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I. IN T R O D U C T IO N

T ransit ion  p rocesses  launched  in the Polish ec o n o m y  in late 1980s focused  
on ad ju s t ing  its po ten tia l -  form ed under  the central c o m m a n d  ec o n o m y  -  to the 
s truc tu res  typical o f  m a rk e t  econom ies .  R estruc tu ring  that affec ts  ac tua lly  every  
aspec t  o f  e c o n o m ic  life a im s  at im prov ing  the e f f ic iency  and  c o m p e ti t iv e n ess  o f  
ec o n o m y ,  w h ich  is expected  to reduce  the econom ic ,  techno log ica l  and  c iv il isa
tion gap  to the d eve loped  countries .  H ow ever ,  the  scope  o f  res truc tu r ing  p roc
esses  and  its pace are  sector-spec ific .  T h e  largest ad ju s tm e n ts  can  be  o b se rved  in 
produc tion  and  serv ices ,  w h erea s  ch an g es  in agricu ltu re ,  the  m in in g  and  q u a r ry 
ing industry  and  the p o w e r  sec to r  are lim ited  and  ref lected  in the  m od if ied  s truc 
ture o f  p roduc t ion ,  its factors and the ir  re la t ionsh ips '.

T h e  eff ic iency  o f  p roduction  p rocesses  in the  Polish e c o n o m y  m ay  increase 
due  to a b road  techno log ica l  p ro g re ss2, w hich  is o ne  o f  the  cruc ia l ,  i f  not the 
m os t  im portan t ,  fac to r  o f  e c o n o m ic  grow th . D espite  this, fo r  m a n y  yea rs  it has 
been treated  as exogenous .  O n ly  the dev e lo p m e n t  o f  e n d o g e n o u s  g ro w th  theory  
he lped  identify  the ro le  o f  par t icu lar  factors in the p rocess  o f  s t im u la t in g  eco 
n o m ic  growth. A cc o rd in g  to that theory, techno log ica l  p rogress ,  un d ers to o d  as 
the ac cu m u la t io n  o f  sc ientif ic  and technical k n o w led g e  and hu m a n  capital used
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■ In narrow terms, technological progress involves only changes in production techniques or 
technologies; quite frequently, however, modified technology of production generates changes in 
the organisation o f production. Separation of these factors at the macroeconomic level is practi
cally impossible, Hence, when referring to technological progress, we actually mean technological 
and organisational progress.



either  d irec tly  o r  indirectly  in the production  p rocesses ,  resu lts  from  well-  
th o u g h -o u t  inves tm en t  dec is ions  taken  by rationally  b eh a v in g  b u s in e ss  o rg an iz a 
tions (T oka rsk i ,  1996). A m o n g  the m a n y  factors tha t g en e ra te  technologica l  
p rog ress  d o m e s t ic  and foreign inves tm en t ou tlays  en la rg in g  the  a m o u n t  o f  the 
national physical  and  hu m a n  capita l,  ou tlays  on research  and  d e v e lo p m e n t  
(R +D ) and innova tions  in e c o n o m y  are m en tioned  the m o s t  frequently .

For  less dev e lo p e d  or  deve lop ing  ec o n o m ie s  the t ransfe r  o f  techno log ies  
from abroad  is o f  specia l im por tance  in the process  o f  g en e ra t in g  technologica l  
p rogress. O n e  p o ss ib le  channel o f  such transfer  is fore ign d irec t inves tm en ts  that 
in addition  to o f fe r in g  flows o f  financial capital p rov ide  also  var ious  form s o f  
know ledge ,  as well as physical and  hum an  capital. T here fo re ,  F D ls  m a y  present 
a s ign ifican t  de te rm in a n t  o f  ec o n o m ic  g row th  in the rec ip ient c o u n t ry 3.

T h is  s tudy  a t tem p ts  to investiga te  how  FDIs con tr ibu te  to ch a n g es  in the e f
ficiency o f  the Polish  ec o n o m y  that m ay  or ig ina te  from  a b ro ad  technologica l  
p rogress. T h e  ch a n g es  are a s su m ed  identical with ch a n g es  in total fac to r  p ro d u c 
tivity (T F P ),  b ec au se  the  T F P  is o n e  o f  the m ost  co m m o n  y a rds t icks  used  to 
quant ify  the  effec ts  o f  the technologica l  progress. T h e  ana lys is  is focused  on two 
areas: sectors  and regions. Part 1 o f  the  ana lysis  ex a m in e s  the effec ts  o f  d o m e s 
tic and fore ign  inves tm en ts  ( that Polish e c o n o m y  received  as d irec t  inves tm en ts)  
in T F P  changes .  I 'he ana lys is  at tem pts: I) to identify  em p ir ica l ly  how  dom est ic  
and foreign inves tm en ts  con tr ibu te  to T F P  changes ,  and 2) to ver ify  em pir ica lly  
the hypo thes is  tha t fore ign inves tm en ts  im prove  the  e f f ic iency  o f  p roduction  
p rocesses  m o re  than  the dom es t ic  investm ents .  T h e  ana lysis ,  c o v e r in g  the  years  
1 9 9 2 -2 0 0 2 ,  ta rge ts  sections  and  d iv is ions  o f  industry. Part 2 se ek s  to an sw e r  the 
ques tion ,  w h e th e r  the  pace  o f  dev e lo p m e n t  in ind iv idual reg io n s4 is co rre la ted  
with foreign in v e s to rs ’ activ ities in those  reg ions and, i f  yes , to w h a t  degree .  T he  
ana lysis  is l im ited  to years  1 9 9 8 -2 0 0 2  because  o f  the unava ilab il i ty  o f  statistical 
data. Each part shortly  ana lyses  foreign inves tm en ts  by sections  and d iv is ions  o f  
industry, as well as regions.

II. F D I S ’ C O N T R I B U T I O N  T O  I M P R O V E D  E F F I C I E N C Y  
O F  T H E  P R O D U C T I O N  P R O C E S S E S  -  A T H E O R E T I C A L  A P P R O A C H

T h e  first im portan t research  into F D Is ’ im pacts on the e f f ic iency  o f  ec o 
nom ic  p rocesses  ex am ined  w ith  respect to p roductiv ity  g row th ,  w a s  a t tem p ted  in 
the 1970s. Its au tho rs  sought to expla in  the sectoral labour  p roduc t iv i ty  d ifferen-

3 This thesis seems to be confirmed by the research by Romer (1993) and Borensztein, Grego
rio and Lee (1998). Its outcomes indicate a strong correlation between the amount o f FDI and an 
economy’s growth rate. Moreover, the results suggest that in developed countries foreign capital 
contributes to economic growth more than domestic investments.

4 Regions mean provinces, that is units under the administrative division o f  the country.
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tion in ec o n o m y ,  using  F D Is ’ va lues  in the sectors. T h e  ana ly s is  co n c en tra ted  on 
the ec o n o m ie s  o f  A ustra l ia  (C aves  1974) and M ex ico  (B lo m s trö m ,  P ersson  
1983; B lo m strö m  1986). T h e  results  o f  the research seem  to p ro v e  the  s ta tem en t 
that the invo lvem ent o f  fo re ign  capita l im proves  the p roduc t iv i ty  o f  labou r  in the 
investee-sec tors .

F o llow ing  s tud ies  (m ac ro e co n o m ic  and  m ic ro eco n o m ic )  on  the  re la tionsh ip  
be tw een  F D Is  and  the T F P  g row th  do not o f fe r  such  exp l ic i t  co n c lu s io n s  as 
those  m en tioned .  Even though  the research by  A itken  and  H arrison  (1993 )  co n 
f irm ed favourab le  effec ts  o f  foreign inves tm ents  on the  p ro duc t iv i ty  o f  ind iv id
ual sectors  o f  industry ,  the effec ts  are lim ited to the  fo re ig n -o w n e d  firms. That 
p roductiv ity  in o th e r  en terp rises  dec lines  seem s  to  suppo r t  the  h y po thes is  that 
m odern  te ch n o lo g ie s  are  ac tua lly  transferred  be tw e en  a m o th e r  co m p a n y  and its 
fo re ign  b ranch ,  w h erea s  d o m e s t ic  f irm s take ad v an tag e  o f  the d if fus ion  to a l im 
ited degree .  T h e y  repeated  the research  in 1996 (A itken , H arrison  and  Lipsey 
1996), an a ly s in g  F D I s ’ par t ic ipa tion  in p roductiv ity  g row th  in te rm s o f  w ag e  
increases. T h e y  a s su m ed  tha t inves tm en ts  could  im p ro v e  the  w o rk f o r c e ’s skills 
in bo th  fo re ig n -o w n e d  f irm s and dom es t ic  firms, b r ing ing  ab o u t  w a g e  rises  in all 
sectors  o f  ec o nom y . T h e i r  research  concen tra ted  on the M e x ica n ,  V enezue lan  
and US eco n o m ie s .  T h e  hypo thes is  w as valid  for the  U S A  only .  In the  o th e r  two 
ec onom ies ,  the p osit ive  in f luence  o f  FDIs w as  found  only  for  the  fo re ign -ow ned  
firms. In d o m e s t ic  f irm s w ag e s  did not rise.

A lso  K o k k o  (1994  and 1996) confirm ed  that in individual b ran c h es  o f  indus
try FD Is m a k e  labou r  p roduc t iv i ty  grow , but on ly  in those  sec to rs ,  w h ere  the 
techno log ica l  gap  be tw e en  the fore ign-ow ned  and  d o m e st ic  f irm s w a s  small. 
W h e re  the techno log ica l  gap  w as  large, the im pact w as  insign if ican t ,  and  s o m e 
tim es even  un favourab le .

T h e  techno log ica l  gap  be tw een  dom est ic  and  fo re ig n -o w n e d  l in n s  turned 
out m e an in g fu l  a lso  in the  S jöho lm  research  (1997) w h o  ex a m in e d  en terp rises  in 
Indonesia .  In the fo re ig n -o w n e d  f irm s the  p roductiv ity  o f  labou r  w as  h ighe r  than 
in d o m e s t ic  f irm s -  h ig h e r  w hen  the techno log ica l  g ap  b e tw e en  the  firm rece iv 
ing fore ign  cap ita l and  the  investing  organ isa tion  w as  smaller.

A n o th e r  n o te w o r th y  a t tem pt w as  the ex tens ive  research  by  H ad d a d  and  H ar
rison (1993)  w h o  investiga ted  FD Is  partic ipation  in T F P  ch a n g e s  in the  M o ro c 
can enterprises .  Its o u tc o m e s  indicate that the  fo re ign -ow ned  f irm s h av e  a  h igher  
T F P  than those  w ith  exc lu s ive ly  dom estic  capita l; how ever,  the  T F P  g ro w th  rate 
is m uch  h ig h e r  in the  latter. A s  the  au thors  suggest  the  s itua tion  m ay  indicate 
so m e co n v e rg e n c e  be tw e en  the dom estic  en terp rises  and  fo re ig n -o w n e d  en te r 
prises. T h e y  also  p roved  that i f  w e  d iv ided  any  sec to r  o f  e c o n o m y  into sectors 
h av ing  m o re  and  less adv a n ce d  techno log ies ,  then the F D Is  w o u ld  h av e  m uch  
m o re  favou rab le  im pac ts  on  the latter.



A n o th e r  resea rch  tha t co n f irm e d  F D I s ’ posit ive  effect on  the T F P  g row th  
w as  that by  Barrell and Pain (1997). It w as focused  on  the  G e rm a n  (m o re  sp e 
cifically , the W est G erm a n )  and the UK econom ies.

E ven  though  the ab o v e  resu lts  genera lly  indicate a pos it ive  re la t ionsh ip  be
tw een  the  g ro w th  o f  eff ic iency  and  com peti t iveness  o f  e c o n o m ic  p rocesses ,  on 
the one  hand , and  the  in v o lv e m e n t  o f  foreign investors, on the o ther,  particu larly  
in d eve loped  e c o n o m ie s ,  the case  o f  less deve loped  co u n tr ies  p ro v id es  m ore  
a m b ig u o u s  results. A n in s ign if ican t  o r  even  unfavou rab le  e ffec t  o f  fo re ign  in
ves tm en ts  on  the T F P  g row th  w as  identif ied  by K inosh ita  and  A sh o k a  (1997)  
w ho  ana lysed  the  C h in ese  ec o n o m y  and by D jankov  and H o e k m a n  (2000 )  w ho  
investiga ted  the  C zech  Republic .

III. FDI IN T H E  P O L IS H  E C O N O M Y

In the Polish  ec o n o m y  fore ign direct inves tm en ts  are  a re la t ive ly  new  thing. 
T hey  began  in 1977, w hen  the first th ree  jo in t  ven tu res  w ere  es tab l ished . In fact, 
how ever,  the Polish e c o n o m y  w as  op en e d  m ore b road ly  to foreign capital by the 
political ch a n g e s  in 1989, but its inflow  w as  ra ther  s low  and  phased  in.

In the yea rs  1989-1991  foreign inves tm en ts  w ere  m a in ly  lim ited  d u e  to for
mal and legal obs tac les  such  as com plica ted  legis la tive p ro ce d u re s ,  restr ic tions 
on the transfe rs  o f  profits ,  ob liga to ry  resale  o f  foreign e x c h a n g e  at a fixed rate. 
T h e  m a jo r  incen tives  luring foreign investors w ere  low la b o u r  cos t,  the m a g n i
tude o f  the  dom es t ic  m arke t  and  ready access  to raw m ateria ls .  T e c h n o lo g ie s  
w ere  transfe rred  m a in ly  th rough  the pu rchase  o f  l icenses,  jo in t  ven tu res  and 
ou ts ide  p rocess ing  contracts .

T h is  first per iod  ended  w h en  the inves tm en t law regu la t ing  fo re ign  inves
to rs ’ ac tiv ities  w as  relaxed. All restr ic tions regula ting  transfe rs  o f  p ro fi ts  and  the 
level o f  capital to be  invested  w ere  abolished. F rom that m o m e n t  on w ard s ,  w e  
have been  ab le  to ob se rv e  dy n am ica l ly  g row ing  FDIs,  the  m a in  reasons  for 
w hich  are  dec l in ing  inves tm en t risk, h igher  cred ib ili ty  o f  P o land  as an invest
m ent target and  h igh ly  abso rp tive  dom estic  m arket.  In the yea rs  1 9 9 2 -2 0 0 2  the 
cum ula ted  va lue  o f  invested cap ita ls  grew  m ore  th irty  t im es  to reach  250  bn 
P L N 5 at the end  o f  2002. By the y ea r  1999, the m a jo r  rec ip ien t o f  the  invested  
capital w as  industry ,  but be tw een  2 0 0 0  and 2002  its sha re  d ec l ined  in fav o u r  o f  
the se rv ice  sector.  C ons truc tion  did not exceed  a 10% share  th roughou t  the pe 
riod (C har t  1).

5 The analysis is based on data derived from the Polish Information and Foreign Investment 
Agency (PAIilZ). Because data describe only „large-sized” investors with investments exceeding 
US$ 1 million, they are underestimated. On the other hand, „large” investments make up about 
85-90%  o f all investments and the data on them are published on a regular basis and by various 
classifications, which is very useful.
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Chart 1. FD1 structure in Poland, years 1992 -2002 
S o u r c e :  developed by the authors on the basis o f PAIilZ data.

An ana ly s is  o f  FD1 a m o u n ts  by sections and  d iv is ions  o f  Polish industry  
sh o w s that par t icu la r ly  in the  first period the largest in flow  o f  fore ign  capital 
took  p lace  in the m a n u fa c tu r in g  o f  m ach in e ry  and eq u ip m en t ,  and  o f  electrical 
m ach in e ry  and op tical in s trum en ts  (Tab le  1). T h e  reason  co u ld  be  the  need to 
q u ick ly  d eve lop  techno log ies  and  to rep lace  the  dep rec ia ted  m a ch in e ry .  A t the 
s a m e  t im e  m a n u fa c tu r in g  o f  food products ,  b eve rages  and to b acco  p roducts  
g rew  d y n am ica l ly  in response  to the  esca la t ing  d e m a n d  fo r  c o n s u m e r  go o d s ,  but 
the  in tensif ication  o f  p roduc tion  m a k in g  up  for m arke t  sh o r tag e s  d id  not require  
m odern  techno log ica l  so lu tions. F o re ign -ow ned  firm s fo l low ed  then  the  s tra tegy  
o f  m a n u fa c tu r in g  c o n s u m e r  g o o d s  for the dom es tic  m arke t .  H o w ev er ,  this  ap 
proach  ch a n g ed  soon, b ec au se  o f  the  g ro w in g  a m o u n ts  o f  b e t te r  qua l i ty  im ports  
and m ore  soph is t ica ted  c o n s u m e r s ’ needs (K araszew sk i ,  W iśn ie w sk i ,  2000 ,  pp. 
5 7 8 -5 7 9 ) .  N o so o n e r  d id  so m e  o f  the f irm s sw itch  to the  s tra tegy  o f  m a n u fa c tu r 
ing industrial expo r ts  than the dom es t ic  m arke t sa turated . T h ere fo re ,  it seem s 
ju s t if ied  to co n c lu d e  tha t in the  first period inves tm en ts  p r im a ri ly  ta rge ted  
b ranches  that m a n u fa c tu re d  p roducts  m eeting  the in ternal d e m a n d  and  the inves
tors m ean t  to gain ,  to m a in ta in  and  to expand  the ir  pos it ion  in this  m a rk e t  s e g 
m ent. L arge  inves tm en ts  w ere  m a d e  in the  p ro -export  b ran c h es  on ly  in the  se c 
ond  h a l f  o f  the  1990s. In that per iod  activ ity  o f  fo re ig n -o w n e d  en terp rises  d is 
t inctly  in tensif ied  {Działalność gospodarcza spółek..., 1999).



FDI structure (%) by industry’s sections and divisions

ocNJ

Sectors 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Mining and quarrying 0.0 2.2 1.7 1.3 0.8 0.1 0.1 0.4 0.1 0.4 0.8

Manufacturing 100.0 97.8 98.3 98.7 99.0 99.0 98.4 97.0 94.7 93.3 90.9

Manufacture o f  food products, beverages and tobacco 
products 17.7 27.6 29.0 31.4 34.3 29.4 27.6 25.9 25.1 23.5 22.0

Manufacture of textiles, wearing apparel and furriery 2.6 2.5 2.9 1.9 2.1 2.0 1.4 1.4 1.3 l.l 1.2

Manufacture o f wood and wooden products 0.0 0.0 0.0 0.0 0.1 0.1 2.4 1.3 1.2 5.5 4.9

Manufacture of pulp and paper with publishing and printing 16.5 9.7 9.0 9.7 9.3 10.4 8.4 7.7 7.2 6.7 6.3

Manufacture o f coke, refined petroleum products and 
derivatives 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Manufacture o f chemical and chemical products 9.9 16.8 13.9 10.7 7.4 9.7 7.9 7.3 6.3 5.6 7.1

Manufacture o f rubber and plastic products 0.7 0.5 0.6 4.4 3.6 3.8 2.6 2.5 2.9 2.6 2.4

Manufacture o f  other non-metallic mineral products 4.9 6.7 6.0 10.2 11.1 8.7 12.1 11.7 13.6 13.0 12.4

Manufacture o f basic metals and metal products 4.0 2.6 3.6 3.3 2.6 3.4 2.2 2.2 2.0 1.9 2.0

Manufacture o f machinery and equipment, electrical 
machinery, precision and optical instruments 26.0 18.4 21.1 16.0 11.4 8.0 9.9 10.1 9.2 8.3 8.1

Manufacture o f transport equipment 15.6 11.6 11.4 10.2 16.4 22.5 22.4 24.7 24.1 23.0 22.8

Manufacture o f  furniture and other manufacturing 2.1 1.3 0.9 0.8 0.8 0.9 1.5 2.1 1.9 2.0 1.7

Recycling 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Electricity, gas and water supply 0.0 0.0 0.0 0.0 0.2 0.9 1.5 2.6 5.2 6.4 8.3
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In term s o f  F D Is’ effects on the Polish econom y, their most appropriate  location 
is in sectors that m ake its growth m ore dynamic. A case in point is the technology
intensive sectors. Using the criterion o f  dividing FDIs into sectors with  different 
levels o f  technology (W ysokińska 1997, p. 131), particular divisions o f  the m anufac
turing industry were broken  dow n  into the following sectors: labour intensive, raw- 
materials intensive, based on standard technologies, technology intensive based on 
supplies o f  com ponents ,  and technology intensive sectors based on innovative tech
nologies6. Chart 2 presents F D Is’ structure by sector.
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□  se c to rs  b a s e d  o n  s ta n d a rd  tech n o lo g y  □  tech n o lo g y  in tensive  s e c to rs  b a s e d  o n  s u p p lie s  o f c o m p o n e n ts

□  te c h n o lo g y  in ten siv e  s e c to rs  b a s e d  o n  innovative te c h n o lo g ie s

Chart 2. FDI structure (%) by sectors with various levels o f technological progress 

S o u r c e :  Developed on the basis o f the PAIilZ data.

6 The following sectors have been classified as labour intensive: manufacture o f food prod
ucts, beverages and tobacco products, manufacture of textiles, clothing and furriery, manufacture 
of leather and leather products; the raw-materials intensive sectors are: manufacture o f wood and 
products o f wood, manufacture of pulp and paper, manufacture o f coke and refined petroleum 
products, manufacture o f furniture and other manufacturing activities; sectors based on standard 
technologies are. publishing and printing, manufacture o f other non-metallic mineral products, 
manufacture o f metals and metal products; technology intensive sectors based on supplies o f com
ponents: manufacture o f rubber and plastic products, manufacture o f electrical machinery and 
apparatus; technology-intensive sectors based on innovative technologies are: manufacture o f 
machinery and equipment, office machinery and computers, manufacture o f radio and television 
equipment and apparatus, medical, precision and optical instruments, motor vehicles and other 
transport equipment, manufacture o f chemicals and chemical products.



In the  first pe r iod  o f  the FDI inflow, its m a jo r  rec ip ien ts  w ere  the te ch n o l
og y - in te n s iv e  d iv is ions  us ing  innova tive  techno log ies  (m ain ly  those  m an u fa c tu r 
ing m o to r  veh ic les  and m ach ine ry  and  equ ipm en t) ,  the la b o u r- in te n s iv e  and  in
te rm ed ia te  g o o d s - in te n s iv e  d iv is ions  held rela tively  small shares .  It shou ld  be 
rem e m b ere d ,  h o w ev e r ,  that the  a m o u n ts  o f  foreign capital invested  at that t im e 
w ere  l im ited7. A nd even  though  in the next years  the techno lo g ica l ly -ad v an c ed  
d iv is ions  con t in u ed  to attract fore ign in v e s to rs ’ interest, the p ropo rt ion  o f  the 
labour- in tens ive  d iv is ions  clearly  grew. T h e  share  o f  the te ch n o lo g y - in te n s iv e  
d iv is ions d e p e n d e n t  on the supp lies  o f  c o m p o n en ts  w as  re la t ive ly  s tab le  (rang ing  
from  7 to 10%). T a k in g  into accoun t the a m o u n ts  o f  the invested  cap ita l ,  w e  can 
c o n c lu d e  that in the  case  o f  the Polish e c o n o m y  m ost capita l w as  inves ted  in the 
tech n o lo g y - in te n s iv e  d iv is ions  o f  the m anufac tu r ing  industry .  T h is  fact can  be 
s ign if ican t  for the  d ev e lo p m e n t  o f  the Polish  econom y.

IV. C H A N G E S  IN T H E  S T R U C T U R E  O F  P R O D U C T I O N  A N D  IN ITS  
F A C T O R S  IN T H E  P O L IS H  IN D U S T R Y , Y E A R S  1 9 9 2 -2 0 0 2 .  

T H E  T O T A L  F A C T O R  P R O D U C T I V I T Y

R efo rm s launched  in the Polish e c o n o m y  in late 1980s in it ia ted  the  ex is t ing  
process  o f  its transfo rm ation .  I f  w e  look back, the per iod  can  be d iv id e d  into 
three subpe riods ,  nam ely:

-  subpe r iod  I, sp a n n in g  the years  198 9 -1 9 9 1 ,  f requently  ca lled  the per iod  o f  
transitional recession;

-  subpe r iod  II, co v e r in g  years  199 2 -1 9 9 7 ,  and
-  subpe r iod  III, f rom 1998 to date.
T h e  m a in  reason  for hav ing  the three subpe r iods  is the ir  specif ic  levels  o f  

ec o n o m ic  activity . S ubper iod  I is the t im e w hen  e c o n o m ic  ac tiv i ty  dec lined , 
mainly  due to the reform-triggered restructuring o f  dem and  and supply. Production 
dropped m eaningly, primarily  reduced by the shrinking vo lum e o f  industrial and 
construction outputs. M ass unem ploym ent appeared which m ade  real wages drop.

In subpe r iod  I the first institutional re fo rm s w ere  initiated. T h e i r  m a in  goal 
w as  ch a n g in g  the  o w n ersh ip  s truc tu re  in e c o n o m y  (p r iva tiza t ion  o f  the real and 
financial sectors) ,  su ppor t ing  the dev e lo p m e n t  o f  the f inancial sec to r  (b an k in g  
sys tem , insu rance  and  the  capital m arke t)  and s t im u la ting  e n t re p re n eu rsh ip  and 
com peti t ion .  T h e  re fo rm s  c learly  boos ted  p roduction ,  co n su m p tio n ,  g ross  capital 
fo rm ation ,  w ag e s  (in real and nom ina l  term s), as well as increased  ex p o r t  and 
inves tm en t ou tlays .  Besides, these  posit ive  tendenc ies  con tr ibu ted  to h ig h e r  e m 

7 According to the PAIilZ data, gross FDIs in the first years o f the analysed period amounted 
to USS 1703.1 million (1992), US$ 2827.7 million (1993) and US$ 4320.8 million USD (1994), 
respectively.



p lo y m e n t  and  low ered  the rate  o f  u n em p lo y m e n t  ( from  16.4% in 1993 to 10.3%  
in 1997). A fte r  1997, the  rate o f  eco n o m ic  g row th  c learly  dece le ra ted ,  m ain ly  
b ecau se  o f  fa ilu res  in the  ec o n o m y  res truc tu ring  process ,  so m e t im e s  inadequa te  
so c io -e co n o m ic  po licy  o f  the  g o vernm en t ,  d o w n tu rn  in the  G e rm a n  e c o n o m y  
being  P o la n d ’s largest trad ing  par tne r  and  the f inancia l cr is is  in Russia . All to 
gether ,  the fac tors  m a d e  the  rate  o f  eco n o m ic  g row th  c learly  dec line ,  the s y m p 
tom s o f  w h ich  w ere  the  s lo w in g  dow n  rate o f  g ross  ou tpu t  an d  o f  g ro ss  capital 
fo rm ation  g row th ,  red u c in g  the n u m b e r  o f  the  em p lo y ee s  and  substan tia l ly  in
c reas ing  the  rate  o f  u nem ploym en t .

C h a n g e s  a f fec t ing  the s truc tu re  o f  p roduction  and its fac tors resu lted  from 
new  d e v e lo p m e n ts  in par t icu la r  sectors  o f  ec onom y . S erv ice  sec to rs  and  m ost 
m a n u fa c tu r in g  d iv is ions  ex p an d ed  the m ost dynam ica lly .  In the  ana lysed  period,  
p roduction  g rew  insign ifican tly ,  o r  even dec lined  in ag r icu ltu re ,  f ish ing and 
fishery, m in in g  and  quarry ing ,  as well as the p o w er  sector.

T h e  ex c lu s iv e  p u rp o se  o f  the  b r ie f  descrip tion  o f  ch a n g e s  a f fec t ing  the  Po l
ish ec o n o m y  in the  transition  period w as identif ica tion  o f  pa r t icu la r  s tages  in its 
d ev e lopm en t .  A cc o rd in g  to the goal o f  o u r  research ,  the  nex t sec t ions  will a n a 
lyse ch a n g es  w ith in  the p roduction  sphere.

D ata  in T ab le  2 sh o w  that in the years  in ques tion  the  a v e ra g e  ra te  o f  p ro 
duct ion  g ro w th  in industry  (m easu red  using  both  gross  ou tpu t  and  va lued  added)  
w as  6 .2 %  (5 .9 %  for va lue  added). T h e  m ain  reason  for this result  w as  the  high 
rate  o f  g row th  in the m a n u fa c tu r in g  industry  w h o se  sha re  in the  en t i re  industry 
exceeds  80% . T h e  p o w e r  sec to r  expanded  m uch  m o re  s lo w ly  (av e ra g e  rates o f  
p roduc tion  g ro w th  w ere  1.3% and  3 .1% , respectively) .  In the  an a ly se d  period,  in 
the ex trac tive  industry  g ross  ou tpu t d ropped  on  ave rag e  2 .7 %  a y e a r  and  value 
added  3 .6 %  a year ,  respectively .

C lea rly  d if fe ren t g row th  rates can be  found also for the  d iv is ions  o f  the 
m a n u fa c tu r in g  industry .  T h e  h ighest  p roduction  g row th  ra tes  cha rac te r ised  te ch 
no lo g ica l ly -advanced  sectors ,  nam ely :  m a n ufac tu re  o f  o ff ice  m a ch in e ry  and 
co m p u te rs ,  m a n u fa c tu re  o f  radio , te levision  and co m m u n ic a t io n  eq u ip m e n t  and 
appara tus ,  m a n u fa c tu re  o f  m edica l,  prec is ion  and  optical in s trum ents ,  m a n u fa c 
ture  o f  m o to r  veh ic les ,  m a n u fa c tu re  o f  ch em ica ls  and chem ica l  p roducts  and 
m a n u fa c tu re  o f  ru b b e r  and  plastic products.  T h e  h igh  d y n a m ic s  o f  p roduction  
g row th  transla ted  into shares  o f  these  d iv is ions  in the m a n u fa c tu r in g  in d u s t ry ’s 
ou tpu t  e x p a n d in g  by o v e r  8 percen tage  po in ts  ( from  2 1 .3 %  in 1992 to 2 9 .6 %  in 
2002).  T h is  fact m ay be co n d u c iv e  to the d ev e lo p m e n t  o f  the  Polish  econom y . 
A lso  raw  m a te r ia ls - in tens ive  d iv is ions  (m anufac tu re  o f  w o o d  and  p roducts  o f  
w ood ,  m a n u fa c tu re  o f  pu lp  and paper, m anufac tu re  o f  furniture and o the r  m a n u 
fac turing)  and  sectors  us ing  s tandard  techno log ies  (p u b l ish in g  and  prin ting , 
m a n u fa c tu re  o f  m etal p roduc ts  and  m anufac tu re  o f  o th e r  non-m eta ll ic  m ineral 
p roducts)  m a in ta ined  high rates o f  p roduction  grow th .  In the  la b o u r  in tensive



d iv is ions  w h o se  shares  in industrial p roduction  clearly  d ec l ined  ( from  3 3 .5 %  in 
1992 to 2 6 .5 %  in 2002) ,  the rate  o f  p roduc tion  g row th  w as  sm all ,  and  in so m e  o f  
th e m  even  negative .

T a b l e  2

Annual average growth rates (%) for production and its factors, years 1992 -2002, by industry
sections and divisions

Specification OUT VA К L
TOTAL (entire economy) 5.2 4.1 3.2 -0.1
Industry 6.2 5.9 2.9 -2 .7
Mining and quarrying -2 .7 -3 .6 -2.8 -7.5
Manufacturing 7.6 11.2 3.8 -2.3

Manufacture o f  food products and beverages 6.1 7.4 5.8 -0.4
Manufacture o f  tobacco products 1.0 2.3 15.5 4.4
Manufacture oftextiles 2.4 6.1 -3.7 -7.8
Manufacture of wearing apparel and furriery 3.7 4.4 3.3 -3.4
Manufacture o f leather and leather products -1.3 -3.8 -1.5 -7 .7
Manufacture o f wood and wood, straw and wicker products 8.3 5.7 8.6 -0.2
Manufacture o f pulp and paper 10.9 11.4 7.8 -0.2
Publishing, printing and reproduction of recorded media 12.8 13.8 14.8 2.0
Manufacture o f  coke, refined petroleum products 3.1 -8.3 1 1.2 -2.3
Manufacture o f chemicals and chemical products 6.1 5.6 4.0 -3.2
Manufacture o f rubber and plastic products 15.0 16.3 8.6 3.5
Manufacture o f other non-metallic mineral products 8.3 9.7 5.3 -2.5
Manufacture o f  basic metals 1.4 -2.4 -0.3 -8.0
Manufacture o f metal products 12.3 11.7 3.8 1.1
Manufacture o f  machinery and equipment 6.6 6.5 -2.4 -5.3
Manufacture o f  office machinery and computers 22.2 30.0 4.3 -1.2
Manufacture o f electrical machinery and apparatus 
Manufacture o f radio, television and communication equipment and

10.3 9.4 6.3 -0.6

apparatus
Manufacture o f medical, precision and optical instruments, watches

16.2 17.0 0.7 -7.5

and clocks 10.1 10.7 2.4 -0.5
Manufacture o f motor vehicles, trailers and semi-trailers 15.3 13.7 7.6 -3.1
Manufacture o f other transport equipment 2.5 -2.4 -2 .0 -4.9
Manufacture o f  furniture; manufacturing n.e.c. 12.1 8.9 7.7 0.3
Recycling 3.7 0.2 5.0 3.7
Electricity, gas and water supply 1.3 3.1 3.7 -0.7

OUT -  gross output (in comtout prices); Va -  value added (in comtout prices); K. -  gross 
value of fixed assets (in comtout prices); L -  number o f employees.

S o u r c e :  Calculated by the authors.

T h e  d y n a m ic s  o f  the  bas ic  p roduction  factors ,  capital (m ea su red  by  the gross  
value  o f  f ixed assets)  and labour  (m easu red  by the n u m b e r  o f  ec o n o m ic a l ly  ac 
tive persons)  sh o w ed  d is t inc t  varia tions. As for the capita l,  ac tua lly  all sections 
and  d iv is ions  o f  industry  increased their  capital resources  the h ighes t  rates being 
noted in the  m a n u fa c tu re  o f  tobacco  p roducts  (annual av e rag e  15.5%), in pub-



lish ing  and p r in ting  (1 4 .8 %  on average)  and in the m a n u fa c tu re  o f  coke  and 
refined p e t ro leu m  p roduc ts  (1 1 .2 %  on average).  T h e  techno log ica l ly  advanced  
d iv is ions  sh o w ed  def in i te ly  low er  rates o f  capital g row th  ( from  0 .7 %  a y ea r  for 
the m a n ufac tu re  o f  radio, te lev is ion  and c o m m u n ic a t io n  eq u ip m e n t  to 7 .6%  for 
the  m a n u fa c tu re  o f  m o to r  vehicles).  N ega tive  rates o f  the  fixed capita l g row th  
w ere  reco rded  for m in in g  and  quarry ing  ( -2 .8 % ) ,  the  m a n u fa c tu re  o f  textiles 
( -3 .7 % ) ,  the  m a n u fa c tu re  o f  lea ther  and leather p roduc ts  ( -1 .5 % ) ,  the  m a n u fa c 
ture o f  m a ch in e ry  and  eq u ip m e n t  ( -2 .4 % ) ,  the m a n u fa c tu re  o f  o th e r  m o to r  v eh i
cles  ( - 2 .0 % )  and  the  m a n u fa c tu re  o f  m etals  ( -0 .3 % ) .  E m p lo y m e n t  sh o w e d  d if 
ferent tendenc ies .  In m os t  sec tions  and d iv is ions o f  industry  the  s ize  o f  the  w o rk 
force d is t inc t ly  dec lined ,  espec ia l ly  those  trea ted  by the  cen tra l c o m m a n d  e c o n 
o m y  as its cruc ia l  co m p o n en ts ,  i.e. m in in g  and q u a rry in g  (annua l av e rag e  -  
7 .5% ), the m a n u fa c tu re  o f  textiles ( - 7 .8 %  a year),  the m a n u fa c tu re  o f  m etals  
( - 8 %  a year)  and the m a n u fa c tu re  o f  m ach in e ry  and e q u ip m e n t  ( -7 ,5 % ) .  E m 
p loym en t  on ly  g rew  in five d iv is ions  o f  the m a n u fa c tu r in g  industry ,  but their 
share  in total e m p lo y m e n t  in that section does  not exceed  21% .

T h e  o b se rved  evo lu t ion  in production  and p roduc tion  fac tors  a f fec ted  both  
p roductiv ity  o f  the  fac tors  ( the p roductiv ity  o f  capital,  the  p ro duc t iv i ty  o f  labour 
and  TFP ' ')  and  re la tionsh ips  be tw een  the factors ( the  cap i ta l- to - lab o u r  ratio). 
H igher  p roduc t iv i ty  o f  the p roduction  factors im proves  the  e ff ic iency  o f  the 
m a n u fa c tu r in g  p rocesses  that are frequently  de te rm ined  by a b road  technologica l  
p rog ress  (G r il iches  1958, 1986; Jo rgenson  1984; M ansfie ld  1988). T h e  ch anges  
f requen tly  ar ise  from m od if ied  re la tionsh ips  be tw een  the p roduc t ion  factors, one 
sy m p to m  o f  w h ic h  is var ia t ions  in the cap i ta l- to - labour  ra t io9. A cons iderab le  
g row th  in p roduc tion  (m easu red  by  the gross  ou tpu t and  va lue  ad ded )  a c c o m p a 
nied by a sligh tly  sm a lle r  rates o f  capital g row th  and  o f  e m p lo y m e n t  dec line  
deno tes  s ign if ican t  inc reases  in the productiv ity  o f  labour, cap ita l and  the  capi-  
ta l- to - labour  ratio, p rac tica lly  ac ross  all ana lysed  sections  and  d iv is ions  o f  indus
try T h e  ten d en c ies  a re  also  reflected  in the T F P  changes .  A p osit ive  T F P  
g row th  ra te  resu lts  from the g ro w in g  eff ic iency  o f  the  m a n u fa c tu r in g  processes  
induced  by a b road  techno log ica l  and organisa tiona l p rogress .  T h is  rate, h o w 
ever, shou ld  no t be  d e e m e d  the  rate  o f  a “p u re” techno log ica l  p rogress ,  because

* Total factor productivity (TFP) is an ‘extended’ measure o f productivity, as it involves 
a whole set o f  production factors. It is the value of production per unit combination o f  production 
factors. In this paper the indices methods were used to find the TFP rate o f growth and more pre
cisely the Tornquist chain index being a discrete approximation o f the Divisia continuous time 
index (Griliches, Jorgenson, 1967; Hulten, 1978; Gullickson, 1995). Estimates o f the TFP growth 
rates calculated in this way are frequently called an effective (observed) TFP.

' The effects o f the technological progress can be seen in the growing capital-to-labour ratio, 
which growth results from the substitution o f the production factors.

111 The productivity o f  labour and productivity o f capital grew the highest in technologically- 
advanced sectors, which may reconfirm that the Polish industry fortunately tends towards divi
sions based on modern technologies.



w e used the real, and not potential p roduction  g row th  rate to ca lcu la te  it. Such  
ob ta ined  resu lts  can  be  bu rd en e d  by the es t im ation  errors,  such  as the  n o n 
random  errors ,  that rep resen t  effec ts  o f  the  supp ly -  and d e m a n d -s id e  shocks.

T h e  tab le  be low  sh o w s  es t im ates  o f  the  e ffec tive  T F P  g ro w th  rates by sec
tion and d iv is ion  o f  industry* T h ese  are  ave raged  rates o f  g ro w th  for the  entire 
ana lysed  per iod  ( 1 9 9 2 -2 0 0 2 )  and  for tw o subperiods  ( 1 9 9 2 - 1 9 9 7  and  1998-
2 0 0 2 ) " .  The T F P  w as  es t im ated  using  the gross  ou tpu t,  and  the  list o f  the  p ri
m ary p roduc t ion  fac tors  w as ex tended  to inc lude m ateria l outlays.

T а Ы  e 3

Annual average TFP growth rates (%) in the years 1992 2002, by industry section and division

Specification 1992
2002

1992-
1997

1998-
2002

Industry 2.2 2.9 1.5
Mining and quarrying 1.6 2.4 0.9
Manufacturing 2.4 3.2 1.7

Manufacture o f food products and beverages 1.5 1.7 1.4
Manufacture o f tobacco products -0.2 -1.2 0.7
Manufacture o f  textiles 2.3 3.9 0.8
Manufacture o f wearing apparel and furriery 2.5 5.1 0.1
Manufacture o f leather and leather products 0.6 3.4 -2.2
Manufacture o f  wood and wood, straw and wicker products 0.5 0.1 1.0
Manufacture of pulp and paper 2.0 2.2 1.7
Publishing, printing and reproduction o f recorded media 1.7 4.5 - l . l
Manufacture o f  coke, refined petroleum products 0.5 2.4 -1.4
Manufacture of chemicals and chemical products 1.7 2.0 1.5
Manufacture o f rubber and plastic products 3.3 3.8 2.9
Manufacture o f other non-metallic mineral products 3.6 3.7 3.4
Manufacture o f basic metals 1.5 2.5 0.5
Manufacture o f metal products 3.4 4.3 2.5
Manufacture o f  machinery and equipment 4.3 5.7 3.0
Manufacture o f office machinery and computers 10.7 15.7 6.0
Manufacture o f electrical machinery and apparatus 
Manufacture o f radio, television and communication

2.5 3.2 1.9

equipment and apparatus
Manufacture o f medical, precision and optical instruments,

6.9 12.2 1.9

watches and clocks 4.4 8.0 0.9
Manufacture o f motor vehicles, trailers and semi-trailers 2.8 2.9 2.6
Manufacture o f other transport equipment 2.1 0.6 3.6
Manufacture o f furniture; manufacturing n.e.c. 1.7 3.7 -0.3
Recycling -1.2 -0.6 -1 .9
Electricity, gas and water supply 0.3 0.3 0.2

S o u r c e :  Calculated by the authors.

11 The breakdown into subperiods corresponds to the aforementioned stages in the transition 
of Polish economy.



T h ro u g h o u t  the  ana lysed  period,  the ave rage  T F P  g ro w th  ra te  in industry  
am o u n ted  to 2 .2 %  a year ,  but in Subper iod  I it w as  m uch  la rge r  tha t in S u b p e 
riod II. A s im ila r  te n d en c y  could  be found in ac tua lly  all sec t ions  and  d iv is ions  
o f  industry. It resu lted  from the  favourab le  bus iness  cyc le  at that t im e, expressed  
by a re la tive ly  high  p roduction  g row th  genera ted  by the m o b il iza t io n  o f  the  p re 
v iously  underu ti l ised  p ro d u c t io n  capac ity  (particu larly  in the  b e g in n in g  o f  the 
period in ques tion ,  i.e. yea rs  1 9 9 2 -1 9 9 4 )  in o rd e r  to m e e t  the g ro w in g  dem and .  
A n o th e r  reason  w as  the sys tem  ad jus tm en ts  im p lem en ted  d u r in g  e c o n o m ic  re
s tructuring.  T h e  T F P  rates  o f  g row th  in pa r t icu la r  sectors  o f  the  m a n u fa c tu r in g  
industry  w ere  v e ty  m uch  d iffe ren t.  T h e  h ighest rates  w e re  found  in the  te c h n o 
logically  ad v a n ce d  sec to rs  ( the m a n ufac tu re  o f  o ff ice  m a ch in e ry  and  com pu te rs ,  
the m a n u fa c tu re  o f  radio , te lev is ion  and c o m m u n ic a t io n  e q u ip m e n t  and  ap p a ra 
tus and the m a n u fa c tu re  o f  m a ch in e ry  and equ ipm en t) .  A s  reg a rd s  the  labour-  
in tensive  and r aw -m ate r ia ls  in tens ive  sectors, the T F P  g ro w th  ra tes  w e re  m uch  
low er  and  in so m e  sectors  even  nega tive  ( recycling ,  the m a n u fa c tu re  o f  tobacco  
products).

V. D O M E S T I C  A N D  F O R E IG N  I N V E S T M E N T S  A N D  T H E IR  
E F F E C T  O N  T F P  C H A N G E S  IN P O L I S H  IN D U S T R Y

D om es t ic  and  foreign inves tm en ts  are - a m o n g  the  m a n y  fac to rs  - that cou ld  
con tr ibu te  to such  co n s id erab le  var ia t ions in the T F P  g ro w th  ra tes  in par t icu lar  
sections  and  d iv is ions  o f  industry. T h e y  increase  the  a m o u n t  o f  h u m a n  and  
physical capita l ava ilab le  in an e c o n o m y  and con tr ibu te  to its m odern isa tion .  
W hen  dom est ic  in v e s tm e n ts  are  lim ited, w h ich  is the case  o f  less d eve loped  
econom ies ,  the  transfe r  o f  fore ign capital starts p lay ing  a specia l role. O n e  o f  the 
m ost  im portan t  ch a n n e ls  util ised by such  transfers  is fo re ign  d irec t  inves tm en ts  
tha t o f fe r  f low s o f  f inancia l capita l,  but also t ransfe r  m o d e m  k n o w le d g e  and 
techno logy ,  physical  and hu m a n  capital.

W e  es t im a ted  param ete rs  o f  equa tions  d esc r ib in g  the  T F P  ch a n g e s  in p a r 
t icu lar  b ran c h es  o f  industry  with  respect to the rate  o f  d o m e s t ic  and  fore ign in
ves tm en ts ,  to find em pir ica lly  how  dom estic  and fo re ign  in v e s tm e n t  ou tlays  
affect the  T FP . Inves tm en ts  rates  w ere  defined  by  the sha re  tha t each  type  o f  
inves tm en t held  in the g ross  ou tpu t o f  a g iven  sector. A s  for  in v e s tm e n t  ou tlays ,  
tw o  var ian ts  w ere  taken  into accoun t ,  nam ely  inves tm en t o u t la y s  on fixed assets  
and in v e s tm e n t  in m ach in e ry  and technical equ ipm ent .  T o  e l im in a te  poss ib le  
supp ly -s ide  and  d e m a n d -s id e  shocks  that m ig h t  h ave  affec ted  he  va lues  o f  the 
T F P  g row th  rate, w e  dec ided  to subst i tu te  annual va lues  o f  the  T F P  g ro w th  rates 
w ith  values ca lcu la ted  us ing  the m o v in g  ave rage  (geom etr ic  m e an )  for  three- 
y ea r  subperiods .  Initially, the m odel took  the  form:



A ln  tfpit =  a n +  a j d i it_s +  a 2inv _  domit_s +  eit (1)

where:
Д1п tfpj, -  T F P  g row th  rate in /-th branch , period t;

fd iit_s -  sha re  o f  F D Is  received  by /-th branch  in period (t-.s) in the  g ross  ou tpu t  

o f  the  branch;

inv_dom ll_3 -  sha re  o f  dom es t ic  inves tm en t ou tlays  (or, a l te rna t ive ly ,  inves t

m ent ou t lay s  on m a ch in e ry  and technical eq u ipm en t ,  inv doin _ mu ) in 

/-th b ranch  in per iod  (t-s) in the  gross  ou tpu t o f  the  branch ;
£■„ -  m o d e l ’s random  term 

5 -  t im e lag

P aram e te r  a 0 can  be  in terp re ted  as the T F P  g row th  rate  in industry  u n d e r  a 

zero  rate o f  d o m e s t ic  and  fore ign  investm ents ,  w hereas  p a ra m e te rs  a , and  a 2

show  T F P  ch a n g e s  (as pe rc en ta g e  po in ts)  caused  by the rate o f  foreign and d o 
m estic  in v e s tm e n ts  g ro w in g  one p e rcen tage  point.  T h is  eq u a t io n  expl ic i t ly  as
sum es that for the s a m e  rale  o f  d o m e s t ic  and  fore ign in v e s tm e n ts  in each  branch  
o f  industry  the  total p roductiv ity  grow th  rate  w ould  be  the sam e. T o  m a k e  this 
a s sum ption  m o re  f lexible  the co n s tan t  is d iv e rs i f ied 12 (a fixed effec t model) .  
T h en  equa tion  (1) takes the form:

15

A ln  tJ'Pi, = a Q+ Y Jß j d j + a J d i il_s+ a 2inv_dom ;i. s + £ il (2)
j= 2

where:
dj -  d u m m y  variab le  for no n -b ase l in e  j -  th branch.

In add it ion ,  to a l low  for the c learly  dece lera ting  T F P  ra te  o f  g ro w th  in p a r 
ticular  d iv is ions ,  t im e trend  w as  added  to equa tion  (2). E q ua t ion  (2) takes the 
form:

15

Д1п tip;, = a 0 + Y Jß j d l + a tfd iil_s+ a 2inv_dom il_s + a i t + £il (3)
> = 2

In this ca se  w e need to readjust the in terpre tat ion  o f  the  co n s tan t  te rm  that 
de te rm ines  the  T F P  g row th  rate  in industry under  a zero  rate  o f  d o m es t ic  and 
fore ign inves tm en ts  in the  period im m ed ia te ly  p reced ing  the ana ly sed  t im e span. 
Param e te r  a y sh o w s  an ave rag e  ch a n g e  in the T F P  g row th  ra te  in industry  in the

'■ Diversification was also applied in the case o f explanatory variables’ parameters. As the re
sults turned out unsatisfying, they were left out.



period in ques tion  caused  by  factors unrela ted  to d o m e s t ic  and  fore ign  inves t
m ents.  In tes t ing  var ious  t im e lags varian ts  o f  the  ex p lan a to ry  var iab les ,  the  bes t 
results  w ere  o b ta ined  for  tw o -y e a r  lags, for bo th  d o m e s t ic  and  fore ign  inves t
m ents. E s t im ate s  o f  equa t ion  (3) pa ram ete rs  arc p resen ted  in tab le  4.

T h e  m a n u fa c tu re  o f  m ach ine ry  and eq u ip m en t  w as  taken  as the  base line  in
dustry. T h e  results  suggest  that:

•  F ore ign  inves tm en ts  w ere  im portan t  for the  T F P  g row th .  T h e i r  rate 
g ro w in g  1 pe rc en ta g e  po in t m ak es  T F P  g row th  rate inc rease  0 .2 4 -0 .3 4  p e rc en t
age  po in t on  average .  T h is  effect is obse rvab le  af ter  tw o  yea rs  (.s =  2). T h is  var i
able is s ta tis t ica lly  s ign ifican t  in bo th  variants.

T a b l e  4

Estimates o f equation (3) parameters

Specification
Parameters 
(1 version) t-value

Parameters 
(II version)

t-value

Constant 0.048 6.977 0.044 6.782
Jdi, ,.i 0.342 3.864 0.240 2.561
\nv_doma 2 0.138 1.232 - -
inv dom w,,_ł - - 0.506 2.763
1 -0.004 -4.463 -0.004 -5.227
Mining and quarrying
Manufacture o f food products, beverages and

-0.017 -2.038 -0.023 -2.913

tobacco products 
Manufacture o f textiles, wearing apparel and

-0.036 -5.417 -0.035 -5.458

furriery -0.019 -2.754 -0.018 -2.852
Manufacture o f wood and wooden products 
Manufacture o f pulp and paper with publishing

-0.030 -3.120 -0.037 -4.120

and printing
Manufacture o f coke, refined petroleum products

-0.035 -4.910 -0.043 -5.691

and derivatives -0.037 -3.963 -0.042 -4.973
Manufacture o f chemical and chemical products -0.033 -4.379 -0.034 -5.125
Manufacture o f rubber and plastic products 
Manufacture o fother non-metallie mineral prod

-0.012 -1.628 -0.020 -2.585

ucts -0.039 -4.028 -0.044 -4.819
Manufacture o f basic metals and metal products -0.014 -1.937 -0.017 -2.550
Manufacture o f transport equipment 
Manufacture o f furniture and other manufactur

-0.044 -4.900 -0.039 -4.467

ing -0.026 -3.948 -0.023 -3.480
Recycling -0.025 -2.952 -0.027 -3.341
Electricity, gas and water supply -0.064 -2.466 -0.062 -5.066
R- 0.796 0.813
R2 (adj.) 0.724 0.747
DW 2.37 2.42
Number o f observations 90 90



•  R e g a rd in g  total d o m e s t ic  inves tm en ts  their  m ore  s ig n if ic an t  e ffec t  o n  the 
T F P  g row th  cou ld  not be  p roved . D om estic  inves tm en t in m a c h in e ry  and  eq u ip 
m en t rate  inc reas ing  I percen tage  po in t m akes  the T F P  g row  0 .506  percen tage  
points .  A s  in the case  o f  foreign inves tm en ts  this effect is lagged  (л- =  2). Such 
results  sugges t  that both  d o m es t ic  and  foreign inves tm en ts  la rge ly  d e te rm in e  the 
T F P  g row th  in ind iv idual sec tions  and  d iv is ions  o f  industry ,  w ith  the  e ffec t  b e 
ing m o re  d is t inc t  in the  case  o f  dom es t ic  investm ents.

•  T h ro u g h o u t  the per iod  in ques tion  the T F P  g row th  ra te  in industry  w as 
c learly  dece lera ting ,  by ca 0.4 percen tage  po in ts  on ave rag e  (a th ree -y e a r  av e r
age). In each variant,  this var iab le  w as  sta tist ica lly  s ignificant.

•  W h a te v e r  the  variant,  the  T F P  g row th  rate w as  the  h ig h es t  in the b ase 
line d iv is ion  (m an u fac tu re  o f  m ach ine ry  and equ ipm ent) .  D if fe rences  be tw een  
the T F P  g row th  ra te  in the base line  d iv is ion  and  in the o the r  d iv is io n s  tu rned  out 
s ta tis t ica lly  s ign if ican t  for m os t  d iv is ions. An excep t ion  w a s  m a n u fa c tu re  o f  
ru b b e r  and  plastic p roducts ,  w h e re  the d if fe rence  w as  s ta tis t ica lly  insignificant,  
but on ly  in the  first variant.

VI .  FDI  A N D  R E G I O N A L  D E V E L O P M E N T .  A N  A T T E M P T  
O F  A S S E S S M E N T

T h e  geo g rap h ica l  d is tr ibu t ion  o f  FDIs is also im portan t  for the  ec o n o m y  o f  
the rece iv ing  co u n try ,  as fo re ign  capital can  be a key fac to r  m a k in g  up  for ine
qual ities  in the d ev e lo p m e n t  o f  individual reg ions  (K a ra sz ew sk i ,  2004 ,  p. 215). 
O n the o the r  hand , how ever,  fore ign investors  p lann ing  to launch  inves tm en t 
p ro jec ts  ta rge t  reg ions  they  v iew  the m os t  attractive. S ince  1993, a research  has 
been  co n duc ted  in Poland  c o n c e rn in g  the inves tm en t a t trac t iveness  o f  indiv idual 
regions. It a l low s to iden tify  g roups  o f  factors that dec ide  ab o u t  fo re ign  capital 
lo c a t io n 13. In genera l ,  the factors can  be d iv ided  into:

•  S tim ulan ts ,  that is factors en c o u rag in g  inves tm en t dec is ions ;
•  D est im ulan ts ,  i.e. fac tors  d iscou rag ing  inves tm en t dec is ions ,
•  N o m in a n ts ,  that is neu tra l factors.
T h e  m a jo r  s t im u lan ts  a t trac t ing  inves tm en ts  to a g iv en  reg ion  are 

(K araszew sk i  2004 , pp. 2 2 1 -2 2 2 ) :  the ex is t ing  industry ,  h u m a n  resou rces  and 
the ir  qua l if ica tions ,  h igh ly  abso rp tive  local m arket,  w e l l -d e v e lo p e d  m arke t  and 
transpor t  in frastructure ,  favourab le  a t ti tude o f  the local au tho r i t ie s  to fore ign  
investors.  F ore ign  investors  are deterred  by: high rate o f  u n e m p lo y m e n t  and 
rela ted  pa tho log ie s ,  hazards  resu lt ing  from  high c r im e rates, d eg rada t ion  o f  the

11 The research is conducted by the Gdańsk Institute for Market Economics and it attempts to 
assess investment attractiveness o f Polish provinces, i.e. is regions established by the administra
tive division.



natural en v iro n m en t ,  and local c o m m u n i t i e s ’ re luc tance  to foreign investors.  An 
ana lys is  o f  the a b o v e  features a l low s to assess  the a t t rac t iveness  o f  par t icu la r  
p rov inces  in in v e s to rs ’ eyes. T h e  results  can  be found in C h a r t  3.

For  fore ign  investors  the m os t  at tractive  (class A) a m o n g  the  16 p rov inces  
seem  to be  the p rov inces  o f  M a z o w sz e  and  Silesia. T h e i r  e c o n o m ic  potentia l is 
the largest. T h e i r  ex tens ive  urban agg lom era t ions  open  v o lu m in o u s  and  ab so rp 
tive m ark e ts  to investors .  A n additiona l advan tage  o f  M a z o w sz e  is the  prox im ity  
o f  the  central o ff ices  respons ib le  for m ak ing  eco n o m ic  and  polit ica l decisions. 
T h e  next g roup  (c lass  B) is fou r  provinces: W ie lk o p o lsk a ,  P o m eran ia ,  W estern  
P om eran ia  and  L o w er  Silesia. T h e se  regions are re la tive ly  w ell- industr ia l ised  
and they are  favoured  by  their  on -b o rd e r  lo c a t io n 1'1 o r  go o d  access ib i l i ty ,  re sp e c 
tively. T h e  th ird  g roup  is represen ted  by  5 prov inces ,  nam ely :  L ubusk ie ,  O p o l 
skie, M a łopo lska ,  L ó d ź  and  K ujaw sko-P om orsk ie .  T h e  least a t trac t ive  p rov inces  
can be found in the  eas te rn  part o f  the coun try  (W a rm ia -M a z u ry ,  Podlasie ,  Lu
belskie , Ś w ię to k rzy sk ie  and  P odkarpackie) .  For th o se  a reas  m os t  ind ica to rs  a s 
sess ing  the ir  inves tm en t  a t trac t iveness  (G D P , m arke t  abso rp tiv ity ,  the  v o lu m e  o f  
industrial ou tpu t,  d eg re e  o f  u rban isa tion ,  access ib i l i ty  v ia c o m m u n ic a t io n s )  are 
rela tive ly  low er  than in the o th e r  provinces.

Chart 3. Assessment o f investment attractiveness o f Polish provinces

S o u r c e :  Developed by the authors on the basis o f Gawlikowska-Hueckel K, and Dutkowski M., 
(ed.), 2000, Polska regionów, IBnGR, pp.94-95

ы These areas border with Germany being one o f the largest foreign investors in Poland.
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It is qu ite  d ifficu lt  though ,  to ana ly se  F D Is ’ im pacts  on  reg iona l d e v e lo p 
ment. A se r ious  im p ed im en t  in this  p rocess  is the  lack o f  ad e q u a te ly  long  s ta tis
tical series. T h is  p rob lem  is no t  specif ic  for  Polish  e c o n o m y  o r  all ec o n o m ie s  in 
transition; the d eve loped  coun tr ies  pose  the sa m e p rob lem  (T o m a sz e w ic z ,  T ręb-  
ska, 2004 , p .37). In the  case  o f  Po land , an additional b a rr ie r  s e e m s  to be  the new 
adm in is t ra t ive  d iv is ion  in troduced  in 1999 (it reduced  49  p rov inces  to 16). A l
beit s tatistical o rgan isa t ions  opera t ing  in the coun try  (prim arily  the C en tra l  S ta
tistical O ff ic e  with  its p rov inc ia l  b ranches)  es t im ate  so m e  se lec ted  e c o n o m ic  
ca tegories  for  the ea r l ie r  years ,  this  in form ation  is pub lished  w ith  a se r ious  d e 
la y 15. As for  the reg ional FDI statistics, the s ituation  is even  m o re  com plica ted ,  
as the  ava ilab le  in fo rm ation  is ac tua lly  limited to the n u m b e r  o f  fo re ign -ow ned  
firms, the capita l invested  be in g  unreported .  In addi t ion ,  in fo rm ation  derived  
from var ious  so u rce s  is f requen tly  in c o m p arab le16. T h e  P A I i lZ  data on the  g e o 
graphical location o f  fo re ign  capital co v e r  the  period from 1998.

T h e  P A Ii IZ in fo rm ation  (Tab le  5) reveals  s trong  c o n c en tra t io n  o f  foreign 
capital rep resen ted  by the fo re ign -ow ned  firms in the largest and  m ost  industr ia l
ized p rov inces ,  w here  the e c o n o m ic  and social in frastructures  a re  the  bes t dev e l
oped , and w h o se  local m arke ts  are  highly  abso rp tive  m arke ts .  M a z o w sz e ,  w here  
24 % —30 %  o f  all fo re ign-ow ned  o rgan isa tions  h av e  the ir  h ea dquar te rs ,  is the 
unques tionab le  leader. For S ilesia and W ie lkopo lska  the c o r re sp o n d in g  sha re  is 
a lm os t  tw ice  as low and it a m o u n ts  to 1 0 -13% . N ex t  a re  p ro v in ce s  o f  L ow er  
Silesia and P o m eran ia  (6 .6 % -8 .3 ) .  For o ther  p rov inces  the sh a re  d o es  no t exceed  
6%.

W este rn  P o m e ra n ia ’s pos it ion  is in teresting, co n s id e r in g  the  fact that the 
p ro v in c e ’s inves tm en t  a t trac t iveness  w as assessed  favourab ly .  P erhaps  sm a l l 
sized firm s tha t  are  exc luded  from the P A IilZ  s ta tis t ics prevail  in th is  p rov ince  
or, a l ternat ively ,  it m ay  be so b ecau se  G erm a n y  that bo rders  w ith  W e ste rn  P o m 
eran ia  invests  on ly  small a m o u n ts  in the  region.

A n o th e r  in te resting  fact is that the regional s truc tu re  o f  fo re ign  f irm s does 
not ch a n g e  very  m u c h  yea r  by year.  Therefo re ,  a ju s t i f ied  co n c lu s io n  is tha t it 
w as  not very  m uch  d if fe ren t in the  p rev ious  years,  either. W e  assessed  the e ff i
c iency  o f  pa r t icu la r  p rov inces  by ana ly s ing  ch anges  in the level and  d y n a m ic s  o f  
the p roductiv ity  o f  labou r  (m easu red  by value  added  per  w orke r) ,  in the cap ita l-  
to - labou r  ratio  and  in the TFP . T h e  latter w as  found us ing  the  neoclassic ,  two-

15 Today regional data arc available lor years 1995-2002; data on some economic categories 
(total production, GDP, value added) are available for years 1995-2001.

1,1 Several institutions in Poland gather and process data on the amounts o f  invested foreign 
capital. The most important o f them are GUS, NBP and PAIilZ. Each o f them operates a different 
methodology to calculate FDI values -  as a result, the information they provide is considerably 
different. This paper uses the PAIilZ data.



fac tor  C o b b -D o u g la s  p roduc tion  function cha rac te r ised  by  co n s tan t  re turns to
s c a le 17.

T a b l e  5

Regional distribution of foreign-owned firms, years 1998-2002

Province 1998 1999 2000 2001 2002 Regions’ investment 
attractiveness%

Mazowsze 24.5 24.0 25.2 27.6 29.6 A
Silesia 12.6 13.8 12.8 12.9 13.1 A
Wielkopolska 11.8 11.8 11.5 10.2 9.7 В
Lower Silesia 8.3 8.3 8.2 8.1 7.6 В
Pomerania 7.6 7.5 7.3 6.5 6.6 В
Łódź 5.9 5.9 5.8 5.7 5.3 С
Małopolska 5.5 5.5 5.7 5.6 5.3 С
Kujawsko-Pomorskie 4.1 4.1 4.1 3.9 3.8 С
Western Pomerania 3.9 4.0 3.8 3.7 3.6 В
Lubelskie 2.6 2.2 2.8 2.9 2.8 D
Podkarpackie 2.6 2.6 2.5 2.7 2.7 D
Warmia-Mazury 2.3 2.3 2.4 2.4 2.3 D
Świętokrzyskie 2.4 2.3 2.2 2.2 2.2 D
Lubuskie 2.2 2.2 2.1 2.2 2.1 С
Opole 1.9 1.9 1.9 2.1 1.8 С
Podlaskie 1.6 1.6 1.6 1.3 1.5 D

Number o f locations 1834 1919 1871 2397 2666

S o u r c e :  Calculated by the authors on the basis o f PAIZ data.

C hart  5 p resen ts  regional var ia t ions in the  p roductiv ity  o f  labour,  in the  cap i
ta l- to -labou r  ratio  and  in the  T F P  be tw een  Polish regions.  T h e  ind ica to rs  were  
the h ighest in the p rov inces  o f  M azo w sze  and Silesia. T h ey  w e re  re la tive ly  high 
a lso  in L o w e r  S iles ia  (par t icu lar ly  regard ing  the T FP ) .  T h e  h igh  p roductiv ity  o f  
labour  in P om eran ia ,  W ie lk o p o lsk a  and L ubusk ie  co m b in ed  w ith  sligh tly  low er 
ca p i ta l- to - labou r  ratio  transla ted  into a com para t ive ly  h igh  T F P  level in the  p ro v 
inces. T h e  T F P  w as  high also  in the  prov ince  o f  K u jaw sk o -P o m o rsk ie ,  d u e  to the 
re la tive ly  high p roduc t iv i ty  o f  labour, co m p ared  w ith  the low cap i ta l- to - labou r  
ratio.

All the  ana lysed  factors w ere  the  low est in the no r th -eas tern  p rov inces  o f  
Po land  ( W a rm ia -M a z u ry  and Podlaskie),  in sou th -eas te rn  P o land  (Lube lsk ie ,  
P odkarpack ie ,  M a ło p o lsk a  and Ś w ię tokrzysk ie)  and in the  p ro v in ce  o f  Ł ódź. 
D ifferen t T F P  va lues  in p rov inces  m ay result f rom  d ive rse  sectora l s t ruc tu res  in 
the p roduct m arke t  and labour  m arket.  In p rov inces  w h e re  the  T F P  w as  re la 
tively h igh , a lo w -p roduc t ive  agricultural sec to r  accoun ts  for  a def in i te ly  low er

7 This function was developed into the labour productivity function and then, using the cross- 
section and time-series data, we estimated the elasticity o f production with regard to capital (To
karski, i in. 2005). Its value was a  = 0.706.



percen tage  o f  the  gene ra ted  va lue  added  and  em p lo y s  a low er  pe rc en ta g e  o f  the 
w o rk fo rce  than in o th e r  p rov inces  (G a jew ski ,  Tokarsk i  2004).

I f  w e  take  into acco u n t  the inves tm en t a t tract iveness  o f  ind iv idual regions,  
then w e  can c lea rly  see that the  m ost  eco n o m ica l ly  dev e lo p e d  reg io n s  are  also 
the m ost a t trac t ive  targets for foreign capital. T h is  conc lu s ion  is su p p o r ted  by the 
values  o f  co rre la tion  coeff ic ien ts  be tw een  the p roductiv ity  o f  labour, the  cap ita l-  
to - labour  ratio and the T F P ,  on  the one  hand, and the in tensity  o f  fo re ign  inves
to rs ’ ac tiv ity  in those  reg ions  (T ab le  6 ) 18, on the  other.

T a b l e  6

Correlation coefficients between the intensity o f foreign investors’ 
activities and the level o f economic development

Specification Pearson correlation 
coefficients

Productivity o f labour 0.906

Capital-to-labour ratio 0.821

Total factor productivity 0.752

S o u r c e :  Authors’ calculations.

18 The foreign investor investment activity ratio is defined as the ratio o f  the number o f the 
located foreign-owned firms (over 1 million) to the workforce size.



Capital-labour ratio

Capita l-labour ratio (K/L)

Й  1 1 0 , 8  d o  1 2 4 ,4  (2 )  
9 7 ,1  d o  1 1 0 .8  (4 )  
8 3 .4  d o  9 7 ,1  (3 )  
6 9 .7  d o  8 3 .4  (7 )

Ий 1,747 d o  1,875 (3)
1.653 do  1.747 (4)
1,471 do  1,653 (4)
1,278 do  1,471 (5)

V ,
/

Chart 5. Regional variations in the productivity o f labour, capital-to-labour ratio and the TFP 

S o u r c e :  estimated by the authors



T h e  resu lts  co n f irm  a s t rong  posit ive  re la tionsh ip  be tw een  the  level o f  a re
g io n ’s ec o n o m ic  d e v e lo p m e n t  and  the fore ign inves to rs ’ ac tiv i ty  there. In o ther  
w ords ,  the m o s t  d ev e lo p e d  reg ions  at trac t fore ign investors  w h o se  ac tiv i t ies  then 
s t im u la te  reg iona l deve lopm en t .  As a consequence ,  d isp ro p o r t io n s  b e tw e en  re
g ions  m ay  g row  even larger.

T h e  d iscussed  results  are  on ly  an in troduc tion  to the an a ly s is  o f  fo re ign  in
v e s tm e n ts ’ im pac ts  on  regional deve lopm en t .  T h is  research  is se r ious ly  h indered 
by the unava ilab il i ty  o f  statistical data  o f  the  requ ired  length . N everthe less ,  the 
research will be con t inued ,  as its o u tc o m es  m ay  turn out a usefu l tool supporting  
an adequa te  reg ional po licy  he lp ing  o ffse t  inequali ties b e tw e en  the levels  o f  
regional d e v e lo p m e n t  in the long  term.

V II .  F I N A L  R E M A R K S

T h e  a s sessm en t  o f  foreign in v e s tm e n ts ’ con tr ibu tion  e c o n o m ic  d ev e lo p m e n t  
in Poland  in the  con tex t  o f  var ia t ions  in the  e ff ic iency  o f  p ro d u c t io n  p rocesses  
canno t be explicit.  O n one  hand , the inves tm ents  are  an im portan t  channe l  for 
sha ring  kno w led g e ,  tech n o lo g y  and  new organ iza tional  so lu t ions  that are one  
source  o f  b road  techno log ica l  progress .  T hey  are  crucial fo r  su p p o r t in g  dom estic  
inves tm en t activities.  O n e  the  o th e r  hand , how ever,  fore ign inves to rs  are  in ter
ested in industria lised  reg ions ,  w h ere  G D P  and the p roduc t iv i ty  o f  labou r  are  
a lready  h igh  and  w h ere  the size o f  h u m a n  resources  is ad e q u a te  to the ir  needs,  
w h ich  m ak es  in te rreg ional var ia t ions  grow.
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Iwona Św ieczew ska, Zofia Wysocka

W PŁYW  BEZPOŚREDNICH INWESTYCJI ZAGRANICZNYCH NA 
PRODUKTYW NOŚĆ POLSKIEJ GOSPODARKI. ASPEKT SEKTOROW Y

I REGIONALNY

Głównym celem opracowania jest analiza wpływu bezpośrednich inwestycji zagra
nicznych na zm iany efektywności polskiej gospodarki, które m ogą być efektem szeroko 
rozum ianego postępu technicznego. Zmiany efektywności utożsam iane są ze zmianami 
łącznej produktywności czynników produkcji. Analizę przeprowadzono w dwóch uję
ciach: na szczeblu sektorowym i regionalnym. Pieiwsza część opracowania dotyczy 
analizy wpływu inwestycji krajowych i zagranicznych (jakie napłynęły do polskiej go
spodarki w formie inwestycji bezpośrednich) na zmiany łącznej produktywności czynni
ków produkcji. Celem badań jest: I) próba empirycznego określenia wpływu krajowych 
i zagranicznych inwestycji na zmiany łącznej produktywności czynników produkcji oraz
2) próba em pirycznej weryfikacji hipotezy, że inwestycje zagraniczne w większym stop
niu w pływ ają na poprawę efektywności procesów produkcyjnych niż inwestycje krajo
we. Analizę przeprowadzono na szczeblu sekcji i działów przemysłu i obejm uje lata 
1992-2002. W drugiej części podjęto próbę odpowiedzi na pytanie, czy, a jeśli tak, to w 

jakim  stopniu tempo rozwo ju poszczególnych województw je st skorelow ane z działalno
ścią inwestorów zagranicznych w tych regionach. Ze względu na dostępność danych 
statystycznych analizę ograniczono do lat 1998-2002. W każdej części przedstawiona 
została krótka analiza inwestycji zagranicznych na szczeblu poszczególnych sekcji 
i działów przemysłu, jak  również na szczeblu regionalnym.


