i n  s t ock  r et u r ns  or  p r o f i t ab i l i t y f o r  f i r ms  t ha t  

h a v e  i n v es t ed  i n  C R M.  

 

1 . 3  M o ti v a t i o n   
 
T a ki n g  i nt o  a c cou n t  t he  ab ov e  l i t e r a t u r e  r e vi ew  on  I CT  b us i n e ss  v a l ue ,  on e  

o f  t he  mo s t  i mp or t a n t  r es ea r c h  t op i cs  i n  t he  I S  d oma i n,  t he  mo t i v a t i o ns  i n  

t h i s  r es e a r ch  a r e  t he  fo l l owi n g :  

•  T h e ab o v e  r es ea r c h has  fo cus ed  on  t h e  ‘ h a r d ’  I C T  i n v es t me n t ,  n a me l y 

o n t h e  i n v es t me n t  i n  I C T  h ar dw a r e,  s o f t w ar e  a n d  n et w or k s ,  wh i l e  t h e  

e f fe c t  o f  t he  ‘ s o f t ’  I CT  i n v e s t men t ,  def i n e d  a s  t he  i n v e s t men t  i n  IC T  

h uma n  r es ou r ce s ,  s ki l l s  a n d  o r g a ni z a t i on,  on  b us i n es s  p e r f o r ma n c e  ha s  

b een  r es ea r c he d  t o  a  v er y l i mi t e d  e x t en t ;  so  t he e f f e c t  o f  t h i s  ‘ s o f t  

c o mpl em en t ’  o f  t he  ‘ ha r d ’  I C T  i n v e s t m en t  o n  b us i n e ss  p e r f o r ma n c e  

r e ma i n s  un e xp l o r ed ,  ev e n  t houg h  t he  r e l e v a n t  l i t e r a t ur e  ha s  

e mp has i z ed  i t s  i mp or t a n ce  fo r  t he  e f fe c t i v e  e xp l o i t a t i o n a n d  u s e  o f  t h e  

‘ ha r d ’  I C T  i n v e s t me n t  i n  a c co r da n c e  wi t h  t he  n e e ds  a n d  t he  s t r a t e g y o f  

t h e p a r t i cu l a r  f i r m ( e. g .  S t r a t op oul os  & D ehn i n g,  20 0 0 ;  M el vi l l e ,  

K r a e mer  & G u rb a xa n i ,  20 0 4 ) .  T he r e f o r e ,  f u r t he r  r es ea r c h  i s  r eq ui r e d  

c on c er n i n g  t he  e f f ec t  o f  t h e  ‘ s o f t ’  I C T  in v es t me n t  o n b us i n e ss  

p er f o r ma n ce ,  w h i ch  has  r ec e i v ed  l i m i t ed  r es ea r c h a t t e n t i o n as  

me n t i o n ed  a b ov e ;  t h i s  ‘ s o f t ’  I C T  i n v es t me n t  i s  o f t en  n eg l e c t ed  b y t h e  

G r ee k  f i r ms  ( S i r i go s ,  20 0 1 )  a n d  we  b e l i ev e  t ha t  t h i s  mi gh t  ha p p e n a l s o  

i n  o t her  s i m i l a r  na t i on a l  con t e x t s .  

•  T h e r e s e a r ch co n du c t ed on t he  i mp a c t  o f  I C T  i n v es t me n t  on  b us i n e s s  

p er f o r ma n ce  ha s  c on c l ude d  t ha t  t he  ma gni t ud e  o f  t he  b us i n es s  v a l u e  

I C T  ge n e r a t e  f o r  a n o r ga ni za t i o n  i s  a f f ec t e d  t o  a  l a r g e  e x t en t  b y a  

n umb er  o f  ‘ i n t e r n a l  f a c t or s ’ ,  w hi ch  a r e r e l a t ed  t o  t h e i n t e r n a l  

f un c t i on s  o f  t he  o r ga ni za t i o n,  s uc h  a s  n e w w or k  p r a ct i c e s ,  n e w  

b us i n es s  p r oc e ss es ,  n ew  hu ma n  s ki l l s ,  i n n o v a t i on,  n e w I S  ma n a g e me n t  

s t r uct u r es ,  et c.  ( e. g .  B r yn j ol fs s on ,  H i t t  a n d Y a n g  2 0 0 0 ,  R a mi r e z  20 0 3 ,  

A r v a n i t i s  20 0 3  a n d  20 0 5 ,  H emp el l  20 0 5 ) .  H ow e v er ,  l i mi t e d  r es ea r c h  

h as  b ee n  co n du c t ed  o n t he  e f f e c t  o f  ‘ ex t e rn a l ’  f a c t o r s ,  w hi ch  a r e  

r e l a t ed  t o  t h e  ex t e r n a l  e n v i r on m en t  o f  t he  o r ga ni z a t i o n,  o n t h e  
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b us i n es s  v a l u e gen er a t ed  b y i t s  IC T  i n v e s t me n t .  T her ef o r e ,  i t  i s  

n ec e ss ar y t o  i n v es t i ga t e  t he  e f f ec t  o f  ex t e r n a l  fa c t o r s  as  w el l  o n t h e  

b us i n es s  v a l ue ge n er a t e d b y I C T ,  i n  o r der  t o  f i n d ou t  w he t her  t her e  a r e  

e x t e r n a l  con d i t i o ns  r e s u l t i n g  t o  s ys t e ma t i c a l l y h i ghe r  o r  l o we r  IC T  

b us i n es s  v a l u e,  a n d  a l s o t o  un der s t a n d t he  un der l yi n g  r ea s o n s ,  s o  t ha t  

o r ga n i z a t i ons  c a n  t a k e  t h e m i nt o  a c c ou nt  i n  p l a n ni n g  t he i r  IC T  

i n v es t me n t .  

•  P r e vi ous  r e s e ar ch  h as  a d r es s ed  t o  s ome  ex t e n t  t he  i mp a c t  o f  I C T  

s t ra t eg i c  a l i g n m en t  o n b us i n ess  p e r fo r ma n c e .  H ow ev er ,  mo s t  o f  t h e  

r e l a t i v el y fe w e mpi r i c a l  s t udi e s  t ha t  ha v e  b e e n c on d uct e d  a b ou t  t h e  

c on t r i b ut i on  o f  s t r a t e g i c  a l i gn m en t  t o  s om e m ea s u r e s / di m en s i ons  o f  

b us i n es s  p er f o r ma n ce ,  a r e  b a s e d  o n ma n a ge rs ’  s ub j e c t i v e p e r c ep t i on s  

o f b us i n es s  p e r f o r ma n c e  o r  con t r i b u t i o n o f  IS  t o  b us i n es s  

p er f o r ma n ce ,  a s  de p en den t  va r ia b l es ,  a n d  n ot  on ob j e c t i v e  m ea s u r e s  o f  

t h e m;  on l y o n e  o f  t hes e s t ud i es  (B yr d e t  a l ,  20 0 6 )  i s  b a s ed  o n  

ob j ec t i v e  m ea s u r e s  o f  b us i n es s  p e r f o r ma n ce  a n d  IC T  c on t r i b ut i on  t o  

i t ,  th ough  u s i n g p a r t i a l  mod el s .  An o t her  cha ra c t e r i s t i c  o f  t h es e  

p r e vi ous  s t ud i e s  i s  t ha t  t he y f ocu s  on I C T  s t r a t e gi c  a l i g n me n t  onl y i n  

t h e  fo r mu l a t i on  o f  s t r a t e g y a t  t he  e xec u t i v e  l ev e l ,  t houg h  t h e r e l ev a n t  

l i t er a t u r e  h as  r ep ea t e d l y a n d  c on s i s t e nt l y un d e r l i n e d  t he  n e ed  o f  

e x t en d i n g I CT  s t r a t e g i c a l i g n me n t  t h r o ugho ut  t h e h i e r a r ch y,  s o  t ha t  i t  

c ov e rs  t he  mi ddl e  a n d  t h e  l ow er  hi e r a r c hi ca l  l e v e l s ,  a n d  a l s o  t h e  

w ho l e  s t r a t eg y l i fe c yc l e ,  i n c l udi n g  b ot h  fo r mu l a t i on  a n d  

i mp l e men t a t i o n  p ha s es  ( e. g .  C ha n  a n d  H uf f  1 992 ,  L u f t ma n  e t  a l l  1 9 99 ,  

L u f t ma n  20 0 0 ,  Al l en  a n d  W i l son  2 0 0 3 ,  R a nt ha m e t  a l  2 0 0 4 ,  Ca mp b el l  

e t  a l  20 0 5 ,  B l e i s t e i n  e t  a l  20 0 6 a ,  B l ei s t e i n  et  a l  2 0 0 6 b ,  G ut i e r r ez  et  a l l  

2 0 0 6 ) .  T her ef o r e ,  i t  i s  n ec es sa r y t o  i n v e s t i ga t e t he  e f f e c t  o f  di f f e r e n t  

me c ha n i s ms  o f  s t r a t egi c  a l i gn m en t ,  w hi c h  co n c e r n  di f f e r en t  

h i e r a r ch i c a l  l e v e l s ,  a n d  a l s o b ot h  s t ra t eg y f o r mu l a t i o n a n d  

i mp l e men t a t i o n,  on t he  b us i n es s  v a l ue  g e n e r a t ed b y IC T  i n v e s t men t .  

•  P r e vi ous  r es ea r c h  on  t he  i mpa c t  o f  I C T  c ap i t a l  on  fi r m  p e r f o r ma n c e ,  

h as  p r odu ce d  s ome  f i r s t  e v i de n ce  t ha t  t he  con t r i b u t i on  o f  IC T  

i n v es t me n t s  ca n i n cr ea s e  s i gni f i ca nt l y  i f  t he y a r e  co mb i n ed  wi t h  

h uma n  ca p i t a l  a n d  n ew  o r ga n i za t i on a l  p r a c t i c es  ( e . g .  D e v a r a j  a n d  

K oh l i  20 0 0 ,  B r yn j o l f s s on  a n d Hi t t  20 0 0 ) .  H o we v er ,  b e t w ee n  t h e  

c on c l u s i on s  o f  t he s e  s t udi e s  t he r e  a r e  s ome  s i mi l a r i t i es ,  b ut  a l s o  

s ev er a l  di f f e r e n c e s  as  w el l ,  wh i c h mi gh t  b e  ( a t  l ea s t  t o  s o me  e x t ent )  
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d ue  t o  di f f e r en c es  i n  s a mp l e  c omp os i t i on  ( t he  s a mpl e s  o f  t hes e  s t udi es  

a r e  f r om d i f f e r e n t  s e c t or s  a n d  i n dus t r i es ) ,  i n  n a t i on a l  con t e x t  

( di f f e r e n t  c ount r i es ) ,  i n  va r i a b l es  a n d  mo d el s  s p ec i f i c a t i on a n d  a l s o i n  

t h e  n a t ur e  o f  t h e i n v es t i ga t i on s  ( c r o s s -s ec t i on a l  v e rs us  l on g i t u d i na l ) .  

T h er e f o r e ,  fu r t he r  e mp i r i c a l  r e s e ar ch  i s  r eq ui r ed  co n c e r n i n g t h e  

i mp a c t  o f  I C T  c ap i t a l ,  huma n  c a p i t a l ,  n e w o r ga ni za t i o n a l  p r a c t i c es  o n  

f i r m p er f o r ma n c e .  M or e  emp i r i c a l  s t udi e s  n ee d t o  b e con duc t e d ,  

c ov e r i n g di f f e r e n t  s e c t o r s  a n d i n du s t r i es  ( i n  or de r  t o  u n de r s t a n d  b e t t e r  

t h e e f f ec t  o f  s ec t o r  a n d i n du s t r y cha r a c t e r i s t i cs  o n t h e ab ov e  i mp a c t s ) ,  

a n d a l s o  s e v e r a l  d i f f e r en t  n a t i ona l  c on t ex t s ,  i n c l ud i n g  n ot  onl y h i g hl y 

d ev e l op e d  cou n t r i e s  b u t  a l s o  l e s s  dev e l op e d  co un t r i es  a s  w el l  ( i n  or de r  

t o  u n de r s t a n d  b et t e r  t h e  e f f e c t  o f  na t i o n a l  con t ext  on  t he  a b ov e  

i mp a c t s ) .  Al s o ,  co mp a r a t i v e  s t u d i es ,  b a s e d  o n  c o mm on  v a r i a b l es  a n d  

mod e l s ,  a n d a l s o s a mp l es  o f s i mi l a r  co mp os i t i on,  a r e  r e q ui r ed .  

M os t  o f  t he  p r e vi ous  r e s e a r ch on  t he  e f f e c t  o f  IC T  i n v es t me n t  on  b us i n es s  

p er fo r ma n ce  has  b een  b a s e d  mai nl y on  emp i r i c a l  s t ud i es  c on du ct ed  i n  t h e  

c on t e x t  o f  a  f e w co un t r i es ,  w hi ch  a r e  cha r a c t e r i s ed b y hi gh l ev e l s  o f  

e co n o mi c  de v e l op me n t  a n d  I CT  p e n e t r a t i on,  a l t ho ugh O EC D  w a r ns  t h a t  t h e  

i mp a c t  o f  IC T  i n v es t me n t  c a n di f f e r  s i g ni f i c a nt l y a c r o ss  c oun t r i es  ( O E CD ,  

2 0 0 3 ;  O E C D,  20 0 4 ) .  T her e f o r e ,  i t  i s  n ec es s a r y t o  i n v e s t i ga t e  t he  a b ov e  

r es ea r ch  q u es t i on s  a l s o  i n  co nt ex t s  o f  o t her  co un t r i e s ,  w hi ch  a r e  

c ha r a c t e r i s e d  b y d i f f e r e n t  l e v e l s  o f  e c o n o mi c  dev e l op men t ,  IC T  d i f f u s i o n  

a n d I C T s ki l l s ,  d i f f e r e n t  s i z e s  o f  f i r ms  a n d  d i f f e r en t  r eg u l a t o r y f ra me wo r k s  

a n d b us i n e ss  cu l t u r e .  I n  pa r t i c ul a r ,  i t  i s  qui t e  i n t e r e s t i n g  t o  s t ud y t h e  

a b ov e me n t i on e d  r e s e a r ch  i s s ue s  i n  G r ee c e ,  gi v e n  i t s  s i gni f i ca n t  d i f f e r en ce s  

f r om t he  h i g hl y dev e l op e d  cou n t r i e s  i n  wh i c h  mo s t  o f  t he  e mp i r i ca l  s t udi e s  

o n t h i s  s ub j e c t  ha v e b ee n  c on d u ct ed .  G r ee c e  doe s  n o t  b el on g  t o  t he  h i g hl y 

d ev e l op ed  c oun t r i es ,  t ho ugh  i t  has  ma de  c ons i der a b l e  ec on o mi c  p r ogr es s  i n  

t he  l as t  d eca de  a n d ha s  b e co me a  fu l l  me mb er  o f  t h e E ur op e a n  E c on o mi c a n d  

M on et a r y Un i o n.  I t  i s  ch a r a ct e r i s ed  b y s mal l e r  s i z e  o f  i n t e r n a l  ma r k e t ,  

s ma l l e r  a v e r a ge  f i r m  s i z e  a n d  l ow e r  l ev e l  o f  I C T  di f f u s i on;  a c co r di n g  t o  t h e  

E u r op ea n I n fo r mat i on  T e chn o l og y O b s er v a t o r y ( E I T O  –  w w w. e i t o . g r )  t he  p e r  

c ap i t a  I C T  ex p en d i t u r e  i n  G r e e ce  du r i n g 2 0 0 3  wa s  6 89  E u r o,  w hi l e  i n  t h e  

h i g hl y d ev e l op ed  co un t r i es  i t  wa s  mu c h  h i g her ,  e . g .  i n  US A i t  was  24 3 0  

E u r o ,  i n  S we d en  i t  was  236 9  E u r o ,  et c .   
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1 . 4  R es ea r ch  S c op e  a n d  O b j e c t i v e s  
 
T his  di s s e r t a t i o n a i ms  t o  ex pa n d k n o w l ed ge o n I CT  b us i n e ss  v a l u e a n d  

f a c t or s  a f f ec t i n g  i t .  As  des cr i b ed  i n  t h e  p r ev i ous  r e s e a r ch  ha s  f oc us ed  on  t h e  

e f f e c t  o f  i n t e r n a l  e n v i r on me nt  f a ct o r s  o n I C T  b us i n es s  v a l ue ,  s o  we  a i m t o  

i n v es t i g a t e t he  e f fe c t  on I C T  b us i n es s  v a lu e o f  ot he r  t yp es  o f  f a c t o rs ,  wh i c h  

h a v e  n ot  b ee n  s t udi e d  b ef o r e :  i )  f a c t or s  as s o ci a t ed  w i t h  t he I C T de pa r t men t  

( s o f t  IC T  i n v es t men t  i n  I C T  s t r uc t u r e s ,  p er s o n n e l  a n d s ki l l s ) ,  i i )  fa c t o rs  

a s s oc i a t ed  wi t h  s t r a t eg y ( IC T  s t r a t e gi c  a l i gn me n t  a n d  b us i n es s  s t r a t e g y) ,  i i i )  

f a c t or s  as s oc i a t ed  wi t h  t he  s ec t o ra l  ex t e r n a l  e n vi r on m en t  ( gen er a l i s e d  

c o mp et i t i on ) ,  a n d  i v )  f a c t or s  as s o ci a t e d wi t h  t he  n a t i on a l  ex t e r n a l  

e n v i r on men t .  T he s e  b a s i c  d i r e c t i ons  o f  t h e p r e s e nt  di s s er t a t i on  a r e  

v i s ua l i z ed  b e l ow.  

 

 

I n  p a r t i c ul a r ,  t he b as i c  ob j ec t i v es  o f  t h i s  di s s e r t a t i o n a r e t he  fo l l o wi n g :  

•  T o  i n v e s t i ga t e  a n d  c omp ar e  t he  e f f e c t  o f  ha r d  I CT  i n v es t me n t  ( i . e.  

i n v es t me n t  i n  I C T  ha r dw a r e,  s o ft w a r e  a n d n et w or ks )  on  b us i n es s  

p er f o r ma n ce ,  a n d s o f t  I C T  i n v es t me nt  ( i . e .  i n v e s t men t  i n  IC T  

ICT department 

Sectoral  external environment 

Strategy 

Internal  environment 

National  external  environment 
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s t r uct u r es ,  huma n  r es ou r c es  a n d  s ki l l s )  on  b us i n e ss  v a l ue  o f  IC T  

t e chn o l ogi es .  

•  T o  exa mi n e  t he  e f f e c t  o f s t r a t eg y a n d  e x t e r n a l  en v i r on men t  on t h e  

i mp a c t  o f  IC T  i n v e s t men t  on  b us i n es s  v a l ue.  

•  T o  a n a l ys e t he  e f f ec t  o f  d i f f e r e n t  me c h a ni s ms  o f  s t r a t eg i c  a l i g n me n t  

o n b us i n es s  I C T  v a l u e.  

•  T o  co mp a r e  t he  e f f e c t  o f  I C T  c ap i t a l ,  huma n  cap i t a l ,  o r ga ni z a t i on a l  

c ap i t a l  ( i . e .  n e w o r ga n iz a t i on a l  p r a c t i ce s )  a n d k n owl e dg e  ca p i t a l  o n  

l a b ou r  p r oduc t i vi t y i n  G r ee c e a n d  S w i t z e r l a n d,  b as ed  on  s i mi l a r  

s a mp l es ,  v ar i a b l es  a n d r es e a r ch  mo d el s ,  a n d t he r ef o r e  t o  d r a w  s om e  

c on c l u s i on s  on  t h e  e f f ec t  o f  t he  n a t i on a l  ex t e r n a l  co n t a x t  on  t h e  

p r o duc t i v e  i mp a ct  o f  t he s e  ‘ n e w’  t yp e s  o f  c ap i t a l .  

T h e  a b ov e  r es ea r c h  a l l ows  u s  t o  i mp r o v e  IC T  i n v es t me n t  de c i s i o n - ma k i n g  

a n d ma n a ge me n t .  I n  p ar t i cu l a r ,  t h e  k n owl e dg e  ga i n ed  f r om i t  wi l l  a l l o w  

ma n a ge r s  t o  t a k e  i nt o  a c coun t  t he  co mpl e men t a r i t y  b e t we en  t he  IC T  

i n v es t me n t s  a n d  t h e  ab ov e  f a ct o r s ,  a n d  a l s o t he  p ot e n t i a l  i mp a c t s  ge n er a t e d  

f r om t he i r  co o r d i n a t e d  a d op t i on,  i n  or der  t o  i n c r e as e  t h e  b us i n e ss  va l u e  

g en e r a t ed f o r  t he i r  f i r ms  f r om t he i r  I C T  i n v es t me n t .  

 

1 . 5  M e t h od ol o g y  a n d  D a t a  

1 . 5 . 1  M et h od o l og y  
 
As  me nt i on e d  ab ov e ,  t h e  f i r s t  ob j e c t i v e  o f  t hi s  t hes i s  i s  t o  e xa mi n e  t h e  

e f f e c t  o f  har d I C T  i n v es t me n t  ( i . e .  i n v es t me n t  i n  IC T  ha r d wa r e ,  s o f t w ar e  a n d  

n e t w or k s )  o n  b us i n es s  p er f o r ma n ce  i n  t he  G r ee k  i n dus t r y .  T he  f i r m  o u t p u t  

h as  b e en  s e l ec t ed a s  t he b a s i c  b us i n e ss  p er f o r ma n ce  m ea s u r e a n d dep en d e n t  

v ar i ab l e .  T h i s  me a s u r e  i s  di r ec t l y r e l a t ed  t o  t he  p r odu c t i on fu n c t i on:  t h e  

p r o duc t i on  fu n c t i on  ( F )  r e l a t es  t he  f i r m o u t p ut  (Q )  t o  f i r m  i n p u t s  X i  i ,  1 , . . , n :  

Q = F ( X 1 ,  X 2 , … , X n )  ( N i cho l s on,  20 0 4 ) .  I n  mos t  emp i r i c a l  s t ud i e s ,  i n c l ud i n g  

t hos e  o f  t he  p ub l i s hed  l i t e r a t u r e on  t he p r o duc t i v e i mp a c t  o f  IC T  

i n v es t me n t s ,  t he s p e c i f i c a t i on  o f  t h e  p r odu c t i on f un c t i on  t h a t  has  b ee n  u s e d  

i s  t ha t  o f  t he  s o - c a l l ed  C ob b -D ou g l a s  f o r m ( e. g .  L i n ch t e n b e r g ,  19 95 ;  

B r yn j o l fs s on  a n d  H i t t ,  1996 ;  G ur b a xa n i ,  M e l vi l l e  a n d  Kr a e me r ,  1 9 98 ) :  

n

nXXXAQ ααα ⋅⋅⋅⋅= .....21

21       (1 )  
T his  fo r m  o f  t he  p r o duc t i o n f un c t i on ha s  ce r t a i n  a dv a nt a g es ;  f or  e xa mpl e  i t  

i s  ho mog en e ous  a n d a l s o  i t  i s  l i n e a r ,  f o r  co n s ta nt  r e t u r n s  t o  s ca l e  ( i . e.  i f  
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α 1 + α 2 + . . . . . . + α n = 1 ) .  In  i t s  s i mp l es t  v e rs i on  f o r  n = 2 ,  X 1  =  c a p i t a l  ( C ) ,  a n d  X 2  

=  l ab ou r  ( L ) .  H ow e v er ,  a s  f a r  a s  m i c r o e c on o mi cs  i s  c on c er n ed ,  w i t h  s uc h  a  

s p e ci f i c a t i on ,  t he r e a r e  c er t a i n  l i mi t a t i on s :  

( i )  t he ma r g i na l  p r o duc t s  (
iX

Q
∂
∂

)  fa l l  f r om t he  b e g i n ni n g ;  

( i i )  t he e l as t i c i t i e s  a r e  n ec es s a r i l y c on s t a nt ;  

( i i i )  t he e l a s t i c i t i e s  o f s ub s t i t u t i o n b e t w ee n  X i ,  X j  a r e c on s t a n t  a n d  

eq ua l  t o  1 .  

F o r  t hes e r e as ons  w e  a l s o  i n v e s t i ga t e d w he t her  a  mo r e  ge n e r a l  f o r m o f a  

p r o duc t i on  f un c t i on  wo u l d b e  mo r e  a p p r op r i a t e  f o r  a dd r es s i n g  t he  a b ov e  

r es ea r ch q ue s t i on s  i n  t he  G r eek  n a t i o n a l  con t ex t ,  f i t t i n g b e t t e r  t o  o u r  da t a  

t ha n t he  C ob b - D o ug l a s  p r odu c t i on  f un c t i on.  A mo n g  t he  s ev er a l  

g en e r a l i z a t i on s  o f  t he  C ob b - D ou gl as  fo r m  (s ee  fo r  i ns t a n c e  I nt r i l i g a t o r  e t  a l ,  

1 995 )  we  s e l e c t ed  t o  ex a mi n e  t h e  s o - c a l l ed  T r a ns c e n d e n t a l  p r oduc t i o n  

f un c t i on ( T P F ) ,  w hi c h  ha s  mor e  p r a c t i c a l  a pp l i c a t i on  i n  o t her  t yp e s  o f  

s t udi e s  t ha n  t he  o t her  gen er a l i za t i o ns .  F o r  t he  ca s e  o f  t he  t w o b a s i c  i np u t s ,  

l a b ou r  a n d ca p i t a l ,  t he  t r a n s c en d en t a l  p r o duc t i on  fu n c t i on  i s  de f i n e d  a s  

f o l l ows :  

)( 4321 KLeKLAQ αααα +⋅⋅=        ( 2 )  
w he r e  X 1  =  l ab ou r  ( L )  a n d X 2  =  c ap i t a l  ( K ) .  

I n  or de r  t o  a v oi d p r ob l e ms  as s o c i a t e d  wi t h  n o n - l i n ea r  es t i ma t i on ,  w e  a s s um e  

t ha t  t h e s t oc ha s t i c di s t u rb a n c es  e n t e r  i n t o  t he  C ob b  D oug l as s  a n d  t h e  

T r a n s c en d en t a l  p r od uc t i on  fu n c t i on e q ua t i o ns  i n  t he  f o l l o wi n g  wa y:   

121 ueKLAQ αα ⋅⋅=          ( 1 ’ )  

24321 )( uKL eeKLAQ αααα +⋅⋅=            ( 2 ’ )  

wi t h  u1 ,  u 2  ob e yi n g  t he  c on d i t i on s  o f  t h e  G a us s - M a r k ov  t h eo r e m.  T h en  l og -

t r a n s f o r mi n g  (1 ’ )  a n d ( 2 ’ )  w e ha v e :  

lo g ( Q)  =  l o g ( A )  +  α 1 l o g ( L ) + α 2 lo g ( K)  + u 1         (1 ’ ’ )  

l o g (Q )  = l o g (A )  +  α 1 l o g ( L ) +α 2 l o g (K )  +  α 3 L  +  α 4 K  +  u 2        ( 2 ’ ’ )  

T h es e  e q ua t i on s  a r e  b o t h  l i n ea r  a n d  ca n  b e  es t i ma t e d  b y O r di n a r y L ea s t  

S q uar e s  ( O L S ) .  

I n  t hi s  t hes i s ,  t h e  c a p i t a l  i np u t  i s  b r ok e n  do wn  i nt o  t w o  comp on en t s :  on e  

r e l a t ed e xc l u s i v el y t o  I C T ,  r e f e r r e d t o  as  comp u t e r  ca p i t a l  ( C K ) ,  a n d  on e  f o r  
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t he  r e s t  o f  t he  c ap i t a l  i np ut ,  r e f e r r e d t o  a s  n on - c o mp ut er  cap i t a l  or  s i mp l y 

c ap i t a l  ( K ) .  S u ch a  s ep a r a t i on ha s  b ee n  s u cc e ss f u l l y  us ed  i n  t he  pas t  i n  ma n y 

r e l e v a n t  s t u di es  o f  t h e  b us i n es s  i mpa c t  o f  I CT  i n v e s t m en t s  on  f i r m  o u t p u t  

( e . g .  s e e  B r yn j ol f s s on  &  H i t t  1 996 ,  O E C D 2 0 0 3 ,  O E C D  2 0 0 4 ,  M el vi l l e ,  

K r a e mer  &  G ur b a xa n i  2 0 0 4 ) .  

T h e  ab o v e  mod e l ,  a n d i n  gen er a l  a l l  t h e  ec o n o met r i c m odel s  t o  b e  es t i ma t e d  

i n  t h i s  s t ud y,  wi l l  b e  s i n g l e  eq ua t i on  l i n ea r  mode l s  o f t he  f o r m:  

UXY
rrr

+= β whe r e  Y
r

i s  a  ( N X 1)  v ec t o r  o f  t he  o b s e r v a t i ons  o f  t he  dep en d e n t  

v ar i ab l e ,  X  i s  a  ( N XK )  ma t r i x  o f  t h e  ob s er v a t i ons  o f  t he  i n dep en de n t  

v ar i ab l e s ,  β
r

 i s  a  ( K X1 )  v ec t o r  o f  mod e l  par a met e rs  a n d  U
r

 i s  a  ( NX 1)  

v ec t o r  o f  s t o cha s t i c  d i s t u r b a n ce s .   

I n  t hi s  f r a me w or k t h e  n u l l  o f  a n y t es t  o f  h yp o t he s i s  t o  b e  p er f o r me d  i n  t h i s  

s t ud y r e ga r di n g  β
r

 ma y b e s t a t ed  i n  t h e  f ol l owi n g  wa y:  

H 0 :  rR rr
=β       ( 3 )  

w he r e  R  i s  a  ( q XK )  ma t r i x  o f  k n o wn  c on s t a nt s  ( wi t h  q< K ) ,  w hi c h a r e r e l a t e d  

t o  t h e  c ha r a c t e r  o f  t he  l i n ea r  e q ua t i o n s  h yp o t h es i z ed  b et w e e n  t he  mo d el  

p ar a met er s  ( u s ua l l y r e f e r r ed  t o  as  ‘ l i n ea r  r es t r i c t i o ns ’ ) ,  rr i s  a  ( qX1 )  v e c t o r  

o f  k n own  c on s t a nt s ,  a n d β
r

i s  t h e  ( KX 1 )  v ec to r  o f  mo d el  p a r a me t e rs .  F or  t h e  

p u r p os es  o f  t h i s  w or k t he  t e s t  s t a t i s t i c  u s e d  f o r  H 0 :  rR rr
=β i s  th e  on e  

p r op os ed  b y t h e  r e l ev a nt  ec on om et r i c l i t e r a t ur e  ( J o hn s t on a n d Di n a r do ,  

1 997 ;  G uj a r a t i ,  20 0 3 ) :   

)(

ˆ'ˆ

)ˆˆˆ'ˆ( '

KN
UU

q
UUUU

F
URUR

URURRR

−

−

=        ( 4 )  

w he r e URÛ ,  RÛ  a r e t he  o b s e r v ed  r es i dua l s  o f  t he s o - c a l l ed  u n r es t r i c t e d  

r eg r es s i on mo del  ( i . e .  t he  i n i t i a l  r eg r es s i o n mod el  wi t hou t  a n y l i n ea r  

r es t r i c t i on s )  a n d r es t r i ct ed  r e g r e s s i on m odel  ( i . e .  t h e r eg r es s i o n mo de l  wi t h  

t he  l i n ear  r es t r i ct i on s ,  t he  v a l i d i t y  o f  wh i ch  i s  t o  b e  t es t ed )  r es p ec t i v e l y,  q  

i s  th e n u mb e r  o f  l i n e a r  r e s t r i c t i ons ,  K i s  t h e n u mb er  o f  es t i mat e d  pa r a me t e r s  

i n  t h e un r e s t r i c t ed  mo d el  a n d p r i m es  den o t e t r a n s p os i t i o n.  T hi s  s t a t i s t i c  

f o l l ows  t h e  F  di s t r i b u t i o n wi t h  q , (N - K )  de g r e es  o f  f r e edo m.  T he  a b ov e  
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s t a t i s t i c  c a n b e  eq ui v a l e n t l y e xp r es s e d i n  t e r ms  o f  t h e co r r es p on d i n g  

c oe f f i c i en t s  o f  de t e r mi na t i on  (    2
R

2
UR R and R r es p ec t i v e l y)  as :  

F= [ (R 2
U R - R 2

R ) /q ] / [ ( 1 -  R 2
U R ) / (N - K) ]        (5 )  

W i t hi n  t hi s  fr a me w or k w e ca n t es t  a n y l i n ea r  r es t r i c t i o ns  b e t w een  t h e mo de l  

p ar a met er s ,  i n c l ud i n g t he  p a r t i c u l a r  f o r m o f t he  p r o duc t i o n f un c t i o n  ( i . e .  

C ob b - D o ug l as  o r  t ra n s c en d en t a l ) .  

 

1 . 5 . 2  D a t a  

T h e da t as e t  cr e a t ed  fo r  t h i s  di s s e r t a t i o n ha s  t w o s our c es .  T h e  f i r s t  d a t a  

s o u r c e ,  w e  us ed  i n  ou r  p r e l i m i n ar y s t u d y  w as  a  s u r v e y w e  c on du ct ed  a mo n g  

G r ee k  i n du s t r i a l  f i r ms  i n  co op e ra t i o n w i t h  t he  F ede r a t i on  o f Gr e e k  

I n d us t r i es  (F G I )  ( h t t p : / / ww w. s ev . o r g. gr / onl i n e / i n d ex . a s p x ) .  F o r  t hi s  p ur p os e  

a  s ur v e y q ues t i on n a i r e  w as  des i gn e d ,  w hi ch ,  a mo n gs t  ot he rs ,  i n c l ude d  

q ues t i ons  con c e r n i n g  t he  yea r l y  sa l e s  r e v en u e ,  t h e  c omp ut er  ca p i t a l  

( i n c l u d i n g ha r dw a r e ,  s o f t w a r e  a n d n e t w or ks ) ,  t he  n on - c o mp ut er  c ap i t a l  a n d  

t he  yea r l y  l ab ou r  exp e n s es  o f  t he  f i r m ;  a l s o  i t  i n cl ud ed  q ue s t i on s  ab o u t  t h e  

s o f t  I C T  i n v es t me n t :  t he  ex i s t en c e  o r  n o t  o f  a  s ep a r a t e  IC T  depa r t men t  i n  

t he  f i r m ,  t h e  n u mb e r  o f  I C T  emp l o ye e s  a n d  t h e  e x t ent  o f  I C T  t r a i n i n g  

p r o vi ded  t o  t he  us er s .  T he  F GI  s e l e c t ed  t he  2 5 0  b i gge s t  f i r ms  f r o m v a r i ous  

s ec t o r s  a mo n g  i t s  me mb er s ,  s e n t  t o  t he m b y ma i l  t he  ab o v e  q ue s t i on n a i r e  

a cc o mp a ni ed  b y a  c ov e r  l e t t e r  exp l a i ni n g  t he m t he  ob j ec t i v es  o f  t hi s  s ur v e y,  

a n d t hen  c on t a c t ed  t he m b y p ho n e  i n  o r der  t o  i n f o r m t he m o r a l l y ab o ut  t h e  

s u r v e y.  T h e  r e c i p i en t s  we r e  a s k ed  t o  f i l l  i n  t he  q u es t i o n n a i r e  a n d r e t u r n  i t  

b y f a x  o r  mai l  wi t hi n  on e  mon t h.  Af t e r  o n e  mo n t h a l l  t he  r ec i p i e nt s  w er e  

c on t a c t ed  b y p ho n e  on ce  a ga i n  w ho  ha d  n ot  r es p o n de d .  F i n a l l y w er e  r ec e i v e d  

f i l l ed  q ue s t i on n a i r es  f r om 137  f i r ms ,  s o  t he  r es p on s e  r a t e w as  5 4 . 8 %.  T h e  

r esp o n de n t s  w er e  b i g  f i r ms  f o r  t h e  G r ee k  co n t ex t :  t he i r  a v e r a ge  s a l es  

r ev en u e f o r  t h e yea r  2 0 0 2  wa s  a b o u t  €  6 8  mi l l i o n,  r a n k i n g b e t w ee n  €  1 0  

t ho us a n ds  a n d €  1 . 5  b i l l i o n,  h owe v e r  t he y w er e mu c h  s ma l l e r  t ha n t h e  b i g  

f i r ms  t ha t  mos t  s t udi es  on t hi s  s ub j ec t  ( e . g .  in  U. S . A.  o r  ot he r  h i g hl y 

d ev e l op ed  c oun t r i es )  we r e  b as ed  on .  I n  or der  t o  e xa mi n e  wh e t her  t h er e  i s  

n on - r es p on s e  b i as  w e  c o mp ar ed  v a r i a b l es ’  me a ns  o f  t h e  e a r l y r es p on den t s  

wi t h  t he  on e s  o f  t he  l a t e  r e sp o n de n t s ;  t h i s  a pp r oa c h  i s  a  go od a l t e r n a t i v e t o  

t he  de s i r ab l e  a pp r o a ch  o f  ga t h er i n g da t a  f r om a  r a n d o m s a mpl e  o f  n on -

r esp o n de n t s  a n d co mp ar i n g  t he m wi t h t he  co rr es p on d i n g da t a  p r ovi de d  b y 

t he  r e sp on de n t s  t hr ou gh  t he  q u es t i o n n a i r e s  t he y f i l l ed ,  s i n c e  t h e  l a t t e r  

a pp r oa ch  i s  v er y o f t en  n ot  f ea s i b l e  ( C hap ma n,  19 9 2 ;  D oo l e y &  L i n der ,  
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2 0 0 3) .  N o  s t a t i s t i ca l l y  s i gni f i ca n t  d i f f e r en c es  ha v e  b ee n  f ou n d  b et w e e n  t h e  

e a r l y a n d t he  l a t e  r e sp o n de n t s  c on c er n i n g  t he  me a ns  o f  a l l  t h e  v a r i a b l es  us e d  

i n  t h i s  s t u d y,  w e ca n co n c l ud e  t ha t  n o n - r e sp ons e  b i a s  do es  n ot  exi s t .  

T h e  se co n d  d a t a  s o u r c e ,  w e us ed  i n  t he  s ec on d  pa r t  i n  o ur  r es ea r c h wa s  a  

s u r v e y w e co n duc t ed  a mon g  G r e ek  co mp a ni es ,  t i t l ed  ‘ Us a g e  o f  i n f o r ma t i o n  

a n d co mmun i ca t i on t ec h n o l og i e s ,  mo der n  or ga ni za t i o n f o r ms  a n d i n n ov a t i o n  

i n  t h e G r e ek  c omp a ni e s ’ ,  i n  co op e r a t i o n wi t h  I C AP ,  on e  o f  t h e l a r ge s t  

b us i n es s  i n fo r mat i on  a n d  c on s ul t i n g co m pa ni es  o f  Gr e e c e .  T hi s  s u r v e y w a s  

b as ed on  a  s t r uc t u r e d  q u es t i on n a i r e ,  w hi c h  p r e - t es t e d  b y t h r e e  ex p er t s  h i g hl y 

e xp e r i e n c e d  i n  s u ch  s u r v e ys  a n d  q ue s t i on n a i r es ,  f r om I C AP ,  a n d  a l s o b y t w o  

p os t g r a dua t e  s t u den t s  f r o m t he  Un i v er s i t y o f  A eg ea n  wi t h  e xp e r i e n ce  i n  

i n f o r ma t i on s ys t e ms  r e s e ar ch .  B as ed  on  th ei r  r e ma r ks  t he  f i n a l  v er s i on  o f  

t he  q ues t i on n a i r e  w as  d ev e l op ed ,  w hi ch  i n c l u ded  q u es t i o n s  ab out  t h e b as i c  

f i n a n c i a l  da t a  o f  t he  c o mp a n y f o r  t he  ye a r  20 0 4  (s a l es  r ev e n ue ,  e xp e n s es  f o r  

mat e r i a l s  a n d  s er vi c es ,  l a b our  exp en s es ,  v a l ue  o f  ca p i t a l ,  v a l u e  o f  c o mp ut e r  

c ap i t a l ,  et c. ) ,  a n d a l s o q ue s t i ons  a b ou t  i n n ov a t i v e a ct i vi t y,  n ew f o r ms  o f  

w or k o r ga n i za t i on ,  n e w f o r ms  o f  huma n  r es ou r ce s  ma n a ge m en t ,  r e de s i gn  o f  

p r o ces s e s  a n d o r ga ni za t i on a l  p r a c t i c es ,  q ua l i t y,  us a ge  o f  v ar i ous  k i n ds  o f  I S  

a n d IS  ma n a ge me n t  p r a c t i ces  a n d  p r oc e s s es .  T h r e e  sa mpl e s  o f  30 0  Gr ee k  

f i r ms  ea ch we r e  r a n d o ml y s e l e c t e d  f r o m t he  da t a b a s e  o f  I C AP  ( a l l  t h es e  

t h r e e  s a mpl es  i n c l ud ed  fi r ms  f r om t h e  s a me i n d us t r i es  a n d  s i z es ) ,  wh i c h  

i n c l ude s  f i n a n c i a l  a n d  ot her  b us i n es s  i n f o r mat i on f o r  a pp r ox i mat e l y  135 , 0 0 0  

G r ee k  fi r ms ,  a n d  c on s i s t e d  o f  3 0 4  G r eek  c o mp a n i es  f r om t he  27  mo s t  

i mp or t a n t  s e c t o r s  o f  G r ee k  e co n o m y;  t he r e  w as  e q ua l  r ep r es e n t a t i on i n  t h e  

s a mpl e  o f  t h e  s ma l l ,  t h e  me d i um a n d  t h e  l a r ge  c omp a ni es  ( a cc o r d i n g t o  t h e  

r e l e v a n t  def i ni t i on s  o f  t he  E u r op ea n U n i on ) :  i n  pa r t i cu l a r ,  10 3  o f  t h es e  

c o mpa n i es  w er e  s ma l l  ( wi t h  mor e  t ha n 1 0  a n d  l e s s  t ha n  5 0  emp l o ye es ) ,  1 0 3  

w er e  m ed i um ( wi t h  mor e  t ha n  o r  eq u a l  t o  5 0  a n d  l es s  t ha n  25 0  e mp l o yee s )  

a n d 98  w er e  l a r ge  ( wi t h  mor e  t ha n  or  e q ua l  t o  25 0  empl o ye e s ) .  I n i t i a l l y  t h e  

q ues t i on n a i r e  w as  s en t  b y p os t  t o  t he  f i r ms  o f t he  f i r s t  s a mp l e ;  a f t e r  t h r e e  

w e e k s  t h e f i r ms  w ho  ha d  n ot  r esp on de d  we r e  con t a c t e d  b y p ho n e .  F i r ms  t h a t  

d ef i ni t e l y r e f u s ed  t o  p a r t i ci p a t e  i n  t h i s  s ur v e y  w e r e  r ep l a c ed  b y s i mi l a r  

f i r ms  ( i . e.  f r om t he  s a m e i n dus t r y  a n d s i z e c l as s )  f r om t he  s ec on d  s a mpl e ,  

w hi l e  i n  a  fe w c a s es  t h a t  exh a us t ed  t he  f i r ms  o f  t he  s ec on d  s a mpl e  w e  ha d  t o  

p r o ce e d  t o  t he  t h i r d  sa mpl e .  F o l l o wi n g  t h e  ab o v e  p r oc edu r e ,  wh i c h  a i me d  t o  

mai n t a i n  t h e  p r op o r t i on s  o f  t he i n d us t r y a n d s i z e c l a s s es ,  w e  r ec e i v e d  

a ns we r e d  q ues t i on n a i r e s  f r o m 2 81  co mp a ni es  ( 9 9  s ma l l ,  98  me d i um a n d 8 4  

l a r g e  on e s ) ,  s o  t he  r e sp on s e r a t e  w as  92 . 4% ;  t he i r  a v er a g e  n umb e r  o f  
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e mp l o yee s  i s  4 9 3  a n d  t he i r  a v er a g e  s a l es  r e v en u e  i n  20 0 4  wa s  183 . 7  mi l l i o n  

E u r o .  I n  g en e r a l  t he r e  a r e  b i g  d i f f i cu l t i es  i n  co l l e c t i n g  s uch  da ta ,  b eca us e  

ma n y c o mpa ni es  r ega r d  t hem a s  c on f i den t i a l .  I n  T ab l e  1  w e  ca n  s e e  t h e  

s t r u ct u r e o f  t he  f i n a l  da t a  s e t  w e u s e d  b y i n du s t r y a n d  f i r m s i z e  c l as s .  

T a b l e  1 :  C om p os i t i on  o f t h e  d a t a  s e t s  b y  i n d u s t r i e s  a n d  f i rm  s i ze  c l a s s e s  

 N  P e r c e n t a g e  
I n d u s t r y :    
F oo d,  b ev er a ge  25  8 ,9  
T ex t i l e s  6  2 ,1  
C l ot hi n g,  l ea t her  7  2 ,5  
W ood  p r oc e ss i n g 3  1 ,1  
P ap er  3  1 ,1  
P r i nt i n g  12  4 ,3  
C hemi ca l s  12  4 ,3  
P l as t i cs ,  r ub b er  6  2 ,1  
G la ss ,  s t on e,  cl a y 9  3 ,2  
M e ta l  6  2 ,1  
M e ta l  wor ki n g 7  2 ,5  
M a c hi n e r y 1  , 4  
E l ec t r i ca l  
ma ch i n er y 

2  , 7  

E l ec t r on i c s ,  
i ns t r ume n ts  

3  1 ,1  

V ehi c l es  3  1 ,1  
O th er  
ma n uf a c t u r i n g 

5  1 ,8  

E n e r g y 3  1 ,1  
C ons t r u ct i on  14  5 ,0  
W hol es a l e t ra de  56  19 ,9  
R et a i l  t r a de  21  7 ,5  
H ot el s ,  c a t e r i n g  27  9 ,6  
T r a n s p or t ,  
T el e co m mun i ca t i on  

15  5 ,3  

B a n k s ,  i ns u r a n c es  6  2 ,1  
R ea l  es t a t e ,  l eas i n g 2  , 7  
B us i n es s  s e r vi ce s  17  6 ,0  
P er s on a l  s e r vi c es  10  3 ,5  
Fi r m  s i z e :    
20 - 49  empl o ye es  99  35 ,2  
5 0 - 24 9  e mpl o ye es  98  34 ,9  
25 0  empl o ye es  a n d 
mo r e  

84  29 ,9  

T ot a l  281  1 0 0 . 0  
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1 . 6  C on t r ib u t i on  
 
T h i s  d i s s er t a t i on ma k es  t he  f o l l owi n g c ont r i b ut i ons  t o  I CT  b us i n es s  v a l u e  

r es ea r ch :   

•  I t  ex a mi n e s  e mp i r i ca l l y  t h e  e f f e c t  o n  b us i n es s  p er f o r ma n c e  n ot  onl y o f  

t he  ‘ ha r d ’  IC T  i n v es t me n t ,  b u t  a l s o  o f  t h e  ‘ s o f t ’  IC T  i n v es t me n t  a s  

w el l ,  wh i ch  ha s  r ec e i v ed  l i m i t e d  r es e ar ch  a t t en t i on  a s  me n t i on e d  

a b ov e;  t h i s  ‘ s o f t ’  I C T  i n v e s t men t  i s  o f t en  n eg l ec t ed  b y t he  G r ee k  

f i r ms  ( S i r i g os ,  20 0 1 )  a n d  w e b e l i ev e  t h a t  t h i s  m i g ht  ha pp e n  a l s o  i n  

o t h er  s i mi l a r  na t i on a l  con t e x t s  ( a t  l ea s t  t o  s o me  ex t e n t ) .  Als o  i t  i s  

i n t e r e s t i n g  t ha t  i t  i s  t he  f i r s t  t i me  t ha t  a  c omp ar i s on  i s  ma d e  b e t w ee n  

t he  e f f e c t s  o f  t he s e  t w o  t yp es  o f  I C T  i n v es t me n t  ( ha r d a n d  s o f t )  o n  

b us i n es s  p e r fo r ma n c e ,  a n d a l s o  wi t h  t h e  e f f e c t s  o f  t h e  t w o  ‘ b as i c ’  

p r o duc t i on  i np ut s :  t h e l a b ou r  a n d  t he  ‘ n on - I C T ’  i n v e s t me n t  

( “ t r a d i t i o n a l ”  a s s e t s ) .  

•  A  s ec on d  c o n t r ib ut i on  i s  t h e  e mp i r i ca l  i n v es t i ga t i on o f  t he  e f f ec t  o f  

t w o e x t e r n a l  e n v i r on men t  r el a t e d  f a c t o rs ,  t he  ‘ ge n er a l i z ed ’  

c o mp et i t i on  a n  o r ga ni za t i o n  fa ce s ,  as  i t  i s  con ce p t ua l i s ed  b y t he  w el l  

e s t a b l i s he d  ‘F i v e  F or ces  F r a me wo r k ’  o f  M .  P o r t e r  (P o r t e r  198 0 ) ,  a n d  

t he  s t r a t e gi es  a n o r ga ni z a t i on  fo l l ows  in  r e sp o ns e  t o  i t s  ex t e r n a l  

e n v i r on men t ,  on  t h e b u s i n es s  v a l ue  ge n er a t e d b y i t s  I C T  i n v e s t me n t .    

•  T hi r d,  we  ha v e  e xa mi n e d  t he  i mpa c t  o f  I C T  s t ra t e g i c  a l i gn me n t  o n  

b us i n es s  p e r f o r ma n c e ,  t h r oug h a n  e mp i r i ca l  s t ud y o f  t he  e f fe c t  o f  

d i f f e r en t  m ec h a ni s ms  o f  s t r a t e g i c  a l i gn me n t ,  wh i c h  con c er n  di f fe r e n t  

h i e r a r ch i c a l  l ev e l s ,  a n d  a l s o b ot h  s t ra t eg y f o r mu l a t i o n a n d  

i mp l e men t a t i o n,  on t he  b us i n es s  v a l ue g e n e r a t ed b y IC T  i n v e s t men t .  

•  F o ur t h ,  w e  ha v e con du c t e d a  c r os s - na t i o n a l  comp ar a t i v e  s t ud y,  b a s e d  

o n  f i r m-l e v e l  da t a  i n  o r de r  t o  exa mi n e  t h e  e f f e c t  o f  IC T  ca p i t a l ,  

h uma n  ca p i t a l  a n d  n ew o r g a ni z a t i on a l  p r a ct i ce s  on  l a b ou r  p r odu c t i vi t y  

i n  G r ee c e a n d S wi t z er l a n d,  a n d  a l s o t he  i mp a ct  o f  n a t i on a l  con t ex t s  o n  

t he  ab o v e  r e l a t i o n s .  

•  F i f t h ,  i t  i s  t he  f i r s t  s t ud y o f  t h e  e f f ec t  o f  I C T  i n v es t me n t s  on  b us i n es s  

p er fo r ma n ce  i n  G r ee c e .  T hi s  i s  q ui t e  i n t e r es t i n g t a k i n g  i n t o  a cco u n t  

t he  di f fe r e n c e s  o f G r ee c e f r o m t he  hi ghl y de v e l op ed  c oun t r i es  i n  

w hi c h  mos t  o f  t h e  emp i r i c a l  s t udi e s  on t hi s  s ub j ec t  ha v e  b ee n  

c on d u ct ed .  G r ee c e  doe s  n o t  b e l on g  t o  t he  hi gh l y d ev e l op e d  c oun t r i e s ,  
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t ho ugh  i t  has  ma d e con s i de r a b l e  ec on o mi c p r og r es s  i n  t he  l a s t  de ca d e  

a n d has  b e co m e a  me mb er  o f  t he  E u r o p ea n  E c on o mi c a n d M on e t a r y 

U ni on .  I t  i s  ch a r a c t e r i s ed  b y s mal l e r  s i z e  o f  i n t e r na l  ma r k e t ,  d i f fe r e n t  

c u l t ur e ,  s ma l l e r  f i r m s i z e ,  a n d  l ow er  l ev e l  o f  I CT  p en e t ra t i o n  a n d  

I nt e r n et  u sa ge .  H o we v er ,  t he  f i n di n gs  o f  t hi s  r es ea r c h  a r e  i n t e r es t i n g  

n ot  o nl y fo r  G r e e c e ,  b ut  a l s o fo r  ma n y o t he r  c oun t r i es ,  w hi c h  a r e n o t  

h i g hl y de v e l op ed  a n d ha v e  s i mi l a r  ch a r a c t e r i s t i cs .   

•  S i x t h ,  t h r o ugh  a  q u es t i o n n a i r e -b a s e d s u r v e y a mo n g  G r ee k  f i r ms ,  t i t l e d  

‘ Us a ge o f  i n fo r mat i on  a n d  com mu n i ca t i o n t ec h n o l og i es ,  mod er n  

o r ga n i z a t i on f o r ms  a n d  i n n o v a t i on i n  t he  G r e ek  co mp a ni es ’ ,  i n  

c oop er a t i on wi t h  IC AP  ( on e  o f  t h e  l a r g es t  b us i n es s  i n f o r ma t i on  a n d  

c on s ul t i n g  co mp a ni es  o f  G r ee c e )  w e  c r ea t ed a  u ni q ue  r e s e a r ch  da t as e t .  

I t  i n c l ude s  da t a  f r om 2 80  G r ee k  fi r ms  con c er ni n g  b us i n es s  

p er fo r ma n ce ,  I C T i n v e s t men t  ( ‘ ha r d ’  a n d  ‘ so f t ’ ) ,  n on - I C T  i n v e s t me n t ,  

l a b ou r  e mp l o yme n t ,  a d op t i on  o f  n e w o r g a ni s a t i ona l  f o r ms ,  s t r a t e g i c  

a l i g n me n t  a n d i n n ov a t i on.  N o s i mi l a r  da t ab a s e  co mb i ni n g t he s e  da t a  

c o mp on e n t s  ex i s t s  i n  Gr e e c e .  O ur  da t a  a l l ow t h e e mp i r i c a l  

i n v es t i g a t i on o f  ma n y c r i t i c a l  r e s e ar c h  q ue s t i on s  co n ce r n i n g  IC T  

b us i n es s  v a l u e.  

•  A n o t h er  c on t r i b ut i on o f  t h i s  di s s er t a t i on  i s  t ha t  i t  i n v es t i ga t es  wh i c h  

i s  t he  mos t  a pp r o p r i a t e fo r m  o f  p r oduc t io n f un c t i on t o  b e  u s e d  a s  a  

b as i s  fo r  a dd r e s s i n g  t he  a b o v e  r es e a r ch  q u es t i o ns  i n  t h e  Gr ee k  

n a t i on a l  con t e x t .  W hi l e  mos t  o f  t he  p r ev i ous  r e l e v a n t  r e s e a r ch  has  

b een  b a s e d  o n  p r o duc t i o n  f un c t i ons  o f  t h e  s o - ca l l ed  “C ob b -D oug l as ”  

f o r m ,  i n  t hi s  s t ud y w e i n v e s t i ga t e  wh et he r  a  mor e  gen er a l  

“ T r a ns ce n den t a l ”  pr odu c t i on  f un c t i on  w o u l d  b e  mo r e  a pp r op r i a t e ;  t h i s  

i s su e  ha s  n e v er  b e en  e xa mi n ed  i n  t he  p r evi o us  r e l e v a n t  r es ea r c h .  

F i n a l l y,  i t  e xa mi n es  f o r  f i r s t  t i me  i n  s uc h  s t udi e s  t h e e f f e c t  o f  t h e  

f i r m s i z e  on t h e s t r u c t ur a l  s t ab i l i t y o f  t h e c on s t r u c t ed  e c on o m et r i c  

mod e l s ,  a n d  t he r e fo r e  on  t he  v a l i di t y  o f  t he  con c l us i ons  d r a w n f r o m  

t he m,  u s i n g a  me t h od b a s e d  on t he  ‘ r e cu r s iv e  r es i d ua l s ’ .   

B as ed on t he  r es ul t s  a n d con t r i b ut i on s  o f  t h i s  d i s s er t a t i on t he  f o l l ow i n g  

pub l i c a t i ons  ha v e  b e en  p r o duc e d :  

Jo u r n a l  pa p er s  

•  L o uk i s ,  E . ,  S a p o un as ,  I .  a n d  M i l i on i s ,  A .  ( 20 0 9 ) ,  “T h e  e f fe c t  o f  h a r d  
a n d s o f t  i n f o r mat i on  a n d  com mu n i ca t i on  t ec h n o l o gi es  i n v e s t men t  o n  
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ma n uf a c t u r i n g  b us i n es s  p er f o r ma n ce  i n  G r e ec e  -  A p r el i m i n ar y 
e co n o me t r i c  s t ud y” ,  T el e ma t i c s  a n d I n f o r ma t i c s ,  26 ( 2 ) ,  pp . 193 - 21 0 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai v a l i s ,  K.  ( 20 0 8 ) ,  “T h e  E f fe c t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on  a n d  C om mu n i c a t i on  T ec hn o l o gi es ” ,  J ou r n a l  o f  E nt er p r i s e  
I n f o r mat i on M a n a g eme n t ,  21  ( 1 ) ,  pp .  24 - 3 8 .  

 

R es ea r c h  b ook  cha p t er s  

•  L o uk i s ,  E .  S a p oun as ,  I .  a n d  Ai v a l i s ,  K .  ( 20 0 9 ) ,  “E n t e r p r i s e  S ys t e ms  
S t r a t e g i c Al i gn men t  a n d B us i n e ss  V a l ue” ,  cha p t er  i n :  H a n db oo k o f  
R es e a r ch  on  E nt er p r i s e  S ys t e ms ,  I d ea  G r oup  I n c ,  pp .  15 2 -1 6 8 .  

 

C on f er en c e  p ap e rs  

•  L o uk i s ,  E . ,  S a p ou n as ,  I .  (2 0 0 5 ) ,  “T he  I mp a ct  o f  I n f o r mat i on  S ys t e ms  
I n v es t men t  a n d M a n a g em en t  on Bus i n e s s  P er f o r ma n c e i n  G r e ec e” ,  i n  
t he  P r o ce e d i n gs  o f  1 3 t h E u r op e a n C on f er en c e  on  I n f o r ma t i on S ys t ems  
( E C I S  20 0 5 ) ,  R eg en s b ur g,  G er ma n y,  Ma y 26 - 28 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai v a l i s ,  K.  ( 20 0 6 ) ,  “T he  E f fe c t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on a n d  C ommu n i ca t i on  T e chn o l ogi es ” ,  i n  t he P r oce ed i n gs  o f  
t he  E u r op ea n  a n d M ed i t e r r a n e a n  C on f er en c e  on I n fo r ma t i on S ys t e ms  
( E MC I S  20 0 6 ) ,  Al i k a n t e ,  S pa i n ,  J ul y 6 -7 .  

•  S a p ou n as ,  I . ,  L ouk is ,  E . ,  Mi l i oni s ,  A.  ( 20 0 7 ) ,  “T he  Ε ff e c t  o f  
Ι n f o r mat i on S ys t e ms  I n v es t men t  a n d  M a n a ge men t  on Ma n uf a c t u r i n g  
B us i n e ss  P er fo r ma n c e i n  G r e e c e.  A p r e l i mi n a r y e co n o me t r i c  s t ud y” ,  i n  
t he  P r oc ee d i n gs  o f  t h e 4 t h  I nt e r n a t i on a l  C on f er en ce  i n  App l i e d  
F i n a n c i a l  E con o mi cs  ( Q AS S  20 0 7 ) ,  S a mos ,  G r ee c e,  J ul y 1 2 -1 4 .  
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CHAPTER 2:  

THE EFFECT OF HARD AND SOFT INFORMATION AND 
COMMUNICATION TECHNOLOGIES INVESTMENT ON 

BUSINESS PERFORMANCE IN GREECE 

 
2 . 1  R e v i e w  o f  p r e v i ou s  r e l e v a n t  r e s e a r c h  
 
As  men t i on ed  i n  t he ‘ L i t e r a t u r e R e v i ew ’ ,  s i gni f i ca nt  i n v es t m en t s  ha v e  b ee n  

ma d e  b y b us i n es s es  i n  I C T  i n  t h e  l as t  25  yea rs  (O E C D,  20 0 3 ;  OE C D ,  2 0 0 4 ) ,  

s o  i t  i s  o f  c r i t i ca l  i mp or t a n c e  t o  i n v es t i ga t e  t he  b en e f i t s  a n d  t he  v a l ue  t h e y 

c r e a t e  a n d  t he i r  e f f ec t  on  b us i n es s  p e r f o r ma n ce .  F o r  t hi s  r e as on ex t e n s i v e  

r es ea r ch ha s  b e en  c on d u ct ed  i n  o r d er  t o  i n v e s t i ga t e  t h e r el a t i on  b e t w een  IC T  

i n v es t me n t  a n d b us i n es s  p e r fo r ma n c e.  O n e i mp o r t a nt  gap  o f  t hi s  r es ea r c h i s  

t ha t  i t  h as  fo cus ed  on  t he  ‘ h a r d’  I C T  i n v es t me n t ,  n a me l y o n t he  i n v e s t m en t  

i n  IC T  ha r dw ar e ,  s o f t wa r e  a n d n e t wo r k s ;  l i m i t e d r es ea r c h  ha s  b ee n  

c on d u ct ed  o n  t h e e f f e c t  o f  t h e  ‘s o f t ’  I C T  i n v es t m en t ,  de f i n e d as  t h e  

i n v es t me n t  i n  I CT  huma n  r es ou r c es ,  s k i l l s  a n d  or ga n i za t i on ,  on b us i n e ss  

p er fo r ma n ce ,  a l t ho ugh  i t  ha s  b e en  r ec ogn i s ed i n  t he  r e l e v a n t  l i t e r a t u r e  as  a n  

i mp or t a n t  ‘ s o f t  c o mp l e me n t ’  o f  t he  ‘ ha r d ’  I C T  i n v es t me n t ,  w hi c h  en a b l es  i t s  

e f f e c t i v e e xp l oi t a t i on  a n d us e i n  a c co r da n ce  wi t h  t he n e eds  a n d  t he  s t r a t e g y 

o f  t he pa r t i cu l a r  f i r m .  T he  a b ov eme n t i on e d  s t ud y o f  Br yn j o l fs s o n  a n d  Hi t t  

( 19 96 )  exa mi n e d  d i r ec t l y t he  e f f e c t  o f  on e  o f  t he  di me n s i o ns  o f  t he  s o f t  IC T  

i n v es t me n t ,  t he  I C T l ab o u r ,  on  b u s i n e ss  p er fo r ma n c e ;  i n  t he i r  e co n o m et r i c  

mod e l s  t he y i n c l u ded  on e  IC T  l ab ou r  t e r m a n d f ou n d  t ha t  i t  ha s  a  p os i t i v e  

s t a t i s t i c a l l y s i g ni f i c a n t  e f f e c t  on  t h e  ou t p ut  a n d  i t s  ma r gi n a l  p r o duc t  i s  

h i g her  t ha t  t he  on e  o f  t h e  n on -I C T  l a b o ur .   

S t r a t op oul os  a n d D e hn i n g  ( 2 0 0 0 )  d ea l t  in di r e c t l y wi t h  t h e  e f f e c t  o f  s om e  

p er s p e c t i v es  o f  t he  s o f t  I C T  i n v es t me n t  on  f i n a n ci a l  p er f o r ma n c e .  F r om a n  

e mp i r i ca l  i n v es t i ga t i on  u s i n g a  ma t c hed  p a i r  app r oa ch t he y co n c l ud ed  t ha t  i t  

i s  n o t  onl y t he  I CT  i n v es t me n t ,  b u t  i t  i s  t he ‘ s uc ce s s fu l ’  u s e  a n d  

ma n a ge me n t  o f  IC T  i n p ut s  t ha t  i mp r ov es  f i n a n ci a l  p er f o r ma n c e .  T h e y 

r ea ch ed  t hi s  co n c l us i on  b y c o mp ar i n g  s ev e r a l  me a s ur es  o f  f i n a n c i a l  

p er fo r ma n ce  o f  1 0 0  c o mpa n i e s ,  w hi c h  ha v e  b e en  s e l e c t e d  as  b e i n g  

‘ s ucc es s f ul  u s e rs ’  o f  IC T  b as ed  on f ou r  c r i t e r i a - d i m en s i on s  (p e r c en t a ge  o f  

r ev en u e s p e nt  on  I C T ,  s ui t a b i l i t y o f  IS  f o r  meet i n g  b u s i n ess  n e e d s ,  

e v a l u a t i on o f  e f f e c t i v en e ss  o f  IC T  us e  a n d p r o f i t ab i l i t y g r owt h ra t e ,  wi t h  t h e  
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f i n a n c i a l  p er fo r ma n c es  o f 1 0 0  s i mi l a r  c o mp a ni es ,  wh i c h  a r e ‘ l es s  s ucc es s f u l  

u s e rs ’  o f  I C T ;  h ow e v e r ,  t he y do  n o t  e xa mi n e  s ep a r a t e l y t he  e f f e c t  o f  ea ch  o f  

t he  ab o v e f ou r  c r i t e r i a - d i me n s i on s  ( a n d  es p e c i a l l y  o f ea ch  o f  t he  t w o  

c r i t e r i a - d i m en s i on s  wh i c h a r e  a s s oc i a t ed  wi t h  t he  s o f t  I CT  i n v e s t men t :  t h e  

‘ ev a l ua t i o n o f  e f f e c t i v e n es s  o f  I C T  us e ’  a n d  t he  ‘ s ui t ab i l i t y o f  IS  f o r  

me e t i n g b us i n es s  n ee ds ’ )  on f i n a n ci a l  p e r f o r ma n c e .   

B ha r a dw aj  ( 2 0 0 0 )  a l s o dea l t  i n di r ec t l y  w i t h  t he  e f f e c t  o f  s o me p e rs p e c t i v e s  

o f  t he  s o f t  I CT  i n v es t m en t  on  a  va r i e t y  o f p r o f i t  a n d  cos t -b a s e d p e r f o r ma n c e  

mea s u r es .  Ado p t i n g a  r e s ou r c e- b a s e d  p e r sp e c t i v e  a n d u s i n g  a  mat ch ed  pa i r  

a pp r oa ch ,  h e  f oun d  t ha t  s up er i o r  ‘ IC T  r es ou r ce s ’ ,  w hi ch  co n s i s t  o f  ‘ IC T  

p h ys i c a l  i n f r as t r uc t u r e’ ,  ‘ hu ma n  I C T  r e so u r ce s ’  ( t e ch n i ca l  a n d  ma n a g er i a l  

I C T  s ki l l s )  a n d  ‘ I CT - en ab l ed  i nt a n gi b l es ’  ( k n owl e dg e  a s s et s ,  cu s t ome r  

o r i e nt a t i on,  s yn e r g y b e t we en  o r ga ni z a t i on a l  di vi s i on s ) ,  r es ul t  i n  s up er i o r  

p er fo r ma n ce  i n  t h es e  p er f o r ma n c e  mea s u r es ;  h ow e v e r ,  he  doe s  n o t  ex a mi n e  

t he  e f f e c t  o f  ea c h  o f  t he s e  t h r e e  c o mp o n e n t s  o f  t he  ‘ I CT  r es ou r c es ’  o f  a  f i r m  

( e . g .  o f  t he  ‘ hu ma n  I C T r es ou r c es ’ )  s ep ar a t el y  on  b us i n e ss  p e r f o r ma n c e .  

T h er e f o r e  f u r t her  r es ea r c h  i s  r e q ui r ed  con c er n i n g  t h e  e f f e c t  o f  b ot h t h e  

‘ ha r d ’  i n v es t m en t  a n d t he  ‘ s o f t ’  I CT  i n v e s t men t  ( a pp r o p r i a t el y m ea s ur ed ,  s o  

t ha t  a l l  i t s  d i me n s i o n s  a r e  t a k en  i n t o  a c cou n t )  on b us i n e ss  p e r f o r ma n c e ,  

b as ed  on  t h eo r e t i c a l l y s o un d a n d c o mp l e t e  mo d el s .  F r o m a  q ua n t i t a t i v e  s t ud y 

c on d u ct ed  i n  t h e  G r e ek  i n d us t r y i t  h a s  b e en  f ou n d  t ha t  t h i s  s o f t  d i me n s i on o f  

I C T  i n v e s t men t  i s  o f t e n  n e g l ec t ed  b y t he  G r eek  i n du s t r i a l  f i r ms  ( S i r i go s ,  

2 0 0 1 ) ,  a n d  we  b el i e v e  t ha t  t h i s  mi gh t  h ap p en,  a t  l e as t  t o  s om e ex t ent ,  a l s o i n  

o t h er  s i m i l a r  n a t i ona l  con t e x t s .  

M os t  o f  t he  r es e a r ch  on t h e  e f f e c t  o f  I C T  i n v e s t men t  on  b us i n es s  

p er fo r ma n ce  i n  b o t h t hes e  p e r i o ds  h as  b een  b a s ed  ma i nl y o n  emp i r i c a l  

s t udi e s  co n duc t ed  i n  t he  c on t ex t  o f  a  f e w  cou n t r i e s ,  w h i ch  a r e  c ha r a c t e r i s e d  

b y h i g h l e v e l s  o f  eco n o mi c  d ev e l op men t  a n d I CT  p en e t r a t i on,  a n d  a l s o o n  

d a t a  f r om l a r ge  f i r ms ;  s o  t he  c on c l us i o n s  o f  t h i s  r es ea r c h  a r e  c on d i t i on a l  o n  

t he  ch ar a c t e r i s t i cs  o f  t hes e p ar t i cu l a r  n a t i on a l  con t e x t s ,  as  me n t i on e d  i n  

‘ I nt r oduc t i o n ’ .  O E CD  wa r ns  t ha t  t he i mpa ct  o f  IC T  i n v es t me n t  ca n d i f f e r  

s i gni f i ca nt l y  a c r o ss  co u n t r i e s ,  d ue t o  di f f e r e n ce s  i n  ‘ t h e  r egu l a t o r y 

f r a mew or k,  t he  a v a i l a b i l i t y o f  app r o p r ia t e  s k i l l s ,  t h e  ab i l i t y t o  ch a n g e  

o r ga n i s a t i on a l  s e t - ups  a s  we l l  as  t h e s t r en g t h o f  a c c omp a n yi n g  i n n o v a t i on s  

i n  I C T  app l i c a t i on s ’  ( O E C D,  2 0 0 3 ) .   

Al s o  i n  a  mor e r e ce n t  r ep o r t  o f O E C D on t he  s a me s ub j ec t  i t  i s  a r gue d t ha t  

‘ I C T  i s  a  n e t wo r k  t e chn o l og y;  t he  mo r e  p eop l e  a n d  f i r ms  t ha t  u s e  t h e  
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n e t w or k ,  t he  mor e  b e n e f i t s  i t  g en er a t es ’ ,  t he r e f o r e ,  t a ki n g  i nt o  a cco un t  t ha t  

a  fe w h i g h l y dev e l op e d  co un t r i es  h a v e  t h e  hi gh es t  r a t e s  o f  I CT  up ta k e ,  ‘ i t  i s  

l i k e l y t ha t  t he l a r g es t  ec on o mi c i mp a c t s  o f IC T  s hou l d  a l s o b e  f oun d  i n  

t he s e  c ou n t r i es ’  ( O E C D ,  20 0 4 ) .  T her e fo r e  i t  i s  n ec es s a r y t o  i n v e s t i ga t e  t h e  

e f f e c t  o f  I C T  i n v e s t me n t  on  b us i n es s  p er f o r ma n ce  a l s o i n  o t h er  n a t i o n a l  

c on t e x t s  o f  co un t r i es ,  w hi ch  a r e  cha ra c t e r i s ed b y di f fe r e n t  l e v e l s  o f  

e co n o mi c  de v e l o p me n t ,  I C T  d i f f u s i on a n d  I C T  s ki l l s ,  a n d  a l s o b y di f fe r e n t  

s i z es  o f  f i r ms ,  l eg a l  f ra me wo r k s  a n d b us i n es s  c ul t u r e.  

  

2 . 2  R e s e a r c h  h y p o th e s e s ,  m e t h od  a n d  d a ta  
 
T a ki n g i nt o  a c c o un t  t h e  a b o v e r es ea r c h  gap s ,  t he f i r s t  ob j ec t i v e  o f  t h i s  pa r t  

o f ou r  s t ud y i s  t o  exa mi n e  t h e e f f ec t  o f ha r d IC T  i n v e s t m en t  ( i . e.  i n v es t m en t  

i n  IC T  h ar dw a r e,  s o f t wa r e  a n d n e t wo r k s )  on  b us i n es s  p e r f o r ma n c e  i n  t h e  

G r ee k  i n d us t r y.  T he  f i r m  ou t p ut  ( t ot a l  s a l es  r ev e n u e )  ha s  b ee n  s e l e c t ed  a s  

t he  b a s i c  b us i n es s  p er f o r ma n c e  me a s u r e a n d  de p en de n t  va r i a b l e.  T h i s  

mea s u r e  i s  d i r e c t l y r e l a t ed  t o  t he  p r od uc t i on  f un c t i o n:  t h e p r oduc t i o n  

f un c t i on  ( F )  r el a t es  t he  f i r m  o ut p ut  ( Q)  to  f i r m i np ut s  X i  i ,  1 , . . , n :  Q = F ( X 1 ,  

X 2 , … ,X n )  ( Ni c ho l s on,  20 0 4 ) .  I n  mos t  e mp i r i c a l  s t ud i es ,  i n c l udi n g  t ho s e  o f  

t he  p u b l i s he d l i t e r a t u r e  on  t he  p r odu c t i v e  i mp a ct  o f IC T  i n v es t me n t s ,  th e  

s p e ci f i c a t i on o f  t he  p r o duc t i on  fu n c t i on t ha t  h as  b ee n  us e d i s  t ha t  o f t he  s o-

c a l l ed  C ob b - D oug l as  f o r m ( e. g .  L i n ch t e nb e r g ,  19 95 ;  B r yn j o l f s s on  a n d Hi t t ,  

1 996 ;  G ur b a x a ni ,  M e l v i l l e  a n d  K r a e me r ,  19 98 ) :  

n

nXXXAQ ααα ⋅⋅⋅⋅= .....21

21       (1 )  

 
T his  fo r m  o f  t he  p r o duc t i o n f un c t i on ha s  ce r t a i n  a dv a nt a g es ;  f or  e xa mpl e  i t  

i s  ho mog en e ous  a n d a l s o  i t  i s  l i n e a r ,  f o r  co n s ta nt  r e t u r n s  t o  s ca l e  ( i . e.  i f  

α 1 + α 2 + . . . . . . + α n = 1 ) .  In  i t s  s i mp l es t  v e rs i on  f o r  n = 2 ,  X 1  =  c a p i t a l  ( C ) ,  a n d  X 2  

=  l ab ou r  ( L ) .  H ow e v er ,  a s  f a r  a s  m i c r o e c on o mi cs  i s  c on c er n ed ,  w i t h  s uc h  a  

s p e ci f i c a t i on ,  t he r e a r e  c er t a i n  l i mi t a t i on s :  

( i v )  t he ma r g i na l  p r o duc t s  (
iX

Q
∂
∂

)  fa l l  f r om t he  b e g i n ni n g ;  

( v)  t he e l as t i c i t i e s  a r e  n ec es s a r i l y c on s t a nt ;  

( v i )  t he e l a s t i c i t i e s  o f s ub s t i t u t i o n b e t w ee n  X i ,  X j  a r e c on s t a n t  a n d  

eq u a l  t o  1 .  
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F o r  t he s e  r e a s o ns  i t  i s  u s ef u l  t o  i n v es t i g a t e w he t h er  a  mor e  ge n e r a l  f o r m o f  

a  p r od uc t i on  f un c t i o n  w ou l d  b e  mor e  a p p r op r i a t e  f o r  a dd r es s i n g  t he  a b ov e  

r es ea r ch q ue s t i on s  i n  t he  G r eek  n a t i o n a l  con t ex t ,  f i t t i n g b e t t e r  t o  o u r  da t a  

t ha n t he  C ob b - D o ug l a s  p r odu c t i on  f un c t i on.  A mon g  t he s ev er a l  

g en e r a l i z a t i on s  o f  t he  C ob b - D ou gl as  fo r m  (s ee  fo r  i ns t a n c e  I nt r i l i g a t o r  e t  a l ,  

1 995 )  we  s el e c t ed  t o  e xa mi n e  t he  s o - ca l l e d  t r a n s ce n de nt a l  p r oduc t i o n  

f un c t i on ( T P F ) ,  w hi c h  ha s  mor e  p r a c t i c a l  a pp l i c a t i on  i n  o t her  t yp e s  o f  

s t udi e s  t ha n  t he  o t her  gen er a l i za t i o ns .  F o r  t he  ca s e  o f  t he  t w o b a s i c  i np u t s ,  

l a b ou r  a n d ca p i t a l ,  t he  t r a n s c en d en t a l  p r o duc t i on  fu n c t i on  i s  de f i n e d  a s  

f o l l ows :  

)( 4321 KLeKLAQ αααα +⋅⋅=        ( 2 )  
where X1 = labour (L) and X2 = capital (K). 

T h er e f o r e  w e t es t ed t he  f ol l o wi n g  n ul l  h yp ot hes es :  

 H 0
( 1 ) :  T h e  f u n c t i o n  r e l a t i n g  th e  o u t p u t  t o  t h e  f a c t o r s  o f  p ro d u c t i o n  i s  o f  th e  

C o b b - Do u g l a s  f o r m,  a g a i n s t  t h e  s p e c i f i c  a l t er n a t i v e  o f  t h e  t r a n s ce n d e n t a l  

f o r m .  

H 0
( 2 ) :  I C T  h a r d   i n ve s t m en t  m a k es  n o  co n t r i b u t io n  t o  f i rm  o u t p u t .  

I n  or de r  t o  a v oi d p r ob l e ms  as s o c i a t e d  wi t h  n o n - l i n ea r  es t i ma t i on ,  w e  a s s um e  

t ha t  t he  s t oc ha s t i c  d i s t ur b a n ce s  en t e r  i n t o  t he  C ob b  D oug la s  a n d t h e  

t r a n s c en de n t a l  p r od uc t i on  f un c t i on e q ua t i o ns  i n  t he  f o l l o wi n g  wa y:   

121 ueKLAQ αα ⋅⋅=              ( 1 ’ )  

24321 )( uKL eeKLAQ αααα +⋅⋅=    ( 2 ’ )  

wi t h  u1 ,  u 2  ob e yi n g  t he  c on d i t i on s  o f  t h e  G a us s - M a r k ov  t h eo r e m.  T h en  l og -

t r a n s f o r mi n g  (1 ’ )  a n d ( 2 ’ )  w e ha v e :  

lo g ( Q)  =  l o g ( A )  +  α 1 l o g ( L ) + α 2 lo g ( K)  + u 1         (1 ’ ’ )  

l o g (Q )  = l o g (A )  +  α 1 l o g ( L ) +α 2 l o g (K )  +  α 3 L  +  α 4 K  +  u 2        ( 2 ’ ’ )  

T h es e  e q ua t i on s  a r e  b o t h  l i n ea r  a n d  ca n  b e  es t i ma t ed  b y O r di n a r y L ea s t  

S q uar e s  ( O L S ) .  

I n  t hi s  s t ud y,  t he  ca p i t a l  i n p ut  i s  b r ok e n  d ow n  i nt o  t wo  co mp o n en ts :  on e  

r e l a t ed e xc l u s i v el y t o  I C T ,  r e f e r r e d t o  as  comp u t e r  ca p i t a l  ( C K ) ,  a n d  on e  f o r  

t he  r e s t  o f  t he  c ap i t a l  i np ut ,  r e f e r r e d t o  a s  n on - c o mp ut er  cap i t a l  or  s i mp l y 

c ap i t a l  ( K ) .  S u ch a  s ep a r a t i on ha s  b ee n  s u cc e ss f u l l y  us ed  i n  t he  pas t  i n  ma n y 

r e l e v a n t  s t u di es  o f  t h e  b us i n es s  i mpa c t  o f  I CT  i n v e s t m en t s  on  f i r m  o u t p u t  
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( e . g .  s e e  B r yn j ol f s s on  &  H i t t  1 996 ,  O E C D 2 0 0 3 ,  O E C D  2 0 0 4 ,  M el vi l l e ,  

K r a e mer  &  G ur b a xa n i  2 0 0 4 ) .  

T h e  ab o v e  mod e l ,  a n d i n  gen er a l  a l l  t h e  ec o n o met r i c m odel s  t o  b e  es t i ma t e d  

i n  t h i s  s t ud y,  wi l l  b e  s i n g l e  eq ua t i on  l i n ea r  mode l s  o f t he  f o r m:  

UXY
rrr

+= β whe r e  Y
r

i s  a  ( N X 1)  v ec t o r  o f  t he  o b s e r v a t i ons  o f  t he  dep en d e n t  

v ar i ab l e ,  X  i s  a  ( N XK )  ma t r i x  o f  t h e  ob s er v a t i ons  o f  t he  i n dep en de n t  

v ar i ab l e s ,  β
r

 i s  a  ( K X1 )  v ec t o r  o f  mod e l  par a met e rs  a n d  U
r

 i s  a  ( NX 1)  

v ec t o r  o f  s t o cha s t i c  d i s t u r b a n ce s .   

I n  t hi s  f r a me w or k t h e  n u l l  o f  a n y t es t  o f  h yp o t he s i s  t o  b e  p er f o r me d  i n  t h i s  

s t ud y r e ga r di n g  β
r

 ma y b e s t a t ed  i n  t h e  f ol l owi n g  wa y:  

H 0 :  rR rr
=β       ( 3 )  

w he r e  R  i s  a  ( q XK )  ma t r i x  o f  k n o wn  c on s t a nt s  ( wi t h  q< K ) ,  w hi c h a r e r e l a t e d  
t o  t h e  c ha r a c t e r  o f  t he  l i n ea r  e q ua t i o n s  h yp o t h es i z ed  b et w e e n  t he  mo d el  
p ar a met er s  ( u s ua l l y r e f e r r ed  t o  as  ‘ l i n ea r  r es t r i c t i o ns ’ ) ,  rr i s  a  ( qX1 )  v e c t o r  

o f  k n own  c on s t a nt s ,  a n d β
r

i s  t h e  ( KX 1 )  v ec t o r  o f  mo d el  p a ra me t e r s .  F or  t h e  

p u r p os es  o f  t h i s  w or k t he  t e s t  s t a t i s t i c  u s e d  f o r  H 0 :  rR rr
=β i s  th e  on e  

p r op os ed  b y t h e  r e l ev a nt  ec on om et r i c l i t e r a t ur e  ( J o hn s t on a n d Di n a r do ,  
1 997 ;  G uj a r a t i ,  20 0 3 ) :   

)(

ˆ'ˆ

)ˆˆˆ'ˆ( '

KN
UU

q
UUUU

F
URUR

URURRR

−

−

=        ( 4 )  

w he r e URÛ ,  RÛ  a r e t he  o b s e r v ed  r es i dua l s  o f  t he s o - c a l l ed  u n r es t r i c t e d  

r eg r es s i on mo del  ( i . e .  t he  i n i t i a l  r eg r es s i o n mod el  wi t hou t  a n y l i n ea r  

r es t r i c t i on s )  a n d r es t r i ct ed  r e g r e s s i on m odel  ( i . e .  t h e r eg r es s i o n mo de l  wi t h  

t he  l i n ear  r es t r i ct i on s ,  t he  v a l i d i t y  o f  wh i ch  i s  t o  b e  t es t ed )  r es p ec t i v e l y,  q  

i s  th e n u mb e r  o f  l i n e a r  r e s t r i c t i ons ,  K i s  t h e n u mb er  o f  es t i mat e d  pa r a me t e r s  

i n  t h e un r e s t r i c t ed  mo d el  a n d p r i m es  den o t e t r a n s p os i t i o n.  T hi s  s t a t i s t i c  

f o l l ows  t h e  F  di s t r i b u t i o n wi t h  q , (N - K )  de g r e es  o f  f r e edo m.  T he  a b ov e  

s t a t i s t i c  c a n b e  eq ui v a l e n t l y e xp r es s e d i n  t e r ms  o f  t h e co r r es p on d i n g  

c oe f f i c i en t s  o f  de t e r mi na t i on  (    2
R

2
UR R and R r es p ec t i v e l y)  as :  

F= [ (R 2
U R - R 2

R ) /q ] / [ ( 1 -  R 2
U R ) / (N - K) ]        (5 )  
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W i t hi n  t hi s  fr a me w or k w e ca n t es t  a n y l i n ea r  r es t r i c t i o ns  b e t we en  t he  mod e l  

p ar a met er s ,  i n c l ud i n g t he  p a r t i c u l a r  f o r m o f t he  p r o duc t i o n f un c t i o n  ( i . e .  

C ob b - D o ug l as  o r  t ra n s c en d en t a l ) .   

A n o t h er  o b j ec t i v e  o f  t hi s  t h es i s  i s  t o  exa mi n e  w he t her  t h e  ‘ s o f t  IC T  

i n v es t me n t ’  i n  IC T  huma n  r e s o u r ce s ,  s ki l l s  a n d  o r ga n i z a t i on ma k es  a  

p os i t i v e  co n t r ib ut i on t o  t he  f i r m  ou tp ut ,  a n d t o  co mp a r e  t hi s  co n t r i b ut i o n  

wi t h  t he  on e s  o f  t he  ha r d I C T  i n v e s t men t ,  t he  l ab o u r  a n d  t he  ‘ n on - I CT ’  

i n v es t me n t .  T he  s o f t  IC T  i n v e s t men t  con s t i t u t es  a  v er y i mp or t a n t  

c o mpl em en t  o f  t he  har d I CT  i n v e s t me n t .  I t  e n ab l e s  t he  fo r mu l a t i on  o f  t h e  

op t i ma l  comp os i t i on o f  t he har d I C T  in v es t me n t ,  n a me l y t he  de f i n i t i on  o f  

t he  a pp r op r i a t e IS  t ha t  s hou l d  b e de v e l op e d,  a n d  a l s o  o f  t he  e xa c t  t e chn i c a l  

a n d f un c t i on a l  r e q ui r em en t s  t he y s hou l d  f ul f i l ,  b a s e d  on  t h e  n ee ds  a n d t h e  

s t r a t eg y o f  t he p ar t i cu l a r  f i r m,  s o t ha t  t h e v a l ue  t ha t  wi l l  b e  ge n er a t e d b y 

t he m f o r  t he f i r m  wi l l  b e  ma x i mi z e d .  Al s o i t  e n a b l es  a  b e t t e r  mon i t o r i n g a n d  

ma n a ge me n t  o f t he  c o r r e sp o n di n g  d ev e l op me n t  p r oj e c t s ,  s o  t ha t  h i g he r  

q ua l i t y I S  c a n b e  d ev e l op ed  t h r ou gh  t hem,  a n d mor e  b en e f i t s  ca n  b e  

g en e r a t ed fo r  t he  fi r m.  F i n a l l y i t  e n ab l e s  a  mor e  e f f i c i en t  u s e  a n d  

ma n a ge me n t  o f  t he s e  I S  on ce  t he y ha v e  b ec o m e op e r a t i ona l .   

M or e ov e r ,  t he  s o f t  I C T  i n v e s t m en t  i s  v i t a l  fo r  des i gn i n g  a n d i mp l e me n t i n g  

t he  ap p r op r i a t e  f i r m- s p e c i f i c  I C T - b as ed  p r oce s s  a n d  p r odu c t  i n n o v a t i on s ,  

a n d a l s o  t he  compl e m en ta r y ‘ co - i n v e s t me n t s ’ ,  me n t i on e d  ab ov e  i n  2 .3 ,  i n  

c r e a t i n g  n e w or ga ni z a t i on a l  p r a ct i c es  a n d huma n  s k i l l s ,  r e - en g i n ee r i n g  

b us i n es s  p r oce ss es ,  et c. ,  w hi ch  e n a b l e  a  hi gh er  d eg r e e  o f  e xp l o i t a t i o n o f  t h e  

c ap a b i l i t i e s  a n d t h e  p ot e n t i a l  o f  I C T ,  a n d f i n a l l y a  hi ghe r  l e v e l  o f  b us i n es s  

v a l ue  f r om t h e  ha r d I C T  i n v es t me n t .  F ur t her mo r e ,  s i n c e  I CT  ha r dw ar e ,  

p a ck a ge d  s o f t wa r e  a n d  n e t w or k s  a r e  a v a i l a b l e t o  c o mp et i t o r s  as  w el l ,  t he y 

c a n n o t  p r ov i d e  a  s us t a i nab l e  c o mp et i t iv e  a dva n t a g e ;  i t  i s  onl y t he i r  

c o mb i n a t i on  wi t h  ot he r  r es ou r ce s  a n d  ca pab i l i t i es  o f  t he  f i r m  t ha t  c a n  r es u l t  

i n  mo r e  s u s t a i n ab l e  co mp e t i t i v e  a d v a nt a ges ,  w h i ch  n ec es s i t a t e s  b ot h  h ar d  

a n d s o f t  I C T  i n v e s t m en t s .   

I n  t hi s  di r ec t i o n,  P owe l l  a n d  D e n t - Mi ca l l e f  ( 1997 )  f r o m a n emp i r i c a l  s t ud y 

i n  t he  r e t a i l  i n dus t r y  f ou n d  t ha t  I C T  a l on e  c a n n o t  p r o vi de  s us t a i n a b l e  

p er fo r ma n ce  a dv a nt a ges ,  b u t  s uch  a d v a n t a ges  c a n  b e  ga i n ed  onl y b y us i n g  

I C T  fo r  l ev er a gi n g  i n t a n gi b l e ,  c omp l em e nt ar y hu ma n  a n d  b us i n e ss  r e s o ur c es  

o f t he  fi r m.   

Al s o  M at a  e t  a l  ( 1 9 95 ) ,  a dop t i n g  a  r es ou r ce - b a s ed  vi e w o f  t he  f i r m,  ex a mi n e  

f ou r  b as i c  a t t r i b ut e s  o f  IC T  i n  a  f i r m  as  t o  w he t her  t he y c a n  p r o v i de  a  
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s us t a i n a b l e c o mp et i t i v e  a dv a nt a g e :  p r op r i e t a r y t ec hn o l o gi es ,  ca p i t a l  

r eq ui r eme n t s ,  t e c hn i c a l  IC T  s k i l l s  a n d m a na ger i a l  I CT  s k i l l s ;  t h e y co n c l ud e  

t ha t  on l y t he  ma n a g er i a l  I C T  s ki l l s  ( de f i n e d  a s  t he  ab i l i t y o f  IC T  

ma n a ge me n t  to  un de r s t a n d t he  b us i n e ss  n e eds  o f  ot he r  f un c t i on a l  u n i t s ,  

c u s t o me r s  a n d s up p l i e r s ,  a n d  i n  c oop e r a t i on wi t h  t h e m t o d ev e l op  I S  t ha t  

c ov e r  t hes e n e e ds )  ca n  p r ov i de s u s t a i n a b l e comp e t i t i v e  a dv a n t a ge .  F o r  t h e  

a b ov e r ea s on s  t h e s o f t  I CT  i n v es t me n t  i s  n ec es s a r y fo r  a ch i ev i n g  a  h i g h  

l e v el  o f  b e n ef i t s  f r o m t he  h ar d I CT  i n v es t men t ,  s o  w e ex p e c t  t h a t  i t  i s  l i k e l y  

t o  ma k e  a  p os i t i v e  c on t r i b u t i on  t o  t h e f i r m  out p u t .  

T h e  s o f t  I C T  i n v e s t me n t  i s  b y n a t u r e  mu l t i di men s i on a l ,  s o  i t  i s  h i g hl y 

i mp or t a n t  t o  def i n e  a n app r o p r i a t e f r a mew or k f o r  op er a t i on a l i z i n g  a n d  

mea s u r i n g  i t .  A f t e r  a  r ev i e w o f  t h e  r e l e v a n t  l i t e r a t u r e  w e  s e l e c t ed  f o r  t h i s  

p u r p os e  t he  on e  o f  t he  w el l - es ta b l i s h ed  a n d  wi d e l y c i t e d  G a l l i e rs ’ s  mod el  o f  

t he  ‘ s t a ge s  o f  I CT  g r owt h ’  ( Ga l l i e rs  &  S u t her l a n d ,  19 91 ) ,  w hi ch  ha s  b ee n  

e x t en s i v e l y u s e d ,  b ot h i n  r e s ea r ch  a n d c ons u l t i n g,  fo r  t he  mu l t i di me n s i o n a l  

a s s es s men t  o f  t h e  l ev e l  o f  gr ow t h a n d  ma t ur i t y  o f  a n  or ga ni z a t i on wi t h  

r esp e c t  t o  t h e  us e  a n d ma n a ge m en t  o f  IC T .  F o r  t hi s  p ur p os e i t  us es  7  b as i c  

c r i t e r i a - d i m en s i on s ,  us ua l l y r e f e r r ed  t o  as  t he ‘ 7  s ’ :  s t r a t eg y (= p l a n o f  

r e l a t ed a c t i on s ) ,  ( o r ga ni z a t i on a l )  s t r u c t u r e,  s ys t ems  ( = f o r mal  a n d i n fo r ma l  

p r o ced u r es ) ,  s t a f f ,  s k i l l s ,  s t yl e  ( =  c u l t ur e  a n d  b eha v i ou r )  a n d s up er o r di n a t e  

g oa l s .   

I n  t h i s  p r e l i m i n ar y s t ud y w e h a v e  f o cu s ed  on  t h r e e  o f  t h es e  d i men s i on s ,  

w hi c h  we r e ga r d as  t he mos t  i mp or t a nt  co mp o n en ts  o f  t h e s o f t  i n v e s t men t  o f  

a  f i r m i n  I CT :  IC T  s t r uc t u r e ,  IC T  s t a f f  a n d  I C T  s ki l l s .  F or  me as u r i n g t h es e  

t h r e e  di men s i ons  w e  f o r mu l a t ed  t he  c o r r es p on d i n g  t hr ee  v a r i a b l es :  i )  t h e  

e x i s t e n c e  ( or  n ot )  o f  a  s ep ar a t e  I C T  d ep a r t m en t  i n  t he  f i r m ,  w h i ch  d oes  n o t  

b el on g  t o  a n y o f  t he  o t h er  d ep a r t m en t s  o f  t he  f i r m ( e . g .  t o  t he  sa l e s  or  t h e  

f i n a n c i a l  dep er t me n t )  ( IC T - DE P :  b i n a r y v a r i a b l e  me a s ur i n g  I C T  s t r u c t ur e) ,  

i i )  t h e n u mb e r  o f  I C T  e mp l o ye e s  ( I CT - E MP L :  i nt ege r  v ar i ab l e  m ea s u r i n g  t h e  

I C T  s t a f f  o f  t he  f i r m)  a n d i i i )  t he  ex t e nt  o f IC T  t r a i n i n g p r o v i ded  t o  t h e  

u s e rs  ( I C T -T R :  o r d i n a l  va r i a b l e  m ea s u r i n g  t he  e xt en t  o f  IC T  t r a i n i n g  

p r o vi ded  t o  t h e emp l o ye es  o f  t he  f i r m w h o us e i t s  I S  i n  a  s ca l e 1  t o  5 ) .   

T h er e f o r e  w e t es t ed t he  f ol l o wi n g  n ul l  h yp ot hes es :  

H 0
( 3 ) :  T h e  e x i s t e n c e  o f  a  s e p a r a t e  I C T  d e p a r t m e n t  i n  t h e  f i rm  m a k e s  n o  

c o n t r i b u t i o n  t o  f i r m o u tp u t .  

H 0
( 4 ) :  T h e  n u m b e r  o f  I CT  e m p l o y e e s  o f  t h e  f i rm  m a ke s  n o  co n t r i b u t i o n  t o  

f i r m o u t p u t .  

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 49 

H 0
( 5 ) :  T h e  e x t en t  o f  I C T  t r a i n i n g  p ro v i d e d  t o  t h e  u s er s  ma k e s  n o  c o n t r i b u t i o n  

t o  f i r m o u t p u t .   

Al s o  w e exa mi n e d  w he t her  t h er e  i s  co m pl emen t a r i t y b e t w ee n  t h e  h a r d IC T  

i n v es t me n t  a n d ea ch  o f  t he  a b ov e  t h r e e  me a s u r es  o f t he  s o f t  IC T  i n v e s t me n t  

wi t h  r e sp ec t  t o  f i r m  out p u t ;  i n  t hi s  di r ec t i on we  t es t e d  t he  f ol l ow i n g  

h yp o t hes e s :  

H 0
( 6 ) :  th er e  i s  n o  co m p l e m e n t a r i t y  b e t w e en  t h e  h a rd  IC T  ca p i t a l  a n d  th e  

e x i s t e n c e  o f  a  s ep a ra t e  IC T  d e p a r t m e n t  w i t h  r es p e c t  t o  f i rm  o u t p u t .  

H 0
( 7 ) :  th er e  i s  n o  co m p l e m e n t a r i t y  b e t w e en  t h e  h a rd  IC T  ca p i t a l  a n d  th e  

n u m b e r  o f  IC T  e mp lo ye e s  w i t h  r es p ec t  t o  f i r m o u t p u t .  

H 0
( 8 ) :  th er e  i s  n o  co m p l e m e n t a r i t y  b e t w ee n  t h e  h a rd  IC T  c a p i t a l  a n d  th e  

e x t en t  o f  IC T  t ra i n i n g  p r o v id ed  t o  t h e  u s e r s  w i t h  re sp e c t  t o  f i rm  o u tp u t .  

F o r  t e s t i n g h yp ot he s e s  H 0
( 3 ) -  H 0

( 8 )  t h e  e c on ome t r i c  mod el  s ho wn  i n  e q ua t i o n  

( 8 )  o f  t he  n ex t  s e c t i on  4  ha s  b e en  es t i ma t e d ,  w h i c h  i n c l udes  a  n u mb e r  o f  

a ddi t i on a l  i n dep en de n t  va r i a b l es  t h a t  co r r es p on d  t o  t he  a b ov e  t hr ee  m ea s ur e s  

o f s o f t  I CT  i n v e s t me n t  a n d  a l s o p r odu c t  t e r ms  o f  c omp l em en t a r i t y b e t w e e n  

t he m a n d t he  co mp ut e r  c ap i t a l .  

F i n a l l y a n ot he r  i s s ue  t ha t  ha s  b ee n  e xa mi n ed  i n  t h i s  s t ud y i s  t he  p oss i b l e  

e f f e c t  o f  t he  f i r m  s i z e  on  t he  s t r u ct u r a l  s t a b i l i t y  o f  t he  co n s t r uc t e d  

e co n o me t r i c  mod e l s  a n d  t he r e fo r e  o n t h e v a l i di t y o f  t he  c on c l u s i on s  d r a w n  

f r om t he m.  T o  t hi s  e n d  i ni t i a l l y t he  da t a  ha v e  b e en  s o r t e d  a c co r d i n g  t o  f i r m  

s i z e  ( b as ed  on s a l es  r ev e n u e )  a n d  t hen  t he  s o - c a l l ed  ‘ r e cu r s i v e r es i du a l s ’  

( i . e.  t he  on e  s t ep  a hea d p r ed i c t i o n e r r o r s )  e i ,  i  =  1 . . N ,  w he r e  N =  t he  n umb e r  

o f i t e ms  o f  t he  sa mpl e ,  as  we l l  as  t h ei r  c o r r es p on di n g  s t a n d ar d e r r o r s  ha v e  

b een  es t i mat ed .   

I n  pa r t i c ul a r ,  ea c h  r ecu r s i v e  r es i dua l  e i  h as  b ee n  es t i ma t e d as  t h e di f f e r en c e  

b et w een  t h e  p r ed i c t ed  v a l ue  o f  t he  d ep e n de n t  v ar i ab l e  o f t he  i - t h  i t em  o f  t h e  

s a mpl e,  b as ed  on  t he  ec on o m et r i c  mod e l  t ha t  ha s  b e e n  e s t i mat ed  f r o m t h e  

p r e vi ous  i -1  i t e ms ,  mi n us  t he c o r r esp o n d i n g  ob s e r v ed  v a l ue  o f t he  dep en de n t  

v ar i ab l e  o f t h i s  i - t h  i t em .  T he  ab ov e  r es u r s i v e  r e s i dua l s  a r e  p l o t t e d t oge t he r  

wi t h  t h e  l i n es  i n di c a t i n g t he i r  9 5 % con f i de n c e  i n t e r v a l s ,  w h i ch  co r r es p on d  

t o  p l us  a n d mi n us  t wi ce  t he i r  r ec u r s i v e l y es t i ma t ed s t a n da r d e r r o r s .  

R es i du a l s  t ha t  l a y ou t s i de t hes e  t wo  s t a n d ar d  e r r o r  b a n ds  a r e  i n d i c a t i v e  o f  

s t r u ct u r a l  i ns t ab i l i t y.   
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S u ch i ns t a b i l i t i e s  ca n b e fu r t he r  i n v es t i ga t ed b y es t i mat i n g  r es u r s i v e l y t h e  

mod e l  p a r a met er s  a n d t h e i r  c on f i den c e  i nt e r v a l s .  I n  t h i s  wa y a  s eq uen c e  o f  

t he  v e c t or s  o f  t he e s t i ma t ed  p a r a me t e r s  c a n b e  c r ea t e d .  T hen  a  vi s u a l  

i n sp e c t i on o f  a  p l o t  s how i n g t he  e v o l ut i o n  o f e a ch  mod e l  pa r a m et er  t oge t he r  

wi t h  t h e  co r r es p on d i n g con f i de n c e i n t e r v a l  ( i . e .  e s t i ma t ed  va l ue  p l us / mi n us  

t w o s t a n d ar d e r r or s  l i n es )  ca n r ev e a l  c as es  o f  pa r a me t er  i ns t a b i l i t y 

s ep a r a t el y  f o r  ea ch  pa ra me t e r  o f  t he  m ode l .  I n  t he  p l o t ,  s uc h  i n s t a b i l i t i es  

wi l l  b e r e f l e c t ed  b y v er t i ca l  ‘ mov e m en t s ’  t o  a  l ev e l  o ut s i de  p r e v i ous  

c on f i de n ce  b o un ds .  W i t hi n  t he  f ra me wo r k  s t a t ed  ab ov e ,  w hi ch  i s  de s c r i b e d  

i n  mor e  d e t a i l  i n  b y J ohn s t on  a n d  Di n a r do (1 997 ) ,  w e  t es t ed  t he  f ol l ow i n g  

n ul l  h yp o t h es i s :  

H 0
( 9 ) :  Fi r m  s i z e  d o e s  n o t  a f f e c t  th e  s t r u c t u r a l  s t a b i l i t y  o f  t h e  co n s t r u c t e d  

e co n o m et r i c  mo d el s .  

S i n ce  t h e  d a t a  r eq ui r ed  f o r  c on s t r uc t i n g  t he  a b ov e men t i o n ed  e c on o m et r i c  

mod e l s  we r e  n o t  a v a i l ab l e  i n  G r e ec e  ( m ai nl y con cer n i n g  t he  ha r d  a n d  s o f t  

I C T  i n v es t me n t  o f  Gr e e k  f i r ms) ,  we  c o l l e c t e d  f o r  f i r s t  t i me  i n  G r ee ce  s uc h  a  

d a t as e t ,  t h r o ugh  a  s ur v e y a mon g  G r ee k  i n dus t r i a l  f i r ms  i n  coo p er a t i on  wi t h  

t he  F e der a t i on  o f  G r e ek  I n dus t r i es  ( F G I ) .  As  we  me n t i on e d  i n  t h e  

‘ I nt r oduc t i o n ’ ,  a  s u r v e y q u es t i o n n a i r e  ( Ap p en d i x A)  w a s  des i gn e d  a n d s e n t  

b y ma i l  t o  t he  2 5 0  b i gg es t  f i r ms  o f F G I .  T h e  r e c i p i e n t s  w er e a s k e d  t o  f i l l  i n  

t he  q ues t i on n a i r e  a n d r et u r n i t  b y f a x or  ma i l  wi t hi n  on e mon t h .  A f t e r  on e  

mon t h  we  co n t a c t e d  b y p ho n e  o n ce  a ga i n  a l l  t he r e c i p i en t s  w ho  ha d  n o t  

r esp o n de d .  F i n a l l y w er e  r ec e i v e d  f i l l e d  q ue s t i on n a i r es  f r om 137  f i r ms .  

 

2 . 3  R e s u l t s  

2 . 3 . 1  B a s i c  R e s u l t s  

 
I ni t i a l l y w e  c a l cu l a t ed  t he  a v e r a ge  ye a r l y  I C T  s p en d i n g o f  t he  r es p on d en t  

f i r ms  a n d  w e  f ou n d  i t  t o  b e a t  t h e  l ev e l  o f  1 . 2% o f  ye a r l y s a l es  r e v en u e;  i t  i s  

l ow e r  t ha n  i n  t he  h i g hl y dev e l op e d  cou n t r i es ,  w her e  I CT  s p en d i n g  ha s  b ee n  

r ep o r t ed t o  b e  a t  t he  l ev e l  o f  2 -3 % ( de p en d i n g o n t he  i n du s t r y)  o f  s a l e s  

r ev en u e  ( e . g .  s e e  R ob s on 199 7 ) .  A p oss ib l e  e xp l a n a t i on  o f  t hi s  l ow er  IC T  

s p e n di n g  b y G r e ek  f i r ms  i s  t ha t  t he  c o mp et i t i o n t he y fa ce ,  ev en  t houg h i t  

h as  i n cr e a s e d  s i n c e  t h e  e n t r y  o f  G r e e c e  i n  t he  E ur op ea n  U n i on,  i s  n o t  a s  

h i g h as  t he c o mp et i t i on f a c e d b y t h e f i r m s  i n  t he  hi gh l y d ev e l op ed  cou n t r i e s .   

T h er e f o r e t he  ma r k et  p r es s u r e on  t he  G r eek  f i r ms  f o r  mor e I CT  i n v e s t men t  

a n d us e  i s  l o w e r  t ha n i n  t he  hi gh l y dev e l op e d  co un t r i e s ;  ho we v er ,  due  t o  t h e  
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g r o wi n g  gl ob a l i s a t i on  o f  e con o mi c  a c t i v i t y ,  t he  c o mp et i t i on  f a c ed  b y t h e  

G r ee k  f i r ms  i s  ex p e c t e d  t o  i n cr ea s e  i n  t he  n ea r  f u t u r e,  t he r e fo r e  i t  i s  h i g h l y 

l i k e l y t ha t  t her e  wi l l  b e  mo r e  ma r k e t  p r es s ur e  on  t h e m f o r  mo r e  IC T  

i n v es t me n t  a n d us a ge .  A n o t h er  p os s i b l e  e xp l a n a t i on o f  t h i s  l ow er  IC T  

s p e n di n g  b y Gr ee k  f i r ms  i s  t he i r  s ma l l e r  s i z e,  w hi ch  r e s ul t s  i n  a  l o we r  l ev e l  

o f  ec on omi es  o f  s c a l e  i n  us i n g h i g h  f i x e d  c os t  I C T  c ap i t a l  a n d  s p ec i a l i s e d  

l a b ou r .  

I n  o r de r  t o  t e s t  H 0
( 1 )  t h e  f o l l o wi n g mo d el s  w e r e  es t i ma t ed :  

l o g ( Q )  =  α 0  + α 1 l o g ( L ) + α2 l o g ( K )  +  α 3 l o g ( C K )  +u 1    ( r e s t r i c t ed  mo d e l )  ( 6 )  

l o g ( Q )  =  β 0  +  β 1 l o g ( L ) + β 2 l o g (K )  +  β 3 l o g ( CK )  +  β 4 L  +  β 5 K  +  β 6 C K  +  u 2  

( u n r e s t r i c t e d  m od e l )    ( 7 )   

T h e  es t i mat i on  r e s u l t s ,  a s  w el l  a s  t he  c oef f i c i en t s  o f  de t e r mi na t i on  R-

s qua r e d,  a r e  s ho wn  i n  T a b l e 2 :  

 

UN R E S T RI C T E D M OD E L  
D ep en d en t  va r i a b l e  :  l n  Q        

I n dep en d en t  
v a r i a b l e  

C oef f i c i en t  S i gn i f i c a n c e  

c on s t a nt  1 . 481  0 . 0 28  
l n  (C K ) 0 . 10 8  0 . 0 0 1  
l n  ( K )  0 . 17 6  0 . 0 0 0  
l n  ( L )  0 . 6 7 1  0 . 0 0 0  
C K  -5 ,2 37 E - 11  0 . 9 20  
K  1 , 30 5 E - 13  0 . 9 33  
L  1 , 39 3E - 12  0 . 0 5 0  
R - s q ua r e d :  0 . 942  
 

R E S T R I CT E D  MO D E L  
I n dep en d en t  

v a r i a b l e  
C oef f i c i en t  S i gn i f i c a n c e  

C on s t a nt  0 . 5 7 3  0 . 1 86  
l n  (C K ) 0 . 0 7 8  0 . 0 0 1  
l n  ( K )  0 . 184  0 . 0 0 0  
l n  ( L )  0 . 7 32  0 . 0 0 0  
R - s q ua r e d :  0 . 935                                                 

T a b l e  2 .  R es u l t s  o f  es t i m a t i o n  o f  t h e  r es t r i c t e d  a n d  u n r es t r i c t e d  mo d el s  fo r  
H y p o t h es i s  H 0

( 1 )  
 
Us i n g t he  ab ov e  r es ul t s  t he  v a l ue  o f  t he  F -s t a t i s t i c  o f eq ua t i on  ( 5 )  has  b ee n  

c a l cu l a t ed :  

F =  [ ( R 2
U R - R 2

R ) / q ] / [ ( 1 -  R 2
U R ) / ( N - K ) ] =  2 . 7 4  

w he r e  R 2
U R  a n d  R 2

R  a r e  t h e  coe f f i c i e n t s  o f  de t e r mi n a t i on  o f  t he  u n r es t r i c t e d  

a n d t he  r es t r i c t ed  mode l  r es p e c t i v e l y,  q  i s  t he  n u mb er  o f  l i n e a r  r e s t r i c t i on s ,  
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K  i s  t he n u mb e r  o f  es t i ma t e d p ar a met e r s  i n  t he  u n r es t r i c t e d  mod el  a n d  N  i s  

t he  s a mpl e  s i z e,  w hi l e  t h e  co r r es p on d i n g c r i t i c a l  F - v a l ue  a t  t he  0 .0 5  

s i gni f i ca n ce  l e v e l  i s  2 .7 6 .  F r om t he  a b ov e  r es ul t s  w e  ca n  s e e  t ha t  t w o o f  t h e  

a ddi t i on a l  c oe ff i c i e n t s  i n c l u ded  i n  t h e  un r e s t r i c t ed  mode l ,  t h os e  o f  t h e  

c o mp ut er  c a p i t a l  ( CK )  a n d t h e  n on - c o mp u t er  c ap i t a l  ( K ) ,  a r e  c l e ar l y  

i n s i gn i f i ca nt ,  wh i l e  t h e t hi r d  a d d i t i o n a l  co ef f i c i en t ,  t ha t  o f  t he  l ab ou r  ( L ) ,  i s  

o nl y ma r gi n a l l y s i gni f i ca n t  a t  t h e 5 %  l e v e l .   

Al s o ,  w e r ema r k t ha t  t he  a b ov e ca l c u l a t ed  F - va l ue  i s  s l i gh t l y l es s  t ha n t h e  

c r i t i ca l  o n e ,  w hi ch  m ea n s  t ha t  t he  i mp r ov e me n t  i n  t he  e xp l a n a t or y p o we r  o f  

t he  mor e  c o mpl i ca t e d  un r es t r i ct e d  mo de l  i s  onl y ma r gi n a l  a s  c o mpa r ed  t o  

t ha t  o f  t h e  r es t r i c t e d  mo del ,  w h i ch  has  a  mu c h  s i mp l e r  f o r m.  T h i s  me a n s  t ha t  

t he  p r od uc t i on  p r oce ss  ca n b e a deq ua t e l y  des cr i b e d b y t he C ob b - D o ug l as  

p r o duc t i on  f un c t i o n,  h en c e ,  t he  n u l l  h yp ot hes i s  H 0
( 1 )  i s  n o t  r ej ec t ed .  I t  i s  

n ot ed  t ha t  a l t hou gh i n  t he  mod e l s  es t i ma t ed  a b ov e  t he c a p i t a l  i np ut  i s  b r ok e n  

d ow n  t o  comp ut e r  c a p i t a l  ( C K)  a n d  n on - co mp u t e r  c a p i t a l  ( K ) ,  t he  con c l us i o n  

i s  t he s a me i f  t o t a l  cap i t a l  i s  us ed  i n s t ea d  o f  K  a n d C K .   

C on ce r n i n g h yp o t hes i s  H 0
( 2 ) ,  f r o m t he  a b o v e  r e s u l t s  i t  i s  a l s o ev i d en t  th a t  

t he  c oe f f i c i en t  o f  comp ut e r  ca p i t a l  i s  p os i t i v e  a n d s t a t i s t i c a l l y s i gn i fi c a nt ,  

t he r ef o r e i t  ma k e s  a  p os i t i v e  con t r i b u t i o n t o  f i r m  out p ut ,  wh i ch  me a n s  t h a t  

h yp o t hes i s  H 0
( 2 )  i s  r e j ec t e d .  B y c o mp ar i n g t he co ef f i c i e n t s  o f  t he r es t r i c t e d  

mod e l  o f  T a b l e  2 ,  w hi c h  a r e  e s t i ma t es  o f  out p ut  e l as t i c i t i es  o f  t h e  

c o r r es p on di n g  i n p ut s ,  w e  r ema r k  t ha t  t he  ou t p ut  e l as t i c i t y  o f  l ab ou r  (0 . 7 3 2 )  

i s  ap p r oxi ma t el y t e n t i me s  h i g her  t ha n  t he  out p u t  e l as t i c i t y o f  c omp u t er  

c ap i t a l  ( 0 . 0 7 8 )  a n d mor e  t ha n  f ou r  t i me s  hi gh er  t ha n t he  o ut p ut  el a s t i c i t y o f  

n on - co mp ut e r  c ap i t a l  ( 0 . 1 8 4 ) .  T h a t  un d er l i n es  t h e  domi n a n t  r o l e  o f  t h e  

l a b ou r  i n p ut  i n  t he  b i g  Gr ee k  i n dus t r i a l  fi r ms ,  t he  l ow er  r o l e  o f  t h e  n on -

c o mp ut er  c ap i t a l  a n d  t he  muc h  l ow e r  r o l e  o f  t he  c o mp u t er  ca p i t a l .  

S u mma r i z i n g ,  i t  i s  c on c l ude d  t h e ha r d I CT  i n v e s t me n t  has  a  p os i t i v e  

s t a t i s t i c a l l y s i gn i f i ca nt  e f f e c t  o n f i r m o ut p u t ,  ho we v er  i t s  o u t p ut  el as t i c i t y 

i s  l o we r  t ha n  t he  o n e  o f  t h e  n on - c o mp u t er  c ap i t a l  a n d  muc h  l o we r  t ha n t h e  

o n e  o f  l ab ou r .    

I n  or de r  t o  t es t  h yp o t hes es  H 0
( 3 ) -  H 0

( 8 )  t h e f o l l owi n g  gen er a l  mo d el  fo r m ha s  

b een  us e d :  

)(∑ ∑∑ ++

∏=
UZXczb

a
i

jiijii
i eXQ          ( 8 )  
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w he r e  X i  r ep r e s e n t  t h e  b as i c  i n p ut s  ( l a b ou r ,  n on - co mp u t e r  c a p i t a l  a n d  

c o mp ut er  ca p i t a l  i n  ou r  c as e) ,  Z i  r ep r e s e nt  t h e  v a r i a b l es  r e l a t i n g t o  t h e  s o f t  

I C T  i n v es t me n t  a n d  t h e  p r odu c t  t e r ms  X i Z i  r ep r e s e n t  compl e me n ta r i t i es  

b et w een  t h e  s o f t  I C T  i n v es t me n t  va r i a b l e s  a n d t he  b as i c  i np u ts .  As  de s c r i b e d  

a n d j u s t i f i e d i n  t he  p r e vi ou s  s ec t i o n 3  t he  s o f t  I C T  i n v e s t men t  v a r i ab l e s  

c on s i der ed  i n  t h i s  s t ud y a r e t he  e x i s t e n c e  ( o r  n ot )  o f  a  s e pa r a t e  IC T  

d ep a r t me n t  i n  t he  f i r m  ( I C T - DE P ) ,  t he  n umb er  o f  IC T  e mp l o ye e s  ( I CT -

E M P L ) a n d  t he  ex t ent  o f  IC T  t ra i ni n g  p r ov i d ed  t o  t he  u s e rs  ( I C T -T R ) ;  s i n c e  

t he  t hi r d  v a r i a b l e  i s  o r di n a l  a n d ha s  f i v e  l ev el s ,  i t  wi l l  b e  r e p r es e nt ed  i n  t h e  

mod e l  b y t he  f ou r  b i n a r y v a r i a b l es  I C T - T R 1 ,  IC T - T R 2 ,  I C T - T R 3 ,  I CT - T R 4  

( ea ch  o f  t hem t a k e s  v a l u e  1  fo r  on e  o f  t h e  fo u r  h i g her  l ev e l s  o f  IC - T R ,  a n d  

v a l ue  0  i n  a n y o t her  ca s e ) .   

A dd i t i on a l l y,  t he p r odu c t s  o f  t he s e  s i x  v ar i ab l es  t o  t he  c o mp ut er  cap i ta l  a r e  

u s e d  t o  e xp r es s  t h e  p os s i b l e  e f f e c t s  o f  co mp l e me n t a r i t y  b e t w ee n  t h es e  

d i m en s i on s  o f  t he  s o f t  I C T  i n v es t m en t  a n d t h e ha r d I CT  i n v e s t men t .  S o b y 

l og - t r a n s f o r mi n g  ( 8 )  we  f o r mu l a t ed  a  l i n ea r  mod el  s i m i l a r  t o  t he  on e  o f  

e q ua t i o n ( 6 ) ,  b ut  i n c l ud i n g t we l v e  a dd i t i on a l  i n dep en de n t  v a r i a b l es :  t h e  

a b ov e  s i x  s o f t  I C T  i n v es t me n t  v ar i a b l es  a n d a l s o  t he  p r od uc t  t e r ms  o f  

c o mpl em en t ar i t y b e t w ee n  t h e m a n d t he c o mp u t e r  c ap i t a l .  T he r es ul t s  o f  t h e  

e s t i mat i on o f  t h i s  mode l  a r e s how n  i n  T a b l e  3 .  

D ep en d en t  v a r i ab l e  :  l n  Q        
I n de p en den t  

v a r i a b l e  
C oef f i ci en t  S i g ni f i c a n c e  

con s t a n t  1 , 7 25  0 .0 6 7  
l n  (C K )  0 . 0 30  0 .0 40  
l n  ( K )  0 . 16 6  0 .0 0 0  
l n  ( L )  0 . 7 36  0 .0 0 0  
IC T - D E P  0 . 20 5  0 .0 34  
IC T - E MP L  0 . 0 0 3  0 .6 10  
IC T - T R 1  0 . 0 6 4  0 .7 91  
IC T - T R 2  0 . 0 13  0 .9 5 4  
IC T - T R 3  0 . 10 2  0 .6 6 7  
IC T - T R 4  0 . 0 34  0 .8 98  
CK * I C T -D E P  - 6 . 7 0 E - 0 10  0 .6 5 8  
CK * I C T -
E MP L  

1 . 7 7 E - 0 11  0 .6 5 2  

CK * I C T -T R 1  1 . 0 5 E - 0 0 9  0 .6 15  
CK * I C T -T R 2  1 . 3 4E - 0 0 9  0 .4 6 7  
CK * I C T -T R 3  3 . 3 8E - 0 10  0 .8 81  
CK * I C T -T R 4  2 . 2 1E - 0 0 9  0 .4 38  
R- s q ua r e d :  0 , 95 1  

T a b l e  3 .  R es u l t s  o f  es t i ma t i o n  o f  t h e  mo d el  o f  eq .  ( 8 )  f o r  t e s t i n g  h y p o t h e s e s  
H 0

( 3 ) -  H 0
( 8 )  

 
Us i n g t he  a b ov e  r es u l t s  t he  v a l ue  o f  t h e  F - s t a t i s t i c  i s :   
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F =  [ ( R 2
U R - R 2

R ) / q ] / [ ( 1 -  R 2
U R ) / N - K ] =  1 .9 6  

w he r e  R 2
U R  a n d  R 2

R  a r e  t h e  coe ff i c i e nt s  o f  de t e r mi n a t i on  o f t he  u n r es t r i c t e d  

mod e l  s how n  i n  t he  ab o v e  T ab l e  3  a n d  t he  r e s t r i ct ed  mod e l  s h own  i n  t h e  

l ow e r  p a r t  o f  T ab l e  2  r es p e c t i v el y,  q  i s  t he  n umb er  o f  l i n e a r  r e s t r i c t i ons ,  K  

i s  th e  n u mb e r  o f  es t i ma t e d pa ra me t e r s  i n  t he  u nr es t r i ct e d  mo d el  a n d N i s  t h e  

s a mpl e s i z e ;  s i n ce  t h e  co r r esp o n d i n g  c r i t i c a l  F - v a l ue  a t  t he 0 . 0 5  s i gn i fi c a n c e  

l e v el  i s  1 . 99 ,  t h i s  mea n s  t ha t  t he o v er a l l  e f f ec t  o f  s o ft  I C T  i n v e s t m en t  

v ar i ab l e s  a n d co mpl e men t a r i t i es  b e t w ee n t he m a n d  t he  co mp u t er  c ap i t a l  i s  

n ot  s i gn i f i ca nt .   

H ow ev er ,  f r om t h e  ab o v e  r es ul t s  i t  i s  ev i den t  t ha t ,  t ho ugh  t he  ex i s t en c e  o f  a  

s ep a r a t e I C T  dep ar t men t  i n  t h e  f i r m  ma k e s  a  s t a t i s t i ca l l y  s i gn i f i ca n t  p os i t i v e  

c on t r i b ut i on t o  f i r m  o ut p ut ,  t h e  e f f e c t  o f  t h e  n umb er  o f  I C T  emp l o ye e s  a n d  

t he  ex t e n t s  o f  IC T  t r a i ni n g i s  cl e ar l y  n ot  s t a t i s t i ca l l y s i gn i fi c a n t .  

A dd i t i on a l l y t he r e  i s  n o  s t a t i s t i ca l l y  s i g ni f i c a nt  e f f e c t  o f  t he  i n t e r a c t i o n  

b et w een  t he  c omp u t er  ca p i t a l  a n d a n y o f  t he  s o f t  I C T  i n v es t me n t  v ar i ab l e s .  

W e mus t  n ot e ,  ho we v er ,  t ha t  t he  c on c l us i o n con cer n i n g  t h e  i nt e r a c t i o n  

b et w een  I C T -D E P  a n d  c omp ut er  c ap i t a l  ma y b e  a  r es ul t  o f  hi gh  co r r e l a t i o n  

b et w een  t h e  va r i a b l es  l n (C K )  a n d I C T - DE P .   

E x c l udi n g  f r o m t h e  mod e l  t he  ab ov e  n o n -s i gni f i ca n t  ex p l a n a t o r y v a r i a b l es  

a n d i n  t h i s  w a y a l l owi n g f o r  mo r e  de g r e es  o f  f r e edo m a  mor e  e f f i c i en t  

e s t i mat i on o f  mod el  p a r a m et e rs  ma y b e  ob t a i n ed ;  t he r es ul t s  a r e  s ho wn  i n  

T a b l e 4 .  

  
I n dep en d en t  
v ar i ab l e :  l n  
( Q)  

Co ef f i c i en t  S t a n da r d iz ed  
C oe f f i ci e n t  

S i gni f i ca n ce  

C ons t a nt  1 . 0 0 1   0 . 0 34  
l n  ( C K )  0 . 0 6 1  0 . 0 6 2  0 . 0 13  
l n  ( K)  0 . 17 7  0 . 17 9  0 . 0 0 0  
l n  ( L T)  0 . 7 32  0 . 7 8 7  0 . 0 0 0  
I CT - D E P  0 . 144  0 . 0 4 2  0 . 0 32  
R -s q ua r e d :  0 . 94 0  

T a b l e  4 .  R e su l t s  o f  es t i m a t i o n  o f  t h e  mo d el  o f  eq .  (8 )  e x c l u d in g  n o n -
s i g n i f i ca n t  v a r i a b l es  
 
Us i n g t he  a b ov e  r es u l t s  t he  v a l ue  o f  t h e  F - s t a t i s t i c  i s :   

F =  [ ( R 2
U R - R 2

R ) / q ] / [ ( 1 -  R 2
U R ) / N - K ] = 5 . 7 5  

w hi l e  t he  co r r es p on d i n g  c r i t i c a l  v a l ue a t  t he  0 .0 5  s i gn i f i ca n c e  l ev e l  i s  4 ,  

t he r ef o r e we  c a n  r e j e c t  t h e h yp o t hes i s  H 0
( 3 ) ,  w hi ch  c on f i r ms  t ha t  t he  e f fe c t  

o f  ha vi n g a  s ep a r a t e  I C T  de pa r t men t  i n  t he  f i r m  i s  s i g n i fi c a nt ,  as  i s  
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( eq ui v a l e n t l y)  i n di c a t ed  b y t he  t - s t a t i s t i c  o f  t he  co r r es p on di n g  p a r a met e r  

e s t i mat e.  S um ma ri z i n g,  t h e  ab ov e  r es u l t s  do  n ot  p r ovi de  e v i de n c e  f o r  

r e j e c t i n g h yp o t hes es  H 0
( 4 ) -  H 0

( 8 ) ,  b u t  p r ov i d e e v i de n c e  f o r  r ej ec t i n g  

h yp o t hes i s  H 0
( 3 ) ;  s o  i t  i s  co n c l ud ed  t ha t  f r o m t h e  t h r e e  i n v es t i ga t e d  

mea s u r es  o f  t he  s o f t  I C T  i n v es t me n t ,  t he  c r ea t i on  o f  a  s t r uc t u r e  f o r  

ma n a gi n g  I C T  i n  t he f i r m ,  a  s ep a ra t e I CT  de pa r t men t  t ha t  do es  n ot  b e l o n g t o  

a n y o f  t h e ot her  dep ar t me n t s  o f  t h e f i r m ,  su ch  a s  t he  sa l es  o r  t he f i n a n c i a l  

d ep e r t me n t ,  ha s  a  p os i t i v e  s t a t i s t i c a l l y s i gn i f i ca nt  e f f e c t  on  f i r m  ou t p ut .  I t  

i s  a l s o  i nt e r es t i n g  t o  c o mp ar e  t he  e f f ec t  o f  t h i s  d i men s i on  o f  t h e  s o f t  IC T  

i n v es t me n t  on  out p u t  wi t h  t he  e f f e c t  o f  t he  ha r d I C T  i n v e s t men t  a n d  a l s o  

wi t h  t he e f f ec t s  o f  t he  t w o b as i c  p r odu c t i on i np ut s :  t he  l a b ou r  a n d  t h e ‘ n on -

I C T ’  i n v es t me n t .   

F o r  t hi s  p ur p os e  we  ha v e  u s e d  t h e  s t a n d a r di z e d  c o ef f i c i en t s  o f  t h e  

i n d ep e n d e n t  v ar i ab l es  o f  t he  mod e l  o f  T a b l e  4 ,  wh i c h  a r e  s how n  i n  t he  t hi r d  

c o l umn ,  n ex t  t o  t he un s t a n da r di z e d  coe f f i c i e nt s .  F r om t he m w e ca n s e e  t ha t  

t he  e f f e c t  o f  ha vi n g  a  s ep a r a t e  IC T  de p ar t me n t  i n  t he  f i r m  on ou t p ut  i s  l ow e r  

t ha n t he  e f f ec t s  o f  t he  ot h er  t h r ee  p r o du c t i on  i n p ut s  ( l a b ou r ,  n on - c omp u t er  

c ap i t a l  a n d  c omp ut er  ca p i t a l ) ,  h ow ev e r  i t  i s  a t  a  con s i de r a b l e  l e v e l  o f  

0 . 0 42 / 0 . 0 6 2  =  6 8 % ( ab o u t  t w o t hi r d s )  o f  t he  e f f e c t  o f  t he  h ar d  IC T  

i n v es t me n t .  T hi s  f i n d i n g  un de r l i n e s  t he  i mp or t a n c e  o f  t hi s  di me n s i on o f  t h e  

s o f t  IC T  i n v e s t me n t ,  as  i t  c a n  i n cr ea s e  b y t wo  t h i r ds  on a v er a g e  t he  b us i n es s  

v a l ue  g en e r a t ed b y ha r d I C T  i n v e s t me n t .   

F i n a l l y we  t e s t e d h yp o t h es i s  H 0
( 9 )  wh i c h r el a t es  t o  t he  p oss i b i l i t y  o f  a  s i z e-

o f- f i r m  ef f e c t  on  t h e  s t r uc t u r e  o f  t he  e s t i ma t ed  e c on o me t r i c  mode l s .  I n i t i a l l y  

t he  r ec u r s i v e  r es i d ua l s  ha v e b e e n  es t i ma t ed t o ge t he r  w i t h  t hei r  95 % ( i . e .  

p lu s / mi n us  t w o s t a n d a r d e r r o r s )  con f i d en c e  b a n d f o r  our  ‘b as i c ’  mod el :   

l o g (Q )  = β 0   +  β1 l o g ( L ) + β2 l o g ( K )  + β3 l o g ( C K )  +  u       ( 9 )   

f o l l owi n g t he  p r oc e du r e  de s c r ib ed i n  t he  p r evi o us  s ec t i o n 2 . 3 .   

F i g u r e  1  s how s  t he  e s t i ma t ed  r e cu r s i v e  r es i d ua l s  a n d  t h e  a b o v e  con f i d en c e  

b a n d :   
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- 8 0

- 4 0

0

4 0

8 0

1 2 0

1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0

R e c u r s iv e  R e s i d u a ls
±  2  S . E .
L N Q  =  C ( 1 )  +  C ( 2 ) * L N C K  +  C ( 3 ) * L N K  +  C ( 4 ) * L N L

 
F i g u r e  1 .  R e cu r s i v e  re s i d u a l s  a n d  t h e i r  9 5 %  c o n f i d en c e  b a n d  

 
F r om F i g u r e 1  i t  c a n  b e  s ee n  t ha t  a ft e r  so me i n s t ab i l i t y,  up  t o  t he  s a mpl e  

s i z e  o f  ab o ut  20  ( w hi ch  ca n  b e a t t r i b u t e d  t o  t he  s ma l l  s a mp l e  s i z e  t h e  

c o r r es p on di n g  mod e l s  a n d r es i du a l s  a r e  b as ed  on ) ,  t h e  r ec u r s i v e  r es i dua l s  

r ema i n  wi t hi n  t he  con f i d en c e  b a n d w i t h  t wo  exc ep t i on s  o f  r a t he r  m i n o r  

c ha r a c t e r  a t  s a mp l e  s i z es  o f  4 2  ( c o r r es pon d i n g t o  s a l es  o f  a b ou t  €  4 3  

mi l l i o n )  a n d  5 6  ( c o r r es p on d i n g  t o  s a l es  o f  a b out  €  7 4  mi l l i on ) .  I n  o r de r  t o  

i n v es t i g a t e  w het he r  t hi s  ma y b e  a t t r i b u t ed  t o  a  pa r t i cu l a r  co e f f i c i ent  o f  t h e  

mod e l ,  a s  me n t i on e d  i n  t he  p r e v i ous  s e c t i on 4 ,  t he  p a r a me t er s  o f  t h e  mo d e l  

w er e  es t i mat e d  r ecu r s i v el y;  t h es e r ec u r s i v e  p ar a me t e r  es t i ma t es ,  t oge t he r  

wi t h  t he i r  95 %  con f i de n c e  b a n d a r e  s how n i n  F i gu r e  2 .   

F r om t he  t w o upp e r  p l ot s  o f  t h i s  F i gu r e  i t  i s  e vi de n t  t h a t  a f t e r  a  s a mp l e  s i z e  

o f  ab o ut  3 0  ( c o r r e sp o n d i n g  t o  s a l es  o f  a b ou t  €  30  mi l l i on )  t h e  con s t a n t  a s  

w el l  a s  t he co e f f i ci e n t  o f  l og (C K )  a r e  fa i r l y s t a b l e .  T h e e s t i mat es  o f  t h e  

c oe f f i c i en t  o f  l og ( K ) ,  as  we  ca n  s ee  f r o m t he  l e f t  l ow er  p l ot ,  s ho ws  a  s ma l l  

v er t i c a l  de c l i n e  a t  s a mp l e  s i z e  4 2 ,  a n d  a  s ma l l  a n d  t e mp or a l  dow n w a r d  
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d i sp l a ce m en t  a t  s a mp l e  s i z e  5 6 .  F i n a l l y  t he  es t i ma t e s  o f  t he  c o ef f i ci en t  o f  

l og (L ) ,  as  we  c a n  s ee  f r om t h e  r i g h t  lo w e r  p l o t ,  s hows  a  v er y s ma l l  i n c r e as e  

a t  s a mp l e  42  a n d  a  t e mp or a l  di s p l a c e m en t  a t  s a mp l e  s i z e  5 6 .  H en ce ,  t h e  

i n s t ab i l i t y a t  s a mp l e  s i z e  4 2 ,  sp o t t e d  i n  F i gu r e  1 ,  ca n  b e  a t t r i b ut e d  ma i nl y t o  

t he  c o ef f i c i en t  o f  l og ( K ) ,  w h i l e  t he  i n s t a b i l i t y  a t  s a mp l e  s i z e  5 6  ma y b e  

a t t r i b u t e d  t o  b ot h t h e  c oe f f i c i en t s  o f  l o g ( K )  a n d  l og (L ) .  H ow ev e r ,  as  a l l  

t he s e  v er t i ca l  di s p l a c e men t s  r ema i n i n s i de  p r ev i ous  c on f i den c e  b o un d s ,  

t he s e  i n s t a b i l i t i e s  a r e  o f  mi n or  i mp or t a n c e  a n d,  b y a n d l a r ge,  a f t e r  a  s a mp l e  

s i z e  o f  ab out  30 ,  co r r es p on d i n g t o  a n out p u t  o f  ab o u t  €  2 0  mi l l i on,  t h e  

mod e l s  ca n b e con s i de r e d  as  b e i n g un a ff ec t ed  b y t he  s i z e o f  f i r ms ,  f o r  t h e  

r a n ge  o f  f i r m  s i z e s  t ha t  o u r  da t a  c ov er .  T he r e fo r e  h yp o t h es i s  H 0
( 9 )  ca n n o t  b e  

r e j e c t ed .  S i mi l a r  con c l us i ons  ha v e  b ee n  d r a w n f o r  t he o t h er  mo d el s  t h a t  ha v e  

b een  es t i mat ed  i n  t hi s  s t ud y.  

- 2 0 0

- 1 0 0

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

2 0 3 0 4 0 5 0 6 0 7 0 8 0

R e c u r s iv e  C ( 1 )  E s t im a t e s ±  2  S . E .

- . 3

- . 2

- . 1

. 0

. 1

. 2

. 3

. 4

. 5

2 0 3 0 4 0 5 0 6 0 7 0 8 0

R e c u r s i v e  C ( 2 )  E s t i m a t e s ±  2  S . E .

. 0

. 1

. 2

. 3

. 4

. 5

. 6

2 0 3 0 4 0 5 0 6 0 7 0 8 0

R e c u r s iv e  C ( 3 )  E s t im a t e s ±  2  S . E .

. 3

. 4

. 5

. 6

. 7

. 8

. 9

2 0 3 0 4 0 5 0 6 0 7 0 8 0

R e c u r s i v e  C ( 4 )  E s t i m a t e s ±  2  S . E .

L N Q  =  C ( 1 )  +  C ( 2 ) * L N C K  +  C ( 3 ) * L N K  +  C ( 4 ) * L N L

 
F i g u r e  2 .  Re cu r s i v e  m o d e l  p a ra m et e r  e s t im a t es  a n d  th e i r  9 5 %  c o n f id en c e  
b a n d s  
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2 . 3 . 2  T h e  e f f ec t  o f I S  M a n a g em en t  fa c t o rs  

 
A f t er  ha v i n g  t he  a b ov e  en c ou r a g i n g r es u l t s  i n  t he  p r e v i ous  p ar t  o f  ou r  s t u d y,  

w e  ex a mi n e  whe t her  t h er e i s  co mpl e men t ar i t y  b e t we en  I S  i n v es t men t  a n d a  

s et  o f  I S  ma n a g e men t  f a c t or s ,  wh i c h  ha v e  b e en  r e p o r t ed  t o  b e o f  c r i t i c a l  

i mp or t a n c e i n  G r e ec e ,  in  a  s t ud y c on d uct e d b y S i r i g os  ( 20 0 1 )  on  th e  

e xp l oi t a t i on  o f  IC T  b y G r eek  f i r ms .  F o r  t hi s  p u rp os e ,  t w o  b us i n es s  

p er fo r ma n ce  mea s u r es  w er e  s e l ec t ed a n d us ed  a s  d ep e n de n t  va r i ab l e s :  

-  F i r m o u t p ut  ( t ot a l  s a l es  r e v en u e) ,  a s  a  b as i c b us i n es s  p e r f o r ma n c e  

mea s u r e ,  

-   L ab o u r  p r oduc t i v i t y  ( t ot a l  s a l e s  r ev e n u e  p er  e mp l o ye e) ,  a s  a n  i nt e r m ed ia t e  

b us i n es s  p e r f o r ma n c e  me a s u r e.  

Al s o ,  w e  c ol l e c t e d  da t a  a b ou t  f ou r  I S  ma n a ge me n t  fa c t or s ,  b y u s i n g  f ou r  

c o r r es p on di n g q ues t i on s  i n c l uded  i n  t he  q ues t i on n a i r e  o f  t he  a b ov e  

me n t i on ed s u r v e y a mon g G r ee k  i n dus t r i a l  fi r ms  i n  co op e ra t i o n w i t h  t h e  

F e de r a t i o n  o f  G r ee k  I n dus t r i e s  ( F GI ) ,  co n c er n i n g  r e sp e c t i v e l y t h e  n umb e r  o f  

I S  emp l o ye es ,  t he  ex t ent  o f  t he  I C T  t r a i ni n g  p r ov i d ed  t o  t h e u s e rs  ( i n  a  5  

p oi nt s  s ca l e ) ,  t he  h i e r a r ch i c a l  l e v e l  o f  t h e I CT  or ga ni s a t i o n a l  uni t  ( w he t he r  

i t  i s  a  s ep a r a t e dep a r t me n t  o r  a  pa r t  o f  a n o t h er  dep a r t m en t )  a n d t h e  n umb e r  

o f  I C T  us er s  i n  t he  f i r m (a s  a  m eas u r e  o f  t h e wi d t h  o f  I C T  co v er a ge  o f  t h e  

o r ga n i s a t i on a l  un i t s / f un c t i on s ) .  Al s o,  w e  a d ded  o n e  mo r e  q ues t i o n  

c on c er n i n g t he  o v er a l l  s a t i s f a c t i on  f r om I S  o r ga n i sa t i on  a n d ma n a ge men t  i n  

t he  f i r m  ( i n  a  5  p oi nt s  s c a l e ) .   

W e n o r ma l i s ed  t h e  f i r s t  a n d t he  f ou r t h  o f  t hes e  f i v e  v a r i a b l es  ( n umb er  o f  I S  

e mp l o yee s ,  n umb er  o f I CT  us er s )  b y d i v i di n g t he m b y t he  n u mb e r  o f  f i r m  

e mp l o yee s .  Al s o w e  s t a n d a r di s e d t he s e  f i v e  v a r i ab l e s :  f r o m e a ch  o f  t h em w a s  

s ub t r a c t ed  i t s  a v er a ge  a n d  t hen  i t  wa s  di vi de d  b y i t s  s t a n da r d  de v i a t i on ,  s o  

t ha t  f i n a l l y  i t  h a s  z e r o  a v e r a ge  a n d  uni t  s t a n da r d  de v i a t i on .  T he n  w e 

c a l cu l a t ed  a  co mp o s i t e  I S  ma n a gem en t  i n de x  I S M as  t h e  s um o f  t hes e  f i v e  

s t a n d ar di s e d  v a r i a b l es ,  a n d  w e u s e d t hi s  i n d ex  t o  ex a mi n ed  w het he r  t he r e  i s  

c o mpl em en t ar i t y b e t we en  I S  i n v e s t me n t  a n d t he  I S  ma n a gem en t  f a c t o r s .   

I n  T ab l e  5 ,  w e  ca n s e e  t he  r e g r es s i on  r es ul t s  fo r  t h e i mp a c t  o f  c o mp ut e r  

c ap i t a l ,  n o n - c o mp ut er  ca p i t a l ,  l a b ou r ,  I S  ma n a ge me n t  a n d  t he  i nt e r a ct i on  o f  

c o mp ut er  c a p i t a l  a n d  I S  ma n a ge me n t  o n  ou t p u t .  W e r ema r k  t ha t  t h e  

c oe f f i c i en t s  o f  b ot h t h e co mp u t e r  c ap i t a l  a n d i t s  i n t e r a c t i on  wi t h  t h e  

c o mp os i t e  I S  ma na g e m en t  i n d ex a r e p os i t i v e  a n d  s t a t i s t i ca l l y  s i gn i fi c a n t .  

T h er e f o r e ,  i t  i s  c on c l u de d  t ha t  t he  c o mb i n a t i on  o f  I S  i n v es t me n t  wi t h  t h es e  
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I S  ma n a gem en t  f a c t o r s  ma k e  a n  a ddi t i on a l  p os i t i v e c on t r ib ut i on  t o  f i r m  

o ut p u t  b e yon d  t h e i n d i v i d ua l  p os i t i v e  c on t r i b ut i on o f t he  IS  i n v es t men t .  T h i s  

f i n d i n g i n d i c a t e s  t h a t  t h er e  i s  c omp l eme n t a r i t y b et w e e n  I S  i n v es t me n t  a n d  

t he s e  I S  ma n a ge me n t  f a c t o r s  wi t h  r es p e c t  t o  fi r m ou t p u t .  Als o we  r ema r k  

t ha t  t he c oe f f i c i en t  o f t h e I S M i s  n eg a t i v e a n d s t a t i s t i ca l l y s i gn i fi c a n t ,  

r e f l ec t i n g t he  fa ct  t ha t  i n  t he  i ma g i n a r y ca s e  t ha t  t he s e  I S  ma n a g eme n t  

f a c t or s  w e r e  n o t  c o mb i n ed  wi t h  i n v e s t me n t  i n  d ev e l op i n g  IS ,  t he y wo u l d  

c r e a t e  on l y cos t s  a n d  n o b en e f i t s ,  t h er e f o r e t he i r  con t r i b ut i on  t o  t he  o ut p ut  

w ou l d  b e n e ga t i v e .  

 
D e p e n d e n t  v a r i a b l e :  l n  ( Q )  
In d e p en d e n t  
v a r i a b l e  

C o e f f i c i en t  S i g n i f i c a n c e  

c on s t a n t  0 . 6 8 2  0 . 1 1 3  
l n  (C K)  0 . 0 7 1  0 . 0 0 3  
l n  (K)  0 . 1 8 3  0 . 0 0 0  
l n  (L T)  0 . 7 3 6  0 . 0 0 0  
IS M  -0 . 3 4 9  0 . 0 3 5  
l n  (C K)  *  IS M  0 . 0 1 6  0 . 0 3 5  
R - s q u ar ed :  0 . 9 3 9  

T a b l e  5 .  Re g r es s i o n  r es u l t s  f o r  th e  i mp a ct  o f  co m p u t e r  c a p i t a l ,  n o n -
co m p u t er  c a p i t a l ,  la b o u r ,  IS  m a n a g e m e n t  a n d  t h e  in te ra c t i o n  
o f  co m p u t e r  ca p i ta l  a n d  I S  ma n a g e m en t  o n  o u t p u t   

I n  T ab l e  6  we  c a n s e e  t he r e g r es s i on  r e s ul t s  fo r  t he i mp a ct  o f  n o r ma l i s e d  

c o mp ut er  c ap i t a l ,  n or ma l i s ed n on - c o mp u t er  ca p i t a l ,  n o r ma l i s e d  l a b ou r ,  I S  

ma n a ge me n t  a n d  t he  i n t e r a c t i on  o f  n o r mal i s ed  c omp u t er  cap i t a l  a n d  I S  

ma n a ge me n t  on l ab o u r  p r oduc t i v i t y .   

W e r e ma r k  t ha t  th e  co e f f i c i e nt s  o f  b o t h t h e n o r ma l i s e d co mp ut e r  c ap i t a l  a n d  

i t s  i n t e r a c t i o n  wi t h  t he  comp os i t e I S  ma n a ge me n t  i n dex  a r e p os i t i v e  a n d  

s t a t i s t i c a l l y s i gni f i ca nt .  T he r e f o r e ,  i t  i s  con c l ude d  t h a t  t he  c omb i na t i on  o f  

I S  i n v es t m en t  wi t h  t he s e  IS  ma n a ge men t  f a c t or s  ma k e  a n a dd i t i on a l  p os i t i v e  

c on t r i b ut i on t o  l a b o ur  p r o duc t i v i t y,  b e yo n d  t h e  i n di v i dua l  p os i t i v e  

c on t r i b ut i on o f  t he  I S  i n v e s t m en t .  T h i s  f i n d i n g  i n d i ca t e s  t ha t  t he r e  i s  

c o mpl em en t ar i t y b et we en  IS  i n v es t me n t  a n d  t he s e  IS  ma n a g e me n t  f a c t o rs  

wi t h  r es p ec t  t o  l a b ou r  p r od uc t i vi t y.   

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 60 

d e p en d en t  va r i a b l e  :  l n  ( LP =Q / N )  
In d e p en d e n t  
v a r i a b l e  

C o e f f i c i en t  S i g n i f i c a n c e  

c on s t a n t  0 . 2 4 0  0 . 5 6 1  
l n  (C K/ N )  0 . 1 0 2  0 . 0 0 1  
l n  (K/ N )  0 . 2 0 5  0 . 0 0 0  
l n  (L T / N)  0 . 7 3 4  0 . 0 0 0  
IS M  -0 . 3 1 9  0 . 0 5 0  
l n  (C K/ N )  *  IS M  0 . 0 1 5  0 . 0 5 3  
R - s q u ar ed  :  0 . 9 0 2  

T a b l e  6 .  Re g r es s i o n  r es u l t s  f o r  th e  i mp a ct  o f  n o r ma l i s ed  c o m p u t er  
ca p i t a l ,  n o rm a l i se d  n o n - co mp u t e r  c a p i t a l ,  n o r ma l i s ed  l a b o u r ,  
IS  m a n a g e m e n t  a n d  t h e  in te ra c t i o n  o f  n o r ma l i s ed  c o m p u t er  
ca p i t a l  a n d  IS  m a n a g e m en t  o n  l a b o u r  p ro d u ct i v i t y   

T his  c o mp l e me n t ar i t y w e  f oun d  b e t we e n IS  i n v es t me n t  a n d  t he ab ov e  I S  

ma n a ge me n t  fa c t or s  ca n  b e exp l a i n ed  b a s e d o n in fo r ma t i on  s ys t e ms  t he o r y.  

S ub - op t i ma l  u s e  o f s p ec i a l i s e d  IS  l a b ou r  r es u l t s  i n  s ub - op t i ma l  e f f o r t  fo r  I S  

p la n ni n g  a n d d ev e l op m en t ,  a n d a l s o i n  i n a d eq ua t e  s up p o r t  o f  I S  a n d  t he i r  

u s e rs ,  l ea di n g  t o  r e du ce d  b e n e f i t s  f r om I S  i n v es t me n t .  Als o s ub - op t i ma l  

t r a i n i n g  o f  t he  u s e rs  r e s u l t s  i n  i n e f f i c i e nt  us e  o f  I S  a n d  s ub - op t i ma l  

e xp l oi t a t i on  o f  t he i r  f un c t i o n a l i t y a n d  ca p ab i l i t i es ,  r es ul t i n g i n  r edu c t i on  o f  

t he  b en ef i t s  f r o m I S  i n v e s t me n t .   

I f  t he  I CT  or ga n i s a t i on a l  u n i t  ha s  a  l ow h i e r a r ch i c a l  l ev e l ,  b e i n g pa r t  o f  

a n ot he r  de pa r t men t  a n d  n ot  a  s e pa r a t e  d e pa r t m en t ,  t hen  i t  i s  de a l i n g ma i nl y 

wi t h  t h e  dep a r t me nt  i t  b e l on gs  t o ,  a n d c a n  ha v e  n e i t her  a  co mpl e t e  v i e w o f  

t he  w ho l e  f i r m  a n d a l l  i t s  co mp u t e r i s a t i on  n e eds ,  n o r  a de q ua t e  p ow er  a n d  

i n f l ue n c e ;  i n  t hi s  c as e  t h e IC T  o r ga n i s a t i on a l  uni t  c a n n o t  a s s um e a  l ea d i n g  

r ol e  i n  co o r di n a t i n g  I S  de v e l op m en t  a n d us e  t h r o ugho u t  t h e f i r m a n d  

e n s u r i n g t e chn o l og i ca l  ho me gen ei t y a n d  i nt e r op e r ab i l i t y.  F o r  t hes e r eas on s  

t he  v a l ue  f r om I S  i n v es t me n t  wi l l  b e  r e duc ed.  F i n a l l y,  a  v e r y n a r r o w f ocu s  

o f  t he  I C T  i n v e s t m en t  on l y on  a  f e w  o r g a ni s a t i ona l  un i t s / f un c t i on s ,  r es u l t s  

i n  t he  d ev e l op men t  o f  s ome ‘ i s l a n ds  o f  a ut omat i on ’ :  a  f ew  t a s ks  wi l l  b e  

p er fo r m ed  ma n ual l y a n d a l l  t he  ot he r  t a s ks  wi l l  b e  p er fo r m ed  e l ec t r oni c a l l y ,  

r es ul t i n g i n  s i gn i f i ca nt  i n t e g r a t i on  p r ob l e ms ,  w hi c h  i n c r eas e t he  da t a  e nt r y  

a n d i n  ge n er a l  t he  op er a t i n g  cos t s  a n d  r e duc e  c on s i d er ab l y t h e  b en e f i t s  f r o m  

I S  i n v e s t me n t .  

 

2 . 4  C o n c l u s i o n s  
 
T his  i s  t he f i r s t  e con o me t r i c  s t u d y i n  Gr ee ce ,  w hi ch  i n v es t i ga t es  t he  e f f e c t  

o f  b ot h  ‘ h a r d’  I C T  i n v e s t men t  ( i . e.  i n v es t me n t  i n  IC T  h ar dw a r e,  s o f t w a r e  

a n d n e t w or ks )  a n d ‘s o f t ’  I CT  i n v es t me n t  ( i n v e s t me n t  i n  IC T  h uma n  
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r es ou r c es ,  s k i l l s  a n d o r ga ni z a t i o n )  on  f i r m out p u t .  I t  h as  b e en  con c l ude d  

t ha t  I C T  sp e n d i n g  b y fi r ms  in  G r ee ce  i s  l ow er  t ha n  i n  t he  h i g hl y dev e l op e d  

c oun t r i es ;  t h e  l ow er  l e v e l  o f  co mp et i t i on  fa c e d  b y t h e  G r e ek  f i r ms ,  a n d  a l s o  

t he i r  s ma l l e r  s i z e  ( a l l owi n g  a  l ow er  l e v e l  o f  ec on o mi es  o f  s c a l e ) ,  i n  

c o mpa r i s o n  wi t h  t he  f i r ms  o f  t he  h i g h l y d ev e l op e d  c oun t r i es ,  a r e  p o ss i b l e  

e xp l a n a t i on s .   

T h e  h yp o t hes i s  t ha t  t he  f un c t i on r el a t i n g  t h e  ou t p u t  t o  t he  f a c t or s  o f  

p r o duc t i on  ( i n p ut s )  i n  t he  con t ex t  o f  t h e  G r eek  i n du s t r y i s  o f  t he  C ob b -

D oug l as  f o r m i s  n o t  r e j ec t e d  a ga i ns t  t he  s p ec i f i c  a l t e r n a t i v e  o f  t he  mor e  

g en e r a l  t r a ns c e n d e n t a l  fo r m;  t he r e f o r e  t he  p r o duc t i on  p r oc es s  i n  th e  Gr e e k  

i n d us t r y ca n  b e  a deq ua t e l y des cr i b e d  b y t h e  C ob b - D o ugl a s  p r oduc t i o n  

f un c t i on,  w h i l e t h e  u s e  o f  t he  mor e  gen er a l  t r a ns ce n de n t a l  f o r m fo r  t h i s  

p u r p os e  doe s  n o t  i mp r ov e  t he  e xp l a n a t o r y po we r  o f  t he  mod el s .  

B a s e d on  ec on o met r i c mod el l i n g ,  i t  h as  b e en  f ou n d  t h a t  t he  ha r d  I C T  

i n v es t me n t  has  a  p os i t i v e  s t a t i s t i c a l l y s i gni f i ca n t  e f fe c t  on  fi r m o ut p ut ;  

h ow ev e r  i t s  out p u t  el as t i c i t y i s  l owe r  th a n t h e  on e  o f  t he  n on - c o mp ut e r  

c ap i t a l  a n d mu c h l ow er  t ha n  t h e on e  o f  t he  l ab ou r .  T hi s  i s  ma i nl y due  t o  t h e  

a b ov e me n t i on e d  l ow l e v e l  o f I C T  sp en di n g t ha t  c har a c t e r i s es  t he  Gr ee k  

i n d us t r i es ,  w hi ch  r es ul t s  i n  a  l ow l ev e l  o f  comp u t e r i z a t i on  o f  t he i r  

f un c t i on s .  T h e r es ul t s  un d er l i n e  t he  do mi n a nt  r o l e  o f  t h e l ab o u r  i np ut  i n  t h e  

b ig  G r eek  i n d us t r i a l  f i r ms ,  t he  l ow e r  r o l e  o f t he n on - c o mp ut er  c a p i t a l  a n d  

t he  mu ch  l ow er  r ol e o f  t he  c o mp ut er  ca p i t a l .  

C on ce r n i n g t he  s o f t  I C T  i n v es t me n t ,  i n i t i a l l y a  f r a m ew or k  ha s  b ee n  

d ev e l op ed  f o r  op e r a t i on a l i z i n g a n d me a s u r i n g i t ,  a n d f o r  i n v es t i g a t i n g i t s  

e f f e c t  o n  f i r m ou t p u t ;  t h i s  f r a me w o r k  i s  b a s e d  o n  t he  w e l l - es t ab l i s hed  a n d  

wi de l y us e d  ( b ot h i n  r es ea r c h a n d co n s u l t i n g )  G al l i e r s ’s  mo d el  o f  t he  ‘ s t a ge s  

o f  I C T  gr ow t h ’ ,  w h i c h  p r op os e s  7  b as i c  as s es s me n t  di me n s i o ns .  I n  t h i s  

p r e l i m i n ar y s t u d y w e  h a v e  f oc us ed  on  t h r ee  o f  t hes e  di me n s i o ns ,  w h i ch  w e  

c on s i der  as  t he  m os t  i mp or t a nt  on es :  I C T  s t r uc t u r e ,  IC T  s t a f f  a n d  I CT  s ki l l s ;  

w e  me a s u r ed  t he m t h r o ugh  t hr e e  c o r r e sp o n di n g  va r ia b l es :  t he  e xi s t e n ce  ( o r  

n ot )  o f  a  s epa r a t e I C T de pa r t men t  i n  t he  f i r m ,  t h e n u mb e r  o f  I CT  e mp l o yee s  

a n d t he  ex t e n t  o f  I CT  t r a i n i n g p r ovi d e d t o  t he  us er s .  F r om t hes e t h r e e  

i n v es t i g a t ed  me a s u r e s  o f  t h e  s o f t  IC T  i n v e s t me n t ,  b a s e d  on  ec on o met r i c  

mod e l l i n g i t  ha s  b e en f oun d t h a t  t he  ex i s t en ce  o f  a  s epa ra t e I CT  dep ar t me n t  

h as  a  p os i t i v e  s t a t i s t i ca l l y  s i gn i f i c a nt  e f f e c t  on  f i r m  out p u t ,  wh i c h  i s  o f  

c on s i der ab l e  ma gn i t u de  o f  ab out  t w o  t h i r ds  o f  t he  e f fe c t  o f  t he  ha r d IC T  

i n v es t me n t .  T hi s  f i n d i n g  un de r l i n e s  t he  i mp or t a n c e  o f  t hi s  di me n s i on o f  t h e  
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s o f t  IC T  i n v e s t me n t ,  as  i t  c a n  i n cr ea s e  b y t wo  t h i r ds  on a v er a g e  t he  b us i n es s  

v a l ue  g en e r a t ed b y t he  ha r d I CT  i n v es t m e n t .  

F u r t h er mor e ,  w e  e xa mi n e d wh et he r  t he r e  i s  c omp l e me n t ar i t y b e t w e e n I S  

i n v es t me n t  a n d a  s e t  o f  I S  ma na g e me n t  fa c t o rs ,  wh i c h co n c e r n  t h e n umb e r  o f  

I S  emp l o ye es ,  t he  IC T  t ra i ni n g  p r ov i de d  t o  t h e  us er s ,  t he hi e r a r c hi ca l  l e v e l  

o f  t h e  I C T  o r ga n i sa t i on a l  un i t  a n d  t h e  n umb er  o f  I C T us e r s  i n  t h e  f i r m  

( w hi ch  i s  a  me a s u r e  o f  t h e  wi d t h  o f  I C T  c ov e r a ge  o f  t he  f i r m o r ga n i s a t i on a l  

u ni t s / f un c t i o ns ) .  I t  was  c on c l u de d  t ha t  t he r e  i s  compl e men t a r i t y  b e t we en  I S  

i n v es t me n t  a n d  t he  a b ov e  s et  o f  IS  ma n a ge men t  f a c t o r s  wi t h  r es p ec t  t o  f i r m  

o ut p u t  a n d  l a b ou r  p r oduc t i vi t y .  T h er ef o r e  t he  co mb i n a t i on o f  I S  i n v e s t me n t  

wi t h  t he s e  IS  ma n a ge men t  fa ct o r s  r e s u l t s  i n  a d d i t i o na l  i n c r e a s e o f  f i r m  

o ut p u t  a n d l ab o u r  p r odu c t i v i t y b e yo n d t he  i n di v i du a l  e f f e c t  o f I S  

i n v es t me n t .  

O ur  l as t  con c l us i on  r e f e r s  t o  t he  s t r u c t u r a l  s t a b i l i t y o f  t he  e co n o m et r i c  

mod e l s  w e  con s t r uct e d  w i t h  r es p ec t  t o  f i r m  s i z e  ( mea s u r e d  t hr oug h  s a l es  

r ev en u e) .  U s i n g  a  met hod  b a s ed  on  t h e  ‘ r e c u r s i v e  r e s i du a l s ’  i t  h as  b e e n  

f ou n d  t h a t  a ft e r  a  s a mp l e  s i z e  o f  a b out  30 ,  w hi c h  c o r r e sp on ds  t o  s a l es  o f  

a pp r ox i mat e l y  €  20  mi l l i on,  t he  mod e l s  s t r uc t u r e ca n b e c on s i d er ed  a s  b e i n g  

u n a f f ec t e d  b y t he  s i z e o f  f i r ms ,  fo r  t he  ra n ge  o f  f i r m s i z e s  t ha t  o ur  da t a  

c ov e r .  T hi s  mea n s  t ha t  t he  c on c l u s i ons  d r a wn  f r om t he s e  mo d el s  a r e  n o t  

a f f e c t ed  b y f i r m  s i z e .     

 
2 . 5  C o n t r i b u t i o n  
 
T h e  f i r s t  c on t r i b ut i on o f  t hi s  pa r t  o f  ou r  s t u d y i s  t ha t  i t  exa mi n e s  t he  e f fe c t  

o n  b us i n es s  p e r f o r ma n ce  n o t  onl y o f  t h e  ‘ ha r d ’  I C T  i n v es t me n t ,  b ut  a l s o o f  

t he  ‘ s o f t ’  IC T  i n v e s t men t  as  w el l ,  wh i c h ha s  r ec e i v e d  l i m i t ed  r es ea r c h  

a t t e nt i on as  me n t i o n ed  a b ov e ;  t h i s  ‘ s o f t ’  I CT  i n v e s t m en t  i s  o f t en  n e g l ec t e d  

b y t he  G r ee k  f i r ms  ( S i r i gos ,  20 0 1 )  a n d  w e b e l i ev e  t ha t  t h i s  m i g ht  ha pp e n  

a l s o i n  ot her  s i m i l a r  n a t i o n a l  con t e x t s  ( a t  l e as t  t o  s ome  e xt en t ) .  Al s o  i t  i s  

i n t e r e s t i n g  t ha t  i t  i s  t he  f i r s t  t i me  t ha t  a  co mpa r i s on  i s  ma d e  b e t w ee n  t h e  

e f f e c t s  o f  t he s e  t wo  t yp e s  o f  I CT  i n v es t me n t  ( ha r d  a n d  s o f t )  o n b us i n es s  

p er fo r ma n ce ,  a n d  a l s o wi t h  t he e f f e c t s  o f  t he  t wo  ‘ b a s i c ’  p r od uc t i on  i np u t s :  

t he  l ab o u r  a n d t he  ‘ n on - I CT ’  i n v e s t me n t .   

A s e c on d  c on t r i b ut i on i s  t h e  i n v es t i ga t i on  o f  t h e  c ompl e me n t a r i t y b et w e e n  

I S  i n v es t me n t  a n d  t he  ab o v e  s e t  o f  I S  ma n a g e me n t  f a c t or s  wi t h  r es p ec t  t o  

f i r m out p u t  a n d l ab o u r  p r o duc t i v i t y .  I t  i s  con c l ude d  t ha t  t he  c o mb i n a t i on o f  

I S  i n v e s t me n t  wi t h  t hes e IS  ma n a ge me n t  fa c t o r s  r es ul t s  i n  a dd i t i on a l  
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i n c r ea s e  o f  f i r m  o ut p u t  a n d l a b ou r  p r od u c t i vi t y b e yo n d  t he  i n d i vi dua l  e f fe c t  

o f I S  i n v e s t m en t .  

T h e  t h i r d  c on t r i b u t i on i n  t hi s  p a r t  o f  ou r  s t ud y i s  t h a t  i t  e xa mi n es  w hi c h i s  

t he  mos t  a pp r op r i a t e  f o r m o f  p r o duc t i on  f un c t i on t o  b e  us e d  as  a  b a s i s  f o r  

a ddr es s i n g  t he a b ov e  r e s e a r ch  q ues t i ons  i n  t h e  G r e ek  n a t i on a l  c on t e xt .  W hi l e  

mos t  t he  p r e v i ous  r e l ev a nt  r e s e a r ch  ha s  b e en b a s e d  o n p r oduc t i o n fu n c t i on s  

o f  t he  s o - ca l l e d  C o b b - D o ugl as  fo r m ,  i n  t hi s  s t ud y w e i n v e s t i ga t e  w he t her  a  

mor e  ge n er a l  f o r m  o f  p r o duc t i o n  f un c t i on  wo ul d  b e  mor e  a pp r o p r i a t e;  t h i s  

i s su e  ha s  n e v er  b e en  e xa mi n ed  i n  t h e p r ev i ous  r e l ev a n t  r e s e ar ch .   

F i n a l l y,  a  f ou r t h  con t r i b u t i o n i n  t h i s  p a r t  o f  ou r  r e s e a r ch  i s  t ha t  i t  e xa mi n e s  

f o r  f i r s t  t i me  i n  s uch  s t u di es  t he  e f f e c t  o f  t h e  f i r m s i z e  on  t he  s t r uc t u r a l  

s t ab i l i t y o f  t he  c on s t r u c t ed  e c on o me t r i c  mode l s ,  a n d  t he r e fo r e  o n t h e  

v a l i di t y o f  t he  co n c l u s i ons  d r a wn  f r om t he m,  u s i n g  a  met hod  b a s e d  o n  t h e  

‘ r ec u r s i v e  r e s i dua l s ’ .  

Ba sed  o n t he  r e su lt s  a nd  co nt r ib u t io ns  o f  t h i s  d is se r t a t io n t he  fo l lo w i n g  

pu b l ic a t io ns ha ve  b ee n p ro du ced :  

•  L o uk i s ,  E . ,  S apo un a s ,  I . ,  Mi l i oni s ,  A.  ( 2 0 0 9 ) ,  “T h e  e f f e c t  o f  har d a n d  
s o f t  i n f o r ma t i o n a n d c o mmun i c a t i on t e chn o l ogi es  i n v es t m en t  o n  
ma n uf a c t u r i n g  b us i n es s  p er f o r ma n ce  i n  G r e ec e  -  A p r el i m i n ar y 
e co n o me t r i c  s t ud y” ,  T e l ema t i cs  a n d  I n f o r mat i cs  J ou r n a l ,  2 6 ( 2 ) ,  pp .  
1 93 - 210 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I .  (2 0 0 5 ) ,  “T he  I mp a ct  o f  I n f o r mat i on  S ys t ems  
I n v es t men t  a n d M a n a g em en t  on Bus i n e s s  P er f o r ma n c e i n  G r e ec e” ,  i n  
t he  P r o ce e d i n gs  o f  1 3 t h E u r op e a n C on f er en c e  on  I n f o r ma t i on S ys t e ms  
( E C I S  20 0 5 ) ,  R eg en s b ur g,  G er ma n y,  Ma y 26 - 28 .  

•  S a p ou n as ,  I . ,  L ouk is ,  E . ,  Mi l i oni s ,  A.  ( 20 0 7 ) ,  “T he  Ε ff e c t  o f  
Ι n f o r mat i on S ys t e ms  I n v es t men t  a n d  M a n a ge men t  on Ma n uf a c t u r i n g  
B us i n e ss  P er fo r ma n c e i n  G r e e c e.  A p r e l i mi n a r y e co n o me t r i c  s t ud y” ,  i n  
t he  P r oc ee d i n gs  o f  t h e 4 t h  I nt e r n a t i on a l  C on f er en ce  i n  App l i e d  
F i n a n c i a l  E con o mi cs  ( Q AS S  20 0 7 ) ,  S a mos ,  G r ee c e,  J ul y 1 2 -1 4 .  
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CHAPTER 3:  

THE EFFECT OF GENERALIZED COMPETITION AND 
STRATEGY ON THE BUSINESS VALUE OF INFORMATION 

AND COMMUNICATION TECHNOLOGIES 

 
3 . 1  I n t r o d u c t i on  
 
As  me n t i on ed i n  t he  f i r s t  cha p t er ,  ext e n s i v e r es e a r ch  h as  b een  c on d u ct ed  o n  

t he  b us i n e ss  v a l ue  t ha t  I C T  i n v es t me n t  ge n er a t es ,  a i m i n g ma i nl y a t  t h e  

a s s es s men t  a n d u n de r s t a n d i n g  o f  t he  i mp a c t  o f  IC T  i n v es t me n t  on  b us i n es s  

p er fo r ma n ce ,  a n d a l s o  a t  t he  i den t i f i ca t i on o f  f a c t or s  a f f e c t i n g t h e  

ma g n i t u de  o f  t h i s  i mp a ct .  I n  p ar t i c u l a r  i n  t he  s e c t i on 1 . 2  ‘ L i t e r a t u r e  

R e v i ew ’  has  b ee n me n t i on e d t ha t  p r ev io us  r e s e a r ch ha s  s how n t ha t  t h e  

ma g n i t u de  o f  t he  b us i n es s  v a l u e I C T  g en e r a t e f o r  a n o r ga n i z a t i on  i s  a f f e c t e d  

t o  a  l a r g e  ex t e n t  b y a  n umb er  o f  ‘ i n t e r n a l  f a c t or s ’ ,  wh i c h  a r e  r el a t e d  t o  t h e  

i n t e r n a l  f un c t i on s  o f  t he  o r g a ni z a t i on,  s u ch  a s  t he  s i mu l t a n eo us  d ev e l op men t  

o f  n ew  wo r k  p r a c t i c es ,  n ew  b u s i n es s  p r oc es s es ,  n e w h u ma n  s ki l l s ,  

i n n ov a t i o n,  n ew  IS  ma n a ge m en t  s t r uc t u r e s ,  e t c .  ( e . g .  B r yn j ol f s s on ,  H i t t  a n d  

Y a n g 2 0 0 0 ,  R a mi r ez  2 0 0 3 ,  Ar va ni t i s  2 0 0 3  a n d 2 0 0 5 ,  L ouki s  a n d S ap o un a s  

2 0 0 4 ,  H emp el l  20 0 5 ) .   

H ow ev er ,  l i m i t ed  r e s e ar ch  has  b e en  c o n d uct e d  on  t h e  e f f e c t  o f  ‘ ex t e r n a l  

f a c t or s ’ ,  w hi c h a r e  r e l a t ed  t o  t he  e x t e r n a l  en vi r o n me n t  o f  t he  o r g a ni z a t i on ,  

o n  t he  b us i n e ss  v a l ue  ge n er a t e d  b y i t s  I CT  i n v es t me n t .  M el v i l l e ,  K r a em e r  

a n d G ur b a x a ni  ( 20 0 4 )  i n  t h ei r  l i t e r a t u r e  r e v i ew  con cl ud e  t ha t  ‘ W e k n ow  v er y 

l i t t l e  ab o ut  how  i n d us t r y c ha r a c t e r i s t i cs  mod e r a t e  t he  de g r e e  o f  I T  b us i n es s  

v a l ue ’  a n d  s ugg es t  t ha t  e mp i r i ca l  r es ea r ch  i s  r eq ui r ed  i n  t h i s  d i r e c t i on  a n d  

e sp ec i a l l y  fo r  i n v es t i ga t i n g t he  e f f e c t s  o f  co mp e t i t i on  on t he  e f f i c i en c y 

g a i ns  a ch i e v e d  vi a  I C T .  T he r e f o r e  i t  i s  n ec es s a r y t o  i n v es t i ga t e  t he  e f f ec t  o f  

e x t e r n a l  f a c t o r s  as  we l l  on  t he  b us i n es s  v a l u e ge n er a t e d  b y I CT ,  i n  o r der  t o  

f i n d  out  w he t h er  t he r e  a r e  ex t e r n a l  c on di t i on s  r es u l t i n g t o  s ys t e ma t i c a l l y  

h i g her  o r  l ow er  IC T  b us i n es s  v a l ue ,  a n d  a l s o t o  un d er s t a n d t h e  un de r l yi n g  

r ea s o ns ,  s o  t h a t  o r g a ni z a t i on s  ca n t a k e  t h e m i nt o a c cou n t  i n  p l a n ni n g t he i r  

I C T  i n v e s t me n t .   

I n  t hi s  di r ec t i o n t h i s  p ar t  o f  ou r  s t ud y de s c r ib es  a n  e mp i r i ca l  s t ud y o f  t h e  

e f f e c t  o f  t w o  e xt e r n a l  en v i r o n me n t  r el a t e d f a c t o r s ,  th e  ‘ ge n er a l i z ed ’  
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c o mp et i t i on  a n  o r g a ni za t i on  f a ce s ,  a s  i t  i s  c on c ep t u a l i s e d  b y t he  w el l  

e s t a b l i s he d  ‘ F i v e  F o r ce s  F r a me w o r k ’  o f  M.  P o r t e r  ( P o r t e r  1 980 ) ,  a n d t h e  

s t r a t eg i e s  a n o r ga n i z a t i on  f o l l ow s  i n  r e s pon s e  t o  i t s  e xt e r n a l  en vi r on m en t ,  

o n  t he  b us i n e ss  v a l u e  g en e r a t ed  b y i t s  I C T  i n v e s t men t .  I n  p a r t i cul a r ,  t h e  

r es ea r ch ob j e c t i v e  o f  t h i s  pa r t  o f  ou r  s t udy t o  i n v es t i ga t e  w he t h er :  

i )  t he  i n t e ns i t y  o f  e a c h o f  t h e M.  P o r t e r ’ s  ‘ f i v e  f o r c e s  fr a me w or k ’  

( b a r g a i ni n g  p ow er  o f  s upp l i e r s ,  b ar ga i ni n g p owe r  o f  b u ye r s ,  co mp e t i t i v e  

r i va l r y f r om co mp e t i t o r s ,  t h r ea t  o f  n e w en t r a nt s  a n d t h r e a t  o f  s ub s t i t u t e  

p r o duc t s  or  s e r v i c es ) ,  w h i c h co n s t i t u t e  t he b as i c d i men s i on s  o f t h e  

g en e r a l i s ed  co mp et i t i on a n o r ga ni z a t i on  fa ce s ,  

i i )  a n d t h e  d eg r ee  o f  f o l l ow i n g  ea c h  o f  t he  s i x  fu n da me n t a l  s t r a t e g i es  a n  

o r ga n i z a t i on ca n,  a c c o r di n g  t o  t he r el ev a nt  l i t e r a t ur e ,  fo l l o w i n  r e sp ons e  t o  

i t s  e xt e r n a l  en v i r on me n t  ( c os t  l e a de r s hi p ,  qu a l i t y  di f f e r e n t i a t i on,  s p ec i a l i s e d  

p r o duc t s / s e r v i ces ,  f r e q uen t  i n t r od uc t i on  o f  n e w p r od uc t s / s e r v i c es ,  e xpa ns i o n  

t o  ma r k e t s  o f  ot he r  c oun t r i es  a n d  exp a ns i on t o  n e w a c t i vi t i es )   

a f f e c t  s ys t e mat i ca l l y  ( p os i t i v e l y  o r  n e ga t i v e l y)  t he  b us i n es s  v a l ue  ge n er a t e d  

b y t he  I C T  i n v es t me n t  o f t he  o r ga n iz a t i on,  w hi ch  i s  q ua nt i f i e d as  t h e  

c on t r i b ut i on o f  i t s  I C T  i n v e s t me n t  t o  out p ut .  S uch  a n i n v e s t i ga t i o n ha s  n e v e r  

b een  c on du ct ed  b e fo r e ,  s i n ce  a l l  p r e vi o us  r e l e v a n t  r es ea r c h  de a l t  w i t h  t h e  

e f f e c t  o f  ‘ i n t e r n a l  fa ct o r s ’  o n t he  b us i n e ss  v a l ue  t ha t  I CT  i n v es t men t s  

g en e r a t e;  t he a b ov e  r e s e a r ch q u es t i o n s  i )  a n d i i )  ha v e  n ot  b ee n a d d r es s ed  b y 

t he  l i t e r a t u r e de sp i t e  t h e i r  s i gn i f i ca n c e  f o r  I C T  p l a n n i n g i n  or ga ni za t i o n s .  

  

3 . 2  L i t e ra t u r e  r e v i e w  
 
As  me n t i on e d  i n  t he  ‘ I nt r odu c t i on ’ ,  l i mi t e d  r es ear c h  ha s  b e e n  con duc t e d  

a b ou t  t he  e f f e c t  o f  f a c t or s  r el a t e d  t o  t he  ex t e r n a l  en v i r o n me n t  o f  t h e  

o r ga n i z a t i on on  t he  b us i n es s  v a l u e  ge n er a t e d b y i t s  I C T i n v es t me n t .   O n e  o f  

t he  mos t  i mp or t a n t  f a c t o r s  o f  t he  ex t e r n a l  en vi r on men t  o f  a n o r ga n i z a t i on  i s  

t he  c o mp et i t i on i t  fa c es .  T he  e con o mi c  l i t er a t ur e  ha s  b e en  e mp ha s i z i n g f o r  

l on g  t i me  ( e . g .  P r i mea ux  1 97 7 )  t ha t  h ig her  c omp et i t i o n  r es ul t s  i n  mor e  

e f f i c i e n t  u t i l i z a t i on  o f  r es ou r c es ;  s o  w e  c a n  exp e c t  t ha t  hi gh er  c omp et i t i o n  

mi ght  r es ul t  i n  mor e  e f f i c i e nt  ut i l i z a t i o n  o f  I C T  r es o u r ce s  a n d  t he r ef o r e  

h i g her  l ev e l s  o f I C T  b us i n es s  v a l ue.   

O n t he  c on t r a r y,  B r yn j o l fs s on  a n d Hi t t  ( 1 996 )  a r gue  t h a t  hi ghe r  c o mp et i t i o n  

ma y ‘ co mp e t e a w a y’  p a r t  o f  t he  b us i n e ss  va l u e  gen er a t e d  b y I CT ,  b y p ut t i n g  

p r es s u r e  on t h e  o r g a ni z a t i on  t o  t r a n s f er  p ar t  o f  t h i s  b us i n e ss  v a l ue  t o  t h e  
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c on s um er s  o f  i t s  p r odu c t s / s e r v i ce s  ( e . g .  as  i n c r e a s ed q ua l i t y o f  p r o duc t s  

a n d/ o r  s e r vi ce s  a t  t he  s a me  p r i c e ,  or  ev en  a t  a  l owe r  p r i c e ,  et c . )  a n d i n c r e as e  

c on s um er  s ur p l u s ,  b ut  a t  t he  s a me  t i me  de cr ea s i n g  t he  b us i n e ss  va l u e  t h e  

o r ga n i z a t i on ge t s  f r om i t s  IC T  i n v es t me nt ;  s o ,  b as ed  on t hi s  a r gu men t ,  w e  

c a n e xp e c t  t ha t  hi ghe r  c o mp et i t i on mi gh t  r e du c e  t h e  ma gni t ud e  o f  t h e  

b us i n es s  v a l u e a n  or ga n i z a t i on  f i n a l l y ge t s  f r om i t s  I CT  i n v es t men t .   

T h es e  mi xe d e xp e c t a t i on s  a r e a l s o s t r es s e d  b y M el vi l l e,  Kr a e me r  a n d  

G ur b a xa n i  ( 20 0 4 )  i n  t he i r  l i t e r a t u r e  r ev i e w o f  t he  I C T  b us i n es s  v a l u e  

r es ea r ch,  wh o  m en t i on  t ha t  ‘ A l t hou gh i n  hi gh l y c o mp et i t i v e  ma r k e t s  fi r ms  

ma y a pp l y I T  mo r e  e f f i c i en t l y,  p r o f i t a b i l i t y ma y s u f f e r  a s  ga i n s  t o  I T  

a pp l i ca t i on  a r e  co mp e t ed  a wa y’  a n d  s ugge s t  t ha t  emp i r i ca l  r es ea r c h  i s  

r eq ui r ed  i n  t h i s  d i r e c t i on.  I t  i s  a l s o  w or t h  n o t i n g  t ha t  e v en  t h i s  l i m i t e d  

l i t er a t u r e  on  t hi s  t op i c  fo cus es  on  on l y o n e  o f  t he  di me n s i ons  o f  t h e  

c o mp et i t i on  a n o r ga n i z a t i on  fa ce s :  t he  co mp et i t i v e  r i v a l r y  f r om i t s  

c o mp et i t o r s .  H ow ev e r ,  s t r a t eg i c  ma n a ge me n t  l i t e r a t u r e  ( e . g .  P o r t e r  19 8 0 ,  

P o r t e r  1 985 ,  W h ee l e n  a n d  H un g er  20 0 4 ,  Jo hn s on a n d S c ho l es  20 0 5 )  ha s  

e mp has i z ed  l on g  t i me  a go t he  n e e d  t o  a d op t  a  w i de r  a n d  mu l t i d i me n s i on a l  

v i e w  o f c o mp et i t i on.   

A c c o r di n g  t o  t he  M .  P or t e r ’ s  ‘F i v e  F o r c es  F r a me w or k ’  f o r  t h e  a n a l ys i s  o f  

c o mp et i t i on  a n d  p r o f i t a b i l i t y  p ot en t i a l  o f  a n  i n dus t r y  o r  s ec t o r  ( P o r t e r  

1 980 ) ,  t he r e  a r e f i v e  di f f e r e n t  co mp e t i t i v e  f o r ces  a n  o r ga n iz a t i on  fa ce s ,  

w hi c h  a l l  i n  co mb i n a t i o n  det e r mi n e  i t s  c o mp et i t i v e  p os i t i on  a n d p r o f i t ab i l i t y  

p ot en t i a l :  b a r ga i n i n g p ow er  o f  s up p l i e rs ,  b ar ga i ni n g p owe r  o f  b u ye r s ,  

c o mp et i t i v e  r i v a l r y  f r om co mp e t i t or s ,  t h r ea t  o f  n ew  en t r a nt s  a n d  t h r ea t  o f  

s ub s t i t u t e p r od u c t s  o r  s e r vi ce s .  T he r ef o r e e mp i r i ca l  r e s e a r ch  i s  r eq ui r e d ,  

b as ed on  ‘ r ea l - l i fe ’  d a t a ,  i n  o r der  t o  i n v e s t i ga t e  t h e e f f e c t s  o f  a l l  t he  a b ov e  

f i v e  di m en s i ons  o f  t he ‘ gen e r a l i z e d c o mp et i t i o n ’  o r ga ni z a t i o ns  f a c e o n t h e  

b us i n es s  v a l u e t he y g e t  f r om t he i r  I C T  i n v e s t me n t .  

Al s o ,  l i mi t ed  i s  t he  r es ea r c h  t ha t  ha s  b ee n  c on d u ct e d  on  t he  e f f ec t  o f  t h e  

s t r a t eg i e s  a n  o r g a ni z a t i on f o l l ows ,  i n  o r d er  t o  r e sp o n d t o  p r es s ur e s  f r o m i t s  

e x t e r n a l  e n vi r on m en t ,  o n t he  b us i n e ss  v a l u e ge n er a t e d b y i t s  IC T  

i n v es t me n t .  A cc o r d i n g t o  s t r a t eg i c  ma n a ge me n t  l i t e r a t u r e  ( e . g .  P o r t e r  1 9 80 ,  

P o r t e r  1 9 85 ,  W he el en  a n d  H un ger  20 0 4 ,  Joh n s o n a n d S cho l es  2 0 0 5 )  t her e  a r e  

s om e fu n da men t a l  s t r a t egi e s  t ha t  a n  or g a n iz a t i on  ca n t o  f o l l ow  i n  o r de r  t o  

r esp o n d t o  p r es s ur e s  o f i t s  e xt e r n a l  en v i r on me n t :  cos t  l ea der s hi p ,  q u a l i t y 

d i f f e r en t i a t i o n,  s p e c i a l i s ed p r oduc t s / s e r vi ce s ,  f r eq uen t  i n t r o duc t i o n o f  n e w  

p r o duc t s /  s e r v i c es ,  e xpa ns i on  t o  ma r k e t s  o f  ot h er  c oun t r i es  a n d  exp a ns i on  t o  
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n ew  a c t i vi t i es .   

E a ch o f  t hes e s t ra t eg i e s  n ece s s i t a t es  a  di f f e r e n t  w a y o f u s i n g  I CT ,  wi t h  

d i f f e r en t  ob j ec t i v e s  a n d fo cus ;  f o r  ex a mpl e  a  c os t  l ea der s hi p  s t r a t e g y 

n ec e ss i t a t es  a  q ui t e  di f f e r e n t  w a y o f  us i n g IC T ,  w i t h  q ui t e  d i f fe r en t  

ob j ec t i v es  a n d  fo c us  ( e. g .  c o s t  mo n i t o r i n g,  c os t  m i n i mi z a t i o n,  e t c. ) ,  t ha n a  

q ua l i t y di f f e r e n t i a t i on s t r a t eg y ( i n  wh i c h t h e  f o c us  o f  I C T  us e  ma y b e o n  

i mp r ov e d  cus t ome r  s e r vi c e ,  des i gni n g  b e t t er  a n d  h i g h l y sp ec i a l i s ed  p r o duc t s  

a n d s er vi ce s ,  e t c . ) .   

I t  s hou l d  b e  n o t e d  t h a t  t he  mu t ua l  r e l a t i on  b et w e e n  s t r a t e g y a n d  I C T ha s  

b een  ext e n s i v e l y e mp ha s i z e d  b y t h e  r e l ev a nt  l i t e r a t ur e  ( e. g .  P o r t e r  a n d  

M i l l a r  1 985 ,  K e a r ns  a n d  L ed e r e r  20 0 0 ,  Ga l l i e r s  2 0 0 4 ,  B yr d  e t  a l  2 0 0 6 ) ,  

w hi c h  c on c l ude s  t ha t  IC T  ca n b e o f  c r i t i c a l  i mp or t a n c e  b o t h  f o r  s up p o r t i n g  

t he  s t r a t e g y o f  a n o r ga ni za t i on,  a n d  a l s o  fo r  r ede f i n i n g  a n d en r i ch i n g  i t  wi t h  

n ew  I C T -b as ed wa ys  o f  gen er a t i n g r ev e n u e  a n d a ch i ev i n g  c o mp et i t i v e  

a dv a nt a ge s .  T he r e f o r e  i t  i s  q ui t e i n t e r es t i n g t o  i n v e s t i ga t e  emp i r i c a l l y ,  

b as ed  on  ‘ r e a l - l i f e ’  da t a ,  t he  e f f e c t  o f  f o l l owi n g  ea ch  o f  t h e  a b ov e  

f un da m en t a l  s t r a t e g i es  on  t he  b us i n es s  v a l ue  or ga ni z a t i o ns  ge t  f r om t he i r  

I C T  i n v e s t me n t .  

 

3 . 3  Hy p ot h es es ,  M e t h od  a n d  D a t a  
 
T a ki n g i nt o  a cc oun t  t he  c on c l u s i on s  o f  t he  a b ov e  l i t e r a t ur e  r ev i ew  w e 

d ef i n ed  t he  r es ea r ch  ob j ec t i v e  o f  t h i s  s t ud y t o  b e t he  i n v e s t i ga t i on  o f  t h e  

e f f e c t  o f :  

a )  ea ch  o f  t he f i v e  d i men s i on s  o f  th e ‘ ge n er a l i z ed  comp et i t i on ’  a n  

o r ga n i z a t i on f a c es  a cc o r di n g t o  M.  P o r t e r ’ s  ‘ F i v e  F o r c es  F r a me wo r k ’  ( P o r t e r  

1 980 ) ,  n a mel y o f  t he  b a r ga i n i n g p ow er  o f  s upp l i e r s ,  t he  b a r ga i n i n g p ow e r  o f  

b u ye r s ,  t h e  comp e t i t i v e  r i v a l r y f r o m co mp et i t o rs ,  t h e  t h r ea t  o f  n ew  en t r a n t s  

a n d t he  t h r e a t  o f  s ub s t i t u t e  p r odu c t s  o r  s e r vi ce s ,  

b )  a n d  o f  f o l l ow i n g ea ch  o f  t h e ab o v e m e n t i on ed  s i x  f un da m en t a l  s t r a t egi e s ,  

n a mel y cos t  l e a de r s hi p ,  q ua l i t y  d i f f e r en t i a t i on ,  s p ec i a l i s e d  

p r o duc t s / s e r v i ces ,  f r e q uen t  i n t r od uc t i on  o f  n e w p r od uc t s / s e r v i c es ,  e xpa ns i o n  

t o  ma r k e t s  o f  ot he r  c oun t r i es  a n d  exp a ns i on t o  n e w a c t i vi t i es ,  

o n t he  b us i n es s  v a l ue  o r ga ni z a t i o ns  ge t  f r om t h e i r  I C T i n v e s t m en t ,  a n d i n  

p ar t i c u l a r  on  t h e co n t r i b u t i o n o f  I CT  t o  ou t p ut .   
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I n  o r d er  t o  a c co mpl i s h  t hi s  r e s e ar ch  o b j ec t i v e  w e  f o r mu l a t ed  a n d  t e s t e d  

q ua n t i t a t i v e l y w i t h  ‘ r e a l - l i f e ’  da t a  t h e  e l e v en  r es e a r ch  h yp o t hes es  H 1  t o  

H 11 .  T he  f i r s t  f i v e  o f  t h em ( H 1  t o  H 5 )  con c er n t he  e f f e c t  o f  t he  ab ov e  f i v e  

d i m en s i on s  o f  t he  ‘ gen er a l i z e d  c omp et i t io n ’  on  t he  c on t r ib ut i on o f  I C T  t o  

o ut p u t ;  t h e  t heo r e t i c a l  fo un da t i o ns  o f  t h es e f i v e  h yp o t h es es  a r e  o u t l i n ed  i n  

t he  p en u l t i ma t e p a r a gr ap h  o f  t he p r ev i o us  ‘ L i t e ra t u r e R e v i ew ’  s ec t i o n.  T h e  

o t h er  s i x  r es ea r c h  h yp o t hes es  H6  t o  H 11  co n ce r n  t h e  e f f e c t  o f  fo l l o wi n g  t h e  

a b ov e me n t i on e d  s i x  f un da me n t a l  s t r a t eg i es  o n t he  co n t r i b u t i o n  o f  I C T  t o  

o ut p u t ;  t he i r  t heo r e t i c a l  f oun da t i ons  a r e  ou t l i n ed  i n  t he  l a s t  p a r a g r ap h  o f  t h e  

p r e vi ous  ‘L i t e r a t u r e  R e v i ew ’  s ec t i o n.  I n  pa r t i c u l a r ,  o u r  r e s ea r ch  h yp o t he s es  

w er e :   

H 1 :  t h e  l e v e l  o f  b a rg a i n i n g  p o w er  o f  s u p p l i er s  a f f e c t s  th e  co n t r i b u t i o n  o f  

I C T  t o  f i rm  o u t p u t  

H 2 :  t h e  l ev e l  o f  b a rg a i n i n g  p o we r  o f  b u y er s  a f f ec t s  t h e  co n t r i b u t io n  o f  I C T  

t o  f i r m o u t p u t  

H 3 :  t h e  l e v e l  o f  co mp e t i t i v e  r i v a l r y  f r o m  c o m p e t i t o r s  a f f e c t s  th e  

c o n t r i b u t i o n  o f  I C T  t o  f i rm  o u t p u t  

H 4 :  t h e  l e v e l  o f  t h r ea t  o f  n e w  e n t ra n t s  a f f e c t s  t h e  co n t r i b u t io n  o f  I CT  t o  

f i r m o u t p u t  

H 5 :  t h e  l ev e l  o f  t h r e a t  o f  su b s t i t u t e  p ro d u c t s  o r  s e rv i ces  a f f ec t s  th e  

c o n t r i b u t i o n  o f  I C T  t o  f i rm  o u t p u t  

H 6 :  t h e  d e g re e  o f  f o l l o win g  a  co s t  l ea d er sh i p  s t r a t eg y  a f f ec t s  t h e  

c o n t r i b u t i o n  o f  I C T  t o  f i rm  o u t p u t  

H 7 :  t h e  d e g r e e  o f  f o l l o wi n g  a  q u a l i t y  d i f f er e n t i a t i o n  s t r a t eg y  a f f ec t s  th e  

c o n t r i b u t i o n  o f  I C T  t o  f i rm  o u t p u t  

H 8 :  t h e  d eg r e e  o f  f o l l o wi n g  a  sp e c i a l i s e d  p r o d u c t / s e r v i c es  s t ra t e g y  a f f ec t s  

t h e  co n t r i b u t i o n  o f  IC T  t o  f i r m o u t p u t  

H 9 :  t h e  d eg r ee  o f  f o l l o wi n g  a  s t ra t e g y  o f  f r eq u en t  in t r o d u c t i o n  o f  n e w  

p ro d u c t s / s e r v ic es  a f f e c t s  t h e  c o n t r i b u t i o n  o f  I C T  to  f i r m  o u t p u t  

H 1 0 :  t h e  d eg r ee  o f  fo l lo win g  a  s t r a t e g y  o f  e x p a n s i o n  t o  m a r k e t s  o f  o t h e r  

c o u n t r i es  a f f e c t s  t h e  c o n t r i b u t i o n  o f  I C T  t o  f i r m  o u t p u t  

H 1 1 :  t h e  d eg r e e  o f  f o l l o wi n g  a  s t ra t e g y  o f  ex p a n s i o n  t o  n e w  a c t i v i t i es  

a f f e c t s  th e  co n t r i b u t io n  o f  I CT  t o  f i r m o u t p u t  
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F o r  t es t i n g t he ab ov e  e l e v en  h yp ot he s e s  H 1  t o  H 11  ec on o met r i c  mo del s  f o r  

f i r m ou t p u t  w er e  co n s t r uc t e d,  b as ed  on  t he  mi c r o ec on o mi c p r oduc t i o n  

t he o r y,  a n d i n  p a r t i c ul a r  o n t he  C ob b  D oug la s  p r oduc t i on f un c t i on,  wh i c h  

h as  b een  e x t en s i v e l y u s e d  i n  t h e  p as t  i n  e co n o mi c  s t ud i es  as  a  b as i s  f o r  t h e  

e s t i mat i on  o f  t he  c on t r i b ut i on  t o  f i r m ou tp ut  o f  v a r i ous  fi r m i np u t s ,  

i n c l udi n g  I CT  i n v es t me n t  ( e. g .  B r yn j ol f s s on &  H i t t  1 99 6 ,  S t ol a r i c k  19 99 ,  

O E C D 2 0 0 3 ,  R a mi r e z  2 0 0 3 ,  O E CD  20 0 4 ) .   

I n  p a r t i c u l a r ,  we  u s e d  as  o u r  b a s i s  t he  f ol l ow i n g ex t e n d e d  fo r m  o f  t he  C ob b  

D oug l as  p r od uc t i on  f un c t i o n,  i n  w hi ch  t he  c a p i t a l  i s  d i vi de d i n t o  c o mp ut e r  

c ap i t a l  a n d n o n - co mp ut e r  c ap i t a l :  

3210 ββββ CKKLe=VA        (3 . 1 )  
w he r e  V A i s  t h e  yea r l y f i r m v a l ue  a d ded  ( wh i c h i s  eq ua l  t o  ye a r l y s a l es  

r ev en u e  mi n us  yea r l y  e xp e n s e s  f o r  b u yi n g ma t er i a l s  a n d  s er vi c es ) ,  L  i s  t h e  

yea r l y l a b o ur  e xp e n s es ,  K  i s  t he  n on - c omp ut er  ca p i t a l  a n d C K  i s  t h e  

c o mp ut er  ca p i t a l ,  w hi l e  t he  β 1  –  β 3  a r e  t he  c o r r es p on d i n g out p u t  e l a s t i c i t i es  

wi t h  r esp e c t  t o  t h es e  t h r e e i np u t s  ( L ,  K  an d  C K ).  B y l o g - t r a n s f o r mi n g t h i s  

mod e l ,  w e  ob t a i n  t he  fo l l o wi n g  l i n ea r  mo del :  

)(ln)(ln)(lnln 3210 CKβ+Kβ+Lβ+β=VA          (3 . 2 )  
I n  o r de r  t o  i n v es t i ga t e  t h e  e f f ec t  o f  ea c h  o f  t h e ab o v e e l e v en  f a c t or s  o f  t h e  

h yp o t hes e s  H 1  t o  H1 1  ( l e v e l  o f b a r ga i n i n g p o we r  o f  s up p l i e r s ,  l ev e l  o f  

b ar ga i n i n g p ow er  o f  b u yer s ,  et c. )  on t he  con t r i b u t i o n o f  I C T t o  out p u t ,  w e  

a dde d  t o  t h e  a b ov e  mode l  o n e  m or e  ‘ i n t e ra c t i on  t e r m’ ,  w h i ch  i s  eq ua l  t o  t h e  

p r o duc t  o f  t he  co r r es p on d i n g f a c t o r  F  t o  t he  l n ( CK ) :  

FCKβ+CKβ+Kβ+Lβ+β=VA ⋅)(ln)(ln)(ln)(lnln 43210          ( 3 . 3 )  
I n  a l l  t h e  mod el s  w e  con s t r uc t e d  a c c o r d i n g t o  t he  a b ov e  eq ua t i ons  3 . 2  a n d  

3 . 3  us i n g ‘ r ea l - l i f e ’  da t a  w e  p er f o r me d  a  n umb er  o f  t es t s  c on ce r n i n g t h e  

b as i c  as s umpt i on s  o f  t h e ‘ cl as s i c a l ’  l i n ea r  r eg r es s i o n mo del  a c co r d i n g  t o  t h e  

r ec o m me n dat i on s  o f  t he  r e l e v a n t  e co n o met r i c s  l i t er a t u r e  ( G uj ar a t i  20 0 3 ,  

G r ee n e 2 0 0 3) .  I n  p a r t i cu l a r ,  t he  a s s ump t io n s  o f  e r r o r  n o r ma l i t y ( n o r ma l  

d i s t r ib ut i on o f  e r r or  v a l u es )  a n d  h o mo s c ed i a s t i c i t y ( c on s t a n t  e r r o r  v a r i a n c e  

a cr os s  ob s er v a t i on s ) ,  w er e  t es t ed b y p l o t t i n g a n d  i ns p ec t i n g t h e r e s i dua l s ’  

h i s t og r a ms .  T he  exi s t en c e  o f  e r r o r  a ut o co r r el a t i on  wa s  t es t e d  t h r ou gh  t h e  

D ur b i n - W at s on t es t .  F i na l l y ,  t he  e x i s t e n ce  o f mu l t i c o l l i n ea r i t y ( h i gh l e v e l s  

o f  co rr e l a t i o n  a mo n g i n dep en d en t  v ar i ab l es ) ,  wa s  t es t e d  b y ca l c u l a t i n g  a n d  

e xa mi ni n g  t he  i n d ep e n d e n t  v a r i ab l e s  co r r e l a t i o n  ma t r i x ,  t he  co n d i t i on  i n de x  
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( C I ) ,  a n d a l s o t he  t ol e r a n ce  (T O L )  a n d t h e  v a r i a n c e  i n f l a t i on  f a c t o r  ( V IF )  o f  

e a c h  i n de p en d en t  v a r i a b l e.   

T h e  da ta  we  us e d i n  t h i s  s t ud y f o r  co n s t r uc t i n g  t h e e c on o met r i c mo de l s  w er e  

c o l l ec t e d t h r o ugh  a  s u r v e y a mon g  Gr e ek  co mp a n i es ,  t i t l e d ‘ Us a ge  o f  

i n f o r ma t i on a n d co mmun i ca t i on t e c hn o l o gi es ,  mode r n o r ga n i z a t i on  f o r ms  a n d  

i n n ov a t i o n  i n  t he  G r e ek  co mpa n i es ’ ,  i n  c oop er a t i on wi t h  I C AP ,  on e  o f  t h e  

l a r g es t  b us i n es s  i n f o r ma t i on a n d  c on s ul t i n g c o mp a ni es  o f  G r ee c e .  As  w e  

me n t i on ed  i n  t he  ‘ I nt r odu c t i on ’ ,  t hr ee  s a mpl es  o f  3 0 0  G r e ek  f i r ms  e a c h we r e  

r a n doml y s e l e c t e d  f r om t h e  da t a b a s e  o f  I C AP  ( a l l  t hes e  t h r ee  s a mpl es  

i n c l ude d  fi r ms  f r o m t he  s a m e i n dus t r i es  a n d s i z es ) ,  w h i ch  i n c l ude s  f i n a n c i a l  

a n d ot he r  b us i n e ss  i n f o r mat i on f o r  a pp r oxi ma t el y 13 5 , 0 0 0  G r e e k  f i r ms ,  a n d  

c on s i s t e d  o f  3 0 4  G r ee k  c o mp a ni es  f r om t he  27  mos t  i mp o r t a nt  s ec t o rs  o f  

G r ee k  ec on om y ( Ap p en d i x B ) .   

I n i t i a l l y t he  q ues t i on n a i r e  w as  s e n t  b y p os t  t o  t he  f i r ms  o f  t h e  fi r s t  s a mp l e ;  

a f t e r  t hr e e  w e e k s  t he  f i r ms  w ho  h a d n o t  r es p on ded  w e r e  c on t a c t ed  b y p hon e .  

F i r ms  t ha t  def i ni t e l y r e f u s ed  t o  p ar t i c i p a t e  i n  t h i s  s ur v e y w e r e  r ep la c e d  b y 

s i mi l a r  f i r ms  ( i . e.  f r om t he  s a m e i n dus t r y  a n d s i z e  c l a s s )  f r om t he  s e co n d  

s a mpl e,  w h i l e i n  a  f e w ca s e s  t ha t  ex ha u s t ed  t he  f i r ms  o f  t he  s ec on d  s a mpl e  

w e  h a d t o  p r oc ee d  t o  t he t hi r d  s a mpl e.  F o l l owi n g  t he  ab o v e  p r oc edu r e ,  wh i c h  

a i me d  t o  ma i nt a i n  t he  p r op o r t i on s  o f  t he i n d us t r y a n d s i z e c l as s e s ,  w e  

r ec e i v e d  a ns we r e d  q ue s t i on n a i r es  f r o m 2 81  co mp a n i es  ( 88  s ma l l ,  1 0 5  

me d i u m a n d 7 8  l a r g e  on e s ) ,  s o  t h e r es p on s e r a t e  wa s  9 2 . 4%.  

 

3 . 4  R e s u l t s  
 
I ni t i a l l y w e  e s t i mat ed  t he  mod e l  o f  e q ua t i o n ( 3 . 2 )  o f  t he  p r e v i ous  s ec t i on ,  

a n d t h e r e s ul t s  a r e  s h ow n  i n  T ab l e  7 .  W e r e ma r k t ha t  t he  co ef f i c i en t s  o f  

l a b ou r ,  n on - c o mp ut er  ca p i t a l  a n d  c o mp ut er  ca p i t a l  a r e  a l l  p os i t i v e  a n d  

s t a t i s t i c a l l y s i gn i f i ca nt ,  s o  w e  co n c l ud e  t h a t  a l l  t he s e  t hr e e  i np u t s  ma k e  a  

p os i t i v e  con t r i b ut i on  t o  f i r m  o ut p u t .  T he s e  r e s u l t s  con f i r m t he  r e l ev a n t  

c on c l u s i on  we  h a d  d r a wn  i n  ou r  p r e v i ous  s t ud y (L o uki s  a n d  S a p oun as  2 0 0 4 ) ,  

w hi c h  w as  b as ed  on a  di f f e r e n t  da t as et  co l l ec t ed i n  a  s u r v e y a mo n g  G r ee k  

c o mpa n i es ,  t h a t  I C T  i n v es t men ts  o f  G r ee k  c omp a n i e s  ma k e  a  p os i t i v e  a n d  

s t a t i s t i c a l l y s i g ni f i c a nt  co nt r ib ut i on t o  t he i r  ou t p ut .  
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D e p e n d e n t  v a r i a b l e  :  l n  ( V A )  
In d e p en d e n t  
v a r i a b l e  

C o e f f i c i en t  S i g n i f i c a n c e  

c on s t a n t  2 . 6 7 7  0 . 0 0 3  
l n  (L )  0 . 5 5 8  0 . 0 0 0  
l n  (K)  0 . 1 5 5  0 . 0 3 0  
l n  (C K)  0 . 2 1 9  0 . 0 0 9  
R - s q u ar ed :  0 . 7 0  

T a b le  7 .  R eg r es s i o n  r es u l t s  f o r  t h e  i mp a ct  o f  l a b o u r ,  n o n -c o m p u t er  
ca p i t a l    a n d  co m p u t er  c a p i t a l  o n  o u t p u t   

T h en ,  p r oce ed i n g  t o  t he  b a s i c  r es ea r c h  q ues t i o ns  o f  t h i s  s t ud y,  i n  o r de r  t o  

e xa mi n e  t he e f fe c t  o f ea ch  o f  t he  ab o v em en t i on ed  f i v e  di m en s i ons  o f  t h e  

g en e r a l i z ed  c omp et i t i o n on t he  co n t r i b u t i o n o f  I C T  t o  out p u t ,  w e  es t i mat e d  

t he  mod el  o f  eq u a t i on  ( 3 . 3 )  f o r  e a c h  o f  t he  f i v e  f a c t or s  o f t h e  r es ea r c h  

h yp o t hes e s  H 1  t o  H 5 :  l e v e l  o f  b a r ga i n i n g p ow er  o f  s upp l i e rs  ( S P ) ,  l e v e l  o f  

b ar ga i n i n g  p o we r  o f  b u yer s  (B P ) ,  l e v e l  o f  c o mp et i t i v e  r i v a l r y  f r o m  

c o mp et i t o r s  ( C R) ,  l ev e l  o f  t hr e a t  o f  n ew  en t r a nt s  (N E )  a n d  l e v e l  o f  t h r ea t  o f  

s ub s t i t u t e p r odu c t s  o r  s e r vi c es  ( S P S ) .   

F r om t h es e f i v e mo d el s ,  on l y t he  mo de l  f o r  t he b a r g a i ni n g  p o we r  o f  

s up p l i e r s  ( f a c t o r  S P ) ,  w h i ch  i s  s h ow n  i n  T a b l e  8 ,  ha d  a n  i nt e r a c t i on t e r m  

wi t h  a  s t a t i s t i c a l l y s i gni f i c a n t  c oe f f i c i en t ;  i n  t h e o t he r  fo u r  mod el s  t h e  

c oe f f i c i en t  o f  t he  i n t e r a c t i on t e r m w as  n o t  s t a t i s t i ca l l y s i g n i fi c a n t .  T h es e  

f i n d i n gs  s up p o r t  h yp o t he s i s  H1 ,  b u t  p r o v i de  n o s upp o r t  fo r  h yp o t hes e s  H 2  t o  

H 5 .  F r o m t he  p os i t i v e  a n d  s t a t i s t i ca l l y  s ig ni f i c a nt  v a l ue  o f  t he  i n t e r a c t i o n  

t e r m  i n  t h e mo del  o f  T ab l e  8  i t  i s  con c l u de d  t ha t  hi gh er  l e v e l s  o f  b a r ga i n i n g  

p ow er  o f  s upp l i e r s  r es ul t  i n  hi gh er  c on t r ib ut i on o f IC T  t o  out p u t .  T h es e  

r es ul t s  c a n b e  e xp l a i n ed t a k i n g i n t o  a c c o un t  t he  b as i c  c ha r a ct e r i s t i c s  o f  t h e  

G r ee k  e co n o m y,  w h i c h  i s  cha r a c t e r i s ed  b y s ma l l  ma r k e t s  a n d  s ma l l  n u mb e r s  

o f co mp e t i t o r s  in  mos t  s ec t o rs  (s i n c e  t h e  t ot a l  p op u l a t i on  o f  G r ee ce  i s  1 0 . 9  

mi l l i o n p e op l e ) .  F o r  t h i s  r e as o n  t h e  c o mp et i t i v e  r i v a l r y,  t he  t h r e a t  o f  n e w  

e n t r a nt s ,  t he t h r e a t  o f  s ub s t i t ut e  p r o du c t s  or  s e r vi ce s  a n d  t he b ar ga i n i n g  

p ow er  o f b u yer s  a r e  n ot  s o  i n t e ns i v e  as  t o  c r ea t e  b i g  p r es s u r e s  on  t he  Gr ee k  

c o mpa n i es  f o r  a  mor e  e f f i c i e n t  ut i l i z a t i on o f  t he i r  I C T  r es ou r ce s  a n d  f i n a l l y  

r es ul t  i n  hi gh er  l ev e l s  o f  con t r i b u t i o n o f  IC T  t o  ou t p ut .   

H ow ev er ,  i n  s uc h  s mal l  ma r k et s  v e r y o f t en t he  n umb er  o f  p ot en t i a l  s upp l i e r s  

o f b a s i c  i n p ut s  i n  s ome s ec t o rs  i s  l i mi t ed  ( i n  ma n y c a s es  we  ha v e  p r a c t i c a l l y 

mon o p o l i es  o r  ol i gop ol i es ) ,  r es ul t i n g i n  h i g h l e v e l s  o f  b a r ga i n i n g  p o we r  o f  

t he s e  s upp l i e r s  a n d t he r ef o r e  i n  hi gh  l e v e l s  o f  p r i ce s  f o r  b as i c  i np u t s ,  

p ut t i n g  q u i t e  b i g  p r e s s u r es  on  t he  G r e e k  co mpa n i es  f o r  a  mor e  e f f i c i e n t  

u t i l i za t i on  o f  t h e i r  I C T  r e s o u r ces  fo r  s up po r t i n g  a n  e f f i c i en t  ma n a ge m en t  o f  
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t he s e  exp e n s i v e i n p ut s ;  f o r  t h i s  p u r p os e  t he y ha v e t o  dev e l op  ma i nl y 

‘ e f f i c i en c y- o r i en t e d ’  a pp l i ca t i o n s ,  w hi ch  s up p o r t  t he  e f f i ci en t  p l a n ni n g  a n d  

mon i t o r i n g o f  t he i r  op e r a t i ons  a n d  o f t he  c on s umpt i on a n d t r a ns f o r ma t i on o f  

t he i r  i n p ut s  ( e . g .  i n v en t o r y a n d w a r eh ous e  ma n a ge me n t  s ys t e ms ,  ma s t e r  

p r o duc t i on  p l a n n i n g/ mo n i t o r i n g s ys t ems ,  mat er i a l  r eq ui r e me n ts  

p la n ni n g / mo n i t o r i n g  s ys t e ms ,  e t c. ) .  T he s e  c r i t i ca l  a pp l i ca t i o n s  i n cr e as e  t h e  

c on t r i b ut i on o f  IC T  i n v es t me n t  t o  ou t p u t  ( ( 0 . 16 7 + 5 *0 . 0 1 9 ) / ( 0 . 16 7 + 0 . 0 19 )) =  

1 , 41 :  i n cr e as e  41% ),  a n d i n  ge n er a l  t he  b us i n es s  v a l ue  i t  c r e a t es .  

 
D e p e n d e n t  v a r i a b l e  :  l n  ( LP  =  V A)  
In d e p en d e n t  
v a r i a b l e  

C o e f f i c i en t  S i g n i f i c a n c e  

c on s t a n t  2 . 3 4 8  0 . 0 1 0  
l n  (L )  0 . 5 6 9  0 . 0 0 0  
l n  (K)  0 . 1 5 8  0 . 0 2 5  
l n  (C K)  0 . 1 6 7  0 . 0 4 9  
l n  (C K) * S P  0 . 0 1 9  0 . 0 1 4  
R - s q u ar ed  :  0 . 7 3  In cr e as i n g  o f  c o n t r i bu t i o n  o f  

IC T :  4 1 %  

T a b l e  8 .  R eg r e s s i o n  re su l t s  fo r  t h e  i m p a c t  o f  l a b o u r ,  n o n - co m p u t er  ca p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t e ra c t io n  b e t w e e n  co mp u t e r  c a p i t a l  a n d  
b a r g a i n i n g  p o w er  o f  su p p l i e r s  o n  o u tp u t   

I n  o r d er  t o  e xa mi n e  t he e f f e c t  o f  f o l l owi n g e a c h  o f  t he  s i x  f un da me n t a l  

s t r a t eg i e s  me n t i on e d  i n  t he  p r ev i o us  s e c t i on  on  t he  co n t r i b ut i on  o f  I CT  t o  

o ut p u t ,  we  es t i ma t ed  t he  mod el  o f  e q ua t i o n (3 . 3 )  f o r  ea c h  o f  t h e s i x  f a c t o r s  

o f  t he  r e s e ar ch  h yp o t he s es  H 6  t o  H 11 :  d eg r ee  o f  f o l l owi n g  a  c os t  l ea der s hi p  

s t r a t eg y ( C L ) ,  deg r e e o f  f o l l owi n g a  q u a l i t y d i f f e r e n t i a t i on s t r a t eg y ( Q D ) ,  

d eg r e e  o f  fo l l o wi n g  a  sp ec i a l i s ed  p r o duc t s / s e r vi c e s  s t r a t e g y ( S P E ) ,  deg r e e  o f  

f o l l owi n g a  s t r a t e g y o f  f r eq uen t  i n t r odu c t i on o f  n ew p r o duc t s / s e r v i ce s  

( N P S ) ,  deg r e e  o f  f o l l owi n g  a  s t r a t eg y o f  ex pa n s i on  t o  ma r k e t s  o f  ot he r  

c oun t r i es  ( E NC )  a n d  d eg r e e  o f  f o l l owi n g  a  s t r a t e g y o f  exp a ns i on  t o  n e w  

a ct i vi t i es  (E N A ).   

F r om t hes e s i x  mode l s ,  on l y t h e on e  c o r r es p on d i n g t o  th e s t r a t e g y o f  

f r eq u en t  i n t r odu c t i on o f  n ew  p r odu c t s / s e r vi c es  ( f a c t o r  N P S ) ,  whi c h  i s  s how n  

i n  T ab l e  9 ,  h a d a n i nt e r a ct i on  t e r m  wi t h  a  s t a t i s t i ca l l y  s i gn i f i c a n t  

c oe f f i c i en t  ( a t  t he  10 %  s i gni f i ca n c e  l e v e l ) ;  i n  t he  o t her  f i v e  mod el s  t h e  

c oe f f i c i en t  o f  t he  i n t e r a c t i on t e r m w as  n o t  s t a t i s t i ca l l y s i g n i fi c a n t .  T h es e  

f i n d i n gs  s up p o r t  h yp o t h es i s  H9 ,  b u t  p r ov i d e  n o s upp o r t  f o r  h yp o t h es es  H 6 ,  

H 7 ,  H8 ,  H 10  a n d  H 11 .  F r om t he  p os i t i v e  a n d s t a t i s t i ca l l y s i g ni f i c a n t  v a l u e  

o f  t he  i n t e r a ct i on  t e r m  i n  t hi s  mod e l  i t  i s  co n c l ud ed  t ha t  f o l l owi n g  t o  a  h i g h  

d eg r e e  a  s t r a t eg y o f  f r eq uen t  i n t r oduc t i o n o f n e w p r oduc t s / s e r vi ce s  r es u l t s  

i n  hi ghe r  l ev e l s  o f  co nt r ib ut i on o f  I CT  to  ou t p u t .  T hi s  c on c l u s i on  ca n b e  
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e xp l a i n ed  t a ki n g  i nt o  a cc o un t  t h a t  s uc h  a  s t r a t e g y n e c es s i t a t e s  b ot h  

‘ i n n o v a t i on - o r i e n t ed ’  ap p l i ca t i on s  ( f o r  sup p or t i n g t he  a n a l ys i s  o f  ma r k e t  

r es ea r ch  da t a ,  t he  de s i gn  o f  n ew  p r od uc t s / s e r v i c es  a n d o f  t he i r  p r oduc t i o n  

a n d de l i v er y p r oce s s es ,  ma r k e t i n g p l a n s ,  e t c . )  a n d  ‘ e f f i c i e n c y- o r i e n t ed ’  

a pp l i ca t i ons  ( f o r  s upp or t i n g  t he  e f f i c i ent  p l a n n i n g  a n d m on i t or i n g  o f t h e  

p r o duc t i on  a n d  de l i v e r y p r oc es s es  o f  ma n y n e w p r odu c t s / s e r vi c es ,  wh i c h  

u s ua l l y  ha v e  t o  s ha r e p r o duc t i o n  a n d  d e l i v er y r es ou r c es  wi t h  ma n y o l de r  

p r o duc t s / s e r v i ces ,  c r e a t i n g h i g h l ev e l s  o f  co mpl ex i t y ,  wh i c h  c a n b e  

e f f i c i e n t l y ma n a g ed  on l y us i n g I CT ) .   

S u ch  i n n ov a t i on - o r i ent e d  a n d e f f i c i e n c y - o r i e n t ed  a pp l i c a t i ons  i n c r e a s e  t h e  

c on t r i b ut i on o f  I CT  i n v e s t me n t  t o  out p ut ,  an d i n  g en e r a l  t he  b us i n es s  v a l u e  

i t  c r ea t e s .  M or eov er ,  f o l l owi n g a  s t r a t e g y o f  f r eq uen t  i n t r o duc t i o n  o f n e w  

p r o duc t s / s e r v i ces  o f t e n  n ec es s i t a t es  de v i s i n g  i n n ov a t i v e wa ys  o f  u s i n g IC T ,  

w hi c h  f u r t her  i n cr ea s e t he i r  c on t r i b ut i on  t o  ou t p u t  

( ( 0 . 15 3+ 5 *0 . 0 13 ) / ( 0 . 15 3 + 0 . 0 13 ) ) =  1 , 3 1 :  i n cr ea s e  3 1 % )  a n d  i n  ge n er a l  t h e  

b us i n es s  v a l u e t he y c r ea t e.  

 
D e p e n d e n t  v a r i a b l e  :  l n  ( LP  =  V A)  
In d e p en d e n t  
v a r i a b l e  

C o e f f i c i en t  S i g n i f i c a n c e  

C o n s t an t  2 . 6 0 3  0 . 0 0 4  
l n  (L )  0 . 5 5 4  0 . 0 0 0  
l n  (K)  0 . 1 8 2  0 . 0 1 3  
l n  (C K)  0 . 1 5 3  0 . 0 9 2  
l n  (C K) * N P S  0 . 0 1 3  0 . 0 8 2  
R - s q u ar ed  :  0 . 7 3  In cr e as i n g  o f  c o n t r i bu t i o n  o f  

IC T :  3 1 %  
 
T a b l e  9 .    R eg r es s io n  re su l t s  f o r  t h e  i m p a c t  o f  l a b o u r ,  n o n -c o m p u t er  

ca p i t a l ,  c o mp u t e r  c a p i t a l  a n d  i n te ra c t i o n  b e t we en  c o mp u t er  
ca p i t a l  a n d  s t r a t e g y  o f  f r e q u en t  i n t ro d u c t i o n  o f  n e w  
p ro d u ct s / s e rv i c e s  o n  o u t p u t  

 
 
3 . 5  C o n c l u s i o n s  
 
T h e ce n t ra l  con c l us i o n d r a w n f r o m t h i s  p ar t  o f o u r  s t ud y i s  t ha t  t he  b us i n e ss  

v a l ue  ge n er a t e d  b y I C T  d ep e n ds  n o t  on l y o n  ‘ i nt e r n a l  f a c t o rs ’  b u t  a l s o o n  

‘ ex t e r n a l  f a c t o r s ’  as  we l l ;  i n  p a r t i c ul a r ,  t her e  a r e  ex t e r n a l  en v i r on men t  

c on d i t i on s  t ha t  r es u l t  i n  h i g her  b us i n e ss  va l ue  f r om I CT  i n v es t men t  b y 

n ec e ss i t a t i n g a  mor e  e f f i c i en t  a n d  e f f ec t iv e  us e  o f  IC T .  E s p e c i a l l y,  i t  h a s  

b een  c on c l u ded  t ha t  f r om t he  ‘ F i v e  F o r c es ’  o f  M.  P o r t e r ’ s  f r a me w or k,  o nl y 

t he  b ar ga i n i n g p ow er  o f  s up p l i e rs  a f f e c t s  I C T  b us i n es s  v a l u e ;  i n  p ar t i c u l a r ,  

s o  hi ghe r  l ev e l s  o f  b a r g a i ni n g  p ow er  o f  s up p l i e r s  c r e a t e  b i g  p r es s ur es  f o r  

t he  dev e l op m en t  o f  ma i n l y ‘ e f f i c i en c y- o r i e nt ed ’  a p p l i ca t i on s ,  a n d i n  gen er a l  
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f o r  a  mor e  e f f i c i en t  ut i l i za t i o n  o f  IC T  r e so u r ce s ,  i n cr ea s i n g  t h e  co n t r i b ut i o n  

o f I C T  i n v es t me n t  t o  out p u t  ( 41 % ) .  

A n o t h er  i mp or t a n t  c on c l u s i on  d r a w n f r o m t h i s  p a r t  o f  ou r  s t u d y i s  t ha t  t he r e  

a r e  sp ec i f i c  s t r a t e gi es  fo r  r es p on di n g  t o  t he  e x t e r n a l  e n v i r on m en t ,  w hi ch  a r e  

c ha r a c t e r i s e d b y f r eq u en t  p r oduc t s / s e r vi ce s  i n n ov a t i on s ,  i n c r e as i n g t h e  

c on t r i b ut i on o f  I C T  i n v e s t men t  t o  o ut p u t  ( 31% ) ;  i n  s uc h  i n n ov a t i o n  

s t r a t eg i e s  t he  r el a t i on  b e t we en  s t ra t eg y  a n d IC T  s e e ms  t o  b e  mu ch  s t r on ge r  

t ha n i n  t he  ot he r  t yp e s  o f  s t r a t e g i es :  I C T  a r e  muc h  mo r e  i mp or t a nt  b o t h  f o r  

e n a b l i n g a n d  e n r i c h i n g i n n o v a t i on s  s t r a t e g i es ,  a n d  a l s o f o r  s upp o r t i n g  t he i r  

i mp l e men t a t i o n.   

F u r t h er mor e ,  i t  h a s  b ee n  co n c l ud ed  t h a t ,  f ol l ow i n g a  s t r a t eg y o f  f r eq ue n t  

i n t r od uc t i on o f  n ew p r od uc t s / s e r v i c es ,  cr ea t es  b i g  p r es s u r es  fo r  t h e  

d ev e l op men t  o f b ot h ‘ i n n ov a t i on - o r i e n t ed ’  a n d ‘ e f f i c i e n c y - o r i en t ed ’  

a pp l i ca t i ons ,  a n d  i n  g en e r a l  f o r  mor e  i n n ov a t i v e  a n d mor e  e f f i c i e n t  

u t i l i za t i on o f  I C T  r e s ou r c es ,  r es u l t i n g i n  an i n cr e as e  o f  t he  c on t r i b ut i on o f  

I C T  i n v e s t me n t  t o  out p u t .  

  

3 . 6  C o n t r i b u t i o n  
 
I n  t hi s  pa r t  o f  t he s t ud y w e e xa mi n e  t he  e f f ec t  o f  

-  t he  ‘ ge n er a l i z e d ’  c omp et i t i o n a  f i r m  f a ce s ,  wh i c h  i s  mea s u r ed  i n  

a cc o r da n c e  wi t h  M.  P or t e r ’ s  ‘F i v e  F o r c es  F r a me w or k ’  ( i n cl u d i n g t h e  

b ar ga i n i n g  p owe r  o f  i t s  s up p l i e r s ,  t he  b a r g a i ni n g  p ow e r  o f  i t s  b u ye r s ,  t h e  

c o mp et i t i v e  r i v a l r y f r om i t s  c o mp et i t or s ,  t he  t hr ea t  o f n e w en t r a nt s  a n d  t h e  

t h r e a t  o f  s ub s t i t ut e  p r o du c t s  o r  s e r v i c es ) ,  

-  a n d a l s o o f  s i x  fu n da men t a l  s t r a t egi e s  f i r ms  f ol l ow i n  r es p ons e t o  t he i r  

e x t e r n a l  en vi r o n me n t  ( co s t  l ea de r s hi p ,  di f fe r e n t i a t i on,  sp ec i l i z e d  

p r o duc t s / s e r v i ces ,  f r e q uen t  i n t r od uc t i on  o f  n e w p r od uc t s / s e r v i c es ,  e xpa ns i o n  

t o  o t her  co un t r y ma r k e t s ,  e xpa ns i o n t o  n e w a c t i vi t i e s ) ,   

o n t h e  b us i n es s  v a l ue  ge n e r a t e d b y I C T  i n v es t me n t ,  a n d i n  p ar t i cu la r  on  t h e  

c on t r i b ut i on o f t he  IC T  i n v e s t men t  t o  o ut put .   

I t  h a s  es t a b l i s h ed  t h a t  pa r t i c u l a r  ex t e r n a l  e n vi r on m en t s  ( cha r a ct e r i z ed b y 

h i g h  s upp l i e r  b ar ga i n  p ow er )  a n d  p a r t i c u l a r  s t r a t e gi es  ( f r eq u en t  i n t r oduc t i o n  

o f  p r o duc t s / s e r v i ces )  r es u l t  i n  hi ghe r  l ev e l s  o f  b us i n e ss  v a l u e  f r om IC T  

i n v es t me n t s .  S uch  a n  i n v es t i ga t i on  has  n e v e r  b e e n  con d u ct e d  b ef o r e ,  s i n c e  
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a l l  p r ev i ous  r el e v a n t  r es ea r ch  d ea l t  wi t h  t he  e f f ec t  o f  ‘ i n t e r n a l  f a c t o r s ’  o n  

t he  b us i n es s  v a l ue  gen e r a t ed  b y I CT  i n v e s t men t .   

B a s e d  on t h e  r es ul t s  a n d  con t r i b u t i o n s  o f  t h i s  d i s s er t a t i on  t he  f o l l owi n g  

p ub l i ca t i o ns  ha v e  b ee n  p r odu ce d :  

•  L o uk i s ,  E . ,  S a p o un a s ,  I .  a n d  Ai v a l i s ,  K .  ( 20 0 8 ) ,  “ T he  E f f ec t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on  a n d  C om mu n i c a t i on  T ec hn o l o gi es ” ,  J ou r n a l  o f  E nt e rp r i s e  
I n f o r mat i on M a n a g eme n t ,  21 ( 1 ) ,  pp .  24 -3 8 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai v a l i s ,  K.  ( 20 0 6 ) ,  “T h e  E f fe c t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on a n d  C ommu n i ca t i on  T e chn o l ogi e s ” ,  i n  t he P r oce ed i n gs  o f  
t he  E u r op ea n  a n d M ed i t e r r a n e a n  C on f er en c e  on I n fo r ma t i on S ys t e ms  
( E MC I S  20 0 6 ) ,  Al i k a n t e ,  S pa i n ,  J ul y 6 -7 .  
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CHAPTER 4:  

THE EFFECT OF STRATEGIC ALIGNMENT AT DIFFERENT 
HIERARCHICAL LEVELS ON THE BUSINESS VALUE OF 

INFORMATION AND   COMMUNICATION TECHNOLOGIES 

 
4 . 1  I n t r o d u c t i on  
 
As  men t i o n ed  i n  t h e p r ev i o us  cha p t er ,  t he  b us i n e ss  v a l u e  I CT  g en e r a t e  

d ep e n ds  n ot  on l y o n t h e  ab ov e  ‘ i n t e r n a l ’  fa c t o r s  a n d  c on di t i on s ,  w hi c h  a r e  

r e l a t ed t o  t h e i n t e r n a l  f un c t i on s  o f  t he  o r ga n i z a t i on,  b ut  a l s o o n ‘ e x t e r na l ’  

f a c t or s  as  we l l ,  w hi ch  a r e  r e l a t ed  t o  t he  e x t e r n a l  e n v i r on m en t  o f  t h e  

o r ga n i z a t i on,  s uc h  a s  t h e  ‘ ge n er a l i z e d  comp et i t i on ’  i t  f a c es  a n d  t h e  

s t r a t eg i e s  i t  a dop t s  f o r  r e sp on d i n g  t o  e xt e r n a l  p r es s u r e s  ( e . g .  L ouk i s ,  

S a p ou n as  a n d  Ai v a l i s  20 0 6 ) .  

A n o t h er  fa ct o r  t ha t  i s  r e ga r de d  b y t he  r e l e v a n t  l i t e r a t u r e  as  h i gh l y i mp or t a n t  

f o r  i n cr ea s i n g  t he  b us i n es s  va l u e  t ha t  IC T  gen er a t e  f o r  o r g a ni z a t i on s  i s  t h e  

I C T  s t r a t e gi c  a l i gn m en t .  B yr d  e t  a l  ( 2 0 0 6 )  de f i n e  i t  a s  ‘ t he  a l i gn me n t  o f  

i n f o r ma t i on s ys t ems  s t r a t e g y wi t h  b us i n es s  s t r a t eg y’ ,  w h i l e  B r oa db e n t  a n d  

W ei l  ( 19 93 )  def i n e  i t  a s  ‘ t he e x t en t  t o  w hi ch  b us i n es s  s t r a t e g i es  we r e  

e n a b l e d,  s up p o r t ed  a n d  s t i mu l a t e d  b y i n f o r mat i on  s t ra t e g i es ’ .  L u f t ma n  

( 20 0 0 )  p r ov i d es  a  mor e  d et a i l e d  de f i n i t i on  s t a t i n g  t ha t  ‘B us i n e ss - I T  

a l i g n me n t  r e f e r s  t o  app l yi n g  I n fo r mat i on  T ec hn o l o g y ( IT )  i n  a n app r op r i a t e  

a n d t i mel y wa y,  i n  ha r mo n y w i t h  b u s i n e ss  s t r a t e gi es ,  goa l s  a n d  n e e ds  …  

T h is  de f i ni t i on  o f  a l i g n me n t  a dd r es s es :  1 .  H ow I T  i s  a l i gn e d  w i t h  t h e  

b us i n es s ,  a n d 2 .  H ow t he  b us i n e ss  s h oul d o r  c oul d  b e a l i gn e d w i t h  IT ’ .  

S t r a t e g i c a l i g n me n t  has  b e en c on s i s t en t l y  a mo n g t he  k e y i s s ues  t ha t  I S  

p ra c t i t i on e rs  a n d  r es ea r ch er s  f a c e  fo r  ma n y yea r s  ( e . g .  Di ck s on  e t  a l  19 84 ,  

B r a n che a u  e t  a l  19 86 ,  B r a n ch ea u  e t  a l  1 996 ,  P a lv i a  et  a l  20 0 3 ,  L u ft ma n  a n d  

M cL ea n  20 0 4 ,  L u f t ma n  2 0 0 5 ) ;  i t  s hou l d  b e n o t e d  t ha t  i n  t he  t w o  mos t  r ec en t  

f o r ma l  s u r v e ys  o f  t he  k e y I S  ma n a g e men t  co n c e r n s  co n du c t ed  b y t h e  S oc i e t y  

f o r  I n fo r ma t i on  Ma n a g e me n t  (S I M)  ( w w w.s i mn et . or g )  t he  IC T  s t r a t e g i c  

a l i g n me n t  was  r a n k ed  a s  t he  mos t  i mp o r t a nt  i s s ue  t ha t  I S  ma n a ge r s  f a c e  

( L u f t ma n  a n d M cL e a n 2 0 0 4 ,  L u f t ma n  20 0 5 ) .   

F o r  t hi s  r eas on  ex t e ns i v e  r e s e ar ch  ha s  b ee n  c on d u ct e d  a b out  IC T  s t r a t e g i c  

a l i g n me n t  i n  t h e l a s t  t h i r t y ye a r s ,  i n v e s t i ga t i n g  va r i ous  a sp ec t s  o f  i t ,  a s  
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d es cr i b ed  i n  mor e  de t a i l  i n  t he  n e x t  ‘ L i t er a t ur e  R ev i e w’  s e c t i on.  H o w e v er ,  

o nl y a  s ma l l  p a r t  o f  t h i s  r e s e a r ch  has  dea l t  wi t h  t he  mos t  i mp or t a nt  a sp e c t  o f  

s t r a t eg i c  a l i g n me n t :  i t s  i mp a c t  on  b us i n es s  p e r f o r ma n c e .  Al s o,  mos t  o f  t h e  

r e l a t i v el y f e w e mpi r i c a l  s t udi es  t ha t  ha v e  b ee n  c on d uct e d  a b out  t h e  

c on t r i b ut i on o f  s t r a t e g i c a l i g n me n t  t o  s o me  m ea s ur e s / di m en s i ons  o f  b us i n es s  

p er fo r ma n ce ,  w h i ch  a r e  r ev i e w e d  i n  t he  n e x t  s e c t i on,  a r e  b a s ed  o n ma n a g er s ’  

s ub j e c t i v e  p er ce p t i ons  o f  b us i n es s  p e r f o r ma n c e  o r  c ont r ib ut i on o f  I S  t o  

b us i n es s  p e r f o r ma n c e ,  as  dep en d e n t  v a r i a b l es ,  a n d n o t  o n  ob j e c t i v e  m ea s ur e s  

o f  t hem;  o n l y o n e  o f  t h es e  s t udi e s  ( B yr d  e t  a l  2 0 0 6 )  i s  b a s e d  o n o b j ec t i v e  

mea s u r es  o f  b us i n e ss  p er f o r ma n c e  a n d I C T  con t r i b ut i on  t o  i t ,  t hou gh us i n g  

p ar t i a l  mod el s .   

A n o t h er  c ha r a c t e r i s t i c  o f  t he s e  p r ev i o us  s tu di es  i s  t ha t  t he y f ocu s  on IC T  

s t r a t eg i c  a l i gn me n t  o nl y i n  t he  fo r m u l a t i on  o f  s t r a t eg y a t  t he  ex e cu t i v e  

l e v el ,  t ho ugh t h e  r e l e v a n t  l i t e r a t u r e  ha s  r e p ea t ed l y a n d  con s i s t e n t l y  

u n de r l i n e d t he  n e e d o f  e xt en d i n g I C T  s t r a t e g i c a l i g n me n t  t h r oug hou t  th e  

h i e r a r ch y,  s o  t ha t  i t  co v er s  t he  mi dd l e  a n d  t h e  l ow er  hi e r a r ch i c a l  l ev e l s ,  a n d  

a l s o t he  w ho l e  s t r a t eg y l i f ec yc l e ,  i n c l udi n g  b o t h fo r mu l a t i on a n d  

i mp l e men t a t i o n p ha s e s  ( e. g .  C ha n a n d  H u ff  1 9 92 ,  L u f t ma n  et  a l l  19 99 ,  

L u f t ma n  20 0 0 ,  Al l en  a n d W i l s on 2 0 0 3 ,  Ra nt ha m e t  a l  2 0 0 4 ,  C a mp b el l  e t  a l  

2 0 0 5 ,  B l e i s t e i n  e t  a l  2 0 0 6 a ,  B l ei s t e i n  e t  a l  20 0 6 b ,  G ut i e r r ez  e t  a l l  2 0 0 6 ) .  

M or e ov e r ,  a l l  p r ev i ous  e mp i r i ca l  s t udi e s  o f  t he  i mpa c t  o f  I C T  s t r a t eg i c  

a l i g n me n t  t o  b us i n es s  p er f o r ma n ce  ha v e  b ee n  c on d u ct e d i n  t h e c on t e x t  o f  

o nl y a  f ew  c oun t r i es ,  mai nl y i n  US A a n d U K ,  w h i ch a r e cha r a ct e r i z e d  b y 

h i g h l ev e l s  o f  eco n omi c  dev e l op men t  a n d IC T  di f f u s i on  a n d b i gg er  ma r k e t s ;  

a l s o US A a n d U K  ha v e  p a r t i c u l a r  s oc i o - c ul t u r a l  c har a c t e r i s t i cs ,  d i f f e r i n g  

c on s i der ab l y i n  a l l  t h e f i v e d i men s i on s  o f  n a t i on a l  cu l t ur e  p r op os e d  b y P r o f .  

H ofs t e de  (H of s t e de  G .  a n d H of s t e de  G .  J .  20 0 5 )  f r om t he  co r r es p on d i n g  

w or l d a v e r a ge l ev e l s  ( b o t h  co un t r i es  di f f e r i n g i n  t he s a me  di r ec t i o n )  ( s e e  

w w w. ge er t - ho f s t e de . c o m/ ) .  T he r e fo r e  t he r e s ul t s  o f  t he s e  s t ud i e s  a r e  

c on d i t i on a l  on t he  cha ra c t e r i s t i c s  o f  t hes e p a r t i c ul a r  n a t i on a l  con t ex t s ,  s i n c e  

t he  r e l e v a n t  l i t e r a t u r e  emp ha s i z es  t ha t  t he  n a t i o n a l  co n t ext  i s  s i gn i f i ca n t l y  

a f f e c t i n g a l l  i s s ue s  a n d  d i me n s i on s  o f  IC T  b us i n e ss  v a l ue  ( e . g .  O E C D 20 0 3 ,  

O E C D 2 0 0 4 ,  M el vi l l e  e t  a l  2 0 0 4 ) .  

  

4 . 2  L i t e ra t u r e  r e v i e w  
 
C on s i de r a b l e  r e s e a r ch h as  b ee n  c on d u ct ed  i n  t he l a s t  t w en t y yea r s  

c on c er n i n g v ar i o us  d i men s i on s  o f  I CT  s t r a t egi c  a l i g n me n t .  T hi s  r es ea r c h  ca n  
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b e g r ou p ed  i nt o  t h r e e  b a s i c  s t r e a ms :  i )  co n ce p t ua l i z a t i on a n d b as i c  

u n de r s t a n d i n g o f  I C T  s t r a t eg i c  a l i gn me nt  i i )  d ev e l o p me n t  o f  mod e l s  a n d  

f r a mew or ks  fo r  a s s es s i n g  a n d  di r e c t i n g  I CT  s t r a t eg i c  a l i gn men t ,  a n d  i i i )  

I mpa c t  o f  IC T  s t ra t eg i c  a l i gn m en t  o n b us i n e ss  p er f o r ma n ce .  T hes e t h r e e  

r es ea r ch s t r e a ms  a r e  r e vi ew ed  n ex t .  

 

4 . 2 . 1  C on c ep t u a l i za t i on  a n d  b a s i c  u n d er s t a n d in g  o f  e n t e rp r i s e  s y s t em s  
s t ra t e g i c  a l i g n m en t  

T h e mai n ob j ec t i v e o f  t hi s  r es e a r ch  s t r ea m i s  t o  con c e p t ua l i z e  a n d  

u n de r s t a n d  t he  IC T  s t r a t e g i c  a l i gn me n t ,  f oc us i n g  on t he  i de n t i fi c a t i on  o f  i t s  

b as i c  p r o c es s es ,  b a r r i e r s ,  c r i t i ca l  s ucc es s  fa c t o rs  a n d  b e n e f i t s  ( Ki n g ,  19 7 8 ;  

L e der e r  &  M e n de l o w,  198 8 ;  E ar l ,  198 9 ;  J a r v en p a a  & I v e s ,  199 0 ;  Z vi ra n ,  

1 990 ;  C ha n,  19 92 ;  E ar l ,  19 93 ;  L u f t ma n,  199 6 ;  R ei ch  & B en b as a t ,  19 96 ;  

A r ms t r o n g  & S a mb a mur t h y,  199 9 ;  L u f t m a n,  P ap p  &  B r i e r  199 9 ;  L u f t ma n &  

B r i er ,  199 9 ;  K ea r ns  &  L ed e r e r ,  20 0 0 ;  R ei ch  & B e n b as a t ,  2 0 0 0 ;  Al l en &  

W i l s on,  20 0 3 ;  C a mpb el l  e t  a l ,  2 0 0 5 ;  R a n t ha m e t  a l ,  20 0 5 ) .   

D ue  t o  sp a c e  l i mi t a t i on s  w e a r e  go i n g  to  out l i n e  b r i e f l y  onl y t he  mo s t  

r ep r es e n t a t i v e  p u b l i ca t i on s  o f  t hi s  r es ea r c h s t r e a m.  L ed er er  a n d M en d el o w  

( 19 88 )  a r gue  t h a t  on e  o f  t he  mos t  i mp or t a n t  b a r r i e rs  o f  I C T  s t r a t eg i c  

a l i g n me n t  i s  t he  di f f i cu l t y o f  co n v i n c i n g t op  ma n a ge men t  o f  t he  p o t e n t i a l  

s t r a t eg i c  p o t en t i a l  o f  I C T ,  b eca us e  t he  t op  ma n a g e me n t  us u a l l y l a ck s  

s u f f i c i en t  a wa r e n es s  o n  I CT  s t r a t egi c  p o t en t i a l ,  r eg a r ds  t he  us e  o f  comp u t e rs  

a s  a  s t r i ct l y op e ra t i on a l  s up p or t  t o ol ,  p er ce i v es  a  c r e di b i l i t y  ga p ,  doe s  n o t  

v i e w  i n f o r ma t i o n as  a  r es our c e ,  de ma n d s  f i na n c i a l  j us t i f i ca t i o n  a n d  a l s o i s  

a ct i on - o r i en t e d ;  f o r  o v er c o mi n g  t h es e di f f i c u l t i e s  t h e  a u t h o r s  p r op os e  a  

n umb er  o f  t ec hn i q ue s :  edu ca t e  t op  m a na ge m en t ,  ma r k et  IS  de p ar t me n t  

a cc o mp l i s hm en t s  t o  t he  t op  ma n a ge me n t ,  ha v e  u s er s  t o  do  t hi s  ‘ s el l i n g ’ ,  

p r o mot e  t h e b us i n e ss  i ma g e  o f  t he  I S  de p ar t me n t ,  r e sp o n d t o  ‘ out s i de f o r c e s ’  

i n f l ue n c i n g  t op  ma n a ge r s ,  ca p i t a l i z e  o n  cha n ge s  i n  ma n a g e m en t  a n d  p er f o r m  

h i g hl y s op h i s t i ca t ed  IS  p l a n n i n g t ha t  n ec es s i t a t e  t op  ma n a g e me n t  

i n v ol v e m en t .   

J a r v e n p a a  & I v e s  ( 1991 )  c on c l u de  t ha t  t he  ‘ i n v ol v e men t ’  o f  ex e c u t i v es  i n  I S  

a ct i vi t i es  ( i . e.  t he  ‘ p s ych o l ogi ca l  s t a t e ’ )  i s  mor e  s t r on g l y a s s oc i a t e d wi t h  

t he  p r og r e s s i v e us e  o f I C T  i n  t he  en t e r p r i s e  t ha n  t he ‘ p a r t i c ip a t i on ’  o f  

e xe c u t i v es  i n  I S  a c t i v i t i es  ( i . e.  t h e i r  ‘ a ct ua l  b eha v i o r s ’ ) ;  a l s o ex e cu t i v e  

i n v ol v e m en t  i s  i n f l u en c ed b y a  C E O' s  par t i ci p a t i on,  p r ev a i l i n g  

o r ga n i z a t i on a l  c on d i t i on s ,  a n d t he e x ec u t i v e' s  f un c t i o n a l  b a ck g r o un d .   
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E a r l  ( 1993 )  i den t i f i ed  f i v e  b a s i c  a pp r oa che s  t ha t  a r e a d op t ed  b y b us i n es s e s  

f o r  a ch i e v i n g  ent e r p r i s e  s ys t ems  s t r a t eg i c  a l i g n me n t :  t he  b us i n e ss - l e d  

a pp r oa ch ,  t he  me t hod - l ed  app r oa ch ,  t he  a dmi n i s t r a t i v e  a pp r oa ch ,  t h e  

t e chn o l ogi ca l  a pp r oa ch  a n d t h e  or ga n i z a t i on a l  a pp r oa ch ;  ea ch  o f  t h es e  

a pp r oa ch e s  ha s  d i f f e r en t  c ha r a c t e r i s t i cs  a n d  t h er e f o r e  di f f e r en t  l i k e l i ho od  o f  

s uc c es s ,  t he  o r ga n i z a t i on a l  app r o a ch  app ear i n g  t o  b e mor e  e f f e c t i v e .   

L u f t ma n,  P a pp  a n d  B r i e r  ( 19 99 )  i d en t i f i e d a  n umb er  o f  en a b l er s  o f  a l i g n me n t  

b et w een  b us i n es s  a n d  I CT  s t r a t eg i e s :  s en i o r - ex e c u t i v e  s upp o r t  fo r  IT ,  I T  

i n v ol v e m en t  i n  s t r a t e g y d ev e l op men t ,  I T  un der s t a n d i n g  t he  b us i n es s ,  

p ar t n er s h i p  b et w e e n  I T  a n d n on - I T  uni t s ,  w el l - p r i o r i t i z ed  I T  p r o j ec t s  a n d  I T  

d e mon s t r a t i n g l ea d er s h ip ) .   

R e i c h  &  B e n b a s a t  ( 20 0 0 )  i n v e s t i ga t e d  t h e  i n f l ue n c e  o f  f ou r  f a c t o r s  on  t h e  

‘ s oci a l  d i men s i on ’  o f  I C T  s t r a t eg i c  a l i gn me n t  ( d ef i n ed  a s  t he  ex t e nt  t o  

w hi c h  b us i n es s  a n d I T  ex ec u t i v es  mu t ua l l y  u n de r s t a n d  a n d a r e  c o mmi t t e d t o  

b ot h  t he b us i n e ss  a n d  t he  I T  mi s s i on ,  ob j e ct i v e s ,  a n d  p l a n s ) :  s ha r e d do mai n  

k n ow l edg e  b et w e e n  b us i n e ss  a n d  I T  e xe c u t i v e s ,  IT  i mp l e me n t a t i on  s ucc es s ,  

c o mmun i c a t i on b e t w ee n  b us i n es s  a n d  IT  e xe cu t i v e s ,  a n d c on n e c t i on s  

b et w een  b us i n e ss  a n d I T  p l a n ni n g  p r oc e s s es ;  t he y f o un d t ha t  a l l  t he s e  f ou r  

f a c t or s  i n f l uen c e  ‘ s h o r t - t e r m a l i gn m en t ’ ,  wh i l e  o nl y t he  s ha r ed  d o ma i n  

k n ow l edg e  i n f l uen c es  ‘ l o n g - t e r m a l i g n me nt ’ .   

C a mp b el l  e t  a l  ( 2 0 0 5 ) ,  b as ed  on  a  r evi e w o f  t he  p r e v i ous  r es ea r c h on  IC T  

s t r a t eg i c  a l i g n me n t ,  i de n t i f y  t w o b as i c  a p p r oa che s  i n  i t :  t he  ‘ s oc i a l ’  

( f ocu s i n g  p r i ma r i l y o n  t he  p eop l e i n v o l v e d i n  a ch i e vi n g a l i gn men t )  a n d t h e  

‘ i n t e l l e c t ua l ’  ( i n v es t i ga t i n g  ma i nl y t he  r e l ev a n t  p l a n s  a n d p l a n n i n g  

met ho do l og i e s ) ;  a l s o,  t h e y r e ma r k t ha t  m os t  o f  t he  r e s ea r ch  on  I C T  s t r a t eg i c  

a l i g n me n t  a d op t s  t he  i n t el l ec t u a l  app r o a c h ,  a n d  r e c o mmen d  a  co mb i n a t i on o f  

t he s e  t wo  a pp r oa ch e s  a s  t he  op t i ma l  a pp r oa ch .   

Al s o  a dop t i n g  s uch  a  comb i n e d  a pp r oa c h a n d  b a s e d o n t h e a n a l ys i s  o f  t h e  

c on t e n t  f r om a  n u mb er  o f  i n t e r v i e ws  wi t h  s e ni o r  I C T  ma n a ger s  t h e y 

c on c l ude d  t ha t  a l l  o f  t he m b el i e v e d  t ha t  s t r a t eg i c  a l i g n me n t  gen er a l l y  

d ep e n ds  up on  co m mu n i ca t i on ,  c o l l ab o r a t i on,  de v e l op me n t  o f  t r u s t  a n d  s ha r e d  

d oma i n k n owl edg e ,  as  s ugge s t e d i n  t he  r el e v a n t  l i t e r a t u r e;  how ev e r ,  i t  wa s  

p ra c t i ca l l y  p r ob l ema t i c t o  a ch i e v e  t hes e  p r er eq u i s i t es ,  d ue  t o  t h e p r ev a l en t  

c u l t ur e  i n  t he i r  o r g a ni z a t i ons  t ha t  p r omot ed  co mp e t i t i on  b e t w e e n  

d ep a r t me n t s .  

T h i s  r es e a r ch s t r ea m ha s  p r ovi de d  a  b as i c  c on c ep t ua l i za t i on  a n d  

u n de r s t a n d i n g o f  t h e IC T  s t ra t eg i c  a l i gn me n t ,  co n c e r n i n g  mai nl y i t s  b as i c  
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p r o ces s e s ,  b a r r i e r s ,  c r i t i c a l  s uc c e ss  f a c t o r s  a n d  b en e f i t s .  H ow e v er ,  mor e  i n -

d ep t h r es e a r ch  i s  r e q ui r ed  o n t he s e  t op i cs ,  i n  va r i ous  t yp es  a n d  s i z es  o f  

e n t e r p r i s es ,  i n  v a r i ous  i n du s t r i es  a n d n a t io n a l  a n d cu l t u r a l  c on t ex t s ,  a n d  f o r  

v ar i ous  t yp e s  o f  I C T ,  i n  o r d er  t o  ge t  a  dee p er  a n d mo r e  c o mp l e t e  

u n de r s t a n d i n g o f  t he m.  

 

4 . 2 . 2  D ev e l o p m e n t  o f  m od e l s / fr a m e w o rk s  fo r  d i re c t i n g / a s s e s s i n g  
e n t e rp r i s e  s y s t e m s  s t r a t eg i c  a l i g n m e n t  

T his  r es e a r ch  s t r e a m a i ms  t o  s upp o r t  t h e  p r a c t i c a l  app l i c a t i on i n  ‘ r e a l - l i f e ’  

o f t he  IC T  s t r a t e g i c a l i g n me n t  con c ep t  b y d ev e l op i n g mod el s / f r a me w or k s  f o r  

a s s i s t i n g  t he  t ec hn i c a l  a n d t he b us i n e ss  ma n a gem en t  i n  di r ec t i n g  a n d  

a s s es s i n g  e n t e r p r i s e  s ys t e ms  s t r a t e gi c  a l i gn m en t .  T he  mo s t  w i de l y u s ed  o f  

t he  mo d el s / f r a m ew or k s  t h a t  ha v e b e en  de v e l op ed  f o r  di r ec t i n g s t r a t e g i c  

a l i g n me n t  i s  t he  ‘ S t r a t e gi c  A l i gn me nt  M o del ’  ( S AM )  de v e l op ed  b y 

H en der s on a n d V en k a t r a ma n ( 199 9 ) .   

As  w e ca n s e e  i n  F i gu r e  1  i t  i s  b as ed on t wo  b a s i c  d i me n s i on s  o f  r eq ui r e d  

l i n k a ge :  i )  t h e ‘s t r a t egi c  f i t ’  ( = l i n k a ge b e t w e e n ‘ e x t e r n a l  c omp on e n t s ’  

( co n c e r n i n g t h e  e x t e r n a l  en vi r on m en t  o f  t he  en t e rp r i s e )  a n d ‘ i n t e r n a l  

c o mp on e n t s ’  ( con c er ni n g  t h e  i nt e r n a l  e n v i r on men t  o f  t he  e n t e r p r i s e ) )  a n d  i i )  

t he  ‘ f un c t i ona l  i n t e g r a t i on ’  ( = l i n k a g e  b e t w e e n  t he  ‘ b us i n e ss  doma i n’  a n d  t h e  

‘ I S  do ma i n ’ ) .  I n  t he  s t r a t e g i c  f i t  d i m e ns i on  t h e m ode l  vi ew s  s t r a t eg y a s  

c on s i s t i n g  o f  t w o  comp on e n t s ,  t he  ‘ ex t e r n a l ’  a n d t he  ‘ i n t e r n a l ’  o n e ,  wh i c h  

s hou l d  b e w el l  i n t eg ra t ed .   

I n  p ar t i cu l a r ,  i t  v i e ws  I C T  s t r a t e g y as  c on s i s t i n g o f  o n e  co mp on en t  

c on c er n i n g t he  ‘ e x t e r na l  do ma i n ’  ( = de c i s i on s  on  ho w t he  e n t e r p r i s e  i s  

p os i t i on ed  i n  t he  IC T  ma r k e t p l a ce ,  e . g .  w hi ch  o f  t he  ex i s t i n g I C T  i n  t h e  

ma r k e t p l a c e  i t  i s  go i n g  t o  us e ,  wh i c h a r e  t h e i r  r eq u i r ed  p e r fo r ma n c e  a n d  cos t  

a t t r i b u t e s ,  wh at  ki n d o f  r e l a t i o n s  i t  h as  wi t h  t he i r  v e n do r s ,  s uch  a s  

o ut s o u r c i n g,  s t ra t eg i c  a l l i a n c es ,  et c. )  a n d  on e  co mp o n en t  c on c er n i n g  t h e  

‘ i n t e r na l  d oma i n ’  ( = de c i s i on s  on  ho w t he i n t e r na l  I C T  i n f r as t r u c t ur e  o f  t h e  

e n t e r p r i s e  wi l l  b e  con f i gu r e d  a n d  ma n a g ed :  I C T  a r c h i t ec t u r e ,  p r o c es s es  a n d  

s ki l l s ) ,  wh i ch s hou l d  b e w el l  in t eg r a t e d .  S i mi l a r l y i t  v i ew s  b us i n e ss  s t r a t e g y 

a s  co n s i s t i n g  o f  t w o  c omp on e n t s  w hi ch  s hou l d  b e  a l s o w el l  i n t e g r a t ed :  on e  

c o mp on e n t  co n c e r n i n g  t he  ‘ e xt e r n a l  domai n ’  ( =  de c i s i on s  a b out  b us i n es s  

s cop e,  di s t i n c t i v e  c omp et e n c i es  a n d  b us i n es s  r el a t i on s  wi t h  o t he r  

o r ga n i z a t i ons )  a n d on e  c omp on e n t  c on c er n i n g  t he  ‘ i n t e r n a l  d oma i n’  ( =  

d ec i s i on s  a b o ut  i t s  a d mi ni s t r a t i v e  i n f r as t r uc t u r e/ a r ch i t e c t u r e,  b us i n es s  
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p r o ces s e s  a n d  huma n  r e s o u r c es  s ki l l s ) .  I n  t he  fu n c t i on a l  i n t eg r a t i o n  

d i m en s i on  t h e  mo d el  vi e ws  t w o d oma i ns ,  t he  b us i n es s  d o ma i n  a n d  t h e I S / IC T  

d oma i n,  a n d  p r op os e s  i n t e g r a t i on b e t we en  t h e m a t  t wo  l ev e l s :  ‘ s t r a t e gi c  

i n t e g r a t i on ’  ( = i nt eg r a t i o n b e t we e n  t he i r  ex t e r n a l  d oma i n c o mp on e n t s )  a n d  

‘ op er a t i ona l  i n t e g r a t i on ’  ( = i nt eg r a t i o n  b e t w ee n  t he i r  i n t e r n a l  doma i n  

c o mp on e n t s ) .  

 
Fi g u re  3 .  T h e  ‘ S t r a t eg i c  A l i g n m en t  M o d e l ’  ( S A M ),  H en d e rs o n ,   

J .  C . ,  V en k a tr a m a n ,  H.  ( 1 9 9 9 )  
 

B a s e d o n t he  a b ov e  d i me n s i on s  t he S A M p r op os es  t ha t  t he  c o mp l e t e  

e n t e r p r i s e  s ys t e ms  s t r a t e g i c  a l i gn m en t  c on s i s t s  i n  t he  i n t e g r a t i on  b e t w ee n  

t he s e  fo u r  doma i ns  o f  s t r a t egi c  c ho i c e :  b us i n es s  e xt e r n a l  s t r a t eg y,  IC T  

e x t er n a l  s t r a t eg y,  b us i n e ss  i n t e r n a l  s t r a t e g y a n d  I C T  i n t e r n a l  s t r a t e g y.  Al s o  

u s i n g  t h i s  mod el  t he  a u t h or s  p r op o s e  a n d  des cr i b e  f ou r  a l i g n me n t  

p er s p e c t i v es :  b us i n ess  s t ra t eg y e xe c u t i on ( ex t e r n a l  b us i n es s  s t r a t e g y à  

i n t e r n a l  b us i n es s  s t r a t eg y à  i n t e r n a l  I C T  s t r a t e g y) ,  t e chn o l og y- b a s e d  

t r a n s f o r ma t i o n ( e x t e r n a l  b us i n e ss  s t r a t eg y à  e xt e r n a l  I C T  s t r a t eg y à  

i n t e r n a l  I C T  s t ra t eg y ) ,  exp l o i t a t i o n o f  I C T  c o mp et i t i v e  p ot e n t i a l  ( ex t e r n a l  

I C T  s t r a t eg y à  e x t e r n a l  b us i n es s  s t r a t e g y à  i n t e r n a l  b us i n es s  s t r a t eg y)  a n d  

s er vi c e l ev e l  i mp r ov e me n t  ( e x t e r n a l  I C T  s t r a t eg y à  i n t e r n a l  IC T  s t r a t e g y à  

i n t e r n a l  b us i n e ss  s t r a t eg y) .  

S ma c z n y ( 20 0 1 )  a r gue s  t h a t  a  ma j o r  di sa dv a nt a g e  o f  t h e  S A M i s  t ha t  i t s  

b as i c  a l i gn me n t  a pp r o a c h  i s  t h e  s eq u en t i a l  d ev e l op men t  o f  s t r a t eg i e s ;  h e  

s t a t es  t ha t  t h i s  ap p r oa c h  w as  t he  a pp r op r i a t e  on e  f o r  t he  p e r i o d  i n  wh i c h  

S A M w as  de v e l o p ed  ( ch ar a c t e r i z ed  b y a  mor e  s t a b l e b u s i n ess  e n v i r on m en t ) ,  

b ut  l a t t e r ,  due  t o  maj o r  ma r k et  c ha n g es  a n d  a l s o  d ue  t o  t he  i n cr ea s e d  

r e l i a n ce  o f  o r g a ni za t i on s  on  I CT ,  i t  h a s  b e co m e s l ow  a n d i n s u ff i ci e n t  ( a t  

l eas t  f o r  s o me  i n dus t r i es  a n d  b us i n es s  c ont ex t s ) .  F or  t h i s  r eas on h e  p r op os e s  
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a  ‘ f us i on ’  app r oa ch  i ns t ea d ,  w hi c h  a l l ow s  b us i n es s  a n d  I CT  s t r a t e g i es  t o  b e  

d ev e l op ed  a n d  i mp l em en t e d  s i mu l t a n e ous l y.   

O n th e c on t r a r y A vi s on e t  a l  (2 0 0 4 )  u s e d s uc c es s f ul l y a n d v a l i da t ed t h i s  

S A M i n a  f i na n c i a l  s e r vi ce s  f i r m ,  a n d f i n a l l y  c on c l u de d  t ha t  i t  h as  a  goo d  

c on c ep t ua l  a n d  p r a c t i c a l  v a l ue ;  a l s o t h e y d ev e l op ed  a  f r a me w or k  f o r  i t s  

p ra c t i ca l  ap p l i c a t i on ,  wh i ch  e n a b l es  t he  t ech n o l og y a n d  b us i n e ss  

ma n a ge me n t  t o  de t e r mi n e  t he  cu r r en t  l ev e l  o f a l i gn me n t  a n d t o  mo n i t o r  a n d  

c ha n ge  i t  i n  t he  f u t u r e  as  r e q ui r ed.   

F u r t h er mor e ,  i t  i s  w or t h  me n t i on i n g a n ot he r  a pp r oa c h  t ha t  de v e l op ed  b y V a n  

D er  Z e e  & D e J on g ( 199 9 )  f o r  p l a n n i n g a n d s et t i n g  goa l s  f o r  IC T  a n d   

e v a l u a t i n g i t s  r es u l t s  b as e d  on  t he  b us i n e s s  c ont ex t ,  w hi c h i s  f oun d ed  on  t h e  

c on c ep t s  o f  t h e  B al a n ce d  B us i n e ss  S co r e c a r d .   

Al s o ,  a  n u mb e r  o f  mo d el s / f r a m ew or k s  ha v e  b e en  dev e l op e d  f o r  as s i s t i n g  

t e chn i c a l  a n d b us i n e ss  ma n a ge men t  i n  a s s es s i n g  t he  l ev el  o f I CT  s t r a t e gi c  

a l i g n me n t  i n  t he i r  o r ga ni z a t i on.  T he  mos t  wi de l y u s e d  o f  t h e m i s  t h e  

‘ S t r a t eg i c  Al i gn m en t  M at ur i t y M ode l ’  ( S A M M)  d ev e l op e d  b y L u f t ma n  

( 20 0 0 ) ;  i t  i s  b as ed  o n s i x  c r i t e r i a  o f  I C T  s t r a t eg i c  a l i gn men t  ma t ur i t y  

( C om mu n i c a t i on s  M at u r i t y ,  C omp et e n c y/ V al u e M eas u r e men t  M at ur i t y ,  

G ov e r n a n c e  M a t u r i t y,  P a r t n e rs hi p  Ma t u r i t y,  S c op e &  A r ch i t ec t u r e M at u r i t y,  

S k i l l s  M a t ur i t y) ,  e a c h  o f  t h em co n s i s t i n g o f  a  n umb er  o f  a t t r i b ut es  (s ub -

c r i t e r i a ) ,  w h i ch  a r e  e v a l ua t ed i n  a  f i v e- l ev e l s  s ca l e  ( I ni t i a l / A d- h oc  P r oc es s ,  

C om mi t t ed  P r oc es s ,  E s t ab l i s he d  F oc us ed  P r oc es s ,  I mp r ov e d / M a n a ge d  

P r oc es s ,  O p t i mi s ed P r oc es s ) .   

T h e  S AM M  en ab l e s  t h e  ev a l ua t i on o f  I C T  a l i g n me n t  p r a ct i ce s  i n  a n  

o r ga n i z a t i on a n d a l s o t he d es i g n o f  i mp r ov e me n t s  o f t he m.  A n ot he r  I T  

a l i g n me n t  ma t u r i t y  m ode l  ha s  b ee n  d e v e l op ed  b y t h e  I T  G ov er n a n ce  I ns t i t ut e  

( I T GI )  ( w ww. i t gi . o r g)  as  p ar t  o f  t h e  C o b i T  ( C ont r ol  ob j ec t i v e s  f o r  I T  a n d  

r e l a t ed T ec hn o l o gi es )  f r a m ew or k  ( IT G I ,  2 0 0 5 ) .  I n  p a r t i cu l a r ,  C ob iT  i n c l ude s  

a  p r oc es s  n a m ed  ‘ D e f i n e  a  S t r a t eg i c  I n f o r ma t i on T e chn o l og y P l a n ’ ,  wh i c h  

a i ms  t o  s a t i s f y ‘ t he  b us i n e ss  r eq u i r e me nt  t o  s t r i k e  a n op t i mu m b a l a n ce  o f  

I n f o r mat i on  T e c hn o l og y opp o r t u ni t i e s  a n d  IT  b us i n es s  r e q ui r e me n t s ’ ;  t h i s  

p r o ces s  i n c l ude s  a  s t r a t eg i c  a l i gn men t  mat u r i t y mod e l  c on s i s t i n g  o f  s i x  

l e v el s  ( 0 : N o n- ex i s t en t ,  1 : I n i t i a l / A dH o c,  2 :R ep ea t ab l e  a n d  I n t ui t i v e ,  

3 :D e f i n e d  P r oc es s ,  4 : M a n a ge d  a n d  M ea s u r a b l e,  5 : Op t i mi z ed )  a n d  a l s o  

g ui da n ce  f o r  us i n g i t  i n  or der  t o  a s s es s  t he  ma t u r i t y l ev e l  o f  a n o r g a ni z a t i on.   

B l ei s t e i n  et  a l  ( 20 0 6 a ,  20 0 6 b )  a r g ue  t ha t  IC T  s t r a t eg i c a l i gn me n t  i s  

n ec e ss ar y n ot  onl y a t  t h e ex ecu t i v e  l ev e l ,  b ut  a l s o a t  t he  l ev e l  o f  t h e  

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 83 

i n d i vi dua l  I T  p r oj ec t s  as  w e l l ;  i n  t hi s  di r ec t i o n t he y  p r op os e  a  r eq u i r em en t s  

e n g i n e er i n g f r a me w or k  t ha t  a ddr e s s es  t he  b us i n e ss  s t r a t e g y a n d  t h e  

a l i g n me n t  o f  I T  p r o j e c t s ’  r eq ui r e me n t s  w i t h  b us i n e ss  s t r a t eg y.  

 

4 . 2 . 3  I m p a c t  o f  I C T  s tr a t eg i c  a l i g n m e n t  o n  b u s i n e s s  p er fo r m a n c e  

H ow ev er ,  onl y a  s ma l l  p ar t  o f  t h e  ex t en s i v e  r es ea r c h  t ha t  has  b ee n  con du c t e d  

o n I C T  s t r a t eg i c  a l i g n me n t  i s  d ea l i n g w i t h  i t s  i mp a c t  on b us i n e s s  

p er fo r ma n ce ,  des p i t e  t he c r i t i c a l  i mp or t a n c e  o f  t hi s  q u es t i o n.  I n  t h e  

f o l l owi n g w e r ev i e w t he  ma i n emp i r i ca l  s tu di es  t ha t  ha v e b ee n  con du c t e d i n  

t h i s  di r ec t i on .   

K i n g  a n d T e o  exa mi n e d  e mp i r i c a l l y t h e  i mp a ct  o f  f ou r  t yp es  o f  i n t eg r a t i o n  

b et w een  t he  b us i n e ss  p l a n (B P )  a n d t he  i n f o r ma t i o n p l a n ( I S P )  

( a d mi ni s t ra t i v e ,  s eq u en t i a l ,  r ec i p r oca l ,  f u l l  i n t e g r a t i on )  on  t h e  p e r c e i v e d  

e x t en t  o f  va r i o us  k i n ds  o f I S P  p r ob l e ms  ( c on c er n i n g  o r ga n i z a t i on ,  

i mp l e men t a t i o n,  d a t ab as e ,  h a r dw ar e  a n d  c os t )  a n d a l s o on  t h e  p er ce i v ed  I S  

c on t r i b ut i on t o  va r i ous  m ea s u r e s  o f  o r g a ni z a t i on a l  p er f o r ma n c e  (T e o  a n d  

K i n g 1 9 96 ,  Ki n g  a n d T eo  2 0 0 0 ) ;  u s i n g  d a t a  f r o m 15 7  l a r g e US A f i r ms  f r o m 

t he  C or p o ra t e 1 0 0 0  B ook t he y f oun d  t ha t  t he  e x t en t  o f  B P - IS P  i nt eg r a t i o n  

h as  a  s t a t i s t i ca l l y  s i g ni f i c a n t  p os i t i v e  r e l a t i on wi t h  t he  p er c e i v e d  I S  

c on t r i b ut i on t o  o r ga ni z a t i o n a l  p e r f o r ma n c e ,  a n d  a l s o  a  s t a t i s t i c a l l y 

s i gni f i ca nt  n eg a t i v e  r e l a t i o n wi t h  t he  p er c e i v ed  ex t e nt  o f  IS P  p r ob l ems .   

C ha n et  a l  (1 997 )  i n v es t i ga t e d  e mp i r i c a l l y t h e  i mp a ct  o f  I S  s t r a t e gi c  

a l i g n me n t  on  p er ce i v ed  IS  e f f e c t i v e n es s  a n d p er ce i v ed  b us i n es s  

p er fo r ma n ce ;  u s i n g  da t a  f r om 16 4  N or t h - A me r i c a n  f i na n c i a l  s e r v i ces  a n d  

ma n uf a c t u r i n g  f i r ms  f r om t he  D u n a n d  B r a ds t r ee t  di r e c t or i e s  ( f r o m US A a n d  

C a na da )  w i t h  mor e  t h a n 10 0  e mpl o ye es  t he y con s t r uct e d  a  s t r uc t u r a l  

e q ua t i o ns  mod e l  (S E M ) ,  f r o m w h i ch  i t  w as  c on c l ude d t ha t  I S  s t r a t e gi c  

a l i g n me n t  ha s  s t a t i s t i c a l l y s i g n i fi c a nt  p os i t i v e  con t r i b u t i on s  t o  b ot h  

p er ce i v ed  I S  e f f e c t i v en e ss  a n d  p er ce i v ed  b us i n es s  p e r f o r ma n c e .   

Us i n g t he  s a m e da t a  S ab h er w al  a n d  C ha n ( 20 0 1 )  a dd r es s e d  t he  s a me r es ea r c h  

q ues t i on,  b u t  i n  r e ga r d  t o  b us i n ess  s t r a t e g y,  c on s i d er i n g  t hr e e  d i f f e r en t  

b us i n es s  s t r a t e g i es :  f o r  ‘ def e n de r s ’ ,  ‘ p r os p ec t o r s ’  a n d  ‘a n a l yz er s ’ ;  t he i r  

r es ul t s  i n d i ca t e  t h a t  IC T  s t r a t e g i c a l i g n me n t  a f fe c t s  p er ce i v ed  b us i n es s  

p er fo r ma n ce ,  b ut  on l y i n  s ome o r ga ni z a t i ons  t ha t  a dop t  a  ‘p r o sp e c t o r ’  o r  

‘ a n a l yz er ’  b us i n es s  s t ra t e g y,  a n d  n o t  i n  t h e  on es  a dop t i n g a  ‘ de f e n de r ’  

b us i n es s  s t r a t e g y.   
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C r a g g e t  a l  ( 20 0 2 )  ex a mi n ed  t h e  l i n k  b e t we en  IT  s t r a t eg i c  a l i g n me n t  a n d  

f ou r  me a s u r es  o f p e r c e i v e d f i r m p e r f o r ma n c e  i n  t he  c on t e xt  o f s ma l l  f i r ms ;  

u s i n g  da t a  f r om 25 0  s mal l  UK  ma n uf a c t u r i n g  f i r ms  t he y con c l ude d  t h a t  t h e  

s ub g r o up  o f  t he m wi t h hi ghe r  l ev e l s  o f  a l i gn me n t  ha d h i gher  l e v e l s  o f a l l  

t he s e  f ou r  me as u r es  o f  p er ce i v ed  f i r m p er fo r ma n c e  t ha n  t he  s ub g r oup  w i t h  

l ow e r  l ev e l s  o f a l i g n me n t .   

B e r g er on  et  a l  ( 20 0 3 ) ,  b a s e d  on da t a  c o l l e ct e d  t h r ou gh  a  ma i l  s u r v e y f r o m  

1 10  C a na d i a n s mal l  a n d med i u m f i r ms  ( ha v i n g b e t w ee n  10  a n d 3 0 0  

e mp l o yee s ) ,  a n d  us i n g  c l us t e r  a n a l ys i s  fo un d  t ha t  l ow - p er f o r ma n c e  f i r ms  

e xh i b i t e d  a  con f l i ct u a l  co a l i gn m en t  p a t t e r n  o f  b us i n e ss  s t r a t e g y,  b us i n es s  

s t r u ct u r e,  I T  s t r a t e g y a n d I T  s t r uc t ur e .  

T h e  onl y p r e v i ous  e mp i r i c a l  i n v e s t i ga t i on  o f  t h e  i mpa c t  o f  IC T  a l i gn me n t  o n  

b us i n es s  p er f o r ma n c e  t h a t  has  b ee n  b as e d  o n ob j ec t i v e  mea s u r es  o f  b us i n e s s  

p er fo r ma n ce  a n d  I S  co n t r i b u t i o n t o  i t  w a s  t he  on e  c on du ct ed  b y B yr d  e t  a l  

( 20 0 5 ) ;  b as ed on  d a t a  f r o m 27 5  c omp a ni e s  i n  S out h - e as t e r n  US A t h a t  

ma n uf a c t u r e  f ab r i c a t ed  met a l  p r od uc t s ,  t h e y c o n s t r uc t ed e c on o me t r i c mo de l s  

wi t h  s a l es  r e v e n ue  p e r  e mp l o yee  a n d  p r o f i t  p e r  e mp l o yee  as  dep en d en t  

v ar i ab l e s ,  w hi l e  as  i n d ep e n d e n t  v a r i ab l e s  t h e y us e d :  a )  t he  I T  exp en d i t u r e  

p er  emp l o ye e ,  b )  a  me a s u r e  o f  I S  s t r a t e gi c a l i gn me n t  ( e xa mi ni n g f ou r  

d i f f e r en t  I S  s t r a t eg i c  a l i gn m en t  me a s u r e s )  a n d  c )  a n  i nt e r a ct i on t e r m eq ua l  

t o  t he  p r o duc t  o f  t h e ab o v e  t w o  v ar i ab l e s  ( t h e  I T e xp en d i t u r e p er  emp l o ye e  

a n d t he  IS  s t ra t eg i c  a l i g n me n t  me as u r e) .  I n  a l l  t he s e  ec on o m et r i c  mo d el s  t h e  

c oe f f i c i en t  o f t h i s  i n t e r a c t i on  t e r m w as  f ou n d t o  b e  p os i t i v e  a n d  s t a t i s t i c a l l y  

s i gni f i ca nt ,  s o  i t  wa s  c on c l u de d  t h a t  t her e  i s  a  s yn er gi s t i c  cou p l i n g  ( p os i t i v e  

i n t e r a ct i on )  b e t w ee n  IT  s t r a t e g i c  a l i gn m en t  a n d  I T  i n v es t me n t  wi t h  r es p e c t  

t o  f i r m p e r fo r ma n c e.  H ow e v er ,  t he  e con ome t r i c  mo del s  c on s t r u c t ed  i n  t h i s  

s t ud y w er e  pa r t i a l ,  s i n ce  t he y d i d  n ot  i n c l ude  s ome  n e ce ss a r y i n dep en d en t  

v ar i ab l e s ,  s u ch  a s  n o n - I T  ca p i t a l  a n d  l ab o u r ;  a cco r d i n g  t o  f un da me n t a l  

p r o duc t i on  eco n o mi cs  t h e  ou t p u t  o f  a  fi r m i s  a  f un c t i o n  o f  t h e  l ab ou r  a n d  t h e  

c ap i t a l  i t  u s es ,  s o  mo s t  o f  t he  p ub l i she d  q ua n t i t a t i v e  s t ud i e s  o f  t h e  

c on t r i b ut i on o f I S  i n v e s t m en t  t o  b us i n e ss  per f o r ma n c e  ( e . g .  B r yn j ol f s s on a n d  

H i t t  199 6 ,  S t ol a r i ck  19 9 9 ,  R a mir e z  20 0 3 ,  Ar v a n i t i s  2 0 0 5 ,  H e mp el l  20 0 5 ,  

L o uk i s ,  S ap oun a s  a n d  Ai v a l i s  20 0 6 )  a r e  b a s e d on t h e w e l l - es t ab l i s hed  a n d  

v a l i da t e d  C ob b - D ougl a s  p r odu ct i on f un c t io n,  wh i c h  exp r es s es  f i r m  o ut p ut  a s  

a n exp on e n t i a l  fu n c t i on o f  l ab o u r  a n d ca p i t a l  ( w h i c h i s  u s ua l l y d i vi de d  i nt o  

I T  cap i t a l  a n d n on - I T  c a p i t a l ,  i n  or der  t o  e xa mi n e  w het he r  t he s e  t w o  t yp es  

o f c a p i t a l  ha v e  d i f f e r e n t  el as t i c i t i es  a n d ma r gi n a l  p r o duc t i v i t i es ) .   
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A c c o r di n g t o  t he  ec o n o met r i cs  l i t e r a t ur e  ( e. g .  G r e e n e  2 0 0 3 ,  G u j a r a t i  2 0 0 3 )  

t he  omi s s i on  o f  a  n ec es s a r y i n d ep e n d e n t  v a r i ab l e  ( mo d el  un d er f i t t i n g )  

i n t r od uce s  b i a s es  i n  t he  es t i ma t i o n  o f  t he  mo d el  co e f f i ci e n t s .  I n  p ar t i c u l a r  

e a c h  o f  t h e  c o ef f i ci en t s  wi l l  b e  ov e r e s t i mat ed ,  i f  t he  co r r es p on d i n g  

i n d ep e n d e n t  v a r i a b l e  i s  p os i t i v e l y c o r r e l a t ed  w i t h  t he  omi t t e d  i n dep en d e n t  

v ar i ab l e ,  o r  wi l l  b e  un d er es t i ma t e d,  i f  t he  c o r r e sp o n di n g  va r i a b l e i s  

n ega t i v e l y c o r r e l a t ed  wi t h  t he  omi t t ed  i n dep e n de n t  va r i a b l e;  t a ki n g  i nt o  

a cc oun t  t h a t  i n  t he  ab ov e  s t u d y t he omi t t ed  i n d ep e n d en t  va r i a b l es  ( n on - I T  

c ap i t a l  a n d  l a b our )  a r e  p r o b ab l y p os i t i v e l y co r r e l a t ed  wi t h  t he  i n cl ude d  

v ar i ab l e s  ( I T  exp en d i t u r e  p er  e mp l o ye e ,  I S  s t r a t e g i c a l i gn men t  mea s u r e a n d  

i n t e r a ct i on  t e r m) ,  i t  i s  l i k e l y  t ha t  t he i r  ca l c u l a t ed  co e f f i c i e n t s  mi gh t  b e  

o v er es t i ma t e d.   

F r om t he a b ov e  r e vi ew  o f  t he r el a t i v e l y f ew e mp i r i ca l  s t ud i es  t ha t  h a v e  b ee n  

c on d u ct ed  a b o ut  t he  c on t r i b ut i on  o f  IC T  s t r a t e gi c  a l i gn m en t  t o  b us i n e ss  

p er fo r ma n ce  i t  i s  co n c l ud ed  t ha t  n ea r l y  a l l  o f  t he m ( wi t h  t h e  exc ep t i on  o f  

t he  o n e co n d uc t ed  b y B yr d e t  a l  (2 0 0 5 ) )  a r e  b as ed  on  ma n a ger s ’  s ub j ec t i v e  

p er ce p t i o ns  o f  b us i n e ss  p er fo r ma n c e  o r  con t r i b ut i on  o f  I S  t o  b us i n es s  

p er fo r ma n ce ,  as  d ep e n de n t  v a r ia b l es ,  a n d do  n ot  us e  ob j e c t i v e  me as u r es  o f  

t he m;  a l s o,  as  exp l a i n ed  a b ov e ,  t h e  onl y o f  t he s e  s t udi es  t ha t  us es  o b j ec t i v e  

mea s u r es  ( b y B yr d e t  a l  20 0 5 )  i s  b as ed  o n p ar t i a l  mode l s .   

A n o t h er  c ha ra c t e r i s t i c  o f  t he s e  p r e v i ous  s t ud i es  i s  t h e i r  f oc us  on  IC T  

s t r a t eg i c  a l i gn me n t  o nl y i n  t he  fo r m u l a t i on  o f  s t r a t eg y a t  t he  ex e cu t i v e  

l e v el ;  ho we v er ,  t he y a r e  n o t  dea l i n g w i t h  I C T  s t r a t e gi c  a l i g n me n t  i n  t h e  

mi ddl e  a n d  t he  l ow e r  h i e r a r ch i c a l  l ev e l s ,  a n d  a l s o  i n  t he  s t r a t e g y 

i mp l e men t a t i o n p has e.  T he r e f o r e  f u r t her  emp i r i c a l  r e s e a r ch  i s  r eq u i r e d  

c on c er n i n g t h e  co n t r i b u t i o n o f  I CT  s t ra t eg i c  a l i gn men t  t o  b us i n es s  

p er fo r ma n ce ,  i n  ma n y d i f f e r e n t  na t i on a l  con t e x t s ,  b as e d on  q ua n t i t a t i v e  

b us i n es s  p er f o r ma n c e  me a s u r e s  a n d  b i gge r  f i r m sa mp l es ,  a n d  exa mi ni n g  IC T  

s t r a t eg i c  a l i gn men t  i n  b o t h  s t r a t e g y f o r mu l a t i on a n d i mp l e men t a t i o n,  a n d  

a l s o a t  v ar i ous  hi e r a r c h i ca l  l e v e l s .  

 

4 . 3  Hy p ot h es es ,  M e t h od  a n d  D a t a  

T h e b a s i c  me cha n i s m f o r  I C T  a l i gn me n t  i s  t o  es ta b l i s h  a  b i l a t e r a l  

r e l a t i o ns hi p  b et w e e n  t he  I C T  P l a n  a n d  t he  B us i n e ss / S t r a t eg y P la n  

f o r mu l a t i on p r oc es s e s ,  w h i ch  a l l ows :  
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-  t he  mis s i o n,  go a l s ,  c omp et i t i v e s t r a t e g y,  f ut u r e d i r e c t i ons ,  a c t i on p l a n,  

e t c.  o f  t he  c omp a n y,  a n d a l s o t he  a n a l ys i s  o f  i t s  e x t e r n a l  e n v i r on m en t  ( e . g .  

c o mp et i t i on,  op p o r t uni t i es ,  t h r ea t s ,  et c . )  a n d t he  a n a l ys i s  o f  i t s  i n t e r n a l  

e n v i r on men t  ( e. g .  ca pa b i l i t i e s ,  s t r en g t h s ,  w ea k n es s es ,  e t c . ) ,  w hi ch  a r e  b as i c  

e l em en t s  o f  B us i n e ss / S t r a t eg y P l a n,  t o  b e  t a k en  i nt o  a c cou n t  f o r  t h e  

f o r mu l a t i on o f  t he  IC T  P l a n ,   

-  a n d a l s o t he  ca p a b i l i t i es ,  s t r en g t hs  a n d w ea k n e s s es  o f  e x i s t i n g  a n d p la n n e d  

I S ,  t he  f o r ms  a n d  t he  ex t e nt  o f  I C T  us a ge  i n  t he  i n d us t r y,  t he  e me r g i n g  IC T  

t ha t  ma y i nt e r e s t  a n d i n f l u en c e  t he  co mp a n y,  et c . ,  w hi ch  a r e  b as i c  el e men t s  

o f  t he  I C T  P l a n,  t o  b e  t a k en  i n t o  a c c oun t  f o r  t he  f o r mu l a t i o n  o f  t h e  

B us i n e ss /S t r a t e g y P l a n.   

T h i s  b i l a t e r a l  co - o r di n a t i on r es u l t s  i n  t he  s e l e c t i on o f  t h e  mo s t  app r op r i a t e  

I S  i n v es t me n t s ,  w hi c h s upp o r t  to  t he  h i ghe s t  p os s i b l e  ex t e n t  t he  s e l ec t e d  

b us i n es s  s t r a t e g y a n d  a c t i o n  p l a n o f  t he  c omp a n y.  T h e  a n a l ys i s  o f  i t s  

i n t e r n a l  en v i r on me n t  c on s t i t u t es  a  v er y goo d fo un da t i o n fo r  de t e r mi ni n g  t h e  

mos t  a pp r o p r i a t e i n t e r n a l  I S  t ha t  s hou l d b e b ui l t ,  i n  o r d er  t o  s upp o r t  i t s  

i n t e r n a l  b us i n es s  f un c t i o ns ,  r e i n f o r c e  i t s  s t r en g t h s  a n d r e duc e i t s  

w ea k n e s s es ;  a l s o  i t  a l l ows  t o  u s e  IC T  i n  comb i n a t i on  wi t h  uni q u e  r es o u r ce s  

o f  t h e c o mp a n y,  i n  o r d er  t o  r e i n fo r c e  t h e i r  p ot e nt i a l  f o r  p r ov i d i n g  

s us t a i n a b l e  comp e t i t i v e  a dv a nt a g e.  T he  a n a l ys i s  o f  t he  e x t e r na l  en v i r on m en t  

o f t he  c o mp a n y c on s t i t u t es  a  v er y goo d f o un da t i o n fo r  de t e r mi n i n g  t h e mo s t  

a pp r op r i a t e  i n t e r - o r ga n i z a t i o n a l  a n d  ‘ ou t w ar d - l ook i n g’  ( e . g .  I n t e r n e t -b as ed )  

I S  t h a t  s hou l d  b e  de v e l op ed,  fo r  con n e c t i n g t he  co mp a n y wi t h  cus t ome r s ,  

s up p l i e r s  a n d b us i n es s  p ar t n er s .   

F u r t h er mor e ,  t he  wh ol e  p r oc e ss  f ol l owe d  f o r  a ch i e v i n g a  b i l a t e r a l  

r e l a t i o ns hi p  b e t w ee n  t he  IC T  P l a n a n d t h e B us i n e ss / S t r a t eg y P l a n  i n c r eas es  

I S  ma n a g er s ’  b us i n es s  a w a r en es s  a n d  k n owl e dg e  a n d ex e c u t i v e s ’  a w a r en es s  

a n d k n owl e dg e  a b ou t  t he  c a p ab i l i t i es  a n d  opp or t un i t i es  o f f e r e d  b y I CT ;  a l s o  

i t  b ui l ds  mu t ua l  un de r s t a n d i n g a n d co mmun i ca t i o n  b et w e en  ex e cu t i v es  a n d  

I T  ma n a g er s  a n d f a c i l i t a t es  a  f r u i t f u l  k n o wl e dg e  s ha r i n g  a mo n g  t hem,  wh i c h  

c a n p r o duc e  I CT - b a s e d co mp e t i t i v e  a dv a n t a g es  (K ea r n s  a n d L ed er er  20 0 3 ) .   

A r ms t r o n g  a n d  S a mb a m ur t h y (1 999 )  ha v e  co n c l ud ed  t ha t  t he  i n c l u s i o n o f  I T  

ma n a ge r s  i n  t he  t op  ma n a ge me n t  t ea m a n d  t he i r  f o r ma l  a n d  i n fo r ma l  

i n t e r a ct i on s  wi t h  i t  i n cr ea s e  t he i r  k n owl e dg e  o n b us i n es s  s t r a t e g y a n d  

p r o ces s e s  a n d t he i r  ca p ab i l i t y t o  op t i m i s e  I S  in v es t me n t  a n d ut i l i z e b e t t e r  

t he  ex i s t i n g I S .  F or  t he  a b ov e  r eas on s ,  we  ca l c u l a t e d  a  c o mp os i t e  IC T  
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s t r a t eg i c  a l i gn men t  i n de x  ( S T R A L - I CT )  a s  t he  s um o f  t he f o l l owi n g  IC T  

s t r a t eg i c  a l i gn m en t  va r ia b l es :  

-  T he  de g r ee  o f  b i l a t e r a l  r el a t i o ns h i p  b e t w een  t he  IC T  P l a n a n d t h e  

B us i n es s / S t r a t eg y P l a n ( B P - IC T P )  

-  T he  de g r e e  o f  i n v o l v e me n t  o f  t he  o r ga n i z a t i on a l  un i t s  ( e . g .  d i r e c t o r a t e s ,  

de p ar t me n t s )  o f t h e  b us i n es s  i n  t he f o r mu l a t i on o f  t he  IC T  P la n ( O U-

I CT P )  

-  T he  de g r ee  o f  i n v o l v e me n t  o f  t he  o r g a ni s a t i on a l  un i t s  ( e . g .  d i r e c t o r a t es ,  

de p ar t me n t s )  o f  t h e  b us i n es s  i n  I S  a n d  a pp l i ca t i o n s  de v e l op me n t  p r oj e c t s  

( O U - P RO J )  

-  T he  de g r ee  o f  i n v o l v e me n t  o f  t he  o r ga ni s a t i on a l  un i t s  ( e . g .  d i r e c t o r a t es ,  

de p ar t me n t s )  o f  t he  b us i n es s  i n  d e c i s i on  ma k i n g  c on c er n i n g  I CT  i s s ues  

( O U - IC T D ) 

B e fo r e  we  u s e d t he  a b ov e- me n t i o n ed  I C T  s t r a t e g i c a l i gn me n t  co mp os i t e  

I n d ex,  we  t es t e d  i t  f o r  c on v e r g e n t  v a l i di t y a n d  r e l i a b i l i t y ,  a c c o r di n g  t o  t h e  

r e l e v a n t  mu l t i - v a r i ab l e  l i t e r a t u r e ( Byrne (2001), Straub et al (2004), Kline (2005)). 

T h en ,  w e t es t ed o u r  f i r s t  h yp ot he s i s  H1 :  

H 1 :  t h e  d e g r e e  o f  I C T  s t r a t eg i c  a l i g n m en t  a f f e c t s  p o s i t i v e l y  t h e  c o n t r ib u t i o n  

o f  I C T  t o  b u s i n e s s  p er f o r ma n ce  

Al s o ,  t h e  ex p l oi t a t i on  o f  t he  g r e a t  s t r a t e g i c p o t en t i a l  o f  I CT ,  w h i ch  has  b ee n  

a na l ys e d  b r i e f l y i n  t h e  f i r s t  pa r a g r a p h o f  t he  p r e vi ous  ‘ L i t e r a t u r e  R ev i e w ’  

s ec t i o n,  n ec es s i t a t es  a  c l o s e a n d  b i l a t e r a l  i n t e ra c t i on b e t w ee n  IC T  s t r a t eg y 

a n d b us i n e ss  s t r a t eg y;  o n l y s u ch  a n  i n t e r a ct i on  c a n e n a b l e  a n d f a c i l i t a t e  t h e  

c on c ep t i on  o f  n e w i de a s  con cer n i n g  IC T - b a s ed  p r odu c t  a n d p r oc e s s  

i n n ov a t i o n s  a n d o t h er  I C T - b as ed w a ys  o f  a c h i evi n g  c o mp et i t i v e a dv a nt a g e .  

F o r  t he  ab ov e  r ea s on s  we  e xp e c t  t ha t  h i g her  l e v e l  o f  b i l a t e r a l  r e l a t i ons hi p  

b et w een  t he I C T  P l a n  a n d  t he B us i n e s s / S t ra t eg y P l a n mi ght  i n c r ea s e t h e  

c on t r i b ut i on o f  I C T  t o  b us i n e ss  p e r f o r ma n c e .  T her e fo r e  ou r  s e c o n d  

h yp o t hes i s  H2  i s :  

H 2 :  t h e  d eg r ee  o f  b i l a t er a l  r e l a t i o n s h i p  b e t we en  t h e  I CT  P la n  a n d  th e  

B u s i n e s s / S t ra te g y  Pl a n  a f f e c t s  p o s i t i ve l y  t h e  c o n t r i b u t i o n  o f  I C T  t o  b u s i n es s  

p er fo rm a n c e   

T h e r e l e v a n t  l i t e r a t u r e  ha s  r ep e a t ed l y a n d con s i s t e nt l y un d e r l i n e d  t h e  n ee d  

o f  I CT  s t r a t e g i c  a l i gn me n t  n o t  onl y a t  t he  ex ec u t i v e  l ev e l ,  b u t  a l s o  

t h r ou ghou t  t he  h i e r a r ch y,  co v er i n g t h e mi ddl e  a n d  t he  l ow e r  h i e r a r ch i c a l  
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l e v el s  a s  we l l ,  a n d a l s o  t he  w ho l e  s t ra t eg y l i fe c yc l e ,  i n cl ud i n g  b ot h  

f o r mu l a t i on a n d  i mp l e me n t a t i o n  p has es  ( e. g .  C ha n  a n d H u ff  19 92 ,  L u f t ma n  

e t  a l l  1 999 ,  L u ft ma n  20 0 0 ,  Al l e n  a n d  W i l so n 2 0 0 3 ,  R a nt ha m e t  a l  2 0 0 4 ,  

C a mp b el l  e t  a l  2 0 0 5 ,  B l ei s t e i n  e t  a l  2 0 0 6 a ,  B l e i s t ei n  e t  a l  20 0 6 b ,  G u t i e r r e z  

e t  a l l  20 0 6 ) .   

C ha n a n d  H uf f  (1 9 92 )  emp ha s i z e t ha t  s t r a t eg i e s  ( b o t h  b us i n es s  a n d  IC T  

o n es )  a r e  de v e l o p ed  a t  t he  hi ghe r  hi e r a r c h i ca l  l ev e l s ,  b ut  es s e n t i a l l y  

i mp l e men t e d  a t  t he  mi ddl e  a n d  t he  l owe r  h i e r a r c hi ca l  l e v e l s  o f  a n  

o r ga n i z a t i on,  s o  mor e a t t ent i on  n e e ds  t o  b e p a i d t o  t he d yn a mi cs  o f IC T  

a l i g n me n t  a t  t hes e  l e v e l s .   

C a mp b el l  a n d K a y (2 0 0 5 )  con c l ude d  t ha t  b ot h r es ear c h er s  a n d p r a c t i t i on e r s  

n ee d  t o  c on s i der  I CT  a l i gn me n t  i s s u es  a t  a l l  l e v e l s  o f  t he  o r ga n i z a t i on;  i t  i s  

n ot  s u f f i c i en t  t o  dev e l op  a l i gn e d  s t r a t e g i es  a t  t he  e x ec u t i v e  l ev e l ,  b ut  i t  i s  

n ec e ss ar y t o  en s u r e t ha t  a l i g n me n t  oc c u r s  dur i n g  i mp l em en t a t i on .  T h e y a l s o  

s t a t e  t ha t  a l i gn me n t  a t  on e l e v e l  doe s  n ot  gua r a nt ee  a l i gn men t  a t  t h e  ot he r  

l e v el s .   

F u r t h er mor e ,  t he  s t r a t e gi c  ma n a ge me n t  l i t er a t ur e  ( e . g .  D a vi es  1993 ,  W h ee l e n  

a n d H un g er  20 0 4 ,  Jo hns on a n d S c hol es  20 0 5 )  emp ha s i z e  t ha t  v er y goo d  

s t r a t eg i e s  s om et i me s  a r e  n o t  i mp l em en t e d  p r op e r l y ,  s o  t he  ou t c o me s  a r e  

f i n a l l y  mu ch  l ow er  t ha n  t he  e xp ec t a t i on s ;  f o r  t h i s  r ea s on  t he y r e c o m me n d  

t ha t  a pp r op r i a t e  m ec ha n i s ms  s ho ul d b e  s e t - up  fo r  t he  c o mmun i c a t i on o f  t h e  

s t r a t eg y t o  t he  mi ddl e  a n d l owe r  h i e ra r chi c a l  l e v e l s ,  a n d a l s o t o  t h e  

o r ga n i z a t i on o f  i t s  c o mp l e t e  a n d p r op e r  i mp l e men t a t i o n a t  t he s e  l e v e l s .   

T h er e f o r e ,  i t  i s  n e ce ss ar y t o  e xa mi n e t o  w hat  ex t e nt  ot he r  me ch a n i s ms  o f  

I C T  a l i gn m en t ,  wh i ch  co n c e r n  t h e  mi dd l e  a n d  l ow er  hi e r a r c h i ca l  l ev e l s ,  a n d  

a l s o b ot h s t r a t e g y f o r mu l a t i o n  a n d  i mp l eme n t a t i o n,  i n cr ea s e  t h e  co n t r i b ut i o n  

o f  I C T  t o  b us i n e ss  p er fo r ma n c e .  I n  t h i s  di r e c t i on  t he  s ec on d  I C T  a l i g n me n t  

me c ha n i s m w e e xa mi n e d  c on c er n e d  I C T  s t r a t e g y f o r m u l a t i on  a t  t he  mi dd l e  

a n d l ow er  h i e r a r chi c a l  l e v e l s :  i t  wa s  t h e  i n v ol v e me n t  o f t he  or ga ni za t i o n a l  

u ni t s  ( e . g .  d i r e c t o r a t e s ,  dep a r t m en ts )  o f  t he b us i n es s  i n  t h e fo r mu l a t i on  o f  

t he  I C T  P l a n.  W e e xp e c t  t ha t  t he i r  co n t r i b u t i o n w i l l  i mp r o v e  s u b s t a nt i a l l y  

t he  I C T  P la n ( e . g .  c on c er ni n g  t he  I S  t h a t  s ho ul d b e  dev e l op e d fo r  o f f e r i n g  

t he m s u pp o r t  i n  i mp l e me n t i n g  t he  b us i n e ss  s t r a t e g y,  o r  a d di t i o n a l  IS  t h a t  

wi l l  en a b l e i n n ov a t i o ns ,  o f f e r  c o mp et i t iv e  a dv a nt a ge s ,  e t c. ) ,  s o  i t  m i gh t  

i n c r ea s e t he  con t r i b u t i on  o f  I C T  t o  b us i n es s  p e r f o r ma n c e .  T hus ,  o u r  t hi r d  

h yp o t hes i s  H3  i s :     
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H 3 :  t h e  d e g r ee  o f  i n v o l v e m e n t  o f  th e  o r g a n i z a t i o n a l  u n i t s  ( e . g .  d i r ec t o r a t e s ,  

d ep a r t m en t s )  o f  t h e  b u s i n e s s  i n  t h e  f o r m u l a t io n  o f  t h e  IC T  Pl a n  a f f ec t s  th e  

c o n t r i b u t i o n  o f  I C T  t o  b u s i n es s  p e r f o rm a n c e  

T h e ab o v e- me n t i on e d  IC T  a l i gn me n t  me c ha ni s ms ,  we  e xa mi n ed  i n  t he  a b ov e  

d i r e c t i on,  c on c er n  I C T  s t ra t eg y i mp l e men t a t i on.  T h e  I C T  s t r a t e g y i s  

i mp l e men t e d  mai nl y t h r o ugh IS  a n d  ap p l i ca t i on s  d ev e l op m en t  p r o j e c t s ,  i n  

w hi c h  t he  i n v o l v eme n t  o f  t h e  o r g a ni s a t i on a l  uni t s  ( e. g .  d i r e c t o r a t e s ,  

d ep a r t me n t s )  t ha t  wi l l  u s e  t he m i s  n e c e s sa r y f o r  a l i g ni n g  t h em w i t h  t he i r  

w or k me t hods  a n d  p r oc e ss es  t ha t  r e f l e c t  t he  b us i n e ss  s t r a t eg i e s  ( e. g .  A vi s o n  

&  F i t z ge r a l d  20 0 2 ,  B l e i s t e i n  e t  a l  20 0 6 a ,  B l ei s t e i n  et  a l  2 0 0 6 b ) .   

F o r  t h i s  r e as o n  t he  n e x t  I CT  a l i gn m en t  me c ha n i s m we  e xa mi n ed  wa s  t h e  

i n v ol v e m en t  o f  t he  o r ga n i z a t i on a l  u n i t s  o f  t h e b u s i n ess  i n  I S  a n d  

a pp l i ca t i ons  dev e l op me n t  p r oj ec t s .  W e ex p ec t  t ha t  t he i r  con t r i b ut i on  wi l l  

i mp r ov e  s ub s t a nt i a l l y  t he s e  n e w  I S  a n d  a pp l i ca t i o n s  ( e . g .  b y de f i n i n g  

a pp r op r i a t e  r e q ui r em en t s  s o t ha t  t h e  i mp l e me n t a t i on  o f  t he  b us i n e ss  s t r a t eg y 

i s  s up p o r t ed  t o  t h e  hi ghe s t  p os s ib l e  ex t en t ,  b y t e s t i n g  t he m a n d  i de n t i f yi n g  

p r ob l ems  t h a t  ma y p r ev e n t  or  d ec r e a s e t he  s upp o r t  t he y o f f e r  t o  b us i n e s s  

s t r a t eg i e s ,  e t c. ) ,  s o  i t  m i ght  i n c r e a s e t h e  c on t r i b ut i on  o f  I C T  t o  b us i n e s s  

p er fo r ma n ce .  T hus ,  ou r  f ou r t h  h yp ot he s i s  H4  i s :    

H 4 :  t h e  d e g r ee  o f  i n v o l v e m e n t  o f  th e  o r g a n i s a t i o n a l  u n i t s  ( e . g .  d i re c t o r a t e s ,  

d ep a r t m en t s )  o f  t h e  b u s i n es s  i n  I S  a n d  a p p l i ca t i o n s  d ev e l o p m e n t  p r o j e c t s  

a f f e c t s  th e  co n t r i b u t io n  o f  I CT  t o  b u s in es s  p e r f o r m a n c e  

H ow ev er ,  t h e i mp l e me n t a t i on o f  I C T  s t r a t eg y i s  n o t  l i mi t ed  t o  I S  a n d  

a pp l i ca t i ons  dev e l op men t  p r o j e c t s ,  b ut  a l s o i n c l ude s  ot he r  dec i s i on s  a n d  

a ct i on s  c on c er n i n g  I C T  i s s ue s  ( e. g .  con c e r n i n g I S  op e r a t i ons ,  mai nt en a n c e ,  

s up p or t ,  up gr a de s ,  l ev el  o f  s e r v i c es ,  s ol u t i on s  o f  v ar i ous  ki n ds  o f  IS - r e l a t e d  

p r ob l ems ,  et c . ) .  F o r  t hi s  r ea s on  t h e  l as t  I C T  a l i gn m en t  me ch a n i s m w e  

e xa mi n ed  w as  t he  i n v o l v e men t  o f  t he  o r ga ni z a t i ona l  uni t s  o f  t h e  b us i n es s  

( e . g .  d i r e c t or a t e s ,  dep a r t me n t s )  i n  de c i s i o ns  c on c er ni n g  I C T  i s s u es .  W e  

e xp e c t  t ha t  t he i r  i n v ol v e me n t  i n  t h es e  d ec i s i on s  wi l l  i n cr ea s e  t he  s up p or t  

o f f e r e d  b y t he  I S  t o  t h e  i mp l em en t a t i o n o f  b us i n es s  s t r a t eg y,  s o  i t  mi gh t  

i n c r ea s e t he con t r i b ut i on  o f  I C T  t o  b us in es s  p er f o r ma n c e .  T hus ,  ou r  fi f t h  

h yp o t hes i s  H5  i s :  

H 5 :  t h e  d e g r ee  o f  i n v o l v e m e n t  o f  th e  o r g a n i s a t i o n a l  u n i t s  ( e . g .  d i r ec t o r a t e s ,  

d ep a r t m en t s )  o f  t h e  b u s i n es s  i n  d ec i s i o n -m a k i n g  co n c er n i n g  I C T  i s s u e s  

a f f e c t s  th e  co n t r i b u t io n  o f  I CT  t o  b u s in es s  p e r f o r m a n c e  
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F o r  t es t i n g  t he  a b ov e  f i f t h  h yp ot hes es  H 1  –  H 5 ,  w e  con s t r uct e d  e c on o m et r i c  

mod e l s  fo r  f i r m  ou t p ut ,  w h i ch  a r e  b a s e d on  t he  mi cr oe c on o mi c p r oduc t i o n  

t he o r y,  a n d i n  pa r t i cu la r  o n t he C ob b - D ou gl as  p r odu c t i o n f un c t i on ;  t h e  

C ob b - D o ug l as  p r oduc t i o n  fu n c t i on  ha s  b e en  e x t en s i v e l y u s ed  i n  t he  pas t  f o r  

e s t i mat i n g t he co n t r i b ut i on t o  f i r m out p u t  o f  v a r i ou s  f i r m  i np ut s ,  i n cl ud i n g  

I C T  in v es t me n t  ( e . g .  B r yn j ol fs s o n & H i t t  19 96 ,  S t ol a r i ck  1 999 ,  O E C D 20 0 3 ,  

R a mi r ez  2 0 0 3 ,  O E C D 2 0 0 4) .   

I n  p ar t i cu l a r ,  w e  u s ed  a n e x t en ded  f o r m  o f  t he  C ob b - D oug l a s  p r oduc t i o n  

f un c t i on,  i n  wh i c h  t he  ca p i t a l  i s  d i vi de d  i nt o  c omp u t er  c ap i t a l  a n d n on -

c o mp ut er  ca p i t a l :  

3210 ββββ CKKLe=VA        (4 . 1 )  
w he r e  V A i s  t h e  yea r l y f i r m v a l ue  a d ded  ( wh i c h i s  eq ua l  t o  ye a r l y s a l es  

r ev en u e  mi n us  ye a r l y  exp e n s es  f o r  b u yi n g ma t e r i a l s  a n d s e r v i c es ) ,  a n d L ,  K  

a n d CK  a r e  t he  ye a r l y l a b ou r  e xp e n s e s ,  th e  n on - co mp u t e r  ca p i t a l  a n d t h e  

c o mp ut er  ca p i t a l  r e sp ec t i v e l y,  wh i l e  t he  β 1  –  β 3  a r e  t h e  co r r esp o n d i n g o u t p u t  

e l as t i c i t i es  wi t h  r e sp ec t  t o  t he s e  t h r ee  i np ut s .  B y l og - t r a n s f o r mi n g  t h i s  

mod e l ,  w e  ob t a i n  t he  fo l l o wi n g  l i n ea r  mo del :  

tuCKβ+Kβ+Lβ+β=VA +)(ln)(ln)(lnln 3210          (4 . 2 )  
I n  or de r  t o  i n v es t i ga t e  t he  e f f ec t  o f  ea c h o f  t he  a b ov e  f i f t h  I C T  a l i g n me n t  

me c ha n i s ms  o f h yp o t h es es  H 1  t o  H 5  on  t he  c on t r ib ut i on o f IC T  t o  v a l u e  

a dde d,  we  a dd ed  t o  t hi s  mod el  on e  mor e  ‘ i nt e r a ct i on  t e r m’ ,  w h i ch  i s  eq u a l  t o  

t he  p r odu c t  o f  t h e  co rr e sp o n d i n g  f a ct o r  v ar i ab l e  t o  t he l n ( C K ):  

tuFCKβ+CKβ+Kβ+Lβ+β=VA +⋅)(ln)(ln)(ln)(lnln 43210          ( 4 . 3 )  
T h i s  ap p r o a ch  o ff e r s  t h e  a dv a nt a ges  o f  u s i n g  a n ob j e c t i v e  mea s u r e o f  

b us i n es s  p er f o r ma n c e  ( t he  V A)  a n d  a l so  o f  es t i mat i n g  ob j ec t i v e l y t h e  

c on t r i b ut i on o f  t he  co mp u t er  c ap i t a l  t o  t h i s  mea s u r e  o f  b us i n es s  p e r f o r ma n c e  

( co ef f i c i en t 3β o f  eq ua t i o n 4 . 3 )  a n d i t s  i n cr e as e due  t o  I CT  s t ra t eg i c  a l i g n me n t  

( co ef f i c i en t
4β o f  eq ua t i o n 4 . 3 ) ;  f u r t her mo r e ,  i t  i n c l udes  a l l  t h e n e c e ss a r y 

i n d ep e n d e n t  v ar i ab l es  t h a t  a c co r d i n g  t o  p r odu c t i on  e con o mi cs  a f f ec t  t h e  

d ep e n de n t  va r i a b l e ( i . e.  n ot  on l y t he  c omp ut e r  cap i ta l ,  b ut  a l s o  t he  n on -

c o mp ut er  ca p i t a l  a n d  t he  l a b ou r  ex p en s es ) ,  s o  t ha t  w e  do n o t  ha v e  p r ob l ems  

o f o mi s s i on o f  i mp or t a nt  i n de p en d en t  v a r i ab l es  ( mo del  un d er f i t t i n g ) .  

T h e  da ta  we  us e d i n  t h i s  s t ud y f o r  co n s t r uc t i n g  t h e e c on o met r i c mo de l s  w er e  

c o l l ec t e d t h r o ugh  a  s u r v e y a mon g  Gr e ek  co mp a n i es ,  t i t l e d ‘ Us a ge  o f  

i n f o r ma t i on a n d co mmun i ca t i on t e c hn o l o gi es ,  mode r n o r ga n i z a t i on  f o r ms  a n d  

i n n ov a t i o n  i n  t he  G r e ek  co mpa n i es ’ ,  i n  c oop er a t i on wi t h  I C AP ,  on e  o f  t h e  
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l a r g es t  b us i n es s  i n f o r ma t i on a n d  c on s ul t i n g c o mp a ni es  o f  G r ee c e .  As  w e  

me n t i on ed  i n  t he  ‘ I nt r odu c t i on ’ ,  t hr ee  s a mpl es  o f  3 0 0  G r e ek  f i r ms  e a c h we r e  

r a n doml y s e l e c t e d  f r om t h e  da t a b a s e  o f  I C AP  ( a l l  t hes e  t h r ee  s a mpl es  

i n c l ude d  fi r ms  f r o m t he  s a m e i n dus t r i es  a n d s i z es ) ,  w h i ch  i n c l ude s  f i n a n c i a l  

a n d ot he r  b us i n e ss  i n f o r mat i on f o r  a pp r oxi ma t el y 13 5 , 0 0 0  G r e e k  f i r ms ,  a n d  

c on s i s t e d  o f  3 0 4  G r ee k  c o mp a ni es  f r om t he  27  mos t  i mp o r t a nt  s ec t o rs  o f  

G r ee k  ec on om y ( App en d i x  B) .  I ni t i a l l y  t he q u es t i o n n a i r e w as  s e n t  b y p o s t  t o  

t he  f i r ms  o f t he  f i r s t  s a mp l e ;  a f t e r  t h r e e w e e k s  t h e f i r ms  w ho  ha d  n o t  

r esp o n de d  w er e  con t a c t e d b y p h on e .  F i r ms  t ha t  de f i n i t e l y  r e f u s ed  t o  

p ar t i c i p a t e  i n  t h i s  s u r v e y w er e  r ep l a c ed  b y s i mi l a r  f i r ms  ( i . e.  f r o m t he  s a m e  

i n d us t r y a n d s i z e  c la s s )  f r om t he  s e co n d  sa mpl e ,  w hi l e  i n  a  f e w ca s e s  t ha t  

e xha us t e d t he  f i r ms  o f  t he  s e co n d  s a mp l e we  ha d t o  p r oc e ed  t o  t he  t hi r d  

s a mpl e.  F ol l owi n g t he  a b o v e p r oc e du r e ,  w h i ch a i med  t o  ma i n ta i n  t h e  

p r op o r t i o ns  o f  t he  i n dus t r y  a n d  s i z e  c l as s e s ,  w e  r e c e i v ed a ns we r e d  

q ues t i on n a i r es  f r om 28 1  c o mpa n i es  ( 88  s mal l ,  10 5  me d i um a n d  7 8  l a r g e  

o n es ) ,  s o  t he  r es p o ns e r a t e  w as  92 . 4% .  

 

4 . 4  R e s u l t s  
 
As  men t i on ed  p r e v i ous l y,  b ef o r e  w e  u s ed  t he  a b ov e- me n t i o n ed  I C T  s t r a t e g i c  

a l i g n me n t  c o mp os i t e  I n de x ,  w e  t es t e d  i t  fo r  con v er ge n t  va l i d i t y  a n d  

r e l i a b i l i t y ,  a c co r d i n g  t o  t he  r el ev a n t  m ul t i - v a r i a b l e  l i t e r a t ur e  ( Byrne (2001), 

Straub et al (2004), Kline (2005)). In particular, we  con du ct e d a  P r i n c i p a l  C omp on en t  

A n a l ys i s  f o r  t he  ab o v e fo u r  me n t i on e d  I C T  s t r a t e g i c a l i gn m en t  v a r i ab l e s ,  

w hi c h  ga v e  a s  onl y o n e  mai n  comp on e nt ,  s o  w e  c on c l u ded  t ha t  t he  f ou r  

a b ov e m en t i on ed  v ar i ab l es  co n v e r ge  t o  on e  f a c t o r ,  t he I CT  s t r a t e gi c  

a l i g n me n t  co mp o s i t e I n d ex .  I n  o r de r  t o  con f i r m t he  p r ev i o us  r e s ul t ,  w e  

c on d u ct ed  a  C on f i r ma t o r y F a c t o r  A n a l ys i s ,  s up p os i n g t ha t  t he  fo u r  IC T  

s t r a t eg i c  a l i gn m en t  v a r i a b l es  r e f l e c t  on e  f a c t or .  T he  p r e v i ous  h yp o t he s i s  w as  

c on f i r me d  gi v e n  t ha t  a l l  t h e  I n c r e me n t a l  F i t  In di ce s  ( N F I ,  R F I ,  IF I ,  T L I ,  

C F I )  exc ee ded  t he  l e v e l  o f  0 .9 ,  a c co r d i n g  t o  t he  r e l ev a n t  mu l t i - va r i a b l e  

l i t er a t u r e .  F u r t her mo r e ,  R MS E A i s  l ow er  f r om t he  ma x i mu m p er mi ss i b l e  

l e v el  o f  0 . 0 8 ,  a c co r di n g  t o  t he  r el e v a n t  l i t e r a t ur e  a n d a l s o  t he  s t a n d a r di z e d  

l oa di n gs  o f  t he  f ou r  I CT  a l i g n me n t  v a r i a b l es  w er e  a l l  s t a t i s t i c a l l y  

s i gni f i ca nt  a n d ex c e e d ed  t he  l ow er  l e v e l  o f  0 . 0 6 ,  a c co r d i n g  t o  t he r el ev a n t  

l i t er a t u r e .  S o,  we  c on f i r m ed  t ha t  t h e  fo u r  ab ov e- men t i on ed  IC T  a l i g n me n t  

v ar i ab l e s  con v er ge  t o  on e  fa c t o r .  O n  t he  o t her  ha n d,  f o r  r e l i ab i l i t y t es t ,  w e  

mea s u r e  C r onb a ch  A l p ha  c oe f f i c i en t  ( 0 . 8 3 9 ) .  I t  e xc e e d ed  t he  l ow er  l e v e l  o f  
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0 . 7 ,  a c co r d i n g  t o  t h e  r e l e v a n t  l i t e r a t u r e .  T h er ef o r e,  w e  co n f i r m ed  f o r  t h e  

I C T  s t r a t egi c  a l i gn me n t  comp os i t e I n d ex  fo r  con v er ge n t  v a l i di t y  a n d  

r e l i a b i l i t y .   

T h en ,  ha v i n g c on f i r m ed  t he  co n v er ge n t  v a l i di t y a n d t h e  r e l i a b i l i t y  o f  t h i s  

I C T  s t r a t eg i c  a l i gn me n t  c omp os i t e  I n de x ,  w e  es t i ma t e d  t he  mode l  o f  

e q ua t i o n ( 4 . 2 )  o f  t he  p r ev i ous  s e c t i on ,  a n d t h e  r e s ul t s  a r e  s how n  i n  T a b l e  

1 0 .  W e r e ma r k  t ha t  t he  co ef f i c i e n t s  o f  l ab o ur ,  n on - c omp u t er  ca p i t a l  a n d  

c o mp ut er  c ap i t a l  a r e a l l  p os i t i v e  a n d s t a t i s t i ca l l y s i gn i f i ca n t ,  s o  w e  

c on c l ude  t ha t  a l l  t hes e  t h r e e  i np ut s  ma k e  a  p os i t i v e  con t r i b ut i on  t o  f i r m  

v a l ue  a dde d.  T hes e r es ul t s  c on f i r m  t he c on c l u s i on  o f a  p r e v i ous  s t ud y 

( L ou ki s  a n d S ap o un a s  20 0 4 )  t ha t  I C T  i n v es t me n t s  o f  Gr e ek  co mp a ni es  ma k e  

a  p os i t i v e a n d s t a t i s t i c a l l y s i g ni f i c a nt  c on t r i b ut i on t o  t he i r  out p u t .  Al s o  

f r om t h e  s t a n da r d i z ed  c o ef f i ci en t s  w e  ca n  s e e t ha t  t h e  co mp u t e r  c ap i t a l  has  a  

h i g her  i mp a c t  on fi r m v a l u e a dde d ( 0 . 2 33 )  t ha n  t he n on - co mp u t er  ca p i t a l  

( 0 . 1 40 ) .   

D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  2 . 3 1 3   0 . 0 0 0  
l n  ( L )  0 . 6 0 8  0 . 5 8 1  0 . 0 0 0  
l n  ( K)  0 . 1 2 2  0 . 1 4 0  0 . 0 0 2  
l n  ( C K)  0 . 2 3 5  0 . 2 3 3  0 . 0 0 0  
R - s q u a r ed  :  0 . 7 2 3   

T a b l e  1 0 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l  a n d    
co m p u t e r  c a p i t a l  o n  f i r m v a l u e  a d d e d    

I n  o r d er  t o  e xa mi n e  t h e e f f e c t  o f  ea ch  o f  t h e  a b ov e me n t i on e d  f i f t h  IC T  

a l i g n me n t  me cha n i s ms  on  t he  c ont r i b u t i on  o f  I CT  t o  va l u e  a dd ed ,  w e  

e s t i mat ed  t he  mod e l  o f  eq u a t i on ( 4 . 3 )  f o r  ea ch  o f  t h e  fi f t h  va r i ab l es  o f  t h e  

r es ea r ch  h yp o t h es es  H 1  t o  H5  ( S T R A L - IC T :  c o mp os i t e  I CT  s t r a t e g i c  

a l i g n me n t  I n de x ,  BP _I CT P :  de g r ee  o f  b i l a t e r a l  r el a t i on b e t w een  t h e  I C T P l a n  

a n d t he  B us i n es s / S t r a t eg y P l a n ,  O U _I C T P :  deg r e e  o f  i n v ol v e men t  o f  t h e  

o r ga n i s a t i on a l  un i t s  i n  t he  f o r mu l a t i on  o f  t he  I CT  p l a n,  O U _P R O J:  

i n v ol v e m en t  o f  t he  o r ga n i s a t i on a l  uni t s  i n  IS  a n d a pp l i c a t i on s  d ev e l op me n t  

p r o j e c t s  a n d O U_ IC T D :  i n v o l v em en t  o f  t he o r ga ni s a t i ona l  un i t s  i n  t h e  

d ec i s i on - ma k i n g c on c er n i n g I C T  i s s ues ) .   

W e ca n  s ee  t h es e  f i v e  mod el s  i n  T ab l e s  1 1 -1 5  r es p ec t i v e l y.  I n  o r d er  t o  

c o mpa r e t he  i n c r e a s es  o f  t he i mp a ct  o f  I C T  cap i t a l  t o  t he  f i r m  v a l ue  a dde d  

c a us ed  b y t h e  f i f t h  ab ov e - m en t i on ed  IC T  a l i g n me n t  me ch a n i s ms ,  w e  

c a l cu l a t ed  f o r  ea c h  o f  t h es e  co r r es p on d i n g  mod el s  t he  ‘ I C T  I mp a c t  I n c r e a s e  

F a ct o r ’  ( I I F ) ,  ca l c u l a t ed  us i n g t he  f ol l ow i n g f o r mu l a :  
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( 4 . 4 )  

w he r e  S C ( C K )  i s  t he  s t a n d ar di z e d  co e f f i ci e n t  o f  co mp u t er  c ap i t a l  a n d  

SC [ FCK ⋅)ln( ]  i s  t he  s t a n da r di z e d c o ef f i c i en t  o f  t he  i n t e r a ct i on  t e r m.  

D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  2 . 8 5 5   0 . 0 0 0  
l n  ( L )  0 . 5 4 4  0 . 5 2 0  0 . 0 0 0  
l n  ( K)  0 . 1 0 6  0 . 1 3 4  0 . 0 0 1  
l n  ( C K)  0 . 2 4 4  0 . 2 7 1  0 . 0 0 0  
S TR A L_ IC T 0 . 0 4 7  0 . 1 2 7  0 . 0 0 0  
R - s q u a r ed  :  0 . 7 6 1  I IF =0 . 4 7   

T a b l e  1 1 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t er a c t i o n  b e t w e e n  c o m p u t e r  c a p i t a l  a n d  
co m p o s i t e  I C T  s t ra t e g i c  a l i g n me n t  I n d e x  o n  f i r m  va l u e  a d d e d   

  

D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  3 . 1 8 6   0 . 0 0 0  
l n  ( L )  0 . 5 4 1  0 . 5 1 8  0 . 0 0 0  
l n  ( K)  0 . 1 0 2  0 . 1 3 0  0 . 0 0 2  
l n  ( C K)  0 . 2 4 5  0 . 2 7 1  0 . 0 0 0  
B P _ IC TP  0 . 1 0 8  0 . 1 2 0  0 . 0 0 1  
R - s q u a r ed  :  0 . 7 5 8  I IF =0 . 4 4   

T a b l e  1 2 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t er a c t i o n  b e t w e e n  c o m p u t e r  c a p i t a l  a n d  d e g r e e  
o f  b i l a t er a l  r e l a t i o n  b e t w ee n  t h e  IC T  P l a n  a n d  t h e  B u s i n es s / S t ra t eg y  
P l a n  o n  f i rm  v a l u e  a d d ed  

 
D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  2 . 9 1 5   0 . 0 0 0  
l n  ( L )  0 . 5 4 3  0 . 5 2 0  0 . 0 0 0  
l n  ( K)  0 . 1 0 5  0 . 1 3 3  0 . 0 0 2  
l n  ( C K)  0 . 2 5 6  0 . 2 8 3  0 . 0 0 0  
O U _ IC TP  0 . 1 3 0  0 . 0 9 7  0 . 0 0 6  
R - s q u a r ed  :  0 . 7 5 5  I IF =0 . 3 4   

T a b l e  1 3 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t er a c t i o n  b e t w e e n  c o m p u t e r  c a p i t a l  a n d  d e g r e e  
o f  i n v o l v e m en t  o f  t h e  o rg a n i s a t i o n a l  u n i t s  i n  t h e  f o r mu l a t i o n  o f  t h e  
I CT  P l a n  o n  f i rm  va l u e  a d d ed  
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D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  2 . 5 4 7   0 . 0 0 0  
l n  ( L )  0 . 5 5 0  0 . 5 2 6  0 . 0 0 0  
l n  ( K)  0 . 1 1 3  0 . 1 4 3  0 . 0 0 1  
l n  ( C K)  0 . 2 5 2  0 . 2 7 9  0 . 0 0 1  
O U _ P R O J  0 . 1 6 5  0 . 1 1 7  0 . 0 0 0  
R - s q u a r ed  :  0 . 7 3 9  I IF =0 . 4 2   

T a b l e  1 4 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t er a c t i o n  b e t w e e n  c o m p u t e r  c a p i t a l  a n d  d e g r e e  
o f  i n v o l v e m en t  o f  t h e  o rg a n i z a t i o n a l  u n i t s  i n  I S  a n d  a p p l i c a t i o n s  
d e ve l o p m e n t  p r o j e c t s  o n  f i r m v a l u e  a d d e d  

 
D e p en d e n t  va r i a b l e  :  l n  ( V A )   
In d e p en d en t  
v a r i a b l e  

 
C o e f f i c i e n t  

S t an d a rd i ze d  
C o e f f i c i e n t  

S i g n i f i c a n c e  

c on s t a n t  2 . 5 0 0   0 . 0 0 0  
l n  ( L )  0 . 5 5 2  0 . 5 2 8  0 . 0 0 0  
l n  ( K)  0 . 1 1 3  0 . 1 4 4  0 . 0 0 1  
l n  ( C K)  0 . 2 6 8  0 . 2 9 7  0 . 0 0 0  
O U _ IC TD  0 . 1 0 8  0 . 0 7 4  0 . 0 2 7  
R - s q u a r ed  :  0 . 7 2 9  I IF =0 . 2 5   

T a b l e  1 5 .  R e g r es s i o n  m o d e l  f o r  t h e  i mp a c t  o f  l a b o u r ,  n o n - c o m p u t e r  c a p i t a l ,  
co m p u t e r  c a p i t a l  a n d  i n t er a c t i o n  b e t w e en  c o m p u t e r  ca p i t a l  a n d  d e g r e e  
o f  i n v o l v e m en t  o f  t h e  o rg a n i s a t i o n a l  u n i t s  i n  t h e  d e c i s i o n - m a k i n g  
co n c e r n i n g  I C T  i s s u e s  o n  f i r m v a l u e  a d d e d  

 
I n i t i a l l y w e  e xa mi n e  t he  i mp a ct  o f  on e  co mp os i t e  I CT  s t r a t eg i c a l i gn m en t  

I n d ex  a n d  f ou r  IC T  a l i g n me n t  me ch a n i s ms  t ha t  c on c er n  t he  I C T  s t r a t eg y 

f o r mu l a t i on.  I n  t h e  mo del  o f  T a b l e  11  w e r ema r k  t ha t  t he  co e f f i c i en t  o f  t h e  

i n t e r a ct i on  t e r m  i s  p os i t i v e  a n d  s t a t i s t i c a l l y s i gn i f i c a nt  ( s i n c e  i t s  

s i gni f i ca n ce  l ow er  t ha n 5 % ) .  T her e fo r e  a  hi ghe r  de g r e e o f  co mp o s i t e IC T  

s t r a t eg i c  a l i gn m en t  I n de x  wi l l  i n c r e as e  t he  con t r i b ut i on  o f  I C T  i n v e s t me n t  t o  

f i r m v a l u e  a d ded .  T h i s  f i n di n g  s upp o r t s  h yp o t h es i s  H 1 .  F r o m t he  s a me T a b l e  

w e  c a n s e e  t ha t  t he  I I F  ( i . e.  t he  r a t i o  o f  t h e s t a n da r di z ed  co e f f i c i en t  o f  t h e  

i n t e r a ct i on  t e r m  t o  t he  s t a n da r d i z ed  c oe f f i c i en t  co mp u t e r  c ap i t a l )  eq ua l s  t o  

0 . 127 / 0 . 2 7 1= 0 . 4 7 ,  w h i ch  mea n s  t ha t  t h i s  co mp o s i t e  IC T  a l i gn m en t  va r i a b l e  

c a us es  a  me a n  i n c r e a s e  o f  t he  i mp a ct  o f  IC T  ca p i t a l  t o  t he  f i r m  v a l ue  a dde d  

b y 47 %.  S o  i t  ca n b e  co n c l ud ed  t h a t  t he  co mp o s i t e IC T  a l i g n me nt  I n de x  

i n c r ea s es  s i g ni f i c a nt l y I C T  b us i n es s  v a l ue.   

S i mi l a r l y i n  t h e mod e l  o f  T a b l e 12  w e  r e ma r k  t ha t  t he coe ff i c i e nt  o f  t h e  

i n t e r a ct i on  t e r m  i s  p os i t i v e  a n d  s t a t i s t i c a l l y s i gn i f i c a nt  ( s i n c e  i t s  

s i gni f i ca n ce  l ow er  t ha n  5 % ) .  T he r e f o r e  a  hi ghe r  d eg r ee  o f b i l a t e r a l  r e l a t i o n  

b et w een  t h e  I CT  P l a n a n d  t h e B us i n e s s / S t r a t e g y P l a n  wi l l  i n cr ea s e  t h e  

c on t r i b ut i on o f  I C T  i n v es t men t  t o  f i r m v a l ue  a dde d.  T h i s  f i n d i n g s upp o r t s  

h yp o t hes i s  H2 .  F ro m t he s a me T ab l e  we  ca n  s e e t ha t  t he  I I F  ( i . e .  t he  r a t i o  o f  
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t he  s t a n da r di z ed c o ef f i ci en t  o f  t he  i n t e r a c t i on  t e r m t o  t he  s t a n d ar d i z e d  

c oe f f i c i en t  c omp u t er  c ap i t a l )  eq ua l s  t o  0 . 120 / 0 . 27 1 = 0 . 44 ,  wh i ch  me a n s  t h a t  

b i l a t e r a l  r el a t i on b e t we en  t he  IC T  P l a n  a n d t he  B us i n e ss / S t r a t eg y P l a n  

c a us es  a  me a n  i n c r e a s e  o f  t he  i mp a ct  o f  IC T  ca p i t a l  t o  t he  f i r m  v a l ue  a dde d  

b y 44 %.  S o  i t  ca n b e co n c l ud ed  t ha t  b i l a t e r a l  r e l a t i on b e t w e en  t he  I C T  P la n  

a n d t he  B us i n e ss / S t r a t eg y P l a n i n c r e as es  s i gn i f i ca nt l y I CT  b us i n e ss  v a l u e.   

S i mi l a r l y i n  t h e mod e l  o f  T a b l e 13  w e  r e ma r k  t ha t  t he coe ff i c i e nt  o f  t h e  

i n t e r a ct i on  t e r m i s  p os i t i v e  a n d  s t a t i s t i ca l l y s i gni f i ca nt  ( i t s  s i gn i f i c a n c e  

b ei n g l o we r  t ha n  5 % ) .  T h er ef o r e  a  hi gh er  deg r e e  o f  i n v ol v e men t  o f t h e  

o r ga n i s a t i on a l  uni t s  ( e . g .  d i r e c t o r a t e s ,  de p a r t me n t s )  i n  t he  f o r mu l a t i on  o f  

t he  IC T  P l a n  wi l l  i n c r e a s e  t he  co n t r ib u t i on  o f  I C T  i n v es t me n t  t o  f i r m v a l u e  

a dde d.  T hi s  f i n di n g  s up p o r t s  h yp o t he s i s  H3 .  F r om t he  s a me T ab l e  we  ca n  s e e  

t ha t  i n  t h i s  mo d el  t he I I F  e q ua l s  t o  0 . 0 9 7 / 0 . 283 = 0 . 34 ,  w hi ch  mea n s  t ha t  t h i s  

I C T  a l i gn men t  me c ha ni s m ca us es  a  me a n i n cr ea s e  o f  t h e  i mpa c t  o f  IC T  

c ap i t a l  t o  t h e  f i r m va l ue  a dde d  b y 34 % .  T h er ef o r e  t h e i n v o l v e me n t  o f  t h e  

o r ga n i s a t i on a l  u ni t s  i n  t he  f o r mu l a t i on o f  t he  IC T  p l a n  i n cr ea s es  

s i gni f i ca nt l y  I C T  b us i n es s  va l ue  as  wel l ,  b u t  t o  a  s l i ght l y l ow er  e x t en t  t ha n  

t he  b i l a t e r a l  r e la t i o n b e t w e e n t he  IC T  P l a n  a n d t he  B us i n e ss / S t r a t eg y P l a n.  

N ex t  w e  e xa mi n e  t he  i mp a ct  o f  t he  ot h er  tw o  I C T  a l i gn men t  me ch a n i s ms  t h a t  

c on c er n  t h e  IC T  s t r a t e g y i mp l e men t a t i on .  I n  t he  m ode l  o f  T ab l e  1 4  w e ca n  

s ee  t ha t  t he  c o ef f i ci en t  o f  t h e  i n t e r a c t i on  t e r m  i s  p os i t i v e  a n d  s t a t i s t i c a l l y  

s i gni f i ca nt  ( i t s  s i gn i f i ca n c e  b ei n g  l o we r  t ha n 5 % ),  w hi ch  mea n s  th a t  a  h i g he r  

d eg r e e  o f  i n v o l v e m en t  o f  t h e  o r ga n i z a t io n a l  u ni t s  i n  IS  a n d  app l i c a t i on s  

d ev e l op men t  p r o j e c t s  wi l l  i n c r e as e  t h e  c on t r i b ut i on o f  I CT  i n v es t me n t  t o  

f i r m v a l u e  a d ded .  T h i s  f i n di n g  s upp o r t s  h yp o t h es i s  H 4 .  F r o m t he  s a me T a b l e  

w e  ca n  s ee  t h a t  i n  t h i s  mod e l  t he  I I F  eq ua l s  t o  0 . 11 7 / 0 . 27 9 = 0 . 42 ,  wh i c h  

mea n s  t ha t  t h i s  i mp l e men t a t i on - l ev e l  I C T  a l i gn me n t  me cha n i s m ca us es  a  

mea n  i n cr ea s e  o f t he  i mp a c t  o f  I C T  c ap i t a l  t o  t he  f i r m va l u e  a dd ed b y 4 2% .  

T h er e f o r e  t he  i n v ol v e m en t  o f  t he  o r ga ni z a t i o na l  un i t s  i n  IS  a n d  app l i c a t i on s  

d ev e l op men t  p r oj ec t s  i n cr ea s es  q ui t e  s i g ni f i c a nt l y I CT  b us i n e ss  v a l ue,  t o  a  

mu c h  hi ghe r  e x t en t  t ha n a l l  t he  exa mi n e d  I CT  a l i g n me n t  me cha n i s ms .   

F i n a l l y b y exa mi n i n g t h e  mo d el  o f  T a b l e  15  w e ca n s e e  t h a t  t he co ef f i c i en t  

o f  t h e i n t e r a c t i on t e r m  i s  p os i t i v e  a n d  s t a t i s t i ca l l y  s i gn i f i ca nt  ( i t s  

s i gni f i ca n ce  b ei n g  l ow er  t ha n 5 % ),  w h i c h  mea n s  t ha t  a  h i ghe r  d eg r e e  o f  

i n v ol v e m en t  o f  t he  o r ga n i s a t i on a l  uni t s  dec i s i on - ma ki n g  con c er n i n g  IC T  

i s su es  w i l l  i n c r ea s e  t he  c on t r i b ut i on  o f  I CT  i n v es t m en t  t o  f i r m  v a l ue  a dde d .  

T h i s  f i n di n g  s upp o r t s  h yp o t hes i s  H 5 .  F r o m t h e  s a me  T ab l e  w e  c a n s e e  t ha t  i n  
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t h i s  mo de l  t he  I IF  eq ua l s  t o  0 . 0 7 4 /0 . 29 7 = 0 . 25 ,  w hi c h  mea n s  t ha t  t h i s  IC T  

a l i g n me n t  me cha n i s m ca us es  a  m ea n  i n cr ea s e  o f  t h e  i mp a ct  o f  IC T  ca p i t a l  t o  

t he  f i r m  v a l ue  a dde d b y 25 %.  T her ef o r e  t he  i n v o l v e me n t  o f  t h e  

o r ga n i s a t i on a l  u ni t s  i n  de c i s i o n - ma ki n g  co n ce r n i n g I C T i s s u es  i n cr ea s es  

s i gni f i ca nt l y  I C T  b us i n es s  v a l ue  as  w el l ,  b ut  t o  a  l ow er  ex t e nt  t ha n a l l  t h e  

o t h er  me cha n i s ms  w e e xa mi n ed .  

 

4 . 5  C o n c l u s i o n s  
 
I n  t hi s  p a r t  o f  o u r  s t ud y,  i t  has  b e e n  p r e s ent e d a n e mp i r i ca l  i n v es t i g a t i on o f  

t he  i mp a ct  o f  ‘ mu l t i  l ev e l ’  I C T  a l i g n me n t ,  i n co rp o r a t i n g  f ou r  di f fe r e n t  

me c ha n i s ms  o f  IC T  s t r a t e g i c a l i g n me n t ,  wh i c h  co n ce r n  d i f f e r e n t  h i e r a r ch i c a l  

l e v el s ,  a n d  a l s o b ot h  s t r a t e g y f o r mu l a t i o n a n d  i mp l em en t a t i on ,  o n  t h e  

b us i n es s  va l u e  ge n er a t e d  b y I C T ,  b as ed o n  fi r m- l ev e l  da t a  f r o m G r ee k  

c o mpa n i es .  I t  u s e s  ob j e c t i v e  m ea s u r es  o f  b us i n es s  p e r f o r ma n c e  ( v a l ue  a dde d  

c a l cu l a t ed  as  yea r l y s a l es  r ev e n u e  m in us  ye a r l y  e xp e n s e s  fo r  b u yi n g  

mat e r i a l s  a n d s e r v i c es )  a n d I C T  i n v e s t me n t ,  a n d a l s o o b j ec t i v e  e s t i ma t i o n  

( t hr oug h  co mpl e t e  e con o me t r i c  mod e l s  b as ed  on  t he  C ob b - D o ug l a s  

p r o duc t i on  f un c t i on)  o f  t he  c on t r i b ut i on  o f  I CT  t o  t h i s  me a s ur e  o f  b us i n es s  

p er fo r ma n ce .   

O ur  ma i n  c on c l u s i on  i s  t h a t  IC T  s t r a t eg i c a l i gn m en t  r es ul t s  i n  a  s i gn i f i ca n t  

i n c r ea s e ( b y a b ou t  47 %  on a v e r a ge )  o f  t h e  b us i n e ss  v a l ue  gen e r a t ed  b y IC T .  

F u r t h er mor e ,  a l l  t he  f ou r  IC T  s t r a t eg i c  a l i gn me n t  me cha ni s ms  w e exa mi n e d  

c a us e  a  s i gni f i ca n t  i n cr e a s e  o f  t h e  b us i n e ss  v a l ue  gen er a t ed  b y IC T .  T h e  

b i l a t e r a l  r e l a t i ons hi p  b et w e e n  t he  I C T  P l a n a n d t he B us i n es s / S t r a t eg y P la n  

a n d t he  i n v ol v e me n t  o f  t he  o r ga n i s a t i on a l  uni t s  ( e . g .  d i r e c t or a t e s ,  

d ep a r t me n t s )  o f  t he  b us i n es s  i n  I S  a n d  a pp l i ca t i o ns  de v e l op m en t  p r oj ec t s  

h a v e  t he  mos t  i n cr ea s i n g  i mp a c t  t o  t h e  I C T  b us i n e ss  v a l ue  ( b y ab o ut  42 %  

a n d 44 % on a v e r a ge  r e sp ec t i v e l y) .  T he  i mp l i c a t i on o f  t hi s  con c l u s i o n f o r  

b us i n es s  ma n a ge r s  i s  t ha t  i t  i s  w or t h  co m mi t t i n g  r es ou r ce s  t o  IC T  s t r a t e g i c  

a l i g n me n t ,  s i n ce  t he  b en ef i t s  i t  o f f e rs  a r e  q ui t e s i g n i fi c a nt .   

O ur  t h i r d  co n c l u s i on i s  t ha t  s i g ni f i c a nt  i n cr ea s e  o f I CT  b us i n es s  v a l ue ca n  

b e a ch i e v e d  n ot  on l y t hr oug h  t he  ‘ c l as s i c ’  I C T  s t r a t e g i c  a l i gn m en t  

me c ha n i s ms  t ha t  co n c e r n s  s t r a t e g y f o r mu la t i o n a t  t he  e x ec u t i v e  l ev e l ,  wh i c h  

h a v e  a t t r a c t ed  mos t  o f  t h e  r es e a r ch  a t t en t i on ,  b u t  a l s o t h r ou gh  IC T  

a l i g n me n t  me c ha n i s ms  a t  t h e  mi ddl e  a n d t h e  l o we r  hi e r a r c h i ca l  l ev e l s  t ha t  

c on c er n b o t h  s t r a t eg y f o r m u l a t i on  a n d  i m p l emen t a t i o n.   

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 97 

 

4 . 6  C o n t r i b u t i o n  
 
T h e  f i r s t  con t r i b ut i on  o f  t h i s  p a r t  o f  ou r  s t ud y i s  t he f o r mu l a t i on a n d  

s t a t i s t i c a l  a s s es s me n t  ( as  t o  con v er g e nt  va l i d i t y a n d r e l i a b i l i t y)  o f  a  

c o mp os i t e  IC T  s t r a t eg i c  a l i gn me n t  I n de x,  w h i ch  t a k es  i n t o  a cc o un t  f ou r  

d i f f e r en t  me cha n i s ms  o f  IC T  s t r a t eg i c  a l i gn me n t  a t  d i f f e r en t  h i e r a r ch i c a l  

l e v el s .  I n i t i a l y w e  exa mi n e  i t s  v a l i di t y a n d r e l i a b i l i t y.  T hen  w e us ed  i t  f o r  

i n v es t i g a t i n g t he i mp a c t  o f  I C T  s t r a t eg i c  a l i g n me n t  on IC T  b us i n es s  v a l u e ,  

a n d w e co n c l ud ed  t ha t  i t  ca us e s  a  s i gni f i ca nt  i n cr ea s e ( 47 % )  o f  t he  b us i n es s  

v a l ue  g en e r a t ed  b y I C T .  I t  s houl d  a l s o  b e  n o t e d  t ha t  i n  t hi s  i n v es t i ga t i on  w e  

u s e d  o b j ec t i v e  mea s ur es  o f  b us i n es s  p e r f o r ma n c e  a n d IC T  i n v es t me n t ,  a n d  

a l s o ob j e c t i v e  e s t i mat i on o f  t h e c on t r i b u t i o n o f  I C T  t o  b us i n e ss  

p er fo r ma n ce .  

A s e c on d  con t r i b u t i o n i s  t ha t  we  i n v e s t i ga t ed t h e  e f f e c t  o f  e a c h  o f  t h es e  

d i f f e r en t  me cha n i s ms  o f  s t r a t e g i c  a l i gn m en t ,  w hi ch  co n c e r n  di f f e r en t  

h i e r a r ch i c a l  l e v e l s ,  a n d  a l s o  b ot h  s t r a t e g y fo r mu l a t i on  a n d  i mp l em en t a t i on,  

o n t he  b us i n e ss  va l ue  ge n e r a t e d  b y IC T  i n v e s t me n t .  W e f ou n d  t ha t  th e  

h i g hes t  i n cr ea s e  o f  IC T  b us i n es s  v a l ue  i s  ca us ed  b y t h e  b i l a t e r a l  r e l a t i on s hi p  

b et w een  t h e I CT  P l a n  a n d  t he  B u s i n ess / S t ra t eg y P la n  a n d  t he  i n v o l v e men t  o f  

t he  o r ga n i sa t i on a l  uni t s  ( e . g .  d i r ec t o r a t es ,  de pa r t me nt s )  o f  t he  b us i n es s  i n  I S  

a n d a p p l i ca t i o ns  d ev e l op men t  p r oj ec t s .   

B a s e d  on t h e  r es ul t s  a n d  con t r i b u t i o n s  o f  t h i s  d i s s er t a t i on  t he  f o l l owi n g  

p ub l i ca t i o n ha s  b e e n p r od uc e d :  

L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai va l i s ,  K .  (2 0 0 9 ) ,  “E n t er p r i s e  S ys t e ms  S t r a t e g i c  
Al i gn men t  a n d B u s i n ess  Va l u e” ,  r ev i e we d  cha p t er  i n  t h e  H a n db ook o f  
R es e a r ch  on  E nt er p r i s e  S ys t e ms ,  pp .  15 2 - 1 6 8 ,  I dea  Gr ou p  I n c  
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CHAPTER 5:  

NEW FORMS OF WORKPLACE ORGANIZATION AND 
LABOUR PRODUCTIVITY IN GREECE AND SWITZERLAND 

 
5 . 1  I n t r o d u c t i on  
 
T h e  mod er n  e co n o m y i s  c har a c t e r i z e d  b y a n i n cr ea s i n g  i mp or t a n c e  o f  s om e  

‘ n e w’  p r odu c t i on  f a c t or s ,  s uc h  as  hu ma n  s ki l l s  ( o f t en  r e f e r r ed  t o  as  ‘ h uma n  

c ap i t a l ’ ) ,  n e w  w or kp l a c e  or ga n i z a t i on ( o f t e n r e fe r r e d  t o  as  ‘ o r ga n i z a t i on a l  

c ap i t a l ’ ) ,  i n fo r mat i on  a n d c o mmun i c a t i on  t ec hn o l o g i es  ( I C T )  ( ‘ t ech n o l og i c a l  

c ap i t a l ’ )  a n d  k n ow l e dge  ca p i t a l ,  i n  a dd i t i on  t o  t he  t r a di t i on a l  p r oduc t i o n  

f a c t or s  ( i . e.  t he  ‘ t r a di t i on a l ’  p h ys i c a l  ca p i t a l  a n d  t h e l ab o u r ) .  I n  mo s t  

d ev e l op ed  a n d  de v e l op i n g c oun t r i es  f i r ms  ma k e  b i g i n v es t me n t s  f o r  

a cq u i r i n g  a n d us i n g t hes e n e w p r od u c t i on  f a c t or s ,  s o  i t  i s  o f  c r i t i c a l  

i mp or t a n c e  t o  i n v es t i g a t e  t h e i r  con t r i b ut i on  t o  t he  i mp a c t  on  f i r m  

p er fo r ma n ce .   

I n  t hi s  di r ec t i o n,  con s i de r a b l e r es e a r ch  h as  b e en  p e r f o r m ed ,  con ce r n i n g t h e  

i mp a c t  o f  I C T  i n v e s t m en t s  on  f i r m  p er f o r ma n c e .  As  w e me n t i on e d  i n  t h e  

‘ I nt r oduc t i o n ’ ,  t h i s  r es e ar ch  i n i t i a l l y  f ou n d v e r y l i t t l e emp i r i c a l  ev i d en c e  o f  

a  p os i t i v e  co n t r i b u t i o n  o f  I CT  i n v e s t men t  t o  f i r m p e r f o r ma n c e ,  gi vi n g  r i s e  t o  

t he  ‘ I CT  P r o duc t i v i t y  P a r a dox ’  ( B r yn j o l f s s on 199 3 ) ;  how ev e r  mo r e  r ec e n t  

r es ea r ch  i n  t hi s  a r ea  p r oduc e d  s om e  emp i r i c a l  ev i den c e  o f  p os i t i v e  

c on t r i b ut i on o f  IC T  i n v e s t men t  t o  s e v e r a l  mea s u r es  o f  f i r m p e r f o r ma n c e  

( O E CD  20 0 4) ,  p r o b ab l y r e f l ec t i n g t he  i mp r o v e men t s  i n  IC T  us e  a n d  

e xp l oi t a t i on  b y f i r ms  t ha t  ha d  t a k en  p l a c e  i n- b et w e e n.   

Al s o ,  t he  co nt r i b u t i o n  o f  huma n  cap i t a l  t o  e co n o mi c  g r owt h  a t  a g g r ega t e ,  

s ec t o r  a n d  fi r m l ev e l  h as  b een  r es ea r c he d a n d r eco gn i z e d ( e . g .  Ba r r o  19 99 ,  

M i d den do r f  2 0 0 6 ) .  R ec e n t l y t h er e h a s  b e en r es e a r ch  i nt e r es t  i n  n e w  

o r ga n i z a t i on a l  p r a c t i c es ,  s uc h  a s  ‘ e mp l oye e  v o i ce ’  a n d  n ew  fo r ms  o f  ‘ w or k  

d es i g n ’ ,  a n d  t he i r  i mp a c t  on  f i r m p e r f o r ma n c e  ( e. g .  M ur p h y 20 0 2 ,  B l a ck  a n d  

L yn ch  2 0 0 4 ) .  

I n  t he  sa m e d i r ec t i on,  t he r es ea r c h t ha t  ha s  b e en c on d u ct ed  o n t h e i mp a c t  o f  

I C T  c ap i t a l  on  f i r m p e r f o r ma n c e ,  h as  p r o duc e d  s o me  f i rs t  evi de n c e  t ha t  t h e  

c on t r i b ut i on o f  I C T  i n v es t m en ts  ca n in cr ea s e  s i gni f i ca nt l y ,  i f  t he y a r e  

c o mb i n ed  wi t h  t he  d ev e l op men t  o f  n e w w or k p ra c t i ce s ,  b us i n es s  p r oc es s e s ,  
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o r ga n i s a t i on a l  s t r uc t u r e s ,  s ki l l s ,  e t c .  ( e. g .  D ev a r a j  a n d K ohl i  20 0 0 ,  

B r yn j o l fs s on  a n d  H i t t  20 0 0 ) .  A n umb e r  o f  e mp i r i c a l  s t u d i es  h a v e  b ee n  

c on d u ct ed  i n  o r der  t o  i n v e s t i ga t e  t h e  i mp a ct  o f  t he a b ov e  t hr ee  f a c t o r s  -  IC T  

c ap i t a l ,  huma n  ca p i t a l  a n d  n ew  o r ga ni z a t i ona l  p r a c t i c es  o n f i r m  

p er fo r ma n ce ,  wh i ch  ha v e p r o duc e d s o me  f i rs t  c on c l u s i on s  on t h es e c r i t i c a l  

q ues t i ons ,  a n d  a l s o  s ome  f i rs t  ev i d en c e  s upp o r t i n g t he  ex i s t en c e  o f s uc h  

c o mpl em en t ar i t i es .   

H ow ev er ,  w e  r e ma r k t ha t  b e t w e e n  t he  c o n c l u s i on s  o f  t h es e  s t ud i e s  t he r e  a r e  

s om e s i mi l a r i t i es ,  b ut  a l s o s e v er a l  di f fe r e n c es  a s  we l l ,  wh i c h mi gh t  b e  ( a t  

l eas t  t o  s ome  e xt en t )  due  t o  di f f e r e n c e s  i n  s a mp l e  co mp os i t i o n ( t he  sa mpl e s  

o f t he s e  s t udi e s  a r e  f r om d i f f e r e n t  s ec t or s  a n d i n dus t r i es ) ,  i n  na t i o n a l  

c on t e x t  ( di f f e r en t  co un t r i es ) ,  i n  v a r i ab l e s  a n d mo d el s  s p e c i f i ca t i on  a n d  a l s o  

i n  t h e n a t u r e  o f  t h e  i n v e s t i ga t i o n s  ( c r o ss - s ec t i o n a l  v e r s us  l on g i t ud i n a l ) .   

T h er e f o r e ,  f u r t he r  e mp i r i c a l  r e s e ar ch  i s  r eq u i r ed  co n c e r n i n g t h e  i mp a c t  o f  

I C T  c ap i t a l ,  hu ma n  c ap i t a l ,  n e w o r ga ni z a t i on a l  p r a ct i c es  on  f i r m  

p er fo r ma n ce .  M or e  e mp i r i ca l  s t u di es  n e e d t o  b e  co n du c t ed,  cov er i n g  

d i f f e r en t  s ec t o rs  a n d i n dus t r i e s  ( i n  o r d e r  t o  un der s t a n d b e t t e r  t he e f f e c t  o f  

s ec t o r  a n d i n dus t r y  ch ar a c t e r i s t i cs  on  t he  a b ov e  i mp a c t s ) ,  a n d a l s o s ev er a l  

d i f f e r en t  na t i o n a l  c on t e xt s ,  i n c l udi n g  n o t  onl y hi ghl y dev el op e d c oun t r i es  

b ut  a l s o  l es s  de v e l op ed  c ou n t r i es  a s  w el l  ( i n  or der  t o  un de rs t a n d  b e t t e r  th e  

e f f e c t  o f  n a t i on a l  con t ex t  on  t he  ab o v e  i mp a c t s ) .   

I n  t h es e  di r ec t i o ns ,  i n  t hi s  pa r t  o f  ou r  s t ud y w e d e s c r i b e  a  co mpa ra t i v e  

e mp i r i ca l  s t ud y o f  t he  e f f ec t  o f  I C T  cap i t a l ,  hu ma n  ca p i t a l ,  n e w  

o r ga n i z a t i on a l  p r a ct i c e s ,  a l s o con t r o l l i n g  f o r  t he k n ow l edg e  ca p i t a l ,  o n  

l a b ou r  p r od uc t i v i t y i n  G r ee ce  a n d S wi t z e r l a n d,  b a s e d  on  fi r m- l ev e l  da t a  

f r om b o t h  c ou n t r i es .  I t s  a n a l yt i ca l  f r a me w or k  i s  t ha t  o f  a  f i r m-l e v e l  

p r o duc t i on  f un c t i o n.  B ot h  t he  G r e ek  a n d  t he  S wi ss  p a r t s  o f  t h i s  s t ud y a r e  

b as ed  on f i r m- l e v e l  da t a  col l e c t ed t h r oug h t h e  s a me  q ues t i o n n a i r e  a n d f r o m  

s a mpl es  o f  s i m i l a r  c o mp os i t i on  ( co n ce r n i n g f i r m  s i z e s  a n d  s e c t or s ) ,  a n d  a l s o  

u s e  t h e s a me  v ar i ab l es  a n d mod e l s  s p ec i f i ca t i on,  s o  t he y a r e  co mp a ra b l e .  

  
5 . 2  R e v i e w  o f  P re v i ou s  R e l e v a n t  R es e a r ch  
 
As  me n t i on e d  i n  t he  ‘ I nt r odu c t i on ’ ,  t he  b us i n es s  v a l ue  gen er a t ed  b y t h e  

s i gni f i ca nt  f i n a n c i a l  r es ou r ce s  i n v e s t e d  b y o r ga n iz a t i ons  i n  i n fo r ma t i on a n d  

c o mmun i c a t i on t ech n o l og i e s  ( I C T )  ha s  b een  a  ma j or  r es ea r ch  t op i c  i n  t h e  

a r e a  o f  i n f o r ma t i o n s ys t e ms  ( I S )  f or  l o n g  t i me  ( f o r  mo r e  t ha n 2 0  yea r s ) ,  du e  

t o  i t s  v i t a l  i mp or t a n ce  f o r  t he  I CT  i n dus t r y ,  t he IS  p r a c t i t i on e r s  a n d t h e  
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p ub l i c  p o l i c y ma k e r s .  E x t ens i v e  r es ea r c h has  b een  c on du ct ed  on  t h i s  t op i c ,  

i n  o r de r  t o  as s e s s  a n d  un der s t a n d  t he  b u s i n e ss  v a l ue  o f I C T  i n v es t me n t  a n d  

a l s o t o  p r odu ce  s ome e vi de n c e  t h a t  t he  c o nt r i b u t i o n  o f  I C T  i n v es t me n t s  ca n  

i n c r ea s e s i gn i fi c a n t l y,  i f  t h e y a r e c o mb i n ed  w i t h  t he  a d ap t a t i on  a n d  

mod i f i ca t i o n o f  ex i s t i n g  w or k p r a c t i c es ,  b us i n es s  p r o c es s e s ,  or ga n i s a t i on a l  

s t r u ct u r es ,  s ki l l s ,  e t c. ,  wh i c h  ha v e  b e en  de s i gn ed  mos t l y i n  t he  p r e - I C T  er a ,  

s o  t he y do n o t  t a k e i n t o  a cc oun t  t he  ca pa b i l i t i es  o f f e r e d b y I C T  ( e . g .  

D ev ar a j  a n d  K ohl i  20 0 0 ,  B r yn j o l fs s on a n d H i t t  2 0 0 0 ,  R a mir ez  2 0 0 3 ,  O E CD  

2 0 0 3) ;  a cc o r d i n g t o  B r yn j o l fs s on  a n d Hi t t  ( 20 0 0 )  “ . . . b ot h ca s e s t u di es  a n d  

e co n o me t r i c  w or k p o i n t  t o  o r g a ni z a t i on a l  c omp l e me n t s  s uch  a s  n e w  b us i n e s s  

p r o ces s e s ,  n ew  s ki l l s  a n d  n e w o r g a ni z a t i on a l  a n d  i n du s t r y s t r u c t ur es  a s  a  

maj o r  d r i v er  o f  t he  c on t r i b ut i on  o f  i n fo r mat i on t e c hn o l o g y” .  

A n o t h er  r es ea r ch  s t r ea m empi r i c a l l y i n v e s t i ga t e s  s i mu l t a n e ous l y t h e  i mp a c t  

o f  I C T ,  o r g a ni z a t i on a l  c ap i t a l  a n d  hu ma n  ca p i t a l  ( o r  a t  l e as t  t w o o f  t he m)  o n  

b us i n es s  p er fo r ma n ce ;  I n  T ab l e  16  w e c a n s e e  t h e mai n e mp i r i c a l  s t udi e s  

t ha t  ha v e  b e en  c on du ct ed  i n  t h i s  r es ea r c h  s t r ea m a n d t he i r  co n c l us i on s .  

 

T a b l e  1 6 .  S u m m a ry  o f t h e  E m p i r i ca l  L i t era tu r e  
_ ____ ____ ____ __ __ ____ ____ __ __ ____ __ __ ____ ___ _ ____ _ ___ ___ _ ____ _ __  
S t u d y      I C T   O R G   H C  C ompl em en t a r i t y  
_ ____ ____ ____ __ __ ____ ____ __ __ ____ __ __ ____ ___ _ ____ _ ___ ___ _ ____ _ __  
US A:  
B l a c k / L y n ch  ( 2 0 0 0 )  
-  cr o s s - s ec t i o n   p os i t i v e  p os i t i v e  n . s .   n . s .  
-  l on g i t u di n a l   p os i t i v e  p os i t i v e  n . s .   n . s .  
C a p el l i / Ne u m a rk  (2 0 0 1 )  
-  cr o s s - s ec t i o n   p os i t i v e  p os i t i v e  n . s .   n . s .  
-  l on g i t u di n a l   p os i t i v e  p os i t i v e  n . c.   n . s .  
B r es n a h a n  e t  a l .  ( 2 0 0 2 )  
-  cr o s s - s ec t i o n   p os i t i v e  p os i t i v e  p os i t i v e  O R G/ I C T ;  
H C / IC T  
B r yn jo l f s s o n  e t  a l .  ( 2 0 0 2 )  
-  l on g i t u di n a l   p os i t i v e  n . s .   n . c.   O R G/ I C T  
A us t r a l i a :  
G r et t o n  e t  a l .  ( 2 0 0 2 )  
-  l on g i t u di n a l   p os i t i v e  p os i t i v e  p os i t i v e  O R G/ I C T ;  
H C / IC T  
G er ma n y:  
B e r t s ch e k / K a i s e r  ( 2 0 0 1 )  
-  cr o s s - s ec t i o n   p os i t i v e  p os i t i v e  n . c.   n . s .  
W o l f / Z wi c k  ( 2 0 0 2 )  
-  l on g i t u di n a l   p os i t i v e  p os i t i v e  p os i t i v e  n . c.  
H em p e l l  ( 2 0 0 3 )  
-  l on g i t u di n a l   p os i t i v e  n . c.   n . s .   I C T / HC  
B a u er  ( 2 0 0 3 )  
-  cr o s s - s ec t i o n   n . a .   n . s .   n . a .   n . c.  
-  l on g i t u di n a l   n . a .   p os i t i v e  n . a .   n . c.  

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 101 

F r a n ce :  
C a r o l i / V a n  R e en e n  ( 2 0 0 1 )  
-  l on g i t u di n a l   n . s .   p os i t i v e  n . s .   O R G/ H C  
S wi t z e r l a n d :  
A r va n i t i s  ( 2 0 0 5 )  
-  cr o s s - s ec t i o n   p os i t i v e  p os i t i v e  p os i t i v e  I C T / HC  
U K :  
C r es p i  e t  a l .  ( 2 0 0 6 )  
-  l on g i t u di n a l   p os i t i v e  n . s .   n . c.   I C T / OR G  
_ ____ ____ ____ __ __ ____ ____ __ __ ____ __ __ ____ ___ _ ____ _ ___ ___ _ ____ _ __  
N o t e s :  t he  d ep e n d e n t  v ar i ab l e  i s  a v er a g e  l a b our  p r odu c t i v i t y;  IC T :  
i n f o r ma t i on  a n d  co mmu n i ca t i on  t e chn o l o gi e s ;  OR G :  w or k p la ce  o r g a ni z a t i on;  
H C :  hu ma n  c ap i t a l ;  „p os i t i v e “ :  s t a t i s t i c a l l y s i gn i fi c a n t  ( a t  t he  t e s t  l ev e l  o f  
1 0 %)  p os i t i v e  co e f f i c i ent  o f  t he v a r i ab l es (s )  f o r  I CT ,  OR G  a n d HC  
r esp e c t i v e l y;  n . s . :  s t a t i s t i c a l l y n o t  s i g n i fi c a n t  ( a t  t he  t e s t  l e v e l  o f  10 % ) ;  
n . c. :  n ot  c on s i der ed ;  n . a . :  n o t  a v a i a b l e ( f o r  s uc h ca s e s  i n  w h i c h t h e  
c o r r es p on di n g v a r i ab l e s  a r e  i n cl ud ed  i n  t h e  mod e l s ,  b ut  t he r es u l t s  a r e n o t  
e xp l i ci t l y p r e s en t ed ) .  
 

A c c o r di n g  t o  T ab l e  1 6 ,  B l a ck  a n d L yn ch  ( 20 0 0 )  e xa mi n ed  t he  i mp a c t  o f  

w or kp l a ce  i n n ov a t i o n  on l ab o u r  p r o duc t i v i t y  u s i n g c r o s s  s ec t i on a l  da t a  f r o m 

a  r ep r es ent a t i v e  s a mp l e  o f  US  ma n u fa c t u r i n g e mp l o yer s  i n  1 993 .  T hi s  s u r v e y 

c on t a i n ed  a  w ea l t h  o f  i n fo r mat i on on w or kp l a ce  o r ga ni z a t i o n,  i n f o r ma t i o n  

t e chn o l og y a n d  hu ma n  ca p i t a l  i n v es t me n ts  o f  i n d i vi dua l  emp l o ye r s  d u r i n g  

1 993 .  T he y u s ed  t he s e  da t a  a l on g  wi t h  a dd i t i on a l  l o n gi t udi n a l  i n f o r ma t i o n  

o n p a s t  ou t p ut ,  emp l o ymen t  a n d  ca p i t a l  i n v e s t m en t  t o  es t i mat e t h e  

r e l a t i o ns hi p  b et w e e n  wo r k p l a c e  p r a c t i c es  a n d  l a b ou r  p r odu c t i vi t y.  I n  b ot h  o f  

t he s e  s t ud i es ,  t h e y f ou n d  t ha t  w or kp l a ce  p r a ct i c e s  d o  ma t t e r  fo r  l a b ou r  

p r o duc t i vi t y.  H ow ev er ,  t h e  a ut ho r s  f ou n d t ha t  wh at  wa s  a s s oc i a t ed  wi t h  

h i g her  p r oduc t i v i t y  w as  n o t  s o  mu ch  wh et he r  a n  e mp l o yer  a dop t e d  a  

p ar t i c u l a r  w or k p r a c t i ce  b ut  r a t her  ho w t ha t  wo r k  p r a c t i c e  w as  a c t u a l l y 

i mp l e men t e d  wi t hi n  t he  es t a b l i s h me n t .  F o r  e xa mpl e ,  s i mp l y a dop t i n g  a  T ot a l  

Q ua l i t y  M a n a ge men t  s ys t e m ha s  a n  i n s i gn i f i c a nt  or  n eg a t i v e  i mp a c t  o n  

p r o duc t i vi t y un l es s  t h e  p r op or t i on  o f  w or k e rs  i n v o l v e d  i n  r eg u l a r  d ec i s i on -

ma k i n g wi t hi n  t he  p l a nt  i s  a l s o  hi gh .  I n  ot he r  w or ds ,  i t  i s  n o t  s o  muc h  w ha t  

you  s a y yo u  do,  b u t  how yo u d o i t  t h a t  ma t t e r s .  

C a pp el l i  a n d N e uma r k  (2 0 0 1 ) ,  us i n g  t he  s a me s u r v e ys  as  i n  B l a ck  a n d L yn c h  

( 20 0 0 )  p r e v i ous  r es ea r c h,  e xa mi n ed  t he  r e l a t i on s hi p  b e t w een  p r odu c t i vi t y,  

w a g es ,  a n d  wor kp l a c e  p r a c t i ce s .  H o we v e r ,  t h e y o n l y s t u di ed  ma n uf a c t ur i n g  

e s t a b l i s h men ts ,  w hi c h  w er e  i n  ex i s t en c e  f r om 1 9 7 7 – 96 .  T h e y es t i mat e d  t h e  

i mp a c t  o f  w or kp l a c e  p r a c t i c es  on  t he  ch a n g e  i n  l a b ou r  p r odu c t i vi t y o f  t h es e  

e s t a b l i s h men ts  ov er  t he  p er i od  197 7 –93  a n d  19 7 7 –96 .  H o we v er ,  a n y 

ma n uf a c t u r i n g  es t a b l i s h me n t  t ha t  w a s  ‘ b o r n ’  a f t e r  19 7 7  i s  e xc l u ded  f r o m  
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t he i r  a n a l ys i s .  T he y do t hi s  t o  a dd r e s s  th e p r ob l e m o f  o mi t t ed v a r i a b l e b i a s  

a s s oc i a t ed  wi t h  u n ob s er v e d  es t ab l i s h me n t  c ha ra c t e r i s t i c s  b ut  t he  a s s umpt i o n  

t ha t  n o  US  e s t ab l i s hm en t s  i n  197 7  us e d  a n y h i gh  p e r f o r ma n c e  p r a c t i c es  

( e . g . ,  p r o f i t  s ha r i n g ,  emp l o ye e p a r t i c ip a t i on i n  dec i s i on  ma k i n g,  o r  

i n v es t me n t s  i n  hu ma n  c ap i t a l )  i s  a n  in co r r ec t  ch a r a c t e r i z a t i on  o f  U S  

e mp l o yer s .  I n  a d di t i o n,  du r i n g  t he  1 98 0 ’s  a n d  1 990 ’ s  ma n y f i r ms  op en e d  

b ra n d n ew  p l a n t s  t o  i mp l e men t  n ew  f o r ms  o f  w or kp l a ce  or ga n i s a t i on .  T o  

e xc l u de  t he s e  t yp es  o f  e s t a b l i s hm en ts  as  we l l  f r om t he  a n a l ys i s  s i gn i f i ca n t l y  

r ed uc e s  t he  gen e r a l i s a b i l i t y  o f  t he  r e s u l t s  a n d  ma y b ia s  t he m a ga i ns t  f i n d i n g  

a n y e f f ec t  o f  wor k p l a c e  p r a ct i c es  o n p r odu c t i vi t y.  

B e r t s che k  & K ai s er  (2 0 0 1 )  a n a l yz e d  t he  r e l a t i o n s h ip  b e t w ee n  IC T  

i n v es t me n t ,  n o n - IC T  i n v e s t me n t ,  l a b ou r  p r odu c t i vi t y a n d  w or kp l a ce  r e -

o r ga n i z a t i on.  F i r ms  we r e  as s u me d  t o  r e - o r ga n iz e  w or kp l a ces  i f  t h e  

p r o duc t i vi t y g a i ns  a r i s i n g  f r o m w or kp l a c e  r e - o r ga ni za t i o n,  ex ce e d i n g t h e  

a s s oc i a t ed  r e - o r ga n iz a t i on  c os t s .  T w o  di f f e r e n t  t yp es  o f o r ga ni z a t i on a l  

c ha n ge  w er e  con s i de r e d :  i n t r od uc t i on o f  g r o up - w or k a n d f l a t t e ni n g  o f  

h i e r a r ch i e s .  E mp i r i c a l  ev i de n c e  wa s  p r ov i ded  f o r  a  s a mp l e  o f  41 1  fi r ms  f r o m  

t he  G e r ma n  b us i n es s - r el a t e d  s e r vi ce s  s e c t o r .  T he  a ut ho rs  dev e l op e d  a n d  

e s t i mat ed  a  mod e l  fo r  l ab ou r  p r oduc t i v i t y  a n d f i r ms ’  de c i s i o n t o  r e - o r g a ni z e  

w or kp l a ce s  t ha t  a l l ows  w or kp la c e  r e - o r ga ni z a t i o n t o  a f f e c t  a n y pa r a met e r  o f  

t he  l a b our  p r oduc t i vi t y  e q ua t i o n.  T h e  met ho dol og y t h e y u s ed  a l l ow e d  t he m  

t o  t a k e  a c co un t  o f  s t r a t eg i c  co mpl e men t a r i t i es  b e t w ee n  t he i n p u t  f a c t o r s  a n d  

w or kp l a ce  r e - o r ga n i z a t i on.  T h e  e s t i mat i on r e s ul t s  s h ow e d  t ha t  c ha n g es  i n  

h uma n  r es ou r ce s  p r a c t i c es  di d  n o t  s i gn i f i c a nt l y a f f e c t  f i r ms’  o ut p u t  

e l as t i c i t i es ,  wi t h  r es p ec t  t o  IC T  c ap i t a l ,  n on -I C T  c ap i t a l  a n d l a b ou r ,  

a l t h ough  mos t  o f  t h e  p oi n t  es t i ma t es  o f  t he  i n d i vi du a l  out p u t  e l as t i c i t i es  a n d  

o f  t h e  c on t r ol  v a r i ab l es  f o r  ob s e r v ab l e  f i r m  h e t e r ogen e i t y w er e  l a r ge r ,  i f  

w or kp l a ce  r e - o r ga ni z a t i o n wa s  r ea l i z ed .  T h e  a ut h o r s  ap p l i ed  “K er n e l  den s i t y  

e s t i mat i on  t e chn i q ue ”  a n d d e mon s t ra t ed  th a t  f o r  f i r ms  wi t h  or ga ni za t i o n a l  

c ha n ge .  T he  e n t i r e  l a b ou r  p r odu c t i vi t y d i s t r i b ut i on s hi f t e d  s i gn i f i ca nt l y ou t  

t o  t he  r i gh t ,  i f wo r k p l a c e  r eo r g a n i z a t i on t o ok  p l a ce ,  i n di c a t i n g t ha t  

w or kp l a ce  r e - o r ga n iz a t i on i n duc e d a n i n cr ea s e  i n  l a b ou r  p r od uc t i vi t y t h a t  

w as  a t t r ib ut ab l e  t o  c omp l e me n t a r i t i es  b e t we en t he  v a r i ous  i np ut  f a ct o r s  a n d  

w or kp l a ce  r eo r ga ni z a t i o n.  B y c on t r as t ,  f i r ms  wi t h ou t  o r g a ni z a t i on a l  ch a n g e  

w ou l d  n o t  ha v e  r ea l i z ed  s i gn i f i c a n t  p r od uc t i vi t y ga i n s ,  i f  t he y h a d  r e -

o r ga n i z e d  w or kp l a c es .  
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C a r o l i  & Va n  R e en e n  ( 20 0 1 )  i n v es t i ga t ed  t he  de t e r mi n a t i on  a n d  

c on s eq u en c es  o f  o r ga n i z a t i on a l  cha n ge s  ( OC )  i n  a  p a n e l  o f B r i t i s h  a n d  

F r e n ch  e s t ab l i s hme n t s .  O r ga n i z a t i on a l  cha n ge s  i n c l u ded  t he  dec en t r a l i z a t i o n  

o f a u t h o r i t y ,  de l a ye r i n g o f  ma n a ger i a l  fu n c t i on s ,  a n d  i n c r e as ed  mu l t i -

t a s ki n g.  T he  a ut ho rs  a r gu ed  t h a t  O C a n d s ki l l s  we r e  co mpl e men t s .  T h e y 

o ff e r e d  s upp o r t  fo r  t h e  h yp ot h es i s  o f  " s ki l l - b i a s e d" o r ga n iz a t i on a l  ch a n g e  

wi t h  t h r ee  e mp i r i ca l  fi n d i n gs .  F i rs t ,  o r ga ni z a t i ona l  c ha n ges  r edu c ed  t h e  

d e ma n d  f o r  un s ki l l e d  wo r k er s  i n  b ot h  c ount r i es .  S ec o n d ,  OC  w as  n e ga t i v e l y 

a s s oc i a t ed  wi t h  i n c r e a s es  i n  r eg i o n a l  s k i l l  p r i ce  di f f e r e n t i a l s  ( a  mea s u r e  o f  

t he  r e l a t i v e  s upp l y o f  s ki l l ) .  T hi r d,  OC  l ea ded  t o  g r e a t e r  p r odu c t i vi t y  

i n c r ea s es  i n  es t ab l i s h me n t s  wi t h  hu ma n  c ap i t a l ,  b ut  t h e  e f f e c t s  o f  OC  w a s  

n ot  s i mp l y du e  t o  i t s  c o r r e l a t i on w i t h  t ec hn o l og i c a l  c ha n g e  b u t  h a d  a n  

i n d ep e n d e n t  r o l e.  

B r es n a ha n  e t  a l .  ( 20 0 2 )  i n v e s t i ga t e d  t he  h yp ot hes i s  t ha t  t he  c omb i n a t i on  o f  

t h r e e  r e l a t ed  i n n ov a t i ons :  i n f o r ma t i on t e c hn o l o g y,  co mpl e me n t ar y wo r k p l a c e  

r eo r g a ni z a t i on,  a n d  n ew  p r oduc t s  a n d s e r v i c es  c on s t i t u t e  a  s i g n i fi c a n t  s k i l l -

b ia s e d  t ec hn i ca l  cha n g e ,  a f f e c t i n g  l a b our  de ma n d  i n  t he  U n i t ed  S t a t es .  U s i n g  

d e t a i l ed  f i r m-l e v e l  da t a  t he  a u t h o r s  f o u n d e v i den ce  o f  comp l em en ta r i t i es  

a mo n g  a l l  t h r ee  o f  t hes e  i n n ov a t i o ns  i n  fa c t or  de ma n d  a n d p r odu c t i vi t y  

r eg r es s i ons .  I n  a dd i t i on,  fi r ms  t ha t  a d o p t  t he s e  i n n ov a t i on s  t e n de d  t o  us e  

mor e  s k i l l e d  l a b ou r .  T he  e f f ec t s  o f  IT  on l ab ou r  d e ma n d  w er e  gr ea t e r  w he n  

I T  w as  c o mb i n ed  wi t h  t he  p ar t i cu l a r  o r ga n i z a t i on a l  i n v e s t men ts  t h e y 

i de n t i f i e d ,  hi gh l i g ht i n g t he  i mp or t a n c e  o f  I T - e n a b l ed  o r ga ni z a t i o n a l  c ha n g e.  

B y cov e r i n g s ev e r a l  hun d r e d f i r ms  ov e r  a  p e r i o d o f  e l e v en  yea r s ,  

B r yn j o l fs s on  et  a l .  ( 20 0 2 )  e xp l a i n ed t he  e xt en t  t o  whi c h  co mp u t e r iz a t i on w as  

a s s oc i a t ed  wi t h  b o t h  d i r e c t  a n d  i n d i r e c t  mea s u r es  o f  i n t a n gi b l e  a s s et s .  T h i s  

a pp r oa ch  he l p ed  r ev e a l  t he  p a t t e r n  o f i n t e r a c t i on s  a mo n g  IT ,  o r ga n i z a t i on a l  

p ra c t i ce s ,  a n d  ma r k e t  v a l ua t i on s .  I f  t h es e  as s e t s  a r e  i n  f a c t  b eco mi n g  mor e  

i mp or t a n t  i n  mo d er n  e co n o mi e s ,  i n  pa r t  b e ca us e o f  t he  i n f o r ma t i o n  

r ev ol u t i on e n ge n de r e d  b y c o mp ut er s  a n d t el e co m mu n i ca t i on s ,  i t  i s  i n c umb en t  

up on  us  t o  un d er s t a n d n o t  on l y p ar t i c ul a r  ca s e s ,  b u t  a l s o a n y b r oa de r  

r e l a t i o ns hi ps  a n d  p a t t e r n s  t ha t  e x i s t  i n  t he d a t a .  T he i r  ma i n r es ul t s  we r e  

c on s i s t e n t  wi t h  ea ch  o f  t h e t e s t a b l e  i mp l i ca t i on s  a b ou t  co mpl em en t a r i t i e s  

b et w een  co mp ut er s  a n d  o r g a ni z a t i on a l  d e s ig n:  

•  T h e f i n a n c i a l  ma r k e t s  p ut  a  hi gh er  v a l ue  o n f i r ms  wi t h  mor e  i ns t a l l e d  

c o mp ut er  c ap i t a l .  T he  i n cr e a s e  i n  ma r k e t  v a l ue  a s s oc i a t e d  wi t h  ea c h  
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d ol l a r  o f I T  s ub s t a n t i a l l y e x ce ed s  t he v a lu a t i on p l a c ed  o n o t her  t yp es  

o f c a p i t a l .  

•  C omp ut e r - i nt en s i v e  f i r ms  t e n d  t o  ha v e m ea s ur ab l y di f f e r en t  

o r ga n i z a t i on a l  ch a r a c t e r i s t i cs ,  i n v o l vi n g  t ea ms ,  mo r e  b r o a dl y de f i n e d  

j ob s ,  a n d g r ea t e r  dec en t r a l i z a t i on o f  ce r t a i n  t yp es  o f  de c i s i o n - ma k i n g.  

•  F i r ms  w i t h  t hes e  o r ga n i z a t i o n a l  c ha r a c t er i s t i cs  ha v e  hi g her  ma r k e t  

v a l ua t i o n s  t ha n  t h e i r  c omp et i t o r s ,  ev e n  wh en  a l l  t he i r  o t her  mea s u r e d  

a s s et s  a r e  t he  s a me.  

•  C omp a ni es  wi t h  h i g her  l e v e l s  o f  b o t h  c omp ut er  i n v es t men t  a n d t h es e  

o r ga n i z a t i on a l  c ha r a c t e r i s t i cs  h a v e  di sp r op o r t i ona t e l y hi gh er  ma r k e t  

v a l ua t i o n s  t ha n f i r ms  t ha t  i n v es t  hea vi l y on  onl y on e  o r  t he ot he r  

d i m en s i on .  

•  F i r ms  w i t h  h i g her  l ev e l s  o f  I T ,  t hes e  o r ga n iz a t i on a l  cha ra c t e r i s t i c s ,  o r  

b ot h ha v e h i gh er  me a s ur ed  p r od uc t i vi t y i n  s ub s eq uen t  yea r s .  

G r et t on  e t  a l .  ( 20 0 2 )  b r ou gh t  t o ge t he r  a gg r ega t e  a n d  s ec t o r a l  g r owt h  

a cc oun t i n g  a n d  e c on o m et r i c  a n a l ys i s  o f  a  f i r m- l ev e l  l on g i t ud i n a l  da t as e t .  

T h e  ma i n  o b j ec t i v es  w er e  t o  ex p l or e  t he  f a c t or s  a f f ec t i n g  t h e  up t a k e  o f  IC T  

i n  Aus t r a l i a  a n d  t o  as s e s s  t he  e f f ec t s  o f  I C T  on  out p u t  a n d  p r odu c t i vi t y  

p er fo r ma n ce  a t  t he  a g g r ega t e ,  s ec t o r a l  a n d  f i r m  l e v e l s .  T he  f o c us  ha d  b ee n  

o n I C T  p r odu c t s  -  ch i e f l y,  co mp u t e r  ha r dw a r e  a n d s o f t wa r e .  I C T s er v i ces  

h a v e  n o t  b ee n  i n c l u ded .  T hi s  r es e a r ch  p r es e n t ed  a  p i c t u r e o f  s t r on g IC T  

up t a k e  i n  Au s t r a l i a  in  t he  19 90 ’ s ,  wh i c h,  i n  co n c e r t  wi t h  r es t r uc t u r i n g  o f  

f i r ms  a n d p r o duc t i on ,  ha d b r o ught  p er f o r ma n ce  ga i n s .  T he  f i r m-l e v e l  

e co n o me t r i c  a n a l ys i s  i n  t hi s  r es ea r c h h a d f oun d  p os i t i v e  l i n k s  b et w e e n  IC T  

us a ge a n d p r o duc t i v i t y  g r owt h i n  a l l  i n d us t r y s e c t or s  e xa mi n ed .  S i gn i f i c a n t  

i n t e r a ct i on s  b e t we en  IC T  us e  a n d  comp l emen t a r y o r ga ni s a t i o n a l  v ar i a b l es  

w er e  a l s o  fo un d  i n  n ea r l y  a l l  s e c t o r s .  I n  t h i s  s t ud y,  t h e  co mpl e me n t a r y 

f a c t or s  f o r  w hi ch  t he r e  we r e  d a t a  a n d  wh i c h  we r e  fo un d  t o  ha v e  s i gn i f i c a n t  

i n f l ue n c e ,  we r e :  h uma n  ca p i t a l ,  i n n o v a t i on,  u s a g e  o f  a dv a n c ed  b us i n es s  

p ra c t i ce s  a n d i n t en s i t y o f  or ga ni s a t i o n a l  r es t r u ct u r i n g.  

W ol f  &  Z w i ck  ( 20 0 2 )  a s s es s e d  t he p r od u c t i vi t y e f f e c t s  o f  a  b r oa d  v ar i e t y o f  

mea s u r es ,  t he y s i mu l t a n eou s l y a cc ou n t  f o r  b ot h un ob s er v ed  he t e r o ge n e i t y  

a n d e n dog en e i t y ,  b y us i n g  es t ab l i s hme nt  pa n e l  da ta  fo r  G er ma n y.  T h e y 

s how e d  t ha t  i n c r eas i n g e mp l o ye e  p a r t i c i pa t i on en h a n c e f i r m  p r od u c t i vi t y i n  

G er ma n y,  w he r e a s  i n c en t i v e  s ys t e ms  d i d n o t  f o s t e r  p r od uc t i vi t y.  T he i r  

r es ul t s  fu r t he r  i n d i ca t ed  t ha t  f i r ms  wi t h  s t r uc t ur a l  p r od uc t i vi t y p r ob l e ms  
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t e n de d  t o  i n t r odu c e  o r ga n i sa t i o n a l  ch a n ge s  t ha t  i n c r e a s e e mp l o ye e  

p ar t i c i p a t i on  w her e a s  w el l  p e r fo r mi n g  f i r ms  a r e  mor e  l i k el y t o  o f f e r  

i n c en t i v es .  

H emp e l l  ( 20 0 3 )  ex p l o r ed  w het he r  I C T  i n v es t m en ts  a n d  f i r m  sp o n s o r e d  

t r a i n i n g p r og r a mme s  w er e  co mpl e men t ar y.  T h r ee  a pp r oa c he s  w er e  ap p l i e d  t o  

p a n e l  da t a  f r o m G er ma n  s er vi c e  co mpa ni es  f o r  t he  t i me  p er i od 1 9 94– 98 .  

R es u l t s  f o r  a  s ys t e m o f  i n t e r r e l a t ed  fa c t o r  dema n d s  i n di ca t ed  t ha t  t r a i n i n g  

c o mpl em en t s  I C T ,  b u t  n o t  ot h er  c ap i t a l  g oods .  S Y S –G M M  es t i ma t es  o f  

p r o duc t i on  fu n c t i on s  r e v e a l ed  t ha t  IC T  ca p i t a l  wa s  mos t  p r od uc t i v e ,  i f  

c o mpl em en t ed  b y t r a i n i n g mea s u r e s  i n  s k i l l – i nt e n s i v e  fi r ms .  Co mp a r i n g t h e  

i mp a c t s  on  p r o du c t i v i t y  a n d  w a g e  c os t s  s ho w e d  t ha t  I C T  r a i s e d  t h e  

p r o fi t ab i l i t y o f t r a i ni n g  h i gh–s ki l l ed  e mp lo yee s .  

Us i n g a  G e r ma n  empl o ye r - e mpl o ye e  ma t c hed  p a n e l  da t as e t ,  B a ue r  (2 0 0 3 )  

e xa mi n ed  t he  e f f e c t s  o f Hi gh  P e r f o r ma n c e  W or k p l a ce  S ys t e ms  ( HP W S )  o n  

l a b ou r  p r odu c t i vi t y ( def i n e d  a s  sa l es  p er  wo r k e r )  a n d l ab ou r  e f f i c i en c y 

( de f i n ed  as  t he  i n v er s e  o f  uni t  l a b ou r  cos t s ) .  T h e  e s t i mat i on  r es u l t s  

i n d i ca t e d  t ha t  s i mp l e  c r o s s - s e c t i on a l  es t i ma t es  o f  t h e  e f f e c t s  o f  

i mp l e men t i n g  H P W S  on  l ab o u r  p r odu c t i vi t y w er e  b i as ed  dow n w a r d due  t o  

u n ob s er v e d  t i me- i n v a r i a nt  es t a b l i s hm en t  e f f e c t s  a n d  t he en do ge n ei t y o f  t h e  

u s e d  me a s u r e  f o r  i n n ov a t i v e  wo r k p l a c e  p r a c t i c es .  T h e l a t t e r  b i a s  ap p ea r e d t o  

b e q ua nt i t a t i v e l y mor e  i mp o r t a n t .  R es ul t s  f r om e s t i ma t i n g  a  co r r e l a t e d  

r a n dom co e f f i ci e n t  mo del  f u r t her  s u gg e s t ed  t h a t  a  p ot en t i a l  b ia s  i n  t h e  

2 S L S - es t i mat es  due  t o  s e l f -s el e c t i on s e e me d  t o  b e  n eg l i gi b l e .  T h e es t i mat e d  

e f f e c t s  o f  H P W S  on  l ab ou r  p r od uc t i vi t y  w e r e  e c on o mi ca l l y  i mp or t a nt  a n d  

r i s i n g ov e r  t i me .  H ow e v er ,  co r r es p on d i n g p os i t i v e  e f f e c t s  o f  HP W S  o n  

l a b ou r  e f f i c i en c y o c cu r r ed ,  o nl y i n  t he  l o n g r un.  F i na l l y ,  d ue  t o  r i s i n g wa ges  

a s s oc i a t ed  wi t h  t he  a dop t i o n o f  H P W S ,  t he e f f e c t s  o f  t he s e  s ys t e ms  o n  

l a b ou r  e f f i c i en c y w er e  s mal l e r  t ha n  t he c o r r e sp on d i n g  e f f ec t s  on l a b ou r  

p r o duc t i vi t y.  

A r v a n i t i s  ( 20 0 5 )  e xp l o r e d e mp i r i ca l l y  t h e h yp o t he s i s  t ha t  I C T ,  n e w  

o r ga n i z a t i on a l  p r a c t i ce s  a n d  hu ma n  c ap i t a l  a r e  i mp or t a n t  det e r mi n a n ts  o f  

f i r m e f f i ci e n c y a n d  p er f o r ma n c e ,  fu r t he r  t ha t  t he  co mb i n e d  u s e  o f  t h es e  

t h r e e  fa c t o r s  l e a ds  t o  a  mu t ua l  s t r en g t h en i n g  o f  t he i r  i mp a c t  on  f i r m  

p er fo r ma n ce .  T he  a n a l yt i c a l  f r a m ew or k  w as  t ha t  o f  a  p r od uc t i on  f un c t i on  a t  

f i r m l ev e l .  T he  n ew  c on t r i b ut i on  o f  t hi s  s t u d y t o  t h e  emp i r i c a l  l i t e r a t u r e  i s  

t ha t  i t  i s  t he  fi r s t  e mp i r i ca l  s t ud y o f  t hi s  t yp e f o r  t h e S wis s  b us i n es s  s e c t o r ,  

u s i n g  a  r i c h  da t a  s e t  a t  f i r m  l ev e l  f o r  t he  yea r  199 9  wh i c h  w er e  co l l e ct ed  b y 

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 106 

mea n s  o f a  p os ta l  s ur v e y,  a n d  g i vi n g  pa r t i c u l a r  a t t en t i on  t o  t h e  

c o mpl em en t ar i t y i s s ue  ( s ev e r a l  a pp r oa ch e s )  a n d t o  t h e en do ge n i z a t i o n o f  t h e  

t e chn o l og y a n d o r ga ni za t i o n v a r i a b l es .  

C r es p i  e t  a l .  ( 2 0 0 6 )  ex a mi n ed  t he  r e l a t i o ns hi ps  b e t we en  p r od uc t i vi t y g r ow t h  

I T  i n v es t me n t  a n d o r g a ni s a t i ona l  ch a n ge ,  us i n g  UK  f i r m p a n e l  da t a .  

C on s i s t e n t  wi t h  t h e s ma l l  n umb e r  o f o t h e r  mi cr o s t udi es ,  t he a ut ho r s  f ou n d:  

•  I T  a pp ear e d  t o  ha v e  hi gh  r et u r ns  i n  a  g r o wt h  a c c ou n t i n g s e n s e ,  w h e n  

o r ga n i s a t i on a l  c ha n ge  w as  o mi t t ed ;  wh en  i t  wa s  i n c l ud ed  t he  I T  

r e t u r n s  w er e g r e a t l y r e duc ed   

•  I T  a n d  o r g a ni s a t i ona l  cha n g e  i n t e ra c t ed  i n  t h e i r  e f f e c t  on p r odu c t i vi t y  

g r o wt h 

•  N on - I T  i n v es t me n t  a n d or ga ni s a t i o n a l  ch a n ge  di d n o t  i n t e r a c t  i n  t he i r  

e f f e c t  on p r od uc t i vi t y g r owt h  

•  O r ga n i sa t i on a l  ch a n ge  wa s  a f f e c t ed  b y co mp e t i t i on  

•  T h er e  we r e  s t r on g  e f f e c t s  on  t he  p r ob a b i l i t y o f  i n t r o duc i n g  

o r ga n i s a t i on a l  cha n ge  f r om ow n er s h i p .  US - o wn e d  f i r ms  w e r e  mu c h  

mor e  l i k e l y  t o  i n t r o duc e  o r ga n i sa t i on a l  ch a n ge  r e l a t i v e  t o  fo r e i g n  

o wn ed  f i r ms  w hi c h  we r e  mo r e  l i k e l y s t i l l  r el a t i v e  t o  UK  f i r ms  

As  w e con c l ude  f r om t he  p r ev i o us  r e l ev a nt  r es e a r ch ,  mos t  o f  t hes e  s t udi es  

f i n d  a  s t a t i s t i ca l l y  s i g n i fi c a nt  p os i t i v e  e f f ec t  f o r  I C T  a n d or ga ni za t i o n a l  

c ap i t a l ,  a n d on l y f ew  o f  t he m fo r  hu ma n  cap i t a l ;  W e r e ma r k t ha t  mo s t  US A  

s t udi e s  di d  n ot  f i n d  a  s t a t i s t i c a l l y s i gni f i ca n t  p os i t i v e  e f f e c t  fo r  h u ma n  

c ap i t a l .  W i t h r esp e c t  t o  t hes e  d i r ec t  e f f ec t s  S wis s  f i r ms  t en d  t o  gi v e  mor e  

a t t e nt i on  t o  hu ma n  ca p i t a l  t h a n t o  o r ga ni za t i on  r e l a t i v e  t o  f i r ms  i n  ot he r  

c oun t r i es .  C on ce r n i n g  c omp l e me n t a r i t i es  on l y t w o  o f t he  US A s t ud i es  f i n d  

s t a t i s t i c a l l y s i gni f i ca n t  co mpl e men t a r i t i e s  b e t w ee n  I C T  a n d  o r ga ni z a t i on a l  

c ap i t a l ,  a n d a l s o  b e t we en  I C T  a n d hu ma n ca p i t a l ;  a l s o  t he  A us t r a l i a n s t ud y 

s how s  t he  ex i s t e n c e  o f  c o mpl e men t a r i t i e s  p r i ma r i l y b e t w ee n  IC T  a n d  h u ma n  

c ap i t a l  a n d –  s ome wh a t  we a k e r  –  b e t we e n  I C T  a n d  o r g a ni z a t i ona l  c ap i t a l .  I n  

t he  E u r op e a n  s t u d i es  t he r e  i s  a  t en d en c y f o r  c ompl e me n t a r i t i es  b et w e e n  IC T  

a n d hu ma n  c ap i t a l  a n d  b e t w e e n  o r ga n i za t i on a l  a n d  h uma n  ca p i ta l .  T h e  

r es ul t s  a r e  i n di ca t i v e b ut  n o t  co mpl e t e l y c o mp a r ab l e  b e ca us e  s ome  o f  t h e  

ob s e r v ed  d i f f e r en c es  c a n  b e  t ra c e d  b a ck  t o  di f f e r e n ce s  wi t h  r e sp ec t  t o  t h e  

s ec t o r s  a n d i n dus t r i e s  cov er ed  i n  t he  s t udi es ,  t he  s p ec i f i ca t i o n o f  t h e  

i n d ep e n d e n t  v a r i a b l es  a n d t he  n a t u r e  o f  t he  i n v es t i ga t i on s  ( c r o s s - s e c t i on a l  

v er s u s  l on g i t u di n a l ) .  
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5 . 3  C o n ce p t i o n a l  F ra m e w o rk ,  H y p o t h e s es  a n d  D a t a  
 

5 . 3 . 1  T h e  n e w f i rm  m od e l  
 
T h e l as t  f i ft e en  t o  t we n t y ye a r s  ha v e  w i t n es s ed  a  con s t el l a t i on  o f  i mp or t a nt  

c ha n ges  o f  t he p r odu c t i on p r oce s s ,  s uc h  a s  t he ex t e n s i v e u s e  o f  comp u t e r -

a i ded  p r oduc t i o n  t ec hn o l og i es ,  t h e  a d v a n ces  i n  i n f o r ma t i on  a n d  

c o mmun i c a t i on t e ch n o l ogi e s ,  t he  e mer g i n g  o f  n e w i de a s  how  t o  o r g a ni z e  

f i r ms ,  c ha n ges  i n  t he  s ki l l  r e q ui r e me n t s  o f  l ab o u r  a n d  cha n ge s  i n  emp l o ye e  

p r e fe r e n c es  t ow a r d mo r e  f l ex ib l e  w or ki n g  c on d i t i on s .  O n t hi s  g r ou n d ,  

r ec en t l y  ma n y a u t hor s  ev e n p os t u l a t ed a  s hi f t  t o  a  n ew  ‘ f i r m  p ar a d i gm’ .  

S o me  o f  t h em f oc u s  t h ei r  a t t e n t i on ma i n l y t o  t e ch n o l ogi c a l  c ha n ges ,  s om e 

f i n d  t he  i n t r o duc t i on  o f  n ew  o r ga ni z a t i on a l  p ra c t i ce s  a  c en t r a l  ch a r a c t e r i s t i c  

o f t h i s  ‘ p a r a di gm cha n ge ’ ,  w hi l e  a  t hi r d  g r oup  c on c en t r a t e s  p r i ma r i l y on  t h e  

s hi f t  o f  f i r m de ma n d  t o  hi gh- s k i l l e d l a b ou r  i n  t he  l as t  t w ent y yea rs  a n d  

a na l yz es  t he  de t e r mi n a nt s  o f  t h i s  s hi f t .  I n  t h i s  s e c t i on  w e b r i e f l y r e vi e w  

s om e o f  t h i s  l i t e r a t u r e.  M i l g r o m a n d R ob er t s  ( 19 90 ) ,  f ocu s i n g  ma i n l y t o  

ma n uf a c t u r i n g ,  p r oc l a i m t he  r ep l a ce m en t  o f  t h e  “ mas s  p r oduc t i on  mod el  b y 

t he  v i s i o n o f  a  f l ex i b l e  mu l t i - p r odu c t  f i r m t h a t  emp ha s i z e s  q ua l i t y a n d  

s p e ed y r e sp on s e t o  mar k e t  con d i t i on s  wh i l e  ut i l i z i n g t e ch n o l ogi c a l l y  

a dv a n ce d  eq u i p men t  a n d n ew f o r ms  o f o r ga n i z a t i on ” .  C h a n ge s  i n  t h e  

p r o duc t i on  t ec hn i q u es  a n d  t he i r  i mp l i ca t i on s  f o r  f i r m ef f i c i e n c y a n d  

p er fo r ma n ce  b ui l d  t he  ma i n  s ub j ec t  o f  t h e i r  t he o r e t i ca l  a n a l ys i s .  L i n db ec k  

a n d S n ow er  ( 20 0 0 )  a n a l yz e  t h e  s hi f t  f r om ‘ t a yl o r i s t i c ’  o r ga ni za t i o n  

( ch ar a c t e r i z ed  b y sp ec i a l i z a t i on  b y t as ks )  t o  ‘ ho l i s t i c ’  o r ga ni za t i o n  

( f ea t u r i n g j ob  r o t a t i on,  i n t eg r a t i o n o f  t a s k s  a n d l ea r ni n g a cr o s s  t a s ks ) ” .  I n  a  

f o l l owi n g pa p e r  t he  s a me  a ut ho r s  el ab o ra t e on  t h e i de a  o f  t he  “ f i r m a s  a  p oo l  

o f f a c t o r  compl em en t a r i t i es ” ,  t hus  i de n t i f yi n g f a c t o r  c ompl e men t ar i t y a s  

c on s t i t u t i v e  t o  t he de t e r mi n a t i o n o f  a  f i r m’s  b ou n da r i es  ( L i n db e ck  a n d  

S n ow er  2 0 0 3 ) .  Br es n a ha n  e t  a l .  ( 20 0 2 )  t a k e  t h e  r e l a t i v e  de ma n d  o f  s ki l l ed -

l a b ou r  as  s t a r t i n g p oi nt  o f  t he i r  a n a l ys i s  an d  co n s i d er  t he  i n cr ea s ed  u s e  o f  

“ co mpl e me n ta r y s ys t ems ”  o f  i n f o r mat i on  t ech n o l og i e s ,  wo r k p l a c e  

o r ga n i z a t i on a n d p r odu c t  i n n ov a t i on a s  dr i v e r s  o f  s ki l l - b i as ed  t e chn i c a l  

c ha n ge .  A p o i nt ,  w hi ch  i s  c en t r a l  i n  a l l  t yp es  o f a n a l ys i s  a n d  a l s o b ui l ds  a  

c o mmon  c ha r a c t e r i s t i c o f  t h em i s  t h e  exi s t en c e  o f  c o mpl e men t ar i t i es  a mo n g  

s ev er a l  fa c t o rs  wh i c h mu t ua l l y e n ha n c e  t h e i r  i mp a ct  on f i r m p e r f o r ma n c e .  

 

 

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


 108 

5 . 3 . 2  R ol e  o f  I C T  
 
T h e  b e n e f i t s  o f  I C T  fo r  a  fi r m i n c l ude  s a vi n gs  o f  i n p ut s ,  gen er a l  co s t  

r ed uc t i on s ,  h i ghe r  f l ex i b i l i t y a n d  i mpr o v em en t  i n  p r oduc t  q ua l i t y.  T h e  n e w  

t e chn o l og y ma y s a v e  l a b ou r  o r  s o me sp ec i f i c l ab ou r  s k i l l s ;  i t  ma y r e du c e  

c ap i t a l  n e ed s  t hr ough ,  f o r  ex a mp l e,  i n cr ea s e d ut i l i z a t i on  o f e q ui p m en t ,  

r ed uc t i on  o f  i n v en t o r i e s  o r  s p a ce  r e q ui r eme n t s  a n d  s o  o n.  I t  ma y a l s o l ea d  t o  

h i g her  p r o duc t  q ua l i t y  o r  b e t t e r  co n di t i on s  f o r  p r od uc t  d ev e l op m en t .  

M or e ov e r ,  i t  ma y i n cr ea s e  t h e  f l e x i b i l i t y  o f  t he  p r oduc t i o n  p r oc e ss  a l l owi n g  

t he  exp l o i t a t i o n  o f  e con o mi e s  o f  s ca l e  (s ee  e . g .  Mi l g r om a n d R ob er t s  1 9 90 ,  

1 995 ) .  A sp ec i f i c  f ea t u r e  o f  IC T  i s  r e l a t ed  t o  n e t w or ki n g  a n d  

c o mmun i c a t i on.  As  n e w t e c h n o l ogi e s  r e duc e  t he  co s t  o f  l a t e r a l  

c o mmun i c a t i on,  f i r ms  us e  t hes e  t e chn o l ogi e s  t o  fa c i l i t a t e co mmu n i ca t i o n  

a mo n g  e mp l o yee s  a n d  r edu c e  co - o r di n a t io n c os t s .  M o ni t o r i n g  t e chn o l og i es  

c a n a l s o b e  u s e d t o  r edu c e  t he  n umb er  o f  s up er vi s o rs  r eq u i r ed  i n  t h e  

p r o duc t i on  p r oc es s .  T h us ,  t he u s e  o f  IC T  h as  di r ec t  i mp l i c a t i on s  f o r  f i r m  

o r ga n i z a t i on.  W hi l e  i n v e n t i ons  t ha t  l ea d t o  i mpr ov e me n t s  i n  I C T  a r e  q ui c k l y 

a va i l a b l e  t hr oug hou t  t h e  ec on o my,  c o mp l e me n t ar y o r g a ni z a t i on a l  c ha n g es  

i n v ol v e  a  p r oc es s  o f  co - i n v e n t i on b y i n di v i d ua l  f i r ms  ( B r es n a ha n  a n d  

G r ee n s t e i n  1997 ) .  I den t i f yi n g  a n d  i mp l eme n t i n g  s uc h  o r ga n i z a t i on a l  c ha n ge s  

i s  di f f i cu l t  a n d  co s t l y.  T hes e  a dj us t m en t  d i f f i cu l t i es  l ea d  t o  v a r i a t i on  a cr o s s  

f i r ms  i n  t h e  u s e  o f  I C T ,  i t s  or ga n i za t i on a l  c omp l e me n t s  a n d  t he  r es ul t i n g  

o ut co m es .  

 

5 . 3 . 3  R ol e  o f  n e w  o r g a n i z a t i o n a l  p ra c t i c e s  
 
S o me  t he o r i es  ha v e  b ee n  dev e l op e d t o  ex p l a i n  wh y n ew h i gh- s k i l l  a n d hi gh -

i n v ol v e m en t  w or k p l a c es  ma y b e mor e  e f f e c t i v e  ( s ee e . g .  I c hn i ows ki  e t  a l .  

2 0 0 0 ) .  T hes e  c a n b e  d i vi ded ,  f i r s t ,  i n t o  t heo r i e s  t ha t  f ocu s  on  t he  e f f o r t  a n d  

mo t i v a t i on  o f  w or k er s  a n d  w or k g r o up s  a n d s ugge s t  t ha t  du e  t o  t h e  p os i t i v e  

w or k e r  i n c e n t i v es  c r e a t ed  b y n e w o r ga n i z a t i o n a l  f o r ms  t h e w or k e r  

p er fo r ma n ce  i n c r e as es .  A s ec on d  g r oup  o f  t h eo r i es  f o cus es  on  c ha n ges  o f  t h e  

s t r u ct u r e o f  or ga ni za t i o n s  t ha t  i mpr ov e  e f f i c i en c y ( s ee  a l s o A gh i o n e t  a l .  

1 999 ,  f o r  a  d i s cus s i on  o f  t he  ch a r a c t e r i s t i cs  o f  r e c en t  de v e l op me n t s  i n  t h e  

s t r u ct u r e  o f  E ur op e a n a n d US  c o mpa n i es ) .  W e co n c e n t r a t e  he r e  mor e  on  t h i s  

s ec on d  gr oup .  T he s e  t he o r i es  i mp l y t ha t  n e w a r r a n ge me n t s  ca n ma k e  

o r ga n i z a t i on a l  s t r u c t u r es  mo r e  e f f i c i e n t .  F or  ex a mp l e ,  dec en t r a l i z i n g  

d ec i s i on - ma k i n g t o  s e l f - d i r e c t ed  t e a ms  ca n r edu ce  t he  n umb er  o f  s u p er vi s o r s  

a n d mi dd l e- l ev e l  ma n a g er s  r eq ui r e d w hi l e  i mp r o v i n g c ommun i c a t i on ;  
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e mp l o yee  i n v ol v e me n t  ca n e l i mi n a t e o r  r e du c e  gr i ev a n c e s  a n d ot he r  s o u r ce s  

o f con f l i ct  wi t hi n  t he  f i r m ,  t hus  i mp r o vi n g p er f o r ma n ce  ( s e e  M oo k he r j e e  

2 0 0 6  f o r  a  s u r v e y o f  t h e t he o r e t i c a l  l i t e r a t u r e  on  de c en t r a l i za t i on ,  

h i e r a r ch i e s  a n d  i n ce n t i v es ) .  Al s o  f o r  t he o r ga n i z a t i o n a l  p r a c t i c es  t h er e e x i s t  

i n t e r d ep e n d e n c i e s  w i t h  ot he r  fa ct o r s  a n d  i n p u ts .  S ome o f  t h e  c ha n ges  o f  

w or k de s i g n a r e  a s s oc i a t ed  wi t h  t he  i n t r od uc t i on  a n d d i f f u s i on o f  

i n f o r ma t i on t ec hn o l o g i es  wi t h i n  t he  f i r m.  F or  exa mp l e ,  Gr ee n a n  a n d  G uel l e c  

( 19 94 )  s how i n  a  t he o r e t i ca l  p ap er  t ha t  t he  r e l a t i v e  e f f i c i e n c y o f  a  

c en t r a l i z ed  mod e  o f  f i r m o r g a ni z a t i on  i n  w hi ch  k n ow l ed g e  i s  c on f i n ed  t o  

s p e ci a l i z e d w or k e rs  a n d a  de cen t r a l i z ed on e  i n  w hi ch  ev e r y w or k e r  

p ar t i c i p a t es  i n  l e a r ni n g  d ep e n ds  on t he  t ech n o l og i c a l  l ev e l  o f  t he  f i r m :  

“ wh er ea s  t he  c en t r a l i z ed s t yl e  i s  mor e  e f f i c i en t  w he n  t h e t ec hn o l o gi ca l  l ev e l  

i s  lo w,  t he  d ec en t r a l i z e d on e  b ec o me s  mor e  e f f i c i en t  w hen  t h e  t ech n o l og i c a l  

l e v el  i s  h i gher ” .  

 

5 . 3 . 4  R ol e  o f  h u m a n  ca p i t a l  
 
T h e  s hi f t  t o wa r d  s k i l l e d  w or k er s  app ea r s  t o  ha v e  a c c e l e r a t e d  i n  t he  l a s t  

t w en t y ye a r s .  W hi l e  ma n y f a c t or s  ha v e  co nt r i b ut ed  t o  t hi s  i n cr ea s e  mo s t  

a ut ho r s  t hi n k  t ha t  t h i s  e f f e c t  i s  a t t r i b ut a b l e  p r i ma r i l y t o  s ki l l -b ia s e d  

t e chn i c a l  cha n ge .  T h e  s i z e ,  b r e a dt h  a n d t i mi n g o f  t he  r ece n t  l a b ou r  de ma n d  

s hi f t  ha v e  l e d ma n y t o  s e e k s k i l l - b i as ed  t ec hni c a l  cha n ge  i n  t he  l a r g es t  a n d  

mos t  w i de sp r e a d  n e w t ec hn o l og y o f  t he  l a s t  ye a r s :  t he  IC T  ( s e e  B r e s n a ha n  e t  

a l .  2 0 0 2 ) .  O n  t h e  on e  ha n d ,  h i gh- s k i l l e d l a b ou r  i s  a  p r eco n d i t i on f o r  t h e us e  

o f  I C T ;  f o r  ex a mpl e,  t r a i n i n g i n  p r ob l e m- s ol vi n g ,  s t a t i s t i c a l  p r oce s s  co nt r o l s  

a n d comp u t e r  s ki l l s  ca n i n c r e as e  t h e b e n e f i t s  o f  I C T .  O n t he  o t he r  ha n d ,  

h i g hl y c o mp ut er i z ed  s ys t e ms  n ot  onl y s ys t e mat i ca l l y  s ub s t i t ut e  c omp u t er  

d ec i s i on - ma k i n g f o r  hu ma n d e c i s i on - ma ki n g i n  r o ut i n e  wo r k ,  b u t  a l s o  

p r o duc e  a  l a r ge  q ua nt i t y o f  da t a ,  w h i ch  n ee ds  hi gh - s ki l l e d  w or k e r s ,  

ma n a ge r s  a n d  p r o f es s i on a l s  t o  ge t  a deq ua t e l y u t i l i z ed .  

 

5 . 3 . 5  Hy p ot h es es  
 
T h e  a b ov e  d i s cuss i on  o f  t he  l i t e ra t u r e s how s  t ha t  t her e  a r e s o me  co mmo n  

t es t a b l e  h yp ot hes es  wi t h  r es p e c t  t o  t h e co n t r i b u t i o n o f  IC T ,  n e w  

o r ga n i z a t i on a l  p r a c t i ce s  a n d  h u ma n  ca p i t a l  t o  fi r m ef f i c i en c y a n d  

p er fo r ma n ce ,  w h i ch  ca n  b e  a t  b es t  p u t  t oge t h er  i n  t he  f r a mew or k o f  a  

p r o duc t i on  f un c t i on c on t a i ni n g b es i des  th e c l a s s i ca l  p r od uc t i on f a c t o r s ,  
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l a b ou r  a n d t r a di t i on a l  p h ys i ca l  c a p i t a l ,  a l s o  t he  n e w on es ,  IC T  ca p i t a l ,  

o r ga n i z a t i on ca p i t a l  a n d huma n  c ap i t a l  ( s e e  B r ynj o l fs s on a n d H i t t  20 0 0  f or  a  

r ec en t  s u r v e y o f  emp i r i c a l  l i t e r a t u r e on  t h i s  l i n e) :  

H yp o t h es i s  1 :  T h er e  a r e  c o n s i d e ra b l e  d i re c t  p o s i t i ve  e f f e c t s  o f  I C T ,  

o rg a n i za t i o n ,  h u m a n  c a p i t a l  a n d  kn o wl e d g e  c a p i t a l  o n  f i r m p er fo r m a n c e  

H yp o t h es i s  2 :  T h e  n a t i o n a l  co n t e x t  h a s  a n  i m p a c t  o n  t h e  a b o ve  d i re c t  

e f f e c t s .  

 

5 . 3 . 6  D a t a  
 
G r e ek  d a t a  
 
T h e da t a  w e  us e d  i n  t he  G r eek  p a r t  o f  t h i s  s t ud y w er e  co l l e ct ed  t h r ou gh  a  

s u r v e y a mon g  G r e e k  en t e r p r i s es  b as e d  o n  t he  s a m e q ues t i on n a i r e  t ha t  has  

b een  u s e d  i n  t he  S wi s s  p ar t  o f  t he  s t ud y .  T hi s  q u es t i o n n a i r e  w as  t r a n s l a t e d  

i n t o  G r e e k  a n d  p r e - t e s t e d  b y t h r ee  e x p er t s  hi ghl y e xp e r i e n ce d  i n  s uc h  

s u r v e ys  a n d  q ue s t i on n a i r es ,  f r o m I C AP ,  on e  o f  t he  l a r ges t  b us i n es s  

i n f o r ma t i on a n d c on s ul t i n g co mpa ni e s  o f  G r e e c e ,  a n d  a l s o  b y t w o  

p os t g r a dua t e  s t u den t s  f r o m t he  Un i v er s i t y o f  A eg ea n  wi t h  e xp e r i e n ce  i n  

i n f o r ma t i on s ys t e ms  r e s e ar ch .  B as ed  on  th ei r  r e ma r ks  t he  f i n a l  v er s i on  o f  

t he  q u es t i o n n a i r e  wa s  dev e l op e d.  T h r ee  s a mpl es  o f  3 0 0  G r eek  f i r ms  e a c h  

w er e  r a n doml y s e l e c t e d  f r o m t h e  da t a b as e  o f  I C AP  ( wh i c h  co n s i s t s  o f  

a pp r ox i mat e l y  1 3 5 , 0 0 0  G r eek  f i r ms  f r om a l l  i n dus t r i e s ) ,  b e i n g  a l l  ‘ s i mi l a r ’  

t o  t h e  s a mp l e  o f  t h e  S wi ss  p ar t  o f  t he  s t u d y:  a l l  t he s e  t h r e e  s a mpl es  i n cl ude d  

f i r ms  f r o m t he  s a me  i n du s t r i es  a n d  s i z es ,  a n d  t he  p r op o r t i ons  o f  a l l  t h e  

i n d us t r y a n d  s i z e c l as s es  w er e  t he  s a m e a s  i n  t he  S wi s s  s a mp l e.   

I n i t i a l l y t he  q ues t i on n a i r e  w as  s e n t  b y p os t  t o  t he  f i r ms  o f  t h e  fi r s t  s a mp l e ;  

a f t e r  t hr e e  w e e k s  t he  f i r ms  w ho  h a d n o t  r es p on ded  w e r e  c on t a c t ed  b y p hon e .  

F i r ms  t ha t  def i ni t e l y r e f u s ed  t o  p ar t i c i p a t e  i n  t h i s  s ur v e y w e r e  r ep la c e d  b y 

s i mi l a r  f i r ms  ( i . e.  f r om t he  s a m e i n dus t r y  a n d s i z e  c l as s )  f r om t he  s e co n d  

s a mpl e,  w h i l e i n  a  f e w ca s e s  t ha t  ex ha u s t ed  t he  f i r ms  o f  t he  s ec on d  s a mpl e  

w e  h a d t o  p r oc ee d  t o  t he t hi r d  s a mpl e.  F o l l owi n g  t he  ab ov e  p r oc edu r e ,  wh i c h  

a i me d  t o  ma i nt a i n  t he  p r op o r t i on s  o f  t he i n d us t r y a n d s i z e c l as s e s ,  w e  

f i n a l l y  r e ce i v ed  r es p on s es  f r o m 28 1  fi r ms ;  a f t e r  a n  e xa mi n a t i on  o f  t h e  

r e t u r n ed  co mpl e t e d  q ues t i on n a i r e s  w e  e x c l uded  1 0  c as es  w i t h  con t r a d i c t o r y 

o r  n on -p l a us i b l e a ns w er s ,  a n d  t he  r e ma i n i n g 27 1  v a l i d  r es p on s e s  we r e  us e d  

f o r  t he  a n a l ys e s .   
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I n  T ab l e  1 7  w e ca n s ee  t he  s t r u c t ur e  o f  t he  f i na l  da t a  s e t  we  u s e d f o r  t h e  

G r ee k  p ar t  o f  t he  b y i n dus t r y  a n d  f i r m s i z e c l a s s .   

T a b l e  1 7 .  C o m p os i t i on  o f  t h e  G r e ek  d a t a  s e t  b y  i n d u s t r i e s  a n d  f i rm  s i z e  
c l a s s e s  

 
 G r e e c e   
 N  % 

In d u s t r y :    
F oo d,  b ev er a g e  25  9 . 2  

T ex t i l e s  6  2 . 2  
C l ot hi n g,  l ea t he r  7  2 . 6  
W o od p r oc es s i n g  3  1 . 1  

P a p er  3  1 . 1  
P r i nt i n g  12  4 . 4  

C h emi c a l s  12  4 . 4  
P la s t i cs ,  r ub b e r  6  2 . 2  

G l as s ,  s t o n e,  c l a y 9  3 . 3  
M e t a l  4  1 . 5  

M et a l  w or ki n g 7  2 . 6  
M a c hi n er y 1  0 . 4  

E l ec t r i c a l  ma ch i n e r y 2  0 . 7  
E l ect r on i c s ,  
in s t r ume n t s  

3  1 . 1  

V eh i c l es  2  0 . 7  
O t her  ma n u f a c t ur i n g  5  1 . 8  

E n e r g y 3  1 . 1  
C on s t r uc t i on  14  5 . 2  

W hol es a l e  t ra de  5 1  19 . 2  
Ret a i l  t r a de 21  7 . 7  

H o t e l s ,  c a t e r i n g 27  10 . 0  
Tr a n sp or t ,  

T e l e co m mun i ca t i o n  
15  5 . 2  

B a n ks ,  i ns u r a n ces  5  1 . 8  
R e a l  es t a t e,  l ea s i n g  2  0 . 7  

B us i n es s  s e r vi ce s  16  5 . 9  
P er s o n a l  s e r vi ce s  10  3 . 7  

Fi r m  s i ze :    
20 -4 9  empl o ye es  88  32 . 5  

5 0 -2 49  e mpl o yees  10 5  38 . 7  
25 0  e mp l o yee s  a n d 

mor e  
7 8  28 . 8  

T ot a l  27 1  10 0 .0  
 

A n o n - r e sp on s e a n a l ys i s  w a s  p e r fo r med  (s u r v e y o f  a  s a mp l e  o f  t he n on -

r esp o n de n t s ) ,  w hi c h  d i d n ot  i n di ca t e  a n y s er i ous  s e l e c t i vi t y b i as  wi t h  

r esp e c t  t o  t he  u s e  o f  I C T ,  n ew  o r ga n i z a t i on a l  p r a c t i c es ,  v oca t i o n a l  ed uca t i o n  

a n d j ob - r e l a t ed  t r a i n i n g.  F o r  t h es e  27 1  f i r ms  we  a l s o r et r i ev e d  f r om t h e  

d a t ab as e  o f  I C AP  s ome e c on o mi c  d a t a  f or  20 0 4  t ha t  we r e  n ot  c o l l ec t e d  

t h r ou gh t he  q ue s t i on n a i r e .  S o we  f i n a l l y  ob t a i n e d fo r  a l l  t h es e G r ee k  f i r ms  
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a l l  t he  e c on o mi c  da t a  t ha t  w e r e  c o l l ec t e d f o r  t h e  f i r ms  o f  t he  a b ov e  S wi s s  

d a t a  s e t  t hr oug h  t he S wi ss  q ue s t i on n a i r e,  wi t h  on l y on e  di f f e r en c e :  t he  S wi ss  

q ues t i on n a i r e  co l l e c t ed  t h e  ‘ g r os s  i n v e s t men t  exp e n d i t u r e  i n  20 0 4 ’ ,  as  a  

mea s u r e  o f  ‘ t r a di t i o n a l  c ap i t a l ’ ,  w hi l e  f r om t he  IC AP  da t ab a s e  we  co u l d  

r e t r i ev e  onl y t he  ‘ as s e t s  va l u e  a t  t he  en d o f  2 0 0 4 ’  fo r  t hi s  p u r p os e .  

H ow ev er ,  w e  b e l i e v e  t ha t  t h i s  i s  n ot  a  p r ob l em,  s i n ce  b o t h  t he s e  v ar i ab l es  

a r e  goo d mea s u r es  o f  t he  ‘ t r a d i t i on a l  ca p i t a l ’  a  f i r m us es .  I n  T ab l e  C 1  

( App e n d i x  C )  we  c a n  s e e  s o me  de s c r i p t i v e  s t a t i s t i c s  o f  t he  b as i c  v ar i ab l es  

f o r  t he  G r e ek  da t a  s e t .  I n  t he  T a b l e 1 8  a r e  s h ow n  t he  de f i ni t i on s  o f  t h e  

mod e l  va r i ab l e s .  

T a b l e  1 8 .  D e f i n i t i on  o f  m od e l  v a r ia b l e s  
 

Va r i a b l es  D ef i n i t i o n a n d  me as u r e me n t  
l ogC L  L oga r i t hm o f  g r os s  i n v es t me n t  e xp e n d i t u r e  p er  

emp l o ye e  20 0 4  
l ogAS S E T N   L oga r i t hm o f  as s et s  v a l u e  p er  emp l o ye e  a t  t he  a n d  o f  

20 0 4  
l ogQ UA L  L oga r i t hm o f  t h e s h ar e  o f  emp l o ye es  wi t h  t e r t i a r y 

l ev e l  edu ca t i on  20 0 4  
L ogT R AI N  L oga r i t hm o f  e mp l o ye es  pa r t i c i p a t i n g  t o  i n t e r n a l  

a n d/ o r  ext e r n a l  t r a i ni n g  cou r s es  i n i t i a l i z e d  or  
sup p o r t ed  b y t he  f i r m 2 0 0 4  

l ogR D L  L oga r i t hm o f  R &D  exp en d i t u r e  p er  e mp l o ye e  ( a v er a ge  
o f  t he  p er i o d 20 0 3- 2 0 0 5 ) ;  

I NT E R N E T S i x- l ev e l  o r d i na t e  v a r i ab l e  f o r  t he  i n t e ns i t y  o f  in t e rn e t  
u s e :  s ha r e  o f  e mp l o ye es  u s i n g  i nt e r n e t  i n  da i l y  w or k:  
0 :  0 % ;  1 :  1 - 20 %;  2 :  21 - 40 % ;  3 :  4 1 - 6 0 %;  4 :  6 1 -8 0 %;  5 :  
81 - 10 0 %    

I NT R A NE T  S i x- l ev e l  or di n a t e  v a r i a b l e  fo r  t he  i n t en s i t y  o f  in t ra n e t  
u s e :  s ha r e  o f  e mp l o ye es  u s i n g  i nt e r n e t  i n  da i l y  w or k:  
0 :  0 % ;  1 :  1 - 20 %;  2 :  21 - 40 % ;  3 :  4 1 - 6 0 %;  4 :  6 1 -8 0 %;  5 :  
81 - 10 0 %    

T W OR K  O r d i n a t e v a r i ab l e mea s u r i n g  ho w wi d es p r e a d  i s  t ea m-
wo r k  i ns i de a  f i r m  on a  fi v e- p oi n t  L i k e r t  s ca l e  ( 1 :  
' v e r y w ea k l y w i des p r ea d ' ;  5 :  ' v e r y s t r on g l y 
wi d es p r ea d ' ) ;  t e a m wor k :  p r oj e c t  g r oup s ,  q ua l i t y  
c i r c l es ,  s emi - a u t on omous  t ea ms ,  e t c.  

JR O T  O r d i n a t e v a r i a b l e mea s u r i n g  h ow wi de sp r e a d i s  j o b  
ro t a t i o n  i ns i de  a  fi r m on a  f i v e- p o i n t  L i k e r t  s c a l e  ( 1 :  
' v e r y w ea k l y w i des p r ea d ' ;  5 :  ' v e r y s t r on g l y 
wi d es p r ea d ' ) ;  t e a m wor k :  p r oj e c t  g r oup s ,  q ua l i t y  
c i r c l es ,  s emi - a u t on omous  t ea ms ,  e t c.  

L E VE L  T hr ee - l e v e l  o r di n a t e  v a r i a b l e  f o r  t he  c ha n ge  o f  t he  
n umb e r  o f  ma n a g e r i a l  l e v e l s  i n  t he  p e r i od  2 0 0 0 - 20 0 5 :  
1 :  i n c r e as e ;  2 :  n o c ha n ge;  3 :  de cr ea s e  

C O M P _ O V E R A LL T hr ee - l e v e l  or d i na t e  v ar i ab l e  m ea s u r i n g  t he  c h a n g e  o f  
t he  di s t r i b ut i on o f  dec i s i on  co mp e t e n c es  b et w e e n  
ma n a g er s  a n d  emp l o ye es  i n s i d e a  f i r m  i n  t h e  p e r i o d  
20 0 0 - 20 0 5 :  1 :  s hi f t  t o wa r ds  ma n a ge r s ;  2 .  n o  s hi f t ;  3 :  
sh i f t  t owa r ds  emp l o ye es  

C O M P _ WO R K P A C E  O r d i n a t e  va r i a b l e m ea s u r i n g  t he  di s t r i b u t i o n o f  
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de c i s i o n c o mp et en c es  t o  de t e r mi n e w o r k  p a c e  (1 :  
' p r i ma r i l y  ma n a ge r s ' ;  5 :  ' p r i ma r i l y e mp l o ye e s ' )  

C O M P _ WO R K S E Q  O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n co mp et e n c e s  t o  de t e r mi n e  t h e  se q u e n ce  o f  t h e  
t as ks  t o  b e  p er f o r me d  (1 :  ' p r i ma r i l y  ma n a ge r s ' ;  5 :  
' p r i ma r i l y  e mp l o yee s ' )  

C O M P _ W O R K A S S I G N  O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n co m p e t e n ce s  t o  a s s i g n  ta s k s  t o  t he e mp l o ye es  
( 1 :  ' p r i ma r i l y ma n a ger s ' ;  5 :  ' p r i mar i l y em p l o ye es ' )  

C O M P _ WO R K WA Y O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n  c o mp et en ce s  t o  d e t e r mi n e  t he  wa y  o f  
p er f o r mi n g  t as k s  ( 1 :  ' p r i ma r i l y  m a n a ge r s ' ;  5 :  
' p r i ma r i l y  e mp l o yee s ' )  

C O M P _ P R O D U C TIO N  O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n  comp et e n ce s  t o  s ol v e  e me r g i n g p r o d u c t io n  
p r o b l e m s  ( 1 :  ' p r i ma r i l y  ma n a ge r s ' ;  5 :  ' p r i ma r i l y  
emp l o ye es ' )  

C O M P _ C US TO M E R -
C O N T AC T 

O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n  c omp et en c es  t o  co n ta c t  c u s t o me rs  ( 1 :  
' p r i ma r i l y  ma n a ge r s ' ;  5 :  ' p r i ma r i l y e mp l o ye e s ' )  

C O M P _ C US TO M E R  O r d i n a t e v a r i a b l e  me a s u r i n g t he  d i s t r i b ut i on o f  
de c i s i o n  comp et e n c e s  t o  s ol v e  e mer g i n g  p ro b l em s  w i t h  
cu s t o m er s  ( 1 :  ' p r i ma r i l y  ma n a g er s ' ;  5 :  ' p r i mar i l y  
emp l o ye es ' )  

 

S w i s s  d a ta  
 
T h e  da t a  u s e d i n  t he S wi ss  pa r t  o f  t h i s  s t u d y w er e  co l l e c t ed  i n  t he  cou rs e o f  

a  s u r v e y a mon g  S wis s  e n t e r p r i s es  u s i n g  a  q ue s t i on n a i r e  w hi ch  i n c l ude d  

q ues t i ons  on  t he i n c i de n c e  a n d wi t hi n - f i r m di f f u s i o n o f  s e v er a l  IC T  

t e chn o l ogi es  ( e - ma i l ,  I n t e r n et ,  i n t r a n e t ,  ex t r a n e t )  a n d  n ew  o r ga ni z a t i on a l  

p ra c t i ce s  ( t ea m- wo r k ,  j ob  r o t a t i on,  e mp l o ye es ‘  i n v o l v e me n t ) ,  e mp l o yee s ‘  

v oca t i o n a l  edu c a t i on  a n d  j ob - r e l a t e d  t r a i n i n g,  a n d a l s o  on  b a s i c  ec on o mi c  

d a t a  f o r  20 0 4  (s a l es ,  v a l ue  o f  i n t e r me d i a t e i np u ts ,  i n v es t me n t  e xp en di t u r e ,  

n umb er  o f  emp l o ye es ,  e t c . ) .  T he  s u r v e y  wa s  b a s ed  on  a  di s p r op o r t i on a t e l y 

s t r a t i f i e d ( wi t h  r es p ec t  t o  f i r m s iz e)  r a n d o m s a mp l e o f  f i r ms  wi t h  a t  l e as t  2 0  

e mp l o yee s  co v er i n g a l l  r e l ev a nt  i n dus t r i e s  o f  t h e  b us i n es s  s ec t o r  a s  wel l  a s  

f i r m s i z e  c l a s s es  ( o n t he  w ho l e  2 9  i n dus t r i es ,  a n d wi t hi n  e a c h  i n dus t r y  t h r e e  

i n d us t r y- s p ec i f i c  f i r m  s i z e  c l a s s es  wi t h  fu l l  co v er a g e  o f  t he  u pp er  cl as s  o f  

l a r g e  f i r ms) .  An s w er s  w e r e  r e ce i v ed  f r om 1 895  f i r ms ,  i . e .  3 8 . 7 % o f t he  f i r ms  

i n  t he  un d er l yi n g s a mpl e.  T he  r es p o ns e  ra t es  do n o t  v a r y mu c h a cr os s  

i n d us t r i es  a n d  s i z e  c l as s e s  wi t h  a  f e w  ex cep t i o ns  ( o v er - r e p r es en t a t i o n o f  

p ap e r  a n d en er g y i n dus t r y,  un d er - r e p r e s e nt a t i on  o f  ho t e l s ,  c a t e r i n g  a n d  

r e t a i l  t r a d e) .  

I n  T ab l e  1 9  we  c a n  s e e  t he  s t r uc t ur e  o f  t he  da t a  s e t  w e  u s ed  f o r  t he  S wi s s  

p ar t  o f  t h i s  s t u d y b y i n dus t r y a n d f i r m  s i z e c l a s s .   
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T a b l e  1 9 .  C o m p o s i t i o n  o f  th e  S w is s  d a t a  s e t  b y  in d u s t r i e s  a n d  fi r m  s i z e  
c l a s s e s   

 
 S wi t z e r l a n d   
 N  % 

I n d u s t r y :    
F o od,  b e v er a g e  7 7  4 . 5  

T ex t i l e s  24  1 . 4  
C l o t h i n g,  l ea t h er  6  0 . 3  
W ood p r o c es s i n g 27  1 . 6  

P a p er  24  1 . 4  
P r i nt i n g  5 3  3 . 0  

Ch emi ca l s  6 6  3 . 8  
P l as t i cs ,  r ub b er  38  2 . 2  

G l as s ,  s t o n e ,  c l a y 29  1 . 7  
M et a l  24  1 . 4  

M et a l  w or ki n g  1 0 6  6 . 2  
M a c hi n e r y 1 6 5  9 . 7  

E l e ct r i c a l  ma ch i n er y 5 0  2 . 9  
E l ec t r on i cs ,  
i ns t r ume n t s  

1 22  7 . 1  

V e hi c l es  20  1 . 1  
O t he r  ma n u f a c t ur i n g  30  1 . 8  

E n er g y 33  1 . 9  
Co ns t r uc t i o n  1 7 9  1 0 . 5  

W hol es a l e t ra de  1 42  8 . 3  
R et a i l  t r a de  1 0 2  6 . 0  

H ot el s ,  c a t e r i n g  5 6  3 . 3  
T ra n s p or t ,  

T e l eco mmun i ca t i on  
91  5 . 3  

B a n ks ,  i n s u r a n ce s  7 3  4 . 3  
Re a l  es t a t e ,  l e as i n g 11  0 . 6  

B us i n es s  s e r vi ce s  1 5 1  8 . 8  
P er s on a l  s e r vi c es  11  0 . 6  

Fi r m  s i z e :    
2 0 - 49  e mpl o ye es  4 7 4  2 7 . 7  

5 0 - 249  e mpl o yee s  8 7 5  5 1 . 2  
25 0  empl o ye es  a n d 

mo r e  
3 6 1  2 1 . 1  

T ot a l  1 7 10  1 0 0 . 0  
 

T h e  n on - r es p on s e a n a l ys i s  ( b as ed on  a  f ol l ow - up  s u r v e y o f  a  s a mp l e  o f  t h e  

n on - r es p on d e n t s )  di d  n o t  i n di ca t e a n y s e r i o us  s e l e c t i vi t y b i as  wi t h  r e sp e c t  t o  

t he  us e  o f  I CT  a n d  n e w o r ga ni z a t i o n a l  p r a c t i ces  ( t e a m- w or k ,  j ob  r ot a t i o n) .  A  

c a r ef u l  exa mi n a t i o n o f  t he  da t a  o f  t h es e  1895  f i r ms  l e d t o  t he  e xc l u s i on  o f  

1 85  c as es  wi t h  c on t r a d i c t o r y o r  n o n - p l a us i b l e  a n s w e rs ,  s o  t he  r e ma i n i n g  

1 7 10  v a l i d  a n s w er s  we r e  fi n a l l y u s ed f o r  t he  a n a l ys e s  p r e s e n t ed  i n  t h e  

f o l l owi n g s e c t i ons .  I n  T ab l e  C 1  ( A pp e n di x C )  a r e s ho wn  s ome  de s c r ip t i v e  

s t a t i s t i cs  o f  t he  b as i c  v a r i a b l es  f or  t he  S wi s s  da t a  s et .  
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5 . 4  P a t t e rn s  o f  u s e  o f  I C T ,  N e w  O rg a n i z a t i on a l  P ra c t i ce s  a n d  H u m a n  
C a p i t a l  i n  Gr e e c e  a n d  S wi t z e r l a n d   
 
F o r  b ot h t he  G r e ek  a n d t he  S wi s s  da t a ,  a s  me nt i on e d  i n  t he  p r ev i ous  s ec t i on ,  

i n i t i a l l y we  ca l c ul a t e d  t he i r  de s c r ip t i v e  s t a t i s t i cs ;  t he  mos t  i mp or t a nt  o f  

t he m a r e  s how n  i n  T a b l e  20 ,  a n d  a l s o  i n  t he  a b ov e me n t i on e d  T ab l e  C 1  

( App e n d i x C ) ,  a n d  e n ab l e  us  t o  d r a w s om e co n c l u s i on s  on t he  p a t t e r n s  o f  us e  

o f I C T ,  n ew o r ga ni z a t i on a l  p r a ct i c e s  a n d huma n  c a p i t a l  i n  G r ee c e  a n d  

S wi t z e r l a n d a n d a l s o ma k e  c o mp ar i s o n s  b e t we en  t h e m.   

T a b l e  2 0 .  P a t t ern s  o f  u s e  o f  I C T  a n d  n e w O rg a n i za t i on a l  F o r m s  in  G re ec e  
a n d  S wi t z e r l a n d  
 

V ar i ab l e   G r ee ce  S wi t z e r l a n d  
A v er a g e  va l ue- a d ded  p er  emp l o ye e  i n  E u r o 7 4 , 5 0 6  10 6 , 8 21  
P e r c en t a ge o f  f i r ms  i n  wh i ch  . . .  %  o f  
emp l o yees  a r e u s i n g  i n te r n e t :    
0  3 . 0  3 . 6  
1 - 20  5 2 . 1  37 . 8  
21 -4 0  15 . 6  18 . 5  
41 -6 0  13 . 0  13 . 7  
6 1 -8 0  8 . 9  9 . 3  
81 -1 0 0  7 . 4  17 . 1  
P e r c en t a ge o f  f i r ms  i n  wh i ch  . . .  %  o f  
emp l o yees  a r e u s i n g  i n t r a n e t :    
0  24 . 4  43 . 5  
1 - 20  27 . 4  15 . 1  
21 -4 0  12 . 5  10 . 3  
41 -6 0  11 . 4  8 . 7  
6 1 -8 0  7 . 0  7 . 3  
81 -1 0 0  17 . 3  15 . 1  
P e r c en t a ge o f  e mp l o ye e s  wi t h  t e r t i a r y- l e v e l  
ed u ca t i o n 26 . 2  20 . 8  
P e r c en t a ge o f  e mp l o yee s  w i t h  j ob -r e la t ed  
t r a i ni n g  23 . 3  26 . 8  
T ea mw or k ( 1 )  25 . 9  24 . 3  
J ob  r ot a t i on  ( 1 )  7 . 7  3 . 6  
C ha n ge o f  t he n u mb e r  o f ma n a ge m en t  l ev e l s  
s in ce  20 0 0 :    
-  i n cr ea s e  15 . 6  3 . 7  
-  n o c ha n g e  80 . 7  87 . 3  
-  de c r e as e  3 . 7  9 . 0  
O v er a l l  d i s t r i b ut i on  o f  d e c i s i on  
co mp et en c i es  s i n c e  2 0 0 0 :     
-  sh i f t  t ow ar ds  ma n a ge r s  7 . 4  3 . 4  
-  n o s hi f t  6 8 . 6  6 3 . 0  
-  sh i f t  t ow ar ds  e mp l o yee s  24 . 0  33 . 6  
D i s t r i b ut i on o f  dec i s i on  co mp e t e n c i e s  wi t h  
r es p e c t  to  (2 ) :    
w o r k p a c e   9 . 9  12 . 3  
s eq ue n c e  o f  t as ks  2 . 2  13 . 8  
as s i g n me n t  o f  t as k s  0 . 4  4 . 8  
w a y o f p e r fo r mi n g  t as ks  4 . 8  15 . 2  
s ol vi n g o f  p r od u c t i on  p r o b l ems   5 . 9  4 . 4  
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co n t a c t  t o  c us t ome r s  18 . 1  25 . 1  
s ol vi n g p r ob l e ms  wi t h  c us t ome r s  4 . 8  8 . 6  

 
( 1 ) :  p e r c e nt a g e  o f  f i r m s  r e p o r t i n g  t h e  va l ue s  4  o r  5  o f  a n  o r d i na t e  v a r i a b l e  m e a s ur i ng  
h o w  w i d e s p r e a d  i s  t e a m - wo r k  a nd  j o b  r o t a t i o n  r e s p .  i ns i d e  a  f i r m  o n  a  f i v e - p o i n t  L i k e r t  
s c a l e ;  ( 2 ) :  p e r c e n t a g e  o f  f i r m s  r e p o r t i ng  t h e  v a l ue s  4  o r  5  o f  a n  o r d i n a t e  v a r i a b l e  
m e a s u r i ng  t h e  d i s t r i b u t i o n  o f  d e c i s i o n c o m p e t e nc e s  t o  d e t e r m i ne  w o r k  p a c e ,  t h e  
s e q u e n c e  o f  t a s k s  e t c .  i n s i d e  a  f i r m  a n  o n  a  f i v e -p o i n t  L i k e r t  s c a l e  
 
 

C on ce r n i n g t he  IC T  c ap i t a l  t h er e a r e  r ema r k a b l e  d i f f e r en c es  b e t we en  t h e  

p a t t e r s  o f  I n t e r n et  us a ge  ( w hi c h  i s  ‘ o ut w a r ds - l ook i n g ’  a i mi n g a t  l i n ki n g  t h e  

f i r m t o  t he  out s i de wo r l d )  a n d i nt ra n e t  us a ge  ( wh i c h  i s  ‘ i n w a r ds - l oo ki n g ’  

a i mi n g  a t  l i n ki n g  e mpl o ye es  a n d o r ga n i z a t i on a l  uni t s  wi t hi n  t he  f i r m) .  As  w e  

c a n s e e f r o m t he ab ov e  men t i on ed  T ab l e  20 ,  t h e p er c en t a ge  o f  f i r ms  n o t  

u s i n g  I nt e r n e t  ( 3 . 0 % i n  G r ee c e  a n d 3 . 6 % i n  S wi t z er l a n d )  i s  v er y s ma l l .   

I n  b o t h  c oun t r i es  t he c la s s  wi t h  t he  h i g h es t  r e l a t i v e f r e q ue n c y i s  t ha t  o f  t h e  

f i r ms  wi t h  1 - 20 % o f  t he i r  emp l o ye es  us i n g t he  I nt e r n e t  ( 5 2 . 1% i n  G r eec e  a n d  

3 7 . 8% i n  S wi t z e r l a n d) ,  w hi l e  muc h  s ma l l e r  i s  t he p er c e n t a g e  o f t he  fi r ms  

c ha r a c t e r i s e d  b y e x t e ns i v e  d i f f u s i on o f  t h e  I n t e r n e t  wi t h  mo r e  t ha n 6 0 %  o f  

t he i r  emp l o ye es  u s i n g t he  I nt e r n e t  ( 16 . 3%  i n  G r eec e  a n d  26 . 4%  i n  

S wi t z e r l a n d ) .  A  co mp a r i s on b e t w ee n  t he  t wo  cou n t r i e s  l e a ds  t o  t h e  

c on c l u s i on  t ha t  wh i l e  t he  s ha r e o f  fi r ms  us i n g t h e  I nt e r n e t  i s  a l mos t  t h e  

s a me i n  b ot h cou n t r i es  (9 7 . 0 % i n  G r e e ce  a n d 96 . 4% i n  S wi t z er l a n d ) ,  t h e  

i n t e n s i t y  o f  u s e  o f  I n t e r n e t  i n  t hos e  S w is s  f i r ms  t ha t  ha v e  i n t r od uc e d  t h i s  

t e chn o l og y i s  h i gher  t ha n  i n  t h e Gr e ek  f i r ms  ( a l s o f r om T ab l e  C 1  ( App en d i x  

C )  w e ca n  s ee  t ha t  t he  mea n  o f  t hi s  v ar i ab l e  i s  3 .3 80  fo r  S wi t z er l a n d  a n d  

2 . 948  f or  G r e e ce ) .  

O n t he  co n t r a r y,  t h er e i s  con s i de r a b l e p e r c en t a ge o f  fi r ms  t ha t  do n ot  ha v e  

a n i n t ra n e t  i n  b ot h  c oun t r i es  (2 4 . 4% i n  G r ee ce  a n d  4 3 . 5 % i n  S wi t z e r l a n d ) .  

T h e  cl as s  wi t h  t h e h i ghe s t  r el a t i v e  f r eq uen c y i n  b ot h  c oun t r i es  i s  a ga i n  t h a t  

o f  t he  f i r ms  wi t h  1 - 2 0 % o f  t h e i r  e mp l o y ee s  u s i n g i n t ra n e t ,  b ut  i t  h a s  l ow e r  

r e l a t i v e f r e q ue n c y t h a n t he  c o r r e sp on di n g  cl as s  ( 1 - 20 % ) o f  I nt e r n e t  us a g e  i n  

b ot h cou n t r i es  ( 2 7 . 4%  i n  G r e e c e  a n d  15 . 1% i n  S wi t z e r l a n d ) ;  t h e p er ce n t a g e  

o f t he  f i r ms  wi t h  ex t e n s i v e i nt r a - f i r m  d i f f u s i o n o f  i n t r a n e t  t ec hn o l og y 

h a vi n g  mor e  t ha n  6 0 %  o f  t he i r  e mp l o ye e s  us i n g  t he  f i r m i nt r a n e t  i s  s l i ght l y  

l ow e r  i n  G r e e ce  2 4 . 3% b ut  hi gh er  22 . 4 % i n  S wi t z er l a n d .  T he  co mpa r i s o n  

b et we en  t h e  t wo  c oun t r i es  l ea ds  t o  t he  co n c l us i o n t ha t  t he  s ha r e  o f  f i r ms  n o t  

h a vi n g  a n i nt r a n e t  i s  hi ghe r  i n  S wi t z e r l a n d t ha n i n  Gr ee ce  ( 4 3 . 5 % a n d 24 .4 %  

r esp e c t i v e l y)  a n d t he  i n t e n s i t y  o f  u s e  o f  i n t r a n e t  i n  t he  G r ee k  f i r ms  i s  h i g he r  

t ha n i n  t he  S wi ss  f i r ms  ( a l s o f r om T a b l e  C1  ( Ap p en d i x C)  w e  ca n s e e  t h e  
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mea n  o f  t hi s  va r i ab l e  i s  2 . 6 6 8  f o r  S wi t z e r l a n d  a n d  3 . 0 15  f o r  G r ee c e ) .  W e 

a l s o r e ma r k  t ha t  i n  t h e  G r e ek  f i r ms  t he  us e  o f  I nt e r n e t  a n d  i nt ra n e t  o n  

a v er a ge  a r e  a t  s i m i la r  l e v e l  ( f r om T ab l e  C1  ( App en d i x  C)  w e  ca n s e e  t ha t  t h e  

a v er a ges  o f  t he  co r r es p on d i n g v ar i ab l e s  a r e  2 . 94 8  a n d 3 . 0 15  r es p e c t i v el y) ,  

w hi l e  i n  t he  S wi s s  f i r ms  a  mo r e  ‘ o u t wa r d - l o ok i n g’  us e  o f  I C T c a n b e  

ob s e r v ed :  t he  u s e  o f  I nt e r n e t  i s  h i ghe r  t ha n t he  u s e  o f i n t r a n e t  ( t he  a v e r a ges  

o f t he  co r r es p on d i n g v a r i a b l es  b ei n g  3 . 38 0  a n d 2 . 6 6 8  r es p e c t i v e l y) .  

C on ce r n i n g t he  hu ma n  ca p i ta l ,  i n  T a b l e  2 0 ,  we  ca n  s e e  t ha t  t he  m ea n  

p er ce n t a ge  o f  e mp l o ye e s  wi t h  v oc a t i on a l  ed uca t i o n a t  t he  t e r t i a r y l e v e l  i s  

2 6 . 2% i n  t he  Gr e ek  f i r ms  a n d 2 0 . 8 % i n  t he  S wi s s  f i r ms ;  t he  s h ar e o f  

e mp l o yee s  r e c e i v i n g  j ob -r e l a t ed  t r a i n i n g  i s  26 . 8 % i n  t h e  S wi s s  f i r ms  a n d  

2 3 . 3% i n  t he  Gr ee k  f i r ms .  S o t he  co m pa r i s on  b e t w een  t he  t w o c ou n t r i es  

r es ul t s  a ga i n  i n  a  ‘ mi xe d ’  c on c l u s i on :  f r om t he  t w o fo r ms  o f  hu ma n  ca p i t a l  

w e  e xa mi n ed ,  S wi s s  fi r ms  gi v e  t o  t hei r  e mp l o ye es  mor e  j ob - r el a t e d  t r a i n i n g  

t ha n t h e G r ee k  fi r ms ,  w hi l e  t he  l a t e r  e mp l o y mo r e  t e r t i a r y l ev e l  p e rs on n el  

t ha n t he  fo r m er .  

F r om t h e  n ew  o r g a ni za t i on a l  p r a c t i c es  a s s oc i a t ed  wi t h  n e w fo r ms  o f  ‘ w or k  

d es i g n ’  i n  T a b l es  20  a n d C1  ( App e n d i x C )  w e  c a n s ee  t ha t  t h e mo s t  

f r eq u en t l y a dop t e d o f  t h em i s  t ea m- wo r k  ( wi t h  25 . 9%  o f  t he  Gr ee k  f i r ms  a n d  

2 4 . 3% o f  t h e  S wi s s  f i r ms  ha v i n g  e xt en s i v e  d i f f u s i o n  o f  ‘ t ea m- wo r k ’  a t  t h e  

l e v el s  o f  4  ( s t r on g l y w i d es p r ea d )  o r  5  ( v e r y s t r o n g l y wi de sp r e a d ) ) .  M uc h  

l ow e r  i s  t h e a dop t i o n o f ‘ d ec r e a s e o f  ma na g e m en t  l e v e l s ’  ( b y 9 . 0 %  o f  t h e  

S wi s s  f i r ms  a n d 3 . 7 %  o f t he  G r ee k f i r ms )  a n d o f  t he  ‘ j ob  r ot a t i on ’  ( b y 7 .7 %  

o f t he  G r ee k  f i r ms  a n d  3 .6 % o f  t h e S wis s  f i r ms ) .  A c o mpa r i s o n b e t w ee n  t h e  

t w o  co un t r i e s  a g a i n  gi v e s  a  ‘ mi xe d ’  con c l us i o n:  t h e  p er ce n t a g e  o f  t h e  fi r ms  

t ha t  d ec r e a s ed ma n a g e m en t  l ev e l s  i s  mu c h l a r ge r  i n  t he  S wi ss  f i r ms  t h a n i n  

t he  Gr e ek  f i r ms ,  w hi l e t he  a do p t i on o f  j o b  r ot a t i on  i s  hi gh er  i n  t h e l a t e r  t ha n  

i n  t he  f o r mer ;  c on c er n i n g t he  l e v e l  o f  a dop t i on  o f  t e a m- w or k  b y t a k i n g i nt o  

a cc oun t  t he  r es u l t s  o f  b ot h T ab l e  20  a n d T ab l e  C 1  ( A pp en d i x  C)  w e  co n c l ud e  

i t  i s  h i ghe r  i n  t he  S wi s s  f i r ms  t ha n i n  t he  G r e ek  f i r ms  ( f r om T ab l e  C 1  

( App e n d i x  C )  w e  c a n  s ee  t ha t  t h e  me a n  o f  t hi s  v ar i ab l e  i s  2 . 21 8  f o r  

S wi t z e r l a n d a n d 1 . 92 5  fo r  G r ee ce) .  

H ow ev er ,  f o r  t h e  ‘ e mp l o ye e  v o i ce ’ - r e l a t e d  n ew  o r g a ni za t i on a l  p r a c t i c es  t h e  

c o mpa r i s o n  b e t we en  t he  t wo  co un t r i es  g i v e s  a  cl ea r  con c l us i on  t ha t  S wi s s  

f i r ms  a dop t  t he m t o  a  mu ch  h i g her  e x t e n t  t h a n t he  G r ee k on e s .  I n  a  

c on s i der ab l e p er c e n t a ge  o f  t h e f i r ms  t he r e  ha s  b ee n  a  s hi f t  o f  t he  ov er a l l  

d i s t r ib ut i on o f  c omp et e n ce s  t ow a r ds  e mp l o yee s  s i n c e  20 0 0  ( i n  33 . 6 % o f  t h e  
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S wi s s  f i r ms  a n d  24 . 0 %  o f  t h e  G r e ek  f i r m s) .  T he  h i g hes t  d ec en t r a l i za t i o n  has  

b een  ma de  i n  t he  co mp et e n c es  o f  c on t a c t i n g cus t om er s  ( wi t h  25 . 1%  o f  t h e  

S wi s s  f i r ms  a n d  18 . 1 % o f  t he  G r e ek  f i r ms  r ep o r t i n g  on e  o f  t he  t wo  h i g he r  

v a l ue s  ( 4  or  5 )  o f  t he o r di n a t e v ar i ab l e  me a s u r i n g how w i des p r e a d t hi s  t yp e  

o f  de ce n t r a l i z a t i on  i s  i ns i d e  a  f i r m on  a  f iv e- p o i nt  L i k e r t  s ca l e ) ,  f o l l ow ed  b y 

d ec e n t r a l i za t i o n  i n  dec i d i n g  t he  w a y o f  p e r fo r mi n g  v a r i ou s  t as ks  ( 15 . 2%  a n d  

4 . 8% r es p ec t i v el y) ,  t he s eq u en c e  o f  t as ks  ( 13 .8 % a n d 2 . 2% r es p e c t i v e l y)  a n d  

t he  wo r k  p a c e  ( 12 . 3%  a n d  9 . 9% r es p e c t i v e l y) .  

F i n a l l y i t  i s  wor t h  c o mmen t i n g  t h a t  con c er ni n g  t h e  k n o wl e dge  c a p i t a l ,  a s  w e  

c a n  s ee  i n  T ab l e  C1  ( Ap p e n d i x C ) ,  t he  i n v es t me n t  p e r  e mp l o ye e  i n  r es ea r c h  

a n d de v e l op me n t  i n  t he S wi s s  f i r ms  i s  muc h h i gh er  t ha n i n  t he  Gr e ek  f i r ms .  

 

5 . 5  M od e l  S p e c i f i ca t i on  a n d  V a r i a b l e s   
 
T h r o ugho u t  t hi s  p ar t  o f  ou r  s t ud y we  us e t he  l oga r i t hm o f  a n n ua l  v a l u e  

a dde d  ( s a l es  r ev en u e  mi n us  va l ue  o f  i n t e r m ed i a t e  i n p u t s )  p er  e mp l o ye e  a s  

d ep e n de n t  v a r i a b l e.  A s  i n de p en d en t  v ar i ab l es  i n  ou r  mod el s ,  w e  u s e d  

mea s u r es  o f  “ I CT  c ap i t a l ” ,  “ o r g a ni z a t i on a l  ca p i t a l ” ,  “ huma n  cap i t a l ”  

“ p h ys i ca l  ca p i t a l ”  a n d “ k n o w l ed ge  cap i t a l ” .  I n  pa r t i cu l a r ,  as  mea s u r es  f o r  

t e chn o l og y i n p u t ,  p a r t i cu la r l y  I C T  i n p ut  ( “ I C T  c ap i t a l ” )  w e  us e d  t h e  

i n t e n s i t y  o f  u s e  o f  t w o  i mp or t a nt  I C T ,  I nt e r n e t  ( l i n k i n g t o  t he  ou t s i de  wor l d )  

a n d i nt r a n e t  ( l i n ki n g  wi t hi n  t he  f i r m) ,  q u a nt i f i ed  b y t he  s ha r e  o f  e mp l o ye es  

u s i n g  I nt e r n e t  a n d i nt r a n e t  r es p e c t i v el y i n  t he i r  da i l y w or k.  T h e f i r ms  w er e  

a s k ed t o  r ep o r t  t h i s  s ha r e n ot  b y a  p r e c i s e f i gu r e b ut  wi t hi n  a  r a n ge  o f  

t w en t y p er ce n t a ge  p oi nt s  i n  a  s i x - l e v e l  s c a l e :  0 % ,  1 % t o  2 0 %,  21%  t o  4 0 % ,  

4 1% t o 6 0 %,  6 1%  t o  80 %  a n d 8 1 % t o 10 0 %.  B as ed o n t hes e da t a  w e  

c on s t r u c t ed  t w o o r di n a l  va r i a b l es ,  i . e .  o n e  f o r  I n t e r n e t  a n d  o n e  f o r  i n t r a n e t ,  

t a ki n g t he  v a l ue s  0  t o  5 ,  t hus  c ov e r i n g  t he  w ho l e  r a n g e  f r om 0 % t o 1 0 0 %  

( s ee  a b o v e  men t i o n ed  T ab l e  18 ) .  T he  i dea  b e hi n d  t h i s  v a r i a b l e  i s  t ha t  a  

mea s u r e  o f  t h e  di f f u s i on o f  a  c er t a i n  t e ch n o l og y w i t hi n  a  f i r m wo u l d b e a  

mor e  p r ec i s e  p r ox y fo r  ‘ I CT  ca p i t a l ’  t h a n t he  m er e i n c i d en c e  o f  t h i s  

t e chn o l og y or  s o me k i n d o f  s i mp l e  h ar dw a r e mea s u r e ( e . g .  n umb e r  o f  

i n s t a l l ed  p er s o na l  c o mp u t er s ) .  W e e xp ec t  in  gen e r a l  a  p os i t i v e  c o r r e l a t i on o f  

t he s e  t ec h n o l og y v ar i ab l e s  wi t h  l ab o u r  p r oduc t i v i t y .  

T h e  mea s u r e me n t  o f  or ga n i za t i on a l  i n p u t s ,  he r e  r es t r i c t ed  t o  i n p ut s  r el a t e d  

t o  w or kp l a ce  o r ga ni z a t i on,  i s  a n i s s ue  s t i l l  op en  t o  di s cus s i o n,  s i n c e  t he r e  i s  

n ot  ye t  a  de f i n i t e  a g r ee men t  a mon g  ap p l i ed  ec on o mi s t s  t o  t he  exa c t  
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d ef i ni t i o n o f  “o r ga ni za t i o n a l  c ap i t a l ”  ( s ee  B la ck  a n d  L yn ch  20 0 2  a n d L e v  

2 0 0 3 ,  Ap p el b a um e t  a l  20 0 0 ) .  I n  o r de r  t o  c hoo s e  t he  v ar i ab l es  r e l a t ed  t o  

c ha n ges  a n d / or  i n t r o duc t i on  a n d  us e  o f  n e w o r ga n i z a t i on a l  p r a c t i ce s  a t  t h e  

w or kp l a ce  l e v e l  w e  d r a w on t he  de f i n i t i on o f f e r ed  b y B l a c k  a n d L yn c h  

( 20 0 2 ) ,  w ho di s t i n g ui s h  t h r ee  c o mp o n en ts  o f  o r ga ni za t i on a l  c ap i t a l :  “w or k  

d es i g n ” ,  “ empl o ye e v o i ce ”  a n d “w or k f o r c e t r a i n i n g” .  T he f i r s t  comp on e n t  

“ wo r k  des i gn ”  i n c l ud es  p r a c t i ce s  t h a t  i n v o l v e  ch a n g i n g t he  occ up a t i on a l  

s t r u ct u r e o f  t h e  wor kp l a c e ,  t he  n umb er  o f l ev e l s  o f  ma n a ge me n t  wi t hi n  t h e  

f i r m,  t he e x i s t e n c e  a n d di f f u s i o n  o f  j ob  r o t a t i o n,  t he j ob  s ha r e  a r r a n ge men t s  

a n d t he l ev e l  o f  c r os s - f un c t i o n a l  co - op e r a t i on.  T he s e c o n d co mp on e n t  

“ e mpl o ye e  v o i c e”  i s  a s s oc i a t ed  wi t h  p r a c t i c es  t ha t  g i v e  e mp l o ye e s ,  

e sp ec i a l l y  n on - ma n a g er i a l  on es ,  g r ea t e r  a ut on om y a n d d i s c r e t i on  i n  t h e  

s t r u ct u r e  o f  t he i r  w or k,  s uc h  a s  i n d i vi dua l  j ob  en r i ch me n t  s che me s ,  

d ec e n t r a l i za t i o n o f  de c i s i on co mp e t e n c i es  t ha t  gi v e t o  e mp l o yee s  mor e  

d ec i s i on  co mp et e n c es ,  e t c .  B as ed  on  t he  a b ov e  def i n i t i ons  i n  t hi s  s t ud y w e  

r eg ar d  ‘ o r g a ni z a t i on a l  c a p i t a l ’  as  c on s i s t i n g  o f  t he  f i r s t  t w o  o f  t h es e  

c o mp on e n t s ,  “w or k des i gn ”  a n d “e mp l o yee  v o i c e” ,  w hi l e we  v i e w t he  t hi r d  

c o mp on e n t  “ w or k f o r c e t r a i ni n g”  as  p ar t  o f t he  h uma n ca p i t a l  o f  t he  f i r m,  a s  

e xp l a i n ed  i n  t he  f o l l owi n g p ar a g ra p h.  I n  t hi s  di r ec t i o n w e co n s t r uc t e d  t h e  

f o l l owi n g t h r ee -  o r  f i v e- l ev e l  or d i na t e  va r i ab l e s  c ov e r i n g  mos t  o f  t he  ab o v e-

d i s cu ss ed  a sp e c t s  o f  or ga n i s a t i on a l  ca p i t a l  ( s ee  T ab l e  18 ) :  

i )  f o r  me as u r i n g “ wo r k  des i gn ”  p r a ct i c es :  i n t e n s i t y  o f  us e  o f  t e a m- w or k  

( p r oj e ct  gr oups ,  q ua l i t y c i r c l es ,  s e mi - a ut on o mou s  t ea ms ) ,  i n t e ns i t y o f  u s e  o f  

j ob  r ot a t i on ,  i n cr e as e / s t a b i l i t y / d ec r e a s e  o f  t he  n umb er  o f  ma n a g e m en t  

l e v el s ;  

i i )  f o r  mea s u r i n g  “ e mpl o ye e  v o i ce ” :  o v e r a l l  s h i f t  o f  de c i s i o n c o mp et en c i es  

f r om ma n a ge rs  t o  emp l o ye es  i n s i de  a  f i r m  a n d  di s t r i b ut i on o f  de c i s i o n  

c o mp et en c i es  b et w e e n  ma n a g es  a n d  emp l o ye es  i n s i de  a  fi r m wi t h  r e sp ec t  t o :  

( a )  w or k p a c e,  ( b )  s eq uen c e o f  t he  t a s ks  t o  b e p e r fo r m ed ,  ( c )  t he a s s i gn men t  

o f  t as k s ,  ( d)  t he  w a y o f  p er f o r mi n g  t as k s ,  ( e)  s o l v i n g e me r g i n g p r oduc t i o n  

p r ob l em,  ( f )  con t a c t s  t o  c us t omer s  a n d  ( g )  s ol vi n g  e mer g i n g  p r ob l e ms  wi t h  

c us t o me r s .  W e  exp e c t  a n  ov er a l l  p os i t i v e  co r r el a t i on  o f  or ga ni za t i o n a l  

v ar i ab l e s  wi t h  a v e r a ge  l a b our  p r o duc t i vi t y,  b ut  we  d o n o t  ha v e  s i g n  

e xp e c t a t i on s  f o r  ev e r y s i n g l e  v ar i ab l e .  

F o r  mea s u r i n g  huma n  ca p i t a l  we  u s e  t w o  v a r i a b l es :  t h e  s h ar e  o f  e mp l o ye e s  

wi t h  v oca t i o n a l  e duc a t i on  a t  t he  t e r t i a r y l e v e l  ( un i v er s i t i es ,  b us i n e ss  a n d  

t e chn i c a l  c o l l ege s ,  et c . )  a n d  t h e  s ha r e  o f  e mp l o ye e s  r ec e i vi n g  j ob - r el a t e d  
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t r a i n i n g ( i n t e r n a l  a n d / or  ex t e r n a l  t r a i ni n g  co ur s e s  i n i t i a l i z e d  o r  s upp o r t ed  b y 

t he  f i r m)  ( s e e T ab l e  1 8 ) .  A cc o r d i n g t o  s t a n da r d  a n a l ys i s  ( s e e  e . g .  Ba rr o a n d  

L e e  1 994 ) ,  w e  e xp e c t  a  p os i t i v e  c o r r e l a t i on o f  t h es e  v a r i a b l es  t o  l a b ou r  

p r o duc t i vi t y.  

F u r t h er ,  w e  co n t r o l  f o r  p h ys i ca l  c ap i t a l  ( me a s u r e d  t h r ough  t he  l o gar i t hm o f  

a n n u a l  g r o ss  i n v es t men t  ex p en d i t u r e  p er  e mp l o yee  i n  t he S wi s s  pa r t  o f  t h e  

s t ud y,  a n d  t h e  l ogar i t hm o f  as s e t s  v a l ue  p er  e mp l o ye e  i n  t he  G r e ek  p a r t  o f  

i t ) ,  k n owl ed g e  ca p i t a l  ( me a s u r e d  t hr ou g h  t he  l oga r i t h m o f  a n n ua l  R &D  

e xp e n d i t ur e  p e r  e mp l o ye e) ,  f i r m s i z e  a n d s ec t o r  a f f i l i a t i on.  F i r m s i z e  

c on t r o l s  c ou l d a l s o  s e r v e  a s  a n  a pp r oxi mat i on  f o r  f i r m  a ge  c on t r ol s  ( you n g  

f i r ms  a r e  mos t l y  s mal l ) ,  t hu s  t a ki n g  i nt o  co n s i de r a t i on t he  p os s i b i l i t y t h a t  

f i r m a ge  c ou l d p l a y a  r ol e  i n  t he  r e l a t i on s h i p  b e t we en  de ce n t r a l i z a t i on  a n d  

t e chn o l og y as  p os t ul a t e d i n  Ac e mo g l u e t  a l .  ( 20 0 6 ) .  F i na l l y ,  co n t r o l s  f o r  

s ec t o r  a f f i l i a t i on cou l d  b e  s ee n  a l s o  a s  con t r o l s  f or  t he  h e t e r og en e i t y  o f  a  

f i r m’ s  e n v i r on me n t ,  a  f u r t h er  fa ct o r  i n f l u en c i n g  t ec hn o l og y- d e c en t r a l i z a t i o n  

r e l a t i o ns hi p  a c co r d i n g  t o  Ac e mog l u e t  a l .  ( 20 0 6 ) .  

 

5 . 6  R e s u l t s  

5 . 6 . 1  Gr ee k  r e s u l t s  
 
I n  T ab l e  21 a  w e c a n  s e e  O L S  es t i ma t es  o f  t he  b a s i c  mo d el  b as ed  on t h e  

G r ee k  da t a  (s ee  T ab l e C 2 a  ( A pp e n d i x C )  fo r  t h e co r r el a t i on  ma t r i x  o f  t h e  

mod e l  v a r i ab l e s ) .  O n e  p r ob l e m we  ha d w as  t h a t ,  b ec a us e o f  hi gh co rr e l a t i o n  

b et w een  t he  t wo  t ec hn o l o g i ca l  v a r i a b l es  me a s ur i n g  t h e  i n t e n s i t y  o f  u s e  o f  

I nt e r n et  a n d  i n t r a n e t ,  wh en  b ot h o f  t h e m w e r e  i n c l ude d  i n  t he s a m e mo del  a s  

i n d ep e n d e n t  v ar i ab l e s ,  on l y on e  ha d s t a t i s t i c a l l y s i gn i f i c a nt  co ef f i c i en t ,  

w hi l e  t he  o t her  di d  n o t  h a v e  s t a t i s t i c a l l y  s i gn i fi c a n t  co e f f i c i en t ;  how e v er ,  i f  

e a c h  o f  t he m w as  r e mo v ed  f r om t he  mod el ,  t he  coe ff i c i e n t  o f  t he  ot he r  

b eca me  s t a t i s t i ca l l y  s i g ni f i c a n t ,  s i n c e  t h e y b ot h  a r e cha r a ct e r i s e d b y h i g h  

c o r r e l a t i ons  wi t h  t he  d ep e n de n t  va r i ab l e  ( l ab o u r  p r oduc t i v i t y) .  T h e  s a m e 

h app en e d  wi t h  t he  t w o  h uma n  ca p i t a l  v ar i ab l e s  mea s u r i n g  t h e  s h ar e  o f  

e mp l o yee s  wi t h  t e r t i a r y e du c a t i on  a n d t he s ha r e  o f  emp l o ye es  r e c e i v i n g j ob -

r e l a t ed  t r a i n i n g.  S o  w e f i n a l l y s e l e c t ed  t o  u s e  f r o m t h e  t w o  t ech n o l og i c a l  

v ar i ab l e s  t he  on e  me a s u r i n g t he  i nt en s i t y o f  i n t r a n et  us e  a s  i n dep en d en t  

v ar i ab l e ,  a s  i t  h a d hi ghe r  c o r r e l a t i on wi t h  t he  d ep e n d e n t  v a r i a b l e ;  s i mi l a r l y  

f r om t h e  t wo  h u ma n  ca p i t a l  v a r i a b l es  w e  s el e c t ed  t o  u s e  t h e  s ha r e  o f  

e mp l o yee s  wi t h  v o ca t i on a l  ed uca t i on a t  th e t e r t i a r y l e v e l  a s  i n dep en d en t  

v ar i ab l e .  Al s o,  s i n ce  b et w e e n  t he  o r ga ni z a t i on a l  v a r i ab l e s  t h er e  a r e  a l s o  
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h i g h l e v e l s  o f  c o r r e l a t i on,  we  a l s o  e s t i ma t ed e l e v en  va r i a n t s  o f  t h i s  mo del ,  

e a c h  o f  t he m ha v i n g onl y o n e  o f  t hes e  o r g a ni z a t i on a l  v ar i ab l es .  I n  onl y t h r e e  

o f t h es e  e l e v e n  mod el s  t h e o r ga ni z a t i o na l  v a r i a b l e h a d s t a t i s t i c a l l y  

s i gni f i ca nt  co e f f i c i e n t :  i n  t h e o n es  w i th  t he  ex t e n t  o f  d ec e n t r a l i za t i o n o f  

d ec i s i on c o mp e t en c i es  c on c er n i n g  t h e s eq ue n ce  o f  t a s k s  t o  b e  p er f o r med ,  th e  

w a y o f  p er f o r mi n g  t a s ks  a n d t he w or k p a ce ,  w hi c h  a r e s how n  i n  T ab l e  21 a .   

T a b l e  2 1 a :  B a s i c  m od e l :  a v e ra g e  l a b o u r  p r od u c t i v i t y  ( l og  ( v a l u e - a d d ed  
  p e r  e m p l oy e e )  2 0 0 4  ( 1 )  ( O L S  e s t i m a t e s ) ;  G r e ec e   
 

E x p l an a t or y  va r i a b l e s  ( 1 )  (2 )  ( 3 )  
 O r i g i n a l  

c o e f f i c i e
n t  

S t a n d a r d i -
z e d  c o e f f i -
c i e n t   

O r i g i n a l  
c o e f f i c i e n t  

S t a n d a r d i -
z e d  c o e f f i -
c i e n t  

O r i g i n a l  
c o e f f i c i e n t  

S t a n d a r d i -
z e d  c o e f f i -
c i e n t  

l o g A S S E TN  0 . 1 1 8 * *
*  

0 . 1 7 9  0 . 1 1 2 * * * 0 . 1 7 2  0 . 1 1 1 * * *  0 . 1 7 0  

 ( 0 . 0 4 0 )   ( 0 . 0 4 0 )   ( 0 . 0 4 0 )   
l o g Q UA L 0 . 1 4 3 * 0 . 1 3 6  0 . 1 3 7 * 0 . 1 3 1  0 . 1 4 8 *  0 . 1 4 1  
 ( 0 . 0 7 4 )   ( 0 . 0 7 3 )   ( 0 . 0 7 4 )   
l o g TR A IN  / /   / /   / /   
       
l o g R D L 0 . 0 0 8  0 . 0 2 3  0 . 0 0 9  0 . 0 2 4  0 . 0 1 8  0 . 0 3 2  
 ( 0 . 0 2 4 )   ( 0 . 0 2 4 )   ( 0 . 0 2 4 )   
IN TE R N E T / /   / /   / /   
       
IN TR A NE T 0 . 1 1 6 * *

*  
0 . 1 8 6  0 . 1 0 8 * *  0 . 1 7 4  0 . 1 1 6 * * *  0 . 1 8 7  

 ( 0 . 0 4 3 )   ( 0 . 0 4 3 )   ( 0 . 0 4 3 )   
TW O R K 0 . 0 2 0  0 . 0 3 3  0 . 0 1 1  0 . 0 1 8  0 . 0 2 6  0 . 0 4 2  
 ( 0 . 0 3 8 )   ( 0 . 0 3 8 )   ( 0 . 0 3 9 )   
J R O T -0 . 0 0 7  -0 . 0 1 0  0 . 0 1 4  0 . 0 1 9  0 . 0 0 3  0 . 0 0 4  
 ( 0 . 0 4 5 )   ( 0 . 0 4 6 )   ( 0 . 0 4 6 )   
LE V E L -0 . 0 0 2  0 . 0 0 1  -0 . 0 1 0  -0 . 0 0 4  -0 . 0 2 0  -0 . 0 0 8  
 ( 0 . 1 5 3 )   ( 0 . 1 5 3 )   ( 0 . 1 5 4 )   
C O M P _ O V E R A L L / /   / /   / /   
       
C O M P _ WO R K P A C E  / /   / /   0 . 1 1 0 *  0 . 1 0 5  
     ( 0 . 0 6 7 )   
C O M P _ WO R K S E Q  0 . 1 5 3 * 0 . 1 2 0  / /   / /   
 ( 0 . 0 7 9 )       
C O M P _ WO R K A S S IG N  / /   / /   / /   
       
C O M P _ WO R K WA Y  / /   0 . 1 8 2 * *  0 . 1 5 2  / /   
   ( 0 . 0 7 8 )     
C O M P _ P R O D U C T IO N  / /   / /   / /   
       
C O M P _ C U S TO M E R -  / /   / /   / /   
C O N TA C T       
C O M P _ C U S TO M E R  / /   / /   / /   
       
M i d d l e -s i z ed  f i r m s   0 . 0 5 6  0 . 0 2 5  0 . 0 4 0  0 . 0 1 8  0 . 0 5 9  0 . 0 2 7  
 ( 0 . 1 5 7 )   ( 0 . 1 5 6 )   ( 0 . 1 5 8 )   
La r g e  f i r m s  -0 . 0 1 5  -0 . 0 0 6  -0 . 0 6 2  -0 . 0 2 6  -0 . 0 1 1  -0 . 0 0 5  
 ( 0 . 1 7 3 )   ( 0 . 1 7 3 )   ( 0 . 1 7 4 )   
S e r v i c e s  f i r m s  0 . 0 9 6  0 . 0 4 4  0 . 1 3 6  0 . 0 6 2  0 . 1 2 2  0 . 0 5 6  
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 ( 0 . 1 3 8 )   ( 0 . 1 3 8 )   ( 0 . 1 3 8 )   
C on s t a n t  8 . 4 9 9 * *

*  
 8 . 4 9 5 * * *  8 . 5 7 0 * * *   

 ( 0 . 5 5 1 )   ( 0 . 5 4 4 )   ( 0 . 5 4 7 )   
N  2 5 2   2 5 2   2 5 2   
D F  1 1   1 1   1 1   
S E R  1 . 0 2 3   1 . 0 2 0   1 . 0 2 5   
F  4 . 0 6 2 * *

*  
 4 . 2 4 7 * * *  3 . 9 5 6 * * *   

R 2 ad j  0 . 1 1 8   0 . 1 2 4   0 . 1 1 4   
 
( 1 ) :  c a l c u l a t e d  i n  f u l l - t i m e  e q u i v a l e n t s ;  r e f e r e n c e  g r o u p  f o r  s e c t o r  d u m m i e s :  c o n s t r u c t i o n ;  r e f e r e n c e  
g r o u p  f o r  f i r m  s i z e  d u m m i e s :  f i r m s  w i t h  l e s s  t h a n  2 0  e m p l o y e e s ;  s t a n d a r d  e r r o r s  i n  b r a c k e t s ;  * * * ,  * * ,  *  
d e n o t e  s t a t i s t i c a l  s i g n i f i c a n c e  a t  t h e  1 % ,  5 %  a n d  1 0 %  l e v e l  r e s p e c t i v e l y ;  h e t e r o s c e d a s t i c i t y - r o b u s t  
s t a n d a r d  e r r o r s  ( W h i t e  p r o c e d u r e ) .  

 

F r om t he  mo d el s  s ho wn i n  T a b l e  21 a  w e ca n s e e t ha t  t he  c oe f f i c i en t s  o f  t h e  

t e chn o l ogi ca l  v a r i a b l e  me a s u r i n g  t he  i nt e n s i t y o f  i n t r a n e t  us e  a r e  p os i t i v e  

a n d s t a t i s t i c a l l y s i gni f i ca n t ,  wh i c h  mea ns  t h a t  hi g her  i n t e n s i t y o f  us e  o f  

t he s e  t e chn o l og i es  i n  a  f i r m r e s u l t s  i n  h ig her  l a b ou r  p r odu c t i vi t y.  Al s o t h e  

h uma n  ca p i t a l  v ar i ab l e  me a s u r i n g  t h e  s ha r e  o f  e mp l o ye es  wi t h  t e r t i a r y 

e du c a t i on  ha s  s t a t i s t i ca l l y s i g ni f i c a n t  p o s i t i v e  co e f f i c i en t .  F u r t her mor e ,  t h e  

p h ys i c a l  ca p i t a l  v ar i ab l e  h as  s t a t i s t i ca l l y s i gni f i ca nt  p os i t i v e  c o ef f i ci en t  a s  

w el l ,  b u t  t h e  c oe f f i c i en t  o f  t h e  k n owl e dg e  ca p i t a l  v a r i a b l e  i s  n o t  

s t a t i s t i c a l l y s i gni f i ca n t .  Co n c e r n i n g t he  t h r ee  o r ga n i z a t i o n a l  v a r i ab l e s  

r ep r es e n t i n g  “w or k  des i gn ”  f r om t he  mo del s  o f  T ab l e  21 a ,  we  c a n  s e e  t ha t  

t he y do  n ot  s h ow a  s t a t i s t i ca l l y s i gni f i ca n t l y  e f fe c t  on  l a b ou r  p r od u ct i v i t y.   

I n  co n c l us i on,  f o r  G r ee c e we  f ou n d s t a t i s t i ca l l y  s i g ni f i c a n t  p os i t i v e e f f ec t s  

f o r  t he  v a r i ab l e s  o f  IC T ,  p h ys i c a l  ca p i t a l ,  huma n  cap i ta l ,  a n d  fo r  t h r e e  

v ar i ab l e s  me a s ur i n g a sp e c t s  o f  o r g a ni z a t i on a l  c ap i t a l .  

 

5 . 6 . 2  S w i s s  r e s u l t s  
 
I n  T ab l e  21b  a r e  s how n  t he  r es ul t s  o f  t he  O L S  es t i ma t es  o f  t he  b as i c  mo d e l  

u s i n g  t he  S wis s  da t a  ( s e e  T ab l e  C2 b  ( Ap p en d i x  C )  f o r  t he  co r r e l a t i on  mat r i x  

o f t he  mod el  v a r i a b l es ) .   

T a b l e  2 1 b :  B a s i c  m od e l :  a v er a g e  la b ou r  p r od u c t i v i t y  ( l og  ( v a lu e  a d d e d  
p e r  e m p l oy e e ) )  2 0 0 4  ( 1 )  ( OL S  e s t i m a t e s ) ;  S wi t z e r l a n d  

E x p l a n a t or y  v a r i a b l e s  ( 1 )  ( 2 )  ( 3 )  
 O r i g i n a l  

c o e f f i c i e n t  
S t a n d a r d i -  
z e d  c o e f f i -
c i e n t  

O r i g i n a l  
c o e f f i c i e n t  

S t a n d a r d i -
z e d  c o e f f i -
c i e n t  

O r i g i n a l  
c o e f f i c i e n
t  

S t a n d a r d i -
z e d  c o e f f i -
c i e n t  

l o gC L 0 . 0 3 3 * * * 0 . 1 2 3  0 . 0 3 3 * * *  0 . 1 2 2  0 . 0 3 4 * * * 0 . 1 2 7  
 ( 0 . 0 0 9 )   ( 0 . 0 0 9 )   ( 0 . 0 0 9 )   
l o gQ U A L  0 . 0 4 3 * *  0 . 0 9 4  0 . 0 4 1 * * *  0 . 0 9 1  0 . 0 4 0 * * * 0 . 0 8 8  
 ( 0 . 0 1 3 )   ( 0 . 0 1 3 )   ( 0 . 0 1 3 )   
l o g TR A IN  0 . 0 3 2 * *  0 . 0 7 7  0 . 0 3 1 * * *  0 . 0 7 5  0 . 0 3 4 * * * 0 . 0 8 3  
 ( 0 . 0 1 0 )   ( 0 . 0 1 0 )   ( 0 . 0 1 0 )   
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l o gR D L 0 . 0 1 3 * *  0 . 0 9 7  0 . 0 1 4 * * *  0 . 1 0 6  0 . 0 1 4 * * * 0 . 1 0 4  
 ( 0 . 0 0 4 )   ( 0 . 0 0 4 )   ( 0 . 0 0 4 )   
IN TE R N E T 0 . 0 2 7 * *  0 . 0 8 2  0 . 0 2 3 * * 0 . 0 6 8  0 . 0 2 6 * *  0 . 0 7 6  
 ( 0 . 0 1 1 )   ( 0 . 0 1 1 )   ( 0 . 0 1 1 )   
IN TR A N E T 0 . 0 3 1 * * * 0 . 1 1 2  0 . 0 3 1 * * *  0 . 1 1 5  0 . 0 3 0 * * * 0 . 1 0 9  
 ( 0 . 0 0 9 )   ( 0 . 0 0 9 )   ( 0 . 0 0 9 )   
TW O R K 0 . 0 0 2  0 . 0 0 8  0 . 0 0 3  0 . 0 0 8  0 . 0 0 2  0 . 0 0 7  
 ( 0 . 0 0 7 )   ( 0 . 0 0 7 )   ( 0 . 0 0 7 )   
J R O T -0 . 0 1 4  -0 . 0 3 2  -0 . 0 1 6 *  -0 . 0 3 7  -0 . 0 1 6  -0 . 0 3 6  
 ( 0 . 0 1 0 )   ( 0 . 0 0 9 )   ( 0 . 0 1 0 )   
LE VE L 0 . 0 3 3  0 . 0 2 3  0 . 0 3 2  0 . 0 2 3  0 . 0 2 6  0 . 0 1 8  
 ( 0 . 0 3 5 )   ( 0 . 0 3 6 )   ( 0 . 0 3 6 )   
C O M P _ O V E R A LL 0 . 0 0 7  0 . 0 0 7  0 . 0 0 1  0 . 0 0 2  0 . 0 0 8  0 . 0 0 8  
 ( 0 . 0 2 2 )   ( 0 . 0 2 2 )   ( 0 . 0 2 2 )   
C O M P _ WO R K P A C E  -0 . 0 0 2  -0 . 0 0 4  / /   / /   
 ( 0 . 0 1 6 )       
C O M P _ WO R K S E Q  -0 . 0 0 2  -0 . 0 0 4  / /   / /   
 ( 0 . 0 1 4 )       
C O M P _ WO R K A S S IG N  -0 . 0 0 5  -0 . 0 0 8  / /   / /   
 ( 0 . 0 1 6 )       
C O M P _ WO R K WA Y  -0 . 0 1 4  -0 . 0 2 7  / /   / /   
 ( 0 . 0 1 3 )       
C O M P _ P R O D U C TIO N 0 . 0 0 2  0 . 0 0 3  / /   / /   
 ( 0 . 0 1 5 )       
C O M P _ C U S TO M E R - 0 . 0 2 7 * *  0 . 0 6 5  0 . 0 3 8 * * *  0 . 0 9 0  / /   
C O N TA C T ( 0 . 0 1 3 )   ( 0 . 0 1 0 )     
C O M P _ C U S TO M E R  0 . 0 2 0  0 . 0 3 9  / /   0 . 0 3 8 * * * 0 . 0 7 6  
 ( 0 . 0 1 6 )     ( 0 . 0 1 1 )   
M i d d l e - s i z ed  f i r m s   0 . 0 1 0  0 . 0 1 9  0 . 0 0 5  0 . 0 0 9  0 . 0 0 6  0 . 0 1 2  
 ( 0 . 0 1 4 )   ( 0 . 0 1 4 )   ( 0 . 0 1 4 )   
La r ge  f i r m s  0 . 0 2 2 * 0 . 0 5 4  0 . 0 2 1  0 . 0 5 1  0 . 0 2 0  0 . 0 4 9  
 ( 0 . 0 1 3 )   ( 0 . 0 1 3 )   ( 0 . 0 1 3 )   
Hi g h - t e c h  
m a n u fa c t u r i n g  

0 . 0 3 8  0 . 0 3 3  0 . 0 4 1  0 . 0 3 5  0 . 0 4 5  0 . 0 3 9  

 ( 0 . 0 4 2 )   ( 0 . 0 4 2 )   ( 0 . 0 4 2 )   
Lo w - t e ch  
m a n u fa c t u r i n g  

0 . 0 8 7 * *  0 . 0 7 8  0 . 0 8 7 * * 0 . 0 7 7  0 . 0 9 2 * *  0 . 0 8 2  

 ( 0 . 0 3 9 )   ( 0 . 0 3 9 )   ( 0 . 0 3 8 )   
M od er n  s e r v i c e s   0 . 1 8 7 * * * 0 . 1 2 9  0 . 1 8 8 * * *  0 . 1 2 8  0 . 2 0 2 * * * 0 . 1 3 7  
 ( 0 . 0 5 7 )   ( 0 . 0 5 7 )   ( 0 . 0 5 7 )   
T r a d i t i on a l  s e r v i c e s  0 . 0 2 1  0 . 0 1 8  0 . 0 2 5  0 . 0 2 1  0 . 0 4 1  0 . 0 3 5  
 ( 0 . 0 4 1 )   ( 0 . 0 4 1 )   ( 0 . 0 4 0 )   
C o n s t an t  1 0 . 9 2 6 * *

*  
 1 0 . 9 1 9 * *

*  
 1 0 . 9 1 4 * *

* 
 

 ( 0 . 1 1 8 )   ( 0 . 1 1 1 )   ( 0 . 1 1 1 )   
N  1 7 1 0   1 7 1 0   1 7 1 0   
D F  2 3   1 7   1 7   
S E R  0 . 4 4 9   0 . 4 5 1   0 . 4 5 1   
F  1 7 . 9 * * *   2 4 . 1 * * *  2 3 . 8 * * *   
R 2 a d j  0 . 1 8 9   0 . 1 8 7   0 . 1 8 5   

 
( 1 ) :  c a l c u l a t e d  i n  f u l l - t i m e  e q u i v a l e n t s ;  r e f e r e n c e  g r o u p  f o r  s e c t o r  d u m m i e s :  c o n s t r u c t i o n ;  
r e f e r e n c e  g r o u p  f o r  f i r m  s i z e  d u m m i e s :  f i r m s  w i t h  l e s s  t h a n  2 0  e m p l o y e e s ;  s t a n d a r d  e r r o r s  i n  
b r a c k e t s ;  * * * ,  * * ,  *  d e n o t e  s t a t i s t i c a l  s i g n i f i c a n c e  a t  t h e  1 % ,  5 %  a n d  1 0 %  l e v e l  r e s p e c t i v e l y ;  
h e t e r o s c e d a s t i c i t y - r o b u s t  s t a n d a r d  e r r o r s  ( W h i t e  p r o c e d u r e ) .  
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W e c a n  s e e  t h a t  t he  c oe f f i c i en t s  o f  t h e t w o  t e ch n o l ogi c a l  v ar i ab l es  

mea s u r i n g  t he  i n t e n s i t y  o f  us e  o f  i n t e r n e t  a n d i nt r a n et  a r e ,  as  ex p ec t e d ,  

p os i t i v e  a n d s t a t i s t i c a l l y s i gni f i ca nt .  T hi s  m ea n s  t ha t  t h e  h i g her  t h e  

i n t e n s i t y  o f  u s e  o f  t h es e  t e chn o l ogi e s  a mo n g  t h e  e mp l o ye es  o f  a  f i r m,  t h e  

h i g her  i s  a l s o  l a b ou r  p r o duc t i v i t y ,  a l l  o t he r  t hi n gs  b e i n g eq ua l .  Al s o,  b ot h  

p r o x y v a r i a b l es  f o r  huma n  c ap i t a l  h a v e ,  a s  e xp e c t ed ,  s t a t i s t i c a l l y s i gn i f i c a n t  

p os i t i v e  c o e f f i ci en t s .  T he  s t r o n ge s t  e f f ec t  co me s  f r o m f o r ma l  ed u ca t i o n,  b u t  

j ob -r e la t ed  t r a i ni n g i s  a l s o i mp o r t a nt .  F u r t he r ,  w e ha v e  p os i t i v e  e f f e c t s  f o r  

p h ys i c a l  a n d k n o wl e dge  c ap i t a l .   

O n t he  con t r a r y w e  c o u l d n o t  f i n d  a n y s t a t i s t i ca l l y s i gn i fi c a n t  e f f e c t s  f o r  t h e  

t h r e e o r ga n i za t i on a l  va r i ab l es  r ep r es e n t i n g “ wo r k  d es i g n ”  ( wi t h  t h e  

e xc e p t i on  o f  a  w ea k  n eg a t i v e  e f f e c t  o f  t h e  v ar i ab l e  fo r  j ob  r o t a t i o n i n  mo d el  

2  i n  T ab l e  21 b ) .  Al s o t her e  wa s  n o  i n d i c a t i on  o f  s i gn i f i ca n t  e f f e c t  f o r  th e  

o v er a l l  del e ga t i on  o f  comp et e n c e s  f r o m ma n a ge r s  t o  e mp l o ye e s .  F i n a l l y,  i n  

o r d er  t o  e xc l u de  t h e  p oss i b i l i t y  o f  mu l t i - c ol l i n ea r i t y t h e  e i gh t  “ e mpl o ye e  

v oi ce ”  v a r i ab l e s  mea s ur i n g  t he  e x t en t  o f  d e c e n t r a l i z a t i o n o f  p a r t i c u l a r  

c o mp et en c i es  f r om ma n a g er s  t o  e mp l o ye es  w er e  i ns er t ed  s e p ar a t e l y  i n  t h e  

e s t i mat i on eq ua t i on,  a n d onl y t w o o f  t he m ha v e  b e en  f ou n d  t o  ha v e  p os i t i v e  

a n d s ta t i s t i ca l l y  s i gn i f i ca n t  c oef f i ci en t s :  t he on e  me a s u r i n g dec en t r a l i z a t i o n  

o f  co mp et e n c es  f o r  co n t a c t i n g  c us t o me rs  a n d  t h e  o n e  me a s u r i n g  

d ec e n t r a l i za t i o n o f  c o mp et en c e s  f o r  s ol vi n g  cu s t om er s ’  p r ob l e ms ;  t h e  

c o r r es p on di n g mo de l s  a r e  s ho wn  i n  T ab l e  21 b .  T he r ef o r e  w e  co n c l ud e  t h a t  

a n ov er a l l  s hi f t  o f co mp et e n ce s  t o wa r d s  e mp l o ye e s  ma y p r o v e  t o  b e  t o o  

u ns p ec i f i c  t o  l ea d  t o  a  p os i t i v e  p e r fo r ma n c e  i mp a c t ;  i t  i s  t he  c l ea r - t a r ge t e d  

d e l eg a t i on o f  sp e ci f i c  comp e t e n c i e s  f r o m ma n a g er s  t o  emp l o ye es ,  wi t h  

r esp e c t  t o  con ta c t i n g cus t om er  p r ob l e ms  an d s ol vi n g  cus t om er s ’  p r ob l e ms  

t ha t  c ou l d  en ha n ce  p r od uc t i vi t y.  O n  t he  w ho l e ,  t h e  o r ga n i z a t i on a l  v a r i a b l es  

c o r r e l a t e  c on s i d er ab l y w ea k er  wi t h  t he  d ep e n de n t  v a r i ab l e  ( a n d exp l a i n  l es s  

o f i t s  v ar i a n c e)  t ha n  t h e  t ec hn o l o gi ca l  va r i a b l es .   

I n  s um,  f o r  S wi t z e r l a n d w e fo un d  s t a t i s t i ca l l y s i gn i f i ca nt  p os i t i v e  e f f ec t s  

f o r  a l l  s i n gl e  v a r i a b l es  b e l on g i n g t o  t he  v a r i a b l e  b l oc k s  o f  t e chn o l og y a n d  

h uma n  ca p i t a l ,  f or  t h e  p h ys i ca l  a n d  k n ow l edg e ca p i t a l  v a r i a b l es ,  b ut  f o r  o nl y 

t w o o f  t h e  el ev en v a r i a b l es  mea s u r i n g  a s p e ct s  o f t he  o r g a ni za t i on a l  ca p i t a l ,  

w hi c h  a r e  as s oc i a t ed  wi t h  “ e mp l o ye e  v oi ce ”  p r a c t i ces  ( how ev er  di f f e r en t  

f r om t he  o n es  f ou n d  as  h a vi n g  s i gni f i c a n t  e f f e c t  on  l a b ou r  p r oduc t i v i t y  f o r  

G r ee ce) .  
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5 . 7  C o n c l u s i o n s  
 
I n  t hi s  p ar t  o f ou r  s t u d y,  w e p r es en t e d a  comp a r a t i v e e mp i r i c a l  s t u d y o f  t h e  

e f f e c t  o f  I C T  c a p i t a l ,  huma n  ca p i t a l ,  or ga n i z a t i on a l  c ap i t a l  ( n e w  

o r ga n i z a t i on a l  p ra c t i ce s ) ,  a l s o  co n t r o l l i n g  fo r  t he  p h ys i ca l  a n d  t h e  

k n ow l edg e  cap i t a l ,  o n l a b ou r  p r odu c t i vi t y i n  G r ee c e  a n d S wi t z er l a n d ,  b a s e d  

o n f i r m- l ev e l  d a t a  f r o m b ot h co un t r i es .  B ot h t he  G r e ek  a n d t he  S wi ss  p a r t s  

o f  t h i s  s t ud y ha v e  b een  b a s ed  on t he  s a me q ue s t i on n a i r e  a n d  s a mpl es  o f  

s i mi l a r  c omp os i t i on  ( con ce r n i n g f i r m  s i z es  a n d s e c t o r s ) ,  a n d a l s o  us e  t h e  

s a me v a r i ab l e s  a n d  mod el s  sp e c i f i ca t i on ,  s o  t he y a r e  co mpa r a b l e.  I n  t h i s  

s ec t i o n  w e s umma r i z e  t h e  e mp i r i ca l  r e s ul t s  a n d  d i s cu ss  s i mi l a r i t i es  a n d  

d i f f e r en ce s  b e t w e en  t he  t w o c oun t r i es .  

-  F or  b o t h  co un t r i es  w e f ou n d  s t a t i s t i c a l l y s i gni f i ca nt  p os i t i v e  e f f e c t s  f o r  

I C T  ca p i t a l ,  hu ma n ca p i t a l  a n d “ e mpl oye e  v o i c e”  or i en t e d o r ga ni za t i o n a l  

p ra c t i ce s  on  l ab ou r  p r odu c t i vi t y;  a l s o w e  f ou n d  n o s t a t i s t i c a l l y s i gn i f i ca n t  

e f f e c t  fo r  “ wo r k  des i gn ”  o r i e n t ed  o r g a ni z a t i ona l  c ha n ges .   

-  H ow ev er ,  w e  f oun d  c on s i der ab l e  di f f e r en c es  b e t we en  t h e  t w o cou n t r i e s .  

S wi s s  fi r ms  a r e  mor e  e f f i ci e n t  a n d  ma t u r e  i n  f o r mi n g  a n d  us i n g  k n owl edg e  

c ap i t a l ,  t ha n  t he  G r e e k  on e s .  Al s o,  t he  “ e mpl o ye e  v oi ce ”  e f f e c t  o n l a b ou r  

p r o duc t i vi t y,  w hi ch  i s ,  a s  a l r ea d y m en t i on e d ,  s i gn i fi c a n t l y p os i t i v e  f o r  b ot h  

c oun t r i es ,  i s  b as ed  on di f fe r e n t  t yp es  o f  p r a c t i c es  i n  t he  t wo  co un t r i es .  I n  

G r ee ce ,  p os i t i v e  a n d s t a t i s t i ca l l y s i g n i f i c a n t  e f f e c t  o n b us i n es s  p e r f o r ma n c e  

h as  t he  d e c en t r a l i z a t i o n o f  c o mp et en c es  r e fe r r i n g  t o  t he  w or ki n g  c on d i t i on s  

( w or k p a c e ,  w or k wa y,  w or k  s eq ue n ce ) ,  w hi l e  i n  S w i tz er l a n d  t h e  

d ec e n t r a l i za t i o n o f  c o mp et en c e s  ha vi n g t o  do  wi t h  t he w or k con t en t  ( con t a c t  

t o  cu s t omer s ,  so l vi n g o f  p r ob l e ms  r e l a t e d t o  cus t ome r s ) .  T hes e  d i f f e r en c es  

c a n b e  i nt e r p r e t ed  a s  r e f l ec t i n g di f f e r e n t  ma n a ge me n t  p hi l os op h i es  a n d  

d i f f e r en t  l e v e l s  o f  e mp l o ye e  a u t o n om y.   

T h er e f o r e ,  h yp o t h es i s  1  i s  s up p o r t ed  i n  b ot h  coun t r i e s  wi t h  r es p e c t  t o  IC T  

c ap i t a l ,  huma n  ca p i t a l  a n d  ‘ e mp l o ye e  v o i ce ’  –  or i en t ed  n e w o r ga ni z a t i o n a l  

p ra c t i ce s ,  wh i l e  w i t h  r es p e c t  t o  k n owl e d ge  c a p i t a l  i t  i s  s upp o r t ed  on l y f o r  

S wi t z e r l a n d.  

Al s o ,  t h i s  s t ud y p r ovi de s  ev i d en c e t ha t  th e n a t i on a l  c on t ex t  i n f l uen c es  t h e  

e f f e c t  o f  t he s e  ‘ n ew ’  p r o duc t i o n  f a c t o r s  on l a b or  p r od u ct i v i t y,  t he r e f o r e  

h yp o t hes i s  2  i s  s upp o r t e d.  F u r t h er  r es ea r c h i s  r e q ui r ed  i n  t h i s  di r e c t i on i n  

mor e  cou n t r i es ,  i n  or de r  t o  u n de rs t a n d  b e t t e r  t hes e  e f f e c t s  o f  t he  na t i o n a l  

c on t e x t  a n d  t h e ma i n me cha n i s ms  t ha t  ge n er a t e t he m.    
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5 . 8  C o n t r i b u t i o n  
 
T h e  con t r i b u t i o n o f  t hi s  pa r t  o f  ou r  s t udy t o  t he  e mp i r i ca l  l i t e r a t ur e  i s  t w o-

f o l d.  F i rs t ,  i t  i s  t he f i r s t  fu l l y  co mpa r a t i v e emp i r i c a l  s t ud y on t h e  a b ov e  

c r i t i ca l  r e s e ar ch  q ues t i on s  i n  t wo  d i f f e r en t  coun t r i es  f r o m a n  ec on omi c  

v i e w p oi n t ,  s o  i t  e n ab l e s  u s  t o  ex a mi n e  wh et he r  t he  n a t i o n a l  con t e x t  has  a n  

i mp a c t  on  t he  e f f e c t  o f  I CT  c ap i t a l ,  hu ma n  ca p i t a l ,  n ew  o r ga n i z a t i on a l  

p ra c t i ce s  a n d k n owl e dg e  ca p i t a l  o n f i r m  l a b ou r  p r od uc t i vi t y.   

S e co n d ,  i t  i s  t h e  f i r s t  s t ud y o f  t hi s  t yp e  f o r  G r ee ce ,  w hos e ec on o my i s  q ui t e  

d i f f e r en t  f r om t he  e con o mi e s  o f t he hi ghl y dev e l op e d c oun t r i es ,  i n  wh i c h  

mos t  o f  t h e  emp i r i c a l  s t udi e s  on  t hes e r e s e a r ch  q u es t i o n s  ha v e b ee n  

c on d u ct ed  (s uc h  as  US A,  G er ma n y,  A u s t ra l i a ,  S wi t z er l a n d ,  et c . ) .  G r e e c e  

d oes  n ot  b e l on g  t o  t h e  hi gh l y dev e l op e d co un t r i es ,  t h ough  i t  ha s  ma d e  

c on s i der ab l e  e co n o mi c  p r og r es s  i n  t he  l as t  de ca d e  a n d  has  b e co m e a  f u l l  

me mb er  o f  t he  E ur op e a n E con o mi c  a n d M on e t a r y U n i on.  Al s o,  i t  i s  

c ha r a c t e r i z e d b y l ow er  l ev e l  o f e c on o mi c  d ev e l op m en t ,  s mal l e r  s i z e  o f  

i n t e r n a l  ma r k et ,  s mal l e r  a v e r a ge f i r m  s i z e  a n d  l ow er  l ev e l  o f R &D  i nt en s i t y 

a n d i n n ov a t i on .   
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CHAPTER 6:  

CONCLUSIONS AND FUTURE RESEARCH 
S i n ce  t he p r evi ou s  r e l ev a n t  r es ea r c h h a s  f ocu s e d o n t he  e f f ec t  o f  i n t e r n a l  

e n v i r on men t  f a ct o r s  on  I C T  b us i n es s  v a l ue ,  i n  t hi s  di s s e r t a t i o n  w e  

i n v es t i g a t ed  t he  e f f e c t  on I C T  b us i n e s s  v a l u e o f  o t he r  t yp es  o f  f a c t o r s ,  

w hi c h  ha v e  n o t  b een  ex a mi n ed  b ef o r e :  i )  f a c t o r s  as s oc i a t ed  wi t h  t he  IC T  

d ep a r t me n t  ( s o f t  I CT  i n v es t men t  i n  I C T  s t r uct u r es ,  p er s on n e l  a n d s ki l l s ) ,  i i )  

f a c t or s  as s o c i a t e d  wi t h  s t r a t e g y ( I C T  s t r a t eg i c  a l i gn men t  a n d  b us i n es s  

s t r a t eg y ) ,  i i i )  f a c t or s  a s s oc i a t e d  wi t h  t he  s e c t or a l  ex t e r n a l  en v i r on men t  

( ge n er a l i s ed  c omp et i t i o n ) ,  a n d i v )  f a c t o r s  as s o c i a t e d w i t h  t he n a t i o n a l  

e x t e r n a l  e n vi r on me n t ,  a s  s how n b e l ow i n  F ig u r e 4 .  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

F i g u r e  4 .  T h e  ma i n  a re a s  o f  f o cu s  a n d  c o n t r i b u t io n  o f  th e  d i s s er t a t i o n  ( n o t  

u n d er l in ed )  a n d  t h e  a r ea  o f  f o cu s  o f  p r e v i o u s  r es ea r ch  ( u n d e r l i n e d )  

 
I n  t he  f i r s t  p a r t  o f  t h i s  s t ud y w e  i n v es t i g a t ed  e mp i r i ca l l y  t he  e f f e c t  o f  b ot h  

‘ ha r d ’  I C T  i n v es t me n t  ( i . e.  i n v es t me n t  i n  I C T  h ar dw a r e,  s o ft w a r e  a n d  

n e t w or k s )  a n d ‘s o f t ’  I CT  i n v es t me n t  ( i n v e s t men t  i n  I C T huma n  r es ou r ce s ,  

ICT department 

Strategy 

National  external  environment 

Sectoral  external environment 

Internal  environment 
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s ki l l s  a n d o r g a ni z a t i on )  on  f i r m ou t p u t .  I n i t i a l l y t h e  h yp ot he s i s  t ha t  t h e  

f un c t i on r e l a t i n g t he  out p u t  t o  t h e f a c t o r s  o f  p r od uc t i on  ( i n p u t s )  i n  t h e  

c on t e x t  o f  t h e Gr ee k  i n dus t r y  i s  o f  t he  C ob b - D ou g l as  f o r m i s  n ot  r e j e c t e d  

a ga i n s t  t he  sp ec i f i c a l t e r n a t i v e  o f  t he  mor e  gen e r a l  t r a ns ce n d en t a l  f o r m;  

t he r ef o r e t he  p r od uc t i on  p r oce ss  i n  t h e  G r ee k i n du s t r y c a n  b e a de q ua t e l y  

d es cr i b ed  b y t h e C ob b - D ou g l as  p r odu c t i on fu n c t i on ,  wh i l e  t he  us e o f  t h e  

mor e  g en e r a l  t r a ns c e n den t a l  fo r m f o r  t hi s  p u r p os e do es  n ot  i mpr o v e  t h e  

e xp l a n a t o r y p ow er  o f  t he  mod e l s .  T h en  b a s e d  o n e co n o me t r i c  mod e l l i n g ,  i t  

h as  b ee n  f oun d t ha t  t h e h a r d I C T  i n v es t me n t  ha s  a  p os i t i v e s t a t i s t i c a l l y  

s i gni f i ca nt  e f fe c t  on  f i r m ou t p ut ;  how e v e r  i t s  out p u t  e l as t i c i t y  i s  l o we r  t ha n  

t he  on e  o f  t h e  n on - co mp u t e r  ca p i t a l  a n d  much  l ow er  t ha n t he  on e  o f  t h e  

l a b ou r .   

C on ce r n i n g t he  s o f t  IC T  i n v es t me n t ,  we  de v e l o p ed  a  f r a m ew or k  f o r  

op er a t i on a l i z i n g  a n d m ea s u r i n g  i t ,  a n d  f o r  i n v es t i g a t i n g i t s  e f f e c t  o n f i r m  

o ut p u t ;  t h i s  f r a me wor k  i s  b a s e d  on  t he  wel l - es t ab l i s he d  a n d wi de l y u s e d  

( b o t h  i n  r es ea r c h a n d c on s ul t i n g )  G al l i e r s ’ s  mo del  o f t h e ‘ s t a ge s  o f IC T  

g r o wt h ’ .  I n  t hi s  s t ud y w e  ha v e  f oc us e d  o n  t hr ee  o f  t he s e  di me n s i ons ,  wh i c h  

w e co n s i de r  as  t h e mos t  i mp or t a nt  o n es :  I C T  s t ru c t u r e,  IC T  s t a f f  a n d IC T  

s ki l l s ;  w e  me as u r ed  t h em t h r ough  t h r ee  co rr es p on d i n g v ar i ab l e s :  t h e  

e x i s t e n c e  ( or  n ot )  o f a  s ep ar a t e  I C T  d ep a r t m en t  i n  t h e f i r m ,  t he  n u mb e r  o f  

I C T  e mp l o yee s  a n d  t he  e x t en t  o f  I C T  t r a i ni n g  p r ov i d ed t o  t h e  u s e rs .  F r o m 

t he s e  t h r ee  i n v es t i ga t ed  me a s u r es  o f t he  s o ft  I C T  i n v es t me n t ,  b as ed  o n  

e co n o me t r i c  mod el l i n g  i t  has  b e e n  f oun d  t h a t  t he  e x i s t e n c e  o f  a  s e pa r a t e  IC T  

d ep a r t me n t  h as  a  p os i t i v e  s t a t i s t i c a l l y s ig ni f i c a n t  e f f e c t  on f i r m o u t p ut ,  

w hi c h  i s  o f  c on s i d er ab l e  ma g n i t u de  o f  a b o ut  t w o  t hi r d s  o f  t h e  e f fe c t  o f  t h e  

h ar d  I C T  i n v es t m en t .  T hi s  f i n di n g un de r l i n es  t he  i mp o r t a n c e  o f  t h i s  

d i m en s i on  o f  t h e s o f t  I C T  i n v es t men t ,  a s  i t  ca n  i n cr e a s e  b y t w o t h i r d s  o n  

a v er a ge  t he  b us i n es s  va l ue  g en e r a t ed  b y t h e ha r d  IC T  i n v e s t men t .  

F u r t h er mor e ,  w e  e xa mi n e d wh et he r  t he r e  i s  c omp l e me n t ar i t y b e t w e e n I S  

i n v es t me n t  a n d a  s e t  o f  I S  ma na g e me n t  fa c t o rs ,  wh i c h co n c e r n  t h e n umb e r  o f  

I S  emp l o ye es ,  t he  IC T  t ra i ni n g  p r ov i de d  t o  t h e  us er s ,  t he hi e r a r c hi ca l  l e v e l  

o f  t h e  I C T  o r ga n i sa t i on a l  un i t  a n d  t h e  n umb er  o f  I C T us e r s  i n  t h e  f i r m  

( w hi ch  i s  a  me a s u r e  o f  t h e  wi d t h  o f  I C T  c ov e r a ge  o f  t he  f i r m o r ga n i s a t i on a l  

u ni t s / f un c t i o ns ) .  I t  was  c on c l u de d  t ha t  t he r e  i s  compl e men t a r i t y  b e t we en  I S  

i n v es t me n t  a n d  t he  a b ov e  s et  o f  IS  ma n a ge men t  f a c t o r s  wi t h  r es p ec t  t o  f i r m  

o ut p u t  a n d  l a b ou r  p r oduc t i vi t y .  T h er ef o r e  t he  co mb i n a t i on o f  I S  i n v e s t me n t  

wi t h  t he s e  IS  ma n a ge men t  fa ct o r s  r e s u l t s  i n  a d d i t i o na l  i n c r e a s e o f  f i r m  
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o ut p u t  a n d l ab o u r  p r odu c t i v i t y b e yo n d t he  i n di v i du a l  e f f e c t  o f I S  

i n v es t me n t .  

T h e  f i n a l  co n c l u s i on o f  t h i s  f i r s t  par t  o f  ou r  s t ud y r e f e rs  t o  t he  s t r uc t u r a l  

s t ab i l i t y o f  t he  ec on o met r i c  mod el s  we  c on s t r uc t ed  wi t h  r es p e c t  t o  f i r m  s i z e  

( mea s ur ed  t h r oug h  s a l e s  r e v en u e) .  U s i n g  a  met ho d  b as ed  on t he  ‘ r e cu r s i v e  

r es i dua l s ’  i t  h a s  b ee n  f ou n d  t ha t  a f t e r  a  s a mp l e  s i z e  o f ab o u t  30 ,  wh i c h  

c o r r es p on ds  t o  s a l es  o f a pp r oxi ma t el y  €  2 0  mi l l i on,  t he  mod e l s  s t r uc t u r e ca n  

b e co n s i de r ed  as  b e i n g un a ff e c t ed  b y t h e  s i z e  o f  f i r ms ,  fo r  t he  r a n ge  o f  f i r m  

s i z es  t ha t  ou r  da t a  cov er .  T h i s  me a n s  t ha t  t he co n c l us i ons  d r a w n f r om t h es e  

mod e l s  a r e  n ot  a f f e c t e d b y f i r m s i z e .     

I n  t h e  s ec o n d  p a r t  w e  e mpi r i c a l l y i n v e s t ig a t ed  t he  e f f e c t  o f  t wo  ex t e r n a l  

e n v i r on men t  r el a t e d f a c t o r s ,  t he ‘ gen er a l i z e d ’  comp et i t i on a  f i r m f a c es ,  a s  i t  

i s  co n c e p t ua l i s ed  b y t h e w el l  es t a b l i s he d ‘ F i v e  F or ce s  F r a me wo r k ’  o f  M.  

P o r t e r  ( P o r t e r  1 98 0 ) ,  a n d  t he  s t r a t eg i es  i t  fo l l o ws  i n  r e sp o ns e  t o  i t s  ex t e r n a l  

e n v i r on men t ,  on t he  b u s i n es s  v a l ue  ge n e ra t e d  b y i t s  I CT  i n v e s t me n t .  I t  h as  

b een  c on c l u ded  t ha t  f r om t he  ‘ F i v e  F o r c es ’  o f  M.  P o r t e r ’ s  f r a m ew or k,  o nl y 

t he  b a r g a i ni n g  p ow er  o f  s upp l i e rs  a f f e c t s  p os i t i v e l y  IC T  b u s i n e ss  v a l u e ;  

h i g her  l e v e l s  o f  b a r g a i ni n g  p o we r  o f  s upp l i e r s  c r ea t e  b i g  p r es s u r es  f o r  t h e  

d ev e l op men t  o f  ma i n l y ‘ e f f i c i e n c y - o r i en t ed ’  app l i c a t i on s ,  a n d  i n  ge n e r a l  f o r  

a  mor e  e f f i c i en t  u t i l i za t i o n  o f  I C T  r es ou r c es ,  i n c r eas i n g  t he  c on t r i b ut i on  o f  

I C T  i n v es t me n t  t o  ou t p ut  ( b y 41 %) .  A n o t he r  i mp or t a nt  con c l us i on  dr a w n  i s  

t ha t  t h er e  a r e  s p e c i f i c  s t r a t e g i es  f o r  r es p on d i n g  t o  t he  ex t e r n a l  en vi r on m en t ,  

w hi c h  a r e  ch a r a c t e r i s ed  b y f r e q ue nt  p r od uc t s / s e r v i c es  i n n o v a t i on s ,  

i n c r ea s i n g t he  co n t r i b u t i o n  o f  I CT  i n v es t men t  t o  out p ut  ( 36 % ) ;  i n  s uc h  

i n n ov a t i o n s t r a t e g i es  IC T  a r e   q ui t e  i mp or t a nt  b ot h f o r  e n ab l i n g  a n d  

e n r i ch i n g  i n n ov a t i o n s  s t ra t eg i e s ,  a n d  a l s o f o r  sup p or t i n g t he i r  

i mp l e men t a t i o n.  F o l l o wi n g  a  s t r a t e g y  o f  f r eq u en t  i n t r o du c t i on  o f  n e w  

p r o duc t s / s e r v i ces ,  c r e a t es  b i g  p r es s u r e s  f o r  t h e  de v e l op me n t  o f  b ot h  

‘ i n n o v a t i on - o r i e n t ed ’  a n d ‘ e f f i c i en c y- o r i e n t ed ’  ap p l i ca t i on s ,  a n d  i n  gen er a l  

f o r  mor e  i n n ov a t i v e a n d  mor e  e f f i c i e n t  u t i l i z a t i on o f  I CT  r es ou r c e s ,  

r es ul t i n g i n  a n  i n cr e as e  o f  t h e  c on t r i b u t i on o f  I CT  i n v es t me n t  t o  o ut p ut .  

T h er e f o r e  t he  b us i n es s  v a l u e ge n er a t e d  b y I C T  d ep e n ds  n ot  onl y o n  ‘ i n t e r n a l  

f a c t or s ’  b ut  a l s o on  ‘ e xt e r n a l  f a c t or s ’  as  w el l .    

I n  t he t hi r d  p a r t  o f  t h i s  s t ud y we  i n v es t i g a t ed  t he  i mp a ct  o f  ‘ mu l t i  l e v e l ’  

I C T  a l i gn me n t ,  in co r p o r a t i n g f ou r  di f f e r ent  me c ha n i s ms  o f  I C T  s t r a t e g i c  

a l i g n me n t ,  w h i c h c on c er n  d i f f e r en t  hi e r a r c h i ca l  l ev e l s ,  a n d  a l s o b ot h  

s t r a t eg y f o r mu l a t i on a n d  i mp l e me n t a t i on ,  o n t he  b us i n e ss  v a l ue  gen er a t ed  b y 
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I C T .  I t  has  b ee n con c l ude d  t h a t  IC T  s t r a t eg i c a l i gn m en t  r es ul t s  i n  a  

s i gni f i ca nt  i n c r eas e  ( b y ab out  47 % on  a v er a ge)  o f  t he  b us i n es s  va l u e  

g en e r a t ed b y IC T .  F u r t h er mor e ,  a l l  t h e  f ou r  IC T  s t r a t eg i c  a l i g n me n t  

me c ha n i s ms  we  e xa mi n ed  c a us e  a  s i gn i f i c a n t  i n c r e as e  o f  t he  b us i n es s  va l u e  

g en e r a t ed  b y I CT .  T he  b i l a t e r a l  r e l a t i on sh ip  b e t we en  t he  I CT  P l a n  a n d  t h e  

B us i n e ss /S t r a t e g y P l a n  a n d t he  i n v o l v e men t  o f  t he  o r ga ni s a t i on a l  un i t s  ( e . g .  

d i r e c t or a t e s ,  dep a r t m en ts )  o f t he  b us i n e ss  i n  I S  a n d app l i c a t i on s  

d ev e l op men t  p r o j ec t s  h a v e  t he  m os t  i n c r ea s i n g  i mp a c t  t o  t he  I C T  b us i n e s s  

v a l ue  ( b y ab out  42%  a n d  44 % on  a v er a ge  r e sp e c t i v e l y) .  T he  i mp l i c a t i on  o f  

t h i s  c on c l us i o n  f o r  b us i n es s  ma n a g er s  i s  t ha t  i t  i s  w or t h  c om mi t t i n g  

r es ou r c es  t o  IC T  s t r a t eg i c  a l i gn m en t ,  s i n c e  t h e  b en e f i t s  i t  o f f e r s  a r e  q ui t e  

s i gni f i ca nt .  A  s i g ni f i c a nt  i n c r e a s e o f  I CT  b us i n es s  v a l u e ca n  b e  a ch i e v e d  n o t  

o nl y t hr ough  t h e  ‘ c l as s i c ’  I C T  s t r a t eg i c  a l i gn m en t  m ech a n i s ms  t ha t  con c er n s  

s t r a t eg y fo r mu l a t i on a t  t he  exe cu t i v e  l ev e l ,  w hi ch  h a v e  a t t r a c t e d  mos t  o f  t h e  

r es ea r ch  a t t e nt i on,  b ut  a l s o  t hr ou gh  I CT  a l i g n me n t  me cha n i s ms  a t  t h e  mi dd l e  

a n d t he  l ow e r  hi e r a r c h i ca l  l e v e l s  t ha t  co n c er n  b o t h  s t r a t eg y f o r mu l a t i on a n d  

i mp l e men t a t i o n.    

F i n a l l y i n  t he  f ou r t h  pa r t  w e  co n du c t ed  a  c omp ar a t i v e  e mp i r i c a l  s t ud y o f  t h e  

e f f e c t  o f  I C T  c a p i t a l ,  huma n  ca p i t a l ,  or ga n i z a t i on a l  c ap i t a l  ( n e w  

o r ga n i z a t i on a l  p ra c t i ce s ) ,  a l s o  co n t r o l l i n g  fo r  t he  p h ys i ca l  a n d  t h e  

k n ow l edg e  cap i t a l ,  o n l a b ou r  p r odu c t i vi t y i n  G r ee c e  a n d S wi t z er l a n d ,  b a s e d  

o n  f i r m- l ev e l  d a t a  f r om b ot h  cou n t r i e s .  F or  b ot h  c oun t r i e s  we  f ou n d  

s t a t i s t i c a l l y s i gni f i ca n t  p os i t i v e  e f f e c t s  fo r  I CT  ca p i t a l ,  h uma n  c ap i t a l  a n d  

“ e mpl o ye e  v oi c e ”  or i e n t ed  o r ga ni z a t i o n a l  p r a ct i ce s  on  l ab o u r  p r od uc t i vi t y;  

a l s o w e  fo un d  n o  s t a t i s t i ca l l y  s i gn i f i ca n t  e f f e c t  f o r  “w or k  d es i g n ”  or i en t e d  

o r ga n i z a t i on a l  c ha n ges .  H ow ev er ,  we  f ou n d co n s i d er ab l e  d i f f e r en c e s  

b et w een  t h e  t wo  cou n t r i e s  a s  w el l .  S wi s s  f i r ms  a r e  mo r e  e f f i c i en t  a n d ma t u r e  

i n  fo r mi n g  a n d u s i n g  k n ow l ed ge  c a p i t a l ,  t ha n  t he  G r e ek  on e s .  Al s o,  t h e  

“ e mpl o ye e v o i c e”  e f f e c t  on  l a b ou r  p r oduc t i vi t y ,  w hi c h  i s  s i gn i f i ca n t l y 

p os i t i v e  f o r  b ot h c oun t r i es ,  i s  b as e d  on  di f f e r e n t  t yp es  o f  p r a ct i ce s  i n  t h e  

t w o  c oun t r i es .  I n  Gr e e c e ,  p os i t i v e  a n d  s ta t i s t i ca l l y  s i gn i f i ca nt  e f f ec t  o n  

b us i n es s  p er f o r ma n c e  ha s  t h e  d ec e n t r a l i za t i on  o f  c o mp et e n ce s  r e f e r r i n g  t o  

t he  w or ki n g c on d i t i on s  ( w or k pa ce ,  wo r k  wa y,  w or k s eq ue n c e) ,  wh i l e  i n  

S wi t z e r l a n d  t he de ce n t ra l i z a t i on  o f co mp e t en c es  ha vi n g  t o  d o wi t h  t he  w or k  

c on t e n t  ( con ta c t  t o  cus t om er s ,  s ol vi n g  o f  p r ob l e ms  r e l a t ed t o  cu s t om er s ) .  

T h e  r es u l t s  o f  t h i s  s t ud y p r ov i d e  ev i de n c e  t ha t  t he  n a t i o n a l  con t e x t  

i n f l ue n c e s  t he  e f f e c t  o f  t he s e  ‘ n e w’  p r od uc t i on f a c t o r s  on  l a b or  p r odu c t i vi t y.  
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T h e  con c l us i on s  o f t hi s  d i s s er t a t i on op e n up  n e w di r ec t i o n s  o f  f u t ur e  

r es ea r ch f o r :   

•  i n v e s t i ga t i n g t he  e f f e c t  o f  mor e  t yp e s  o f  ‘ s o f t ’  I C T  i n v e s t m en t  on IC T  

b us i n es s  v a l u e,  a n d  a l s o  t h e  i nt e r n a l  a n d  ex t e r n a l  a n t e c e den t s  o f  t h e f o r m er ,  

e . g .  t he e f f e c t  o f  ex t e r n a l  en v i r on me n t  a n d  s t r a t eg y on  s o f t  I C T  i n v es t m en t ,  

•  i n v e s t i ga t i n g t he e f f e c t  o f  o t her  ex t e r n a l  en v i r o n me n t  r el a t ed  fa c t o r s ,  e . g .  

e n v i r on men t a l  co mpl e x i t y,  un ce r t a i n t y ,  e t c . ,  a n d  a l s o v a r i ou s  s e c t o r a l  

c ha r a c t e r i s t i cs ,  s u ch  a s  de g r e e  o f  t ec hn o l o gi ca l  c ha n g e,  r egu l a t i on ,  

w or k f o r c e  co mp o s i t i on,  e t c . ,  on  t he  b us i n es s  v a l ue  t ha t  IC T  g en e r a t e  f o r  

o r ga n i z a t i ons ,   

•  ex a mi n i n g n o t  on l y ‘ w het he r ’ ,  b ut  a l s o  ‘ how ’ ,  v a r i ou s  ext e r n a l  f a c t or s ,  

a n d a l s o v a r i ous  s t r a t e gi es ,  a f f e c t  I C T  b us i n e ss  v a l u e  ( e . g .  b y a f f ec t i n g  

v ar i ous  i n t e r n a l  f a c t o r s  or  v ar i ab l e s ) ,  p os s i b l y  b y e s t i ma t i n g mor e  c omp l e x  

mod e l s  wi t h  s e v er a l  ‘ l a yer s ’  o f  v a r i a b l e s  u s i n g  s t r uc t ur a l  e q ua t i o n  mod e l s  

( S E M ) ,    

•  i n v e s t i ga t i n g i n  gen e r a l  t he  i n t e r r el a t i on  b e t we en  ex t e r n a l  a n d i nt e r n a l  

f a c t or s  a f f e c t i n g  I C T  b us i n e ss  va l ue a n d  t he  di r ec t  a n d i n di r e c t  e f fe c t s  o f  

t he m o n IC T  b us i n e ss  va l u e ,  us i n g S E M a s  w el l ,   

•  a dd r e ss i n g  t he  r es ea r c h  q ues t i o ns  de a l t  wi t h  i n  t he  p r e s e n t  d i s s e r t a t i on ,  

a n d a l s o t he  ab ov e  f u t u r e  r es ea r c h  di r e c t i on s ,  i n  v a r i o us  n a t i on a l  c on t ex t s  o f  

mor e  o r  l es s  d ev e l op ed  c oun t r i e s ,  i n  o r de r  t o  un der s ta n d t he  e f fe c t  o f  

v ar i ous  n a t i on a l  c on t e x t  c ha ra c t e r i s t i c s ;  i t  s hou l d  b e t a k en  i nt o  a c co un t  t h a t  

mos t  o f t he  k n ow l edg e  w e cu r r en t l y ha v e  o n t he co n t r ib ut i on o f  I CT  ca p i t a l ,  

h uma n  ca p i t a l ,  o r ga n i z a t i on a l  ca p i t a l  ( n ew  or ga n i z a t i on a l  p r a c t i c es )  a n d  

k n ow l edg e  ca p i t a l  ha s  b ee n b a s e d  on s t udi e s  c on du ct ed  i n  a  f e w h i g h l y 

d ev e l op ed  cou n t r i es ,  s o  i t  mi gh t  r e fl e c t ,  a t  l ea s t  t o  s om e ex t en t ,  

c ha r a c t e r i s t i cs  o f  t hes e n a t i on a l  c ont e x t s .     
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PUBLICATIONS 

B as ed on t he  r es ul t s  a n d con t r i b ut i on s  o f  t h i s  d i s s er t a t i on t he  f o l l ow i n g  

pub l i c a t i ons  ha v e  b e en  p r o duc e d :  

Jo u r n a l  pa p er s  

•  L o uk i s ,  E . ,  S a p o un as ,  I .  a n d  M i l i on i s ,  A .  ( 20 0 9 ) ,  “T h e  e f fe c t  o f  h a r d  
a n d s o f t  i n f o r mat i on  a n d  com mu n i ca t i on  t ec h n o l o gi es  i n v e s t men t  o n  
ma n uf a c t u r i n g  b us i n es s  p er f o r ma n ce  i n  G r e ec e  -  A p r el i m i n ar y 
e co n o me t r i c  s t ud y” ,  T el e ma t i c s  a n d I n f o r ma t i c s ,  26 ( 2 ) ,  pp . 193 - 21 0 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai v a l i s ,  K.  ( 20 0 8 ) ,  “T h e  E f fe c t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on  a n d  C om mu n i c a t i on  T ec hn o l o gi es ” ,  J ou r n a l  o f  E nt e rp r i s e  
I n f o r mat i on M a n a g eme n t ,  21  ( 1 ) ,  pp .  24 - 3 8 .  

 

R es ea r c h  b ook  cha p t er s  

•  L o uk i s ,  E .  S a p oun as ,  I .  a n d  Ai v a l i s ,  K .  ( 20 0 9 ) ,  “E n t e r p r i s e  S ys t e ms  
S t r a t e g i c Al i gn men t  a n d B us i n e ss  V a l ue” ,  cha p t er  i n :  H a n db oo k o f  
R es e a r ch  on  E nt er p r i s e  S ys t e ms ,  I d ea  G r oup  I n c ,  pp .  15 2 -1 6 8 .  

 

C on f er en c e  p ap e rs  

•  L o uk i s ,  E . ,  S a p ou n as ,  I .  (2 0 0 5 ) ,  “T he  I mp a ct  o f  I n f o r mat i on  S ys t ems  
I n v es t men t  a n d M a n a g em en t  on Bus i n e s s  P er f o r ma n c e i n  G r e ec e” ,  i n  
t he  P r o ce e d i n gs  o f  1 3 t h E u r op e a n C on f er en c e  on  I n f o r ma t i on S ys t ems  
( E C I S  20 0 5 ) ,  R eg en s b ur g,  G er ma n y,  Ma y 26 - 28 .  

•  L o uk i s ,  E . ,  S a p ou n as ,  I . ,  Ai v a l i s ,  K.  ( 20 0 6 ) ,  “T h e  E f fe c t  o f  
G en er a l i z e d  C o mp et i t i on  a n d S t r a t eg y  on  t he  B us i n es s  V al ue  o f  
I n f o r mat i on a n d  C ommu n i ca t i on  T e chn o l ogi es ” ,  i n  t he P r oce ed i n gs  o f  
t he  E u r op ea n  a n d M ed i t e r r a n e a n  C on f er en c e  on I n fo r ma t i on S ys t e ms  
( E MC I S  20 0 6 ) ,  Al i k a n t e ,  S pa i n ,  J ul y 6 -7 .  

•  S a p ou n as ,  I . ,  L ouk is ,  E . ,  Mi l i on i s ,  A.  ( 20 0 7 ) ,  “T he  Ε ff e c t  o f  
Ι n f o r mat i on S ys t e ms  I n v es t men t  a n d  M a n a ge men t  on Ma n uf a c t u r i n g  
B us i n e ss  P er fo r ma n c e i n  G r e e c e.  A p r e l i mi n a r y e co n o me t r i c  s t ud y” ,  i n  
t he  P r oc ee d i n gs  o f  t h e 4 t h  I nt e r n a t i on a l  C on f er en ce  i n  App l i e d  
F i n a n c i a l  E con o mi cs  ( Q AS S  20 0 7 ) ,  S a mos ,  G r ee c e,  J ul y 1 2 -1 4 .  
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pp .  39 6 - 40 2 .  

S t r a ub ,  D . ,  Bo udr ea u,  M .  a n d  G e f e n ,  D.  (2 0 0 4 ) ,  “V al i da t i o n  G ui de l i n es  f o r  

I S  P os i t i v i s t  R es ea r c h”  C ommun i c a t i ons  o f  t he  A ss oc i a t i on  f o r  

I n f o r mat i on  S ys t e ms ,  13  ( 24 ) ,  pp .  38 0 - 42 7  

T a l l o n,  P . ,  K ra e mer ,  K .  a n d G ur b a xa ni ,  V .  (2 0 0 0 ) ,  “E xe cu t i v e s ’  p er ce p t i o n  

o f  t he B us i n e ss  V al ue  o f  I n fo r ma t i on  T ech n o l og y:  A P r o ces s  Or i en t e d  

Ap pr oa c h” ,  J o u r na l  o f  M a n a g em en t  I n fo r mat i on  S ys t e ms ,  16 ( 4 ) ,  pp .  145 -

17 3 .  

T e o,  T .  S .  H . ,  Ki n g,  W .  R .  (1 996 ) .  A ss es s i n g  t he  i mp a ct  o f  i n t eg r a t i n g  

b us i n es s  p l a n ni n g  a n d  I S  p l a n n i n g.  I n fo r mat i on  & M a na ge m en t ,  30 ,  pp .  

30 9 -3 21 .  

V i ck er y,  G.  a n d G .  W ur zb ur g ( 19 98 ) :  T h e C ha l l e n ge  o f M ea s ur i n g a n d  

E v a l ua t i n g O r ga ni z a t i on a l  C ha n ge  i n  E n t er p r i s e s ,  O E CD ,  P ar i s .  
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W ei l l ,  P . ,  ( 199 2 ) .  T he  r e l a t i on s h ip  b e t we en  i n v e s t me nt  i n  i n f o r ma t i o n  

t e ch n o l og y a n d  fi r m  p er f o r ma n c e :  a  s t u d y o f  t he  v a l v e  ma n u f a c t ur i n g  

s e ct o r .  I n fo r ma t i on  S ys t e ms  R es e a r ch ,  3 ( 4 ) ,  30 7 - 33 3 .  

W h eel e n,  T .  a n d H un ge r ,  D.  ( 2 0 0 4 ) ,  S t ra t eg i c  Ma n a ge me n t  a n d  B us i n es s  
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Di r ec t  T es t  f or  H et er os c e das t i c i t y.  E con o me t r i c a ,  48 .   

W i s ema n ,  C .  ( 198 5 ) .  S t r a t eg y a n d C omp ut er s :  I n f o r ma t i on  S ys t ems  as  
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M a n n he i m.  
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a n d  r e v en u e  co n t r i b u t i n g fa c t o r s  i n  l a r ge  c o r p or a t i on s .  D o ct o r a l  
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e - b us i n ess  b y o r g a ni z a t i ons :  C r oss - cou nt r y e v i den c e  f r o m t he  r et a i l  

i n dus t r y” .  I n f o r ma t i o n S ys t e ms  R es ea r c h,  16 ( 1 ) ,  pp .  6 1 -8 4 .  
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APPENDICES 

 
A P P E N D I X  A  

 
S ur v e y q ues t i o ns  ( us ed  i n  t h i s  di s s e r t a t i o n )  i n  c oop er a t i on  wi t h  t he  
F e de r a t i o n o f  Gr e e k I n du s t r i e s  ( F G I ) :  
   

-  T ot a l  n umb er  o f  e mp l o ye e s  i n  you r  fi r m :  __ ___ ____ _  
 
-  T ot a l  s a l es  r ev e n u e s  ( 199 9 ) :  _ ___ _ ____ _  
 
-  T ot a l  n umb er  o f  I C T  empl o ye es  i n  you r  f i r m :  ____ _  
 
-  T he  e x i s t e n c e  o f  a  s epa r a t e I C T  d ep a r t me n t  i n  t he  fi r m:  Y E S  �     
                       N O     �  
 
-  Y our  co r p o r a t i o n p r ov i de s  I C T  t r a i ni n g t o  t he  e mp l o ye es :   
    

 n o t  a t  a l l    t o  a  s m a l l  d e g r e e     t o  a  m o d e r a t e  d e g r e e    t o  a  h i g h  d e g r e e   t o  a  v e r y  h i g h  d e g r e e   

          �            �         �       �            �  

-  W hi ch  a r e  t h e a n n ua l  IC T  i n v e s t men t s  ( a v er a ge  o f t he  p er i od  199 7 -1 99 9 ) :  
__ ____ E u r o  
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A P PE N D I X  B  

S ur v e y q ues t i o n s  ( u s ed  i n  t h i s  di s s e r t a t i on )  f r om t h e  s u r v e y,  t i t l ed  ‘ U sa g e  o f  
i n f o r ma t i on a n d co mmun i ca t i on t e c hn o l o gi es ,  mode r n o r ga n i z a t i on  f o r ms  a n d  
i n n ov a t i o n i n  t he G r e ek  co mp a n i e s ’  ( co n d uc t e d i n  c oop e r a t i on wi t h  IC AP ) :  

 

-  T ot a l  n umb er  o f  e mp l o ye e s  i n  you r  fi r m  ( f ul l  t i me  eq u i va l en t ) :  ____ _  

-  O f  t he t ot a l  n u mb e r  o f  e mp l o ye es  i n  yo u r  c o r p or a t i on ,  a b ou t  what  p er c en t  
f a l l  i n t o  e a c h o f  t h e f o l l owi n g ca t ego r i es :  

      
•  e mp l o yee s  wi t h  v oc a t i ona l  e du c a t i on a t  th e t e r t i a r y l ev e l     __ _  %

       
•  e mp l o yee s  wi t h  n o v o ca t i on a l  ed u ca t i o n a t  t he  t e r t i a r y l e v e l     __ _  %

       
t o t a l  n umb er  o f  emp l o ye es               10 0   % 

-  Y ear l y t ot a l  s a l e s  r ev e n ue  ( wi t hou t  V A T ):    ___ ____ ___ _ __  E u r o 

-  Y ea r l y  t ot a l  exp en s es  f o r  b u yi n g mat e r i a l s  a n d s e r v i c es  ( w i t ho ut  V AT ) :   
_ ____ ____ _  E ur o 

-  Y ear l y t ot a l  l a b ou r  ( p er s on n e l )  e xp e n s e s  ( wi t h out  V AT ) :  ___ _ ___ __ _  E ur o 

-  V al ue  o f  a s s et s  a t  t he  e n d o f  t he  yea r  ( wi t h ou t  V AT ) :  ____ _ __E u r o  

-  V al ue  o f c o mp ut er  eq u i p me n t  ( h ar dw a r e ,  so ft w a r e  a n d n e t wo r k s )  a t  t he e n d  
o f t he  yea r  ( wi t h ou t  V AT ) :  ___ ___ _ ___  E u r o 

 

A n s we r  t h e  f o l l o wi n g  q ues t i ons  i n  a  s c a l e  o f  1  t o  5 ,  w he r e  5 =  t o  a  v e r y h i g h  
d eg r e e ,  4  =  t o  a  hi gh  deg r e e ,  3  =  t o  a  mode r a t e d eg r e e ,  2  =  t o  a  s ma l l  
d eg r e e ,  1  =  t o  a  v e r y s mal l  de g r e e o r  n o t  a t  a l l  

-  T o wh at  d eg r ee  t h e b us i n es s  en vi r on m en t  o f  you r  co mp a n y has  t h e  
f o l l owi n g c ha r a c t e r i s t i cs ?  

 

Hi g h b a r ga i ni n g  p o we r  o f s upp l i e rs  1  2  3  4  5  

Hi g h b a r ga i ni n g  p o we r  o f b u ye r s  1  2  3  4  5  

Hi g h c o mp et i t i v e r i va l r y f r om  
co mp et i t o r s  

1  2  3  4  5  

Hi g h t h r ea t  o f  n e w e n t r a nt s  1  2  3  4  5  

Hi g h t h r e a t  o f  s ub s t i t ut e  p r o duc t s  o r  
s e r v i c es  

1  2  3  4  5  

-   T o w hat  de g r ee  yo u r  co mp a n y f o l l ows  e a ch  o f  t h e f o l l ow i n g s t r a t e gi es ?  

 

C os t  l ea de rs hi p  1  2  3  4  5  

Q ual i t y di f f e r en t i a t i on  1  2  3  4  5  

S pe c i a l i s e d p r od uc t s / s e r vi c es  1  2  3  4  5  

F r eq ue n t  i n t r odu c t i on o f  n ew  
p r odu c t s / s e r vi ce s  

1  2  3  4  5  
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E xpa ns i o n  t o  ma r k e t s  o f  o t h er  
cou n t r i es  

1  2  3  4  5  

E xpa ns i o n t o  n e w a c t i vi t i e s  1  2  3  4  5  

 

-  I n v e s t m en t  p e r  emp l o ye e  i n  r es ea r c h  a n d de v e l op me n t  ( a v e r a ge  o f  t h e  
p er i od 2 0 0 3- 20 0 5 )  _ ____ __ __ _  E u r o 
 
-  T he  n umb er  o f  ma n a g e me n t  l ev e l s  ( o f  t he p e r i o d 20 0 0 - 20 0 5 )  ha s :  

b een  i n cr ea s e d  n o cha n ge  b een  de c r e s e d 
  �  �   �  
 
-  H ow wi de sp r e a d i s  t e a m - wo r k  i n  you r  fi r m:   
v er y w ea k l y   w ea kl y  mod er a t e l y  s t r on g l y   v er y s t r on gl y  
 �   �  �              �           �  
 
-  H ow wi de sp r e a d i s  j ob - r o ta t i o n i n  you r  f i r m:   
v er y w ea k l y   w ea kl y  mod er a t e l y  s t r on g l y   v er y s t r on gl y  
 �   �  �             �           �  

-  D ec en t r a l i z a t i o n de ci s i o ns  /  c omp et e n ce s  i n  you r  f i r m :  i n  ea ch  o f  t h e  
f o l l owi n g  7  s ub - q ues t i on s  a n s w er ,  wh i ch  i s  t he  ch a n g e  o f  t he  d i s t r i b ut i on  o f  
d ec i s i on  co mp e t en c es  b et w e en  ma n a ge r s  a n d e mpl o ye e s  i n  a  s c a l e  o f  1  t o  5 ,  
w he r e  1 :  p r i ma r i l y ma n a ger s ;  5 :  p r i ma r i l y  e mp l o ye es :  
               p r i ma r i l y            p r i ma r i l y  
                     emp l o ye es   ma n a ge r s   
       1  2  3  4  5  
•  W ho d et e r mi n es  t h e s e q u e n ce  o f   
  t a s ks  t o  b e  p er f o r med ?     �  �  �  �  �  
•  Wh o  a ss i g n s  t a s ks  t o  t h e  emp l o ye es ?  �  �  �  �  �  
•  W ho d et e r mi n es  t h e wa y  o f  p e r fo r mi n g  

t as ks ?        �  �  �  �  �  
•  W ho d et e r mi n es  t h e w or k p a c e?   �  �  �  �  �  
•  W ho i s  r es p ons i b l e t o  s o l v e e me r g i n g  
  p r o d u c t i o n  p ro b l e m s?      �  �  �  �  �  
•  W ho i s  r es p ons i b l e t o  co n t a c t   
  c u s t o me rs ?      �  �  �  �  �  
•  W ho i s  r es p ons i b l e t o  s o l v e e me r g i n g  
  Pr o b l em s  wi t h  c u s to me rs ?      �   �  �  �  �  
 
-  T he  di s t r i b ut i on o f de c i s i on co mp e t en c e s  b et w ee n  ma n a g er s  a n d empl o ye es  
i n s i de  you r  co r p o r a t i on i n  t he  p er i od 20 0 0 - 20 0 5  ha s :   
�  1 :  b een  cha n ge d  t ow a r ds  ma n a ge rs  ( c en t r a l i z a t i on )  
�  2 .  n o ch a n ge  ( n o s hi f t )  
�  3 :  b een  cha n ge d  t ow a r ds  e mp l o ye e s  ( de c e n t ra l i z a t i on )  
 
-  W hi c h i s  t he  p er ce n t  o f  e mp l o ye es  p ar t i c i pa t i n g  t o  i n t e r n a l  a n d / or  ex t e r n a l  
t r a i n i n g cou r s es  i n i t i a l i z ed  or  s up p or t ed  b y t he f i r m  20 0 4?  __ _ __  %  
 
-  W hi c h i s  t he  p er ce n t  o f  e mp l o ye es  i n  yo u r  f i r m ,  who  us e  i n t er n e t   i n  da i l y  
w or k:  __ _ __  %  
 
-  W hi c h i s  t he  p er ce n t  o f  e mp l o ye es  i n  yo u r  f i r m ,  who  us e  i n t ra n e t   i n  da i l y  
w or k:  __ _ __  %  
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-   I s  t he r e  i n  you r  o r ga ni z a t i o n a  wr i t t e n  p l a n c on c er ni n g t he  exp l oi t a t i on 
a n d us e o f  I C T s  ( e . g .  i n  t h e  n e xt  on e  t o  t h r e e  ye a r s )  ( IC T  P l a n )  t ha t  
d es cr i b es  t he n e w I S  a n d ap p l i ca t i on s  t ha t  wi l l  b e de v e l op ed ,  t h e  n e w 
t e chn o l ogi ca l  comp on e n t s  ( ha r dw a r e,  s o f t w ar e ,  n e t wo r k s )  t ha t  wi l l  b e  
a cq u i r e d,  e t c . ?  

  Y E S  ___ __    N O ____    

-   I f t he  a ns w er  i n  t he p r e v i ous  q ue s t i on w as  YE S :  t o  w ha t  d eg r ee  t her e i s  
b i l a t e r a l  r el a t i on s hi p  b e t w ee n  t h e  I C T P l a n a n d t he  O v e r a l l  
B us i n e ss /S t r a t e g y P l a n?  
n o t  a t  a l l    t o  a  s m a l l  d e g r e e   t o  a  m o d e r a t e  d e g r e e   t o  a  h i g h  d e g r e e    t o  a  v e r y  h i g h  
                     d e g r e e                                    d e g r e e  

 �      �    �    �    �  
                                                    

A n s we r  t h e  f o l l owi n g  q ue s t i ons  i n  a  s ca l e  o f  1  t o  5 ,  w her e  1  =  n o t  a t  a l l ,  2  =  
t o  a  s ma l l  de g r e e ,  3  =  t o  a  mod e r a t e  d eg r e e ,  4  =  t o  a  h i gh de g r e e,  5 =  t o  a  
v er y hi gh  d eg r e e :  

-  T o w ha t  d eg r ee  t he  o r g a ni z a t i on a l  u ni t s  o f  v a r i o us  l e v e l s  ( e . g .  
d i r e c t or a t e s ,  de p ar t me n t s )  a r e  i n v o l v e d  

i n  t h e f o r mu l a t i o n o f  t h e  I C T  P la n  1  2  3  4  5  

i n  I S  a n d ap p l i ca t i on s  de v e l op me n t  p r oj e c t s1  2  3  4  5  

i n  d ec i s i on ma k i n g  con c er n i n g  IC T  i s s ue s1  2  3  4  5  
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APPENDIX C 
 
  

T a b l e  C 1 .  D e s cr i p t iv e  s t a t i s t i c s  o f  v a r i a b l e s  
 

 Gr e e c e   S w i t z e r l an d   
V a r i a b l e  M e an  S t a n d a r d  

d e v i a t i on  
M e an  S t a n d ar d  

d e v i a t i o n  
L o g  ( v a l u e  a d d e d  p e r  

e m p l o ye e )  
1 0 . 8 3 3  1 . 0 8 8  1 1 . 8 3 4  0 . 5 1 5  

L o g A S S E TN  ( l o g C L )  1 0 . 0 8 4  1 . 6 6 0  8 . 6 9 9  1 . 8 5 6  
l o g Q U A L  2 . 8 6 9  1 . 0 4 0  2 . 5 3 4  1 . 0 9 9  

L o g TR A I N  2 . 3 8 6  1 . 4 5 4  2 . 7 2 5  1 . 2 1 2  
l o g R D L  1 . 7 9 8  2 . 9 6 1  3 . 9 3 6  3 . 7 0 2  

I N TE R N E T  2 . 9 4 8  1 . 3 4 0  3 . 3 8 0  1 . 4 9 1  
I N TR A N E T  3 . 0 1 5  1 . 7 9 3  2 . 6 6 8  1 . 8 7 7  

T W O R K  1 . 9 1 5  1 . 7 7 5  2 . 2 1 8  1 . 6 7 7  
J R O T 0 . 9 4 5  1 . 4 9 3  0 . 5 0 5  1 . 1 4 5  

L E V E L  1 . 8 8 1  0 . 4 2 3  2 . 0 5 3  0 . 3 5 0  
C O M P _ O V E R A L L  2 . 1 6 6  0 . 5 3 6  2 . 3 0 4  0 . 5 2 9  

C O M P _ WO R K P A C E  2 . 1 9 6  1 . 0 4 5  2 . 7 4 3  0 . 7 0 3  
C O M P _ WO R K S E Q  1 . 8 3 4  0 . 8 6 4  2 . 5 4 0  0 . 8 7 0  

C O M P _ W O R K A S S I G N  1 . 4 8 3  0 . 6 5 4  2 . 0 3 8  0 . 6 8 6  
C O M P _ W O R K W A Y  2 . 0 8 1  0 . 9 2 1  2 . 5 0 9  0 . 9 1 0  

C O M P _ P R O D U C TI O N  1 . 9 8 5  0 . 9 5 0  2 . 1 0 3  0 . 6 9 8  
C O M P _ C U S TO M E R -

C O N T A C T 
2 . 4 2 6  1 . 2 0 1  2 . 6 5 0  1 . 4 1 4  

C O M P _ C U S TO M ER  1 . 9 7 0  0 . 9 7 7  2 . 1 5 5  0 . 9 7 5  
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T a b l e  C2 a :  Co r re l a t i o n  ma tr i x :  ba s i c  mo d e l  G r e ec e  

 L o g  

A S S E T N  

L o g  

Q U A L  

L o g  

T R A I N  

L o g  R D L  I N T E R N

E T  

I N T R A N

E T  

T W O R K  J R O T  L E V E L  C O M P _ O

V E R A L L  

C O M P _

W O R K P

A C E  

C O M P _

W O R K S

E Q  

C O M P _

W O R K A

S S I G N  

C O M P _

W O R K W

A Y  

C O M P _

P R O D U

C T I O N  

C O M P _ C
U S T O M E
R -
C O N T A C
T  

l o g Q U A L  0 . 1 2 2  1                

L o g T R A I N   
0 . 0 6 0  

 
0 . 4 0 2  1               

l o g R D L   
0 . 1 1 4  

 
0 . 1 3 2  

 
0 . 0 5 7  1              

I N T E R N E T   
- 0 . 0 3 5  

 
0 . 4 3 7  

 
0 . 2 4 8  

 
0 . 0 9 1  1             

I N T R A N E T   
- 0 . 0 1 9  

 
0 . 4 8 3  

 
0 . 3 5 8  

 
0 . 1 0 3  

 
0 . 6 4 1  

1            

T W O R K   
0 . 0 8 1  

 
0 . 1 0 9  

 
0 . 1 1 2  

 
0 . 1 5 7  

 
0 . 0 7 3  

 
0 . 0 6 9  1           

J R O T   
0 . 0 2 1  

 
- 0 . 0 1 9  

 
0 . 1 7 6  

 
0 . 1 2 9  

 
- 0 . 0 2 6  

 
0 . 0 5 4  

 
0 . 2 4 1  1          

L E V E L   
- 0 . 0 1 5  

 
0 . 0 1 3  

 
- 0 . 0 2 5  

 
- 0 . 0 4 3  

 
0 . 0 6 3  

 
- 0 . 0 1 7  

 
- 0 . 0 2 0  

 
- 0 . 0 5 7  1         

C O M P _ O V E R

A L L  

 
0 . 0 1 6  

 
0 . 0 7 4  

 
0 . 0 6 7  

 
0 . 0 5 3  

 
0 . 1 0 5  

 
0 . 1 1 7  

 
0 . 0 0 3  

 
- 0 . 0 1 2  

 
- 0 . 0 4 6  1        

C O M P _ W O R

K P A C E  

 
0 . 0 4 6  

 
0 . 2 0 9  

 
0 . 1 2 7  

 
0 . 0 7 4  

 
0 . 1 6 4  

 
0 . 2 0 6  

 
- 0 . 1 1 9  

 
- 0 . 1 4 3  

 
0 . 0 6 2  

 
0 . 1 6 7  1       

C O M P _ W O R

K S E Q  

 
- 0 . 0 1 6  

 
0 . 2 4 2  

 
0 . 2 2 2  

 
0 . 1 0 2  

 
0 . 2 3 7  

 
0 . 2 2 6  

 
0 . 0 2 0  

 
- 0 . 0 0 4  

 
- 0 . 0 1 5  

 
0 . 1 6 4  

 
0 . 3 6 4  

1      

C O M P _ W O R

K A S S I G N  

 
0 . 0 2 2  

 
0 . 1 2 3  

 
0 . 1 4 1  

 
0 . 0 2 0  

 
0 . 1 1 8  

 
0 . 0 3 8  

 
0 . 1 0 2  

 
- 0 . 0 4 1  

 
- 0 . 1 0 0  

 
0 . 1 2 9  

 
0 . 1 8 6  

 
0 . 3 5 2  1     

C O M P _ W O R

K W A Y  

 
0 . 0 5 9  

 
0 . 2 6 6  

 
0 . 1 2 3  

 
0 . 1 4 5  

 
0 . 2 3 5  

 
0 . 2 6 4  

 
0 . 0 9 1  

 
- 0 . 1 3 2  

 
0 . 0 3 4  

 
0 . 1 2 4  

 
0 . 5 0 9  

 
0 . 4 5 7  

 
0 . 3 9 0  1    

C O M P _ P R O D

U C T I O N  

 
0 . 0 2 2  

 
0 . 3 0 1  

 
0 . 2 1 8  

 
0 . 1 5 4  

 
0 . 2 9 1  

 
0 . 2 8 9  

 
0 . 1 3 1  

 
0 . 0 2 0  

 
- 0 . 0 4 9  

 
0 . 1 0 7  

 
0 . 3 2 0  

 
0 . 3 4 4  

 
0 . 2 9 1  0 . 3 6 6  1   

C O M P _ C U S T

O M E R -

C O N T A C T  

 
- 0 . 0 0 2  

 
0 . 2 3 2  

 
0 . 3 3 1  

 
0 . 0 5 8  

 
0 . 2 0 5  

 
0 . 2 3 7  

 
- 0 . 0 1 9  

 
- 0 . 0 0 2  

 
- 0 . 0 6 7  

 
0 . 0 9 1  

 
0 . 2 1 3  

 
0 . 2 7 5  

 
0 . 1 4 3  

0 . 1 5 6  0 . 2 5 2   
1  

C O M P _ C U S T

O M E R  

 
0 . 0 0 0  

 
0 . 1 9 9  

 
0 . 2 2 2  

 
0 . 0 9 6  

 
0 . 1 8 9  

 
0 . 2 8 6  

 
0 . 0 4 8  

 
0 . 0 2 9  

 
- 0 . 0 7 3  

 
0 . 1 1 6  

 
0 . 1 8 3  

 
0 . 2 0 0  

 
0 . 2 6 0  0 . 2 1 0  0 . 3 7 0   

0 . 5 8 9  
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T a b l e  C2 b :  Co r re l a t i o n  m a tr ix :  b a s ic  mo d e l  S wi t z er la n d  

 l o g C L  L o g  

Q U A L  

L o g  

T R A I

N  

l o g R D L  I N T E R

N E T  

I N T R

A N E T  

T W O

R K  

J R O T  L E V E

L  

C O M P

_ O V E

R A L L  

C O M P

_ W O R

K P A C

E  

C O M P

_ W O R

K S E Q  

C O M P

_ W O R

K A S S

I G N  

C O M P

_ W O R

K W A

Y  

C O M P

_ P R O

D U C T

I O N  

C O M P _
C U S T O
M E R -
C O N T A
C T  

l o g Q U A L  0 . 1 2 6  1                

L o g T R A I N  0 . 1 4 2  0 . 2 1 1  1               

l o g R D L  0 . 1 7 5  0 . 2 5 9  0 . 1 1 7  1              

I N T E R N E T  0 . 0 4 6  0 . 3 8 6  0 . 2 7 0  0 . 1 9 7  1             

I N T R A N E T  0 . 1 1 1  0 . 3 2 3  0 . 2 7 3  0 . 2 6 2  0 . 5 9 8  1            

T W O R K  0 . 1 0 0  0 . 2 2 2  0 . 2 4 4  0 . 2 6 5  0 . 2 0 5  0 . 2 8 8  1           

J R O T  0 . 0 6 0  - 0 . 0 0 2  0 . 0 8 4  0 . 1 0 3  - 0 . 0 3 2  0 . 0 2 0  0 . 1 7 5  1          

L E V E L  - 0 . 0 4 2  - 0 . 0 0 3  0 . 0 3 2  - 0 . 0 0 3  - 0 . 0 5 0  0 . 0 2 8  0 . 0 2 4  0 . 0 4 0  1         

C O M P _ O V E R A L L  0 . 0 6 8  0 . 0 8 3  0 . 1 2 0  0 . 1 1 2  0 . 0 2 3  0 . 0 6 5  0 . 1 4 6  0 . 0 9 2  0 . 0 9 3  1        

C O M P _ W O R K P A C E  - 0 . 0 0 4  0 . 0 6 7  0 . 0 9 0  0 . 0 4 7  0 . 1 5 7  0 . 1 5 2  0 . 0 6 6  - 0 . 0 2 5  0 . 0 0 9  0 . 1 0 1  1       

C O M P _ W O R K S E Q  0 . 0 5 3  0 . 1 6 3  0 . 1 3 0  0 . 1 2 3  0 . 1 5 9  0 . 1 8 8  0 . 1 2 6  - 0 . 0 5 7  0 . 0 2 9  0 . 1 7 0  0 . 4 1 0  1      

C O M P _ W O R K A S S I G N  0 . 0 0 1  0 . 0 7 2  0 . 0 8 7  0 . 0 6 9  0 . 1 2 3  0 . 1 0 9  0 . 0 8 7  0 . 0 0 1  0 . 0 5 3  0 . 1 2 5  0 . 2 6 6  0 . 3 6 9  1     

C O M P _ W O R K W A Y  0 . 0 5 7  0 . 1 7 8  0 . 1 0 3  0 . 1 1 9  0 . 1 7 5  0 . 1 8 6  0 . 1 2 7  - 0 . 0 3 9  0 . 0 0 2  0 . 1 0 7  0 . 3 0 1  0 . 3 7 0  0 . 2 9 2  1    

C O M P _ P R O D U C T I O N  0 . 0 9 1  0 . 1 5  0 . 1 2 6  0 . 0 8 2  0 . 1 0 3  0 . 1 3 1  0 . 1 1 8  - 0 . 0 0 7  0 . 0 3 6  0 . 1 0 1  0 . 2 0 3  0 . 2 6 6  0 . 2 3 3  0 . 3 2 0  1   

C O M P _ C U S T O M E R - C O N T A C T  0 . 0 9 2  0 . 0 8 3  0 . 1 6 3  0 . 0 9 5  0 . 2 3 5  0 . 2 2 2  0 . 1 2 5  - 0 . 0 5 9  0 . 0 3 6  0 . 1 3 1  0 . 2 5 0  0 . 3 2 6  0 . 2 5 6  0 . 2 2 7  0 . 2 7 1   
1  

C O M P _ C U S T O M E R  0 . 0 5 1  0 . 1 1 8  0 . 0 6 4  0 . 1 3 2  0 . 2 0 1  0 . 1 9 9  0 . 1 0 8  - 0 . 0 7 5  0 . 0 5 8  0 . 0 7 4  0 . 2 1 1  0 . 2 6 4  0 . 2 6 2  0 . 2 2 2  0 . 3 0 4   
0 . 6 4 2  
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