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

l-ilteen years  ago  Estonia regained its independence  and  began  a long transi­
tion from being a region o f  the Soviet Union to b ec o m e  M e m b e r  S tate o f  the 
European Union. T h is  im plied the transform ation o f  its eco n o m ic  system  from 

central planned econom y  to a m arket econom y. T he  present econom ic  system  has 
been achieved with the adoption o f  the obligations related to the EU mem bership .

A cc o rd in g  to the  p rocedu res  for co -o rd ina t ion  o f  EU b u dge t  polic ies ,  the 
multilateral su rv e i l lan c e  p ro ce d u re  d ic ta tes  the su b m iss io n  o f  s tab ili ty  p ro g ra m s 
and co n v e rg e n c e  p ro g ra m s  for each  M e m b er  States. T h e se  p ro g ra m s  m ust  p r i ­
marily refer  to  the c o n v e rg e n c e  criteria  es tab lished  in the  M aastr ich t  T reaty ; 
b o m  an ec o n o m ic  po in t o f  v iew , these criteria  regard  m acro  e c o n o m ic  variab les  
such as budget defic its ,  inflation and interest rates.

L o o k in g  at the  ec o n o m ic  coun try  p rob lem s,  the  po licy  m a k e r  needs 
3 m e so e c o n o m ic  represen ta t ion  o f  the econom y . T h e  eva lua t ion  o f  m any  ec o ­
nomic po licy  dec is ions  m ay  easily  be  ac com plished  by m e a n s  o f  m a c ro e c o ­
nom ic m ult isectoral  m ode ls ,  w h ere  m a n y  econom ic  var iab les  are  rep resen ted  
'v>th a detail su i tab le  for the policy  m a k e r ’s needs.

I his p ap e r  is d iv ided  in two sections. T h e  first section  repo r ts  key  figures 
and c o m m e n ts  ab o u t  recent d ev e lo p m e n ts  o f  the  E ston ian  e c o n o m y ;  the  second 
section c o n ta in s  the  co rn e rs to n e  o f  a m ultisectoral m a c ro e c o n o m ic  m ode l for Es­
tonia to g e th e r  w ith  a l im ited a m o u n t  o f  (sectoral)  eq ua t ions  w h ic h  exp la in  how  
"n p o r ts  m ay  co m p e te  aga ins t  dom es t ic  production  and the  evo lu t ion  o f  labour 
Productiv ity  for a l im ited n u m b e r  o f  industry  sectors. A set o f  s im u la t ion  exer- 
c 'ses sh o w s  the p o w e r  o f  this  m o d e l l in g  approach  to get policy  m a k in g  insights  
°1 the w o rk in g  o f  the  econom y .

^University o f Florence, Italy. 
University o f Tartu, Estonia.



II. R E C E N T  D E V E L O P M E N T S  IN T H E  E S T O N IA N  E C O N O M Y

2.1. E c o n o m ic  grow th  and its m ain  c o m p o n e n ts

Estonia  like tw o o th e r  Baltic S ta tes  -  L atv ia  and  L ithuan ia  -  are  the  only  
fo rm e r  S oviet  repub lics  that arc  the new m e m b e r  coun tr ies  o f  the  E u ropean  U n ­
ion s ince M ay  2004. T h e  success  o f  the  E ston ian  ec o n o m ic  d e v e lo p m e n t  as a re­
sult o f  ra the r  s tab le  ec o n o m ic  p o l i c y 1 w hich  has been d ev e lo p e d  af te r  rega in ing  
in d e p en d e n ce  in 1991 is co m p ara t iv e ly  h ighly  es t im ated  by  v ar ious  international 
eva lua tions .  For instance,  International Institute o f  M a n a g e m e n t  D ev e lo p m e n t  
( IM D )  W orld  C o m p e ti t iv en e ss  Y ea rbook  (W C Y ) nam ed  E ston ia  the  m o s t  c o m ­
petitive  E u ropean  post-soc ia l is t  coun try  am o n g  49 lead ing  and  em e rg in g  world 
e c o n o m ie s  inc luded  in the  IM D  com peti t iveness  survey . A cc o rd in g  to the IM D  
eva lua tions  2 002 ,  Eston ia  p laced  on  the 21s t  posit ion. S ince  2003 ,  the  IM D  has 
d is t ingu ished  the coun tr ies  into tw o groups: the b ig  co u n tr ies  (popu la t ion  over 
20  million) and  sm all  coun tr ies  (popu la t ion  u nder  20 m il l ion) ,  and  E ston ia  
p laced  on  the 17th p lace  a m o n g  29 small na t ions  ( IM D , 2003) .  A n o th e r  o rg a n i­
za tion  eva lu a t in g  com peti t ion  is the W orld  E conom ic  F o ru m  (W E F ) ,  w h o se  
com p e ti t iv e n ess  su rvey  inc ludes 120 countries .  T h e  W E F  co m p e t i t io n  g row th  
index (g rades  national ec o n o m ic  g row th  potentia l p e r  cap ita  for the next 5 - 8  
y ears)  p laced  Eston ia  in the  22 n d  posit ion; m ic ro eco n o m ic  index (g rades  na ­
tional p roductiv ity  or  G D I’ p e r  cap ita )  g ives  Estonia 28th  pos it ion  a m o n g  120 
e c o n o m ie s  (W E F ,  2003).  T hus ,  also acco rd ing  to the W E F  ev a lu a t io n s ,  E stonia  
got the h ighes t  co m p e ti t iv e n ess  g rade  am o n g  the E u ro p e an  post-soc ia l is t  
econom ies .

O n e  o f  the  charac ter is t ics  that d is t ingu ishes  E s to n ia ’s e c o n o m y  is the high 
level o f  ec o n o m ic  freedom . T h e  H eritage  F o u n d a t io n ’s e c o n o m ic  f reedom  index 
2004  p laced  E stonia  on the  6th posit ion  am o n g  161 o th e r  nations.  S uch  a high 
p lace  w as  g iven  to E ston ia  d u e  to the liberal trade  and o p en  fo re ign  inves tm en t 
polic ies ,  low contro l  o v e r  p rices  and a w e ll -deve loped  b an k in g  se c to r  (H eri tage  
F oundation ,  2004).

E co n o m ic  f reedom  and the  o p enness  o f  the  Eston ian  ec o n o m y  h ave  p layed  
an im portan t  ro le  in a t trac t ing  fore ign d irec t inves tm en ts  and  p ro m o tin g  ec o ­
nom ic  g row th ,  pa r t icu la r ly  in the  con tex t o f  p repa r ing  the  EU access ion .  E ston ia  
w as  n o m in a te d  as an  EU ca nd ida te  co u n t iy  in 19972. S ince  tha t t im e  the  ec o ­

1 Alter regaining the independence in 1991, Estonian governments have followed economic 
policy aimed at: 1) liberalization o f prices; 2) pri vatization o f state-owned enterprises; 3) introduc­
tion of a separate currency by means o f a currency board system; 4) maintaining a conservative 
fiscal policy; 5) implementing a very liberal foreign trade regime.

: The EU candidate countries o f the eastward enlargement formed two groups: 1) the Luxem­
bourg group o f candidate countries (formed in 1997): Poland, the Czech Republic, Hungary, Esto-



nom ic  g row th  o f  the  Eston ian  ec o n o m y  has been faster than  tha t o f  the  Euro  area 
(F igure  2.1). T h e  excep t iona l per iods  w ere  on ly  the 4 th  q u a r te r  o f  1998 and  the 
first th ree  quar te rs  o f  1999 d u e  to the R ussian  cris is  in A u g u s t  1998. E s to n ia ’s 
ec o n o m y  also  co n t in u ed  to g row  desp ite  the  bac k d ro p  o f  the  g lobal eco n o m ic  
s lo w d o w n  and  the dec l in ing  w orld  d em an d  and thus  w o rs e n in g  c o n d i t io n s  for 
export in the  years  2 0 0 1 -2 0 0 3 .

In 2003 E s to n ia ’s ec o n o m ic  grow th  s low ed d o w n  to 4 .7 %  (T a b le  2.1). T h is  
ind icator  is low er  than the ave rage  g row th  o v er  the  last th ree  y ea rs  bu t  co n s id ­
erably  h ig h e r  than  the EU and Euro  area ec o n o m ic  g ro w th  ( respec t ive ly  0 .8 %  in 
EU and 0 .4 %  in Euro  area). In recen t years  E s to n ia 's  e c o n o m ic  g ro w th  w as  
m a in ly  suppor ted  by inves tm en ts  and private  co n su m p tio n  (T ab le  2.1).

As ind icated  in the T ab le  2 .1 , in 2003 , the g row th  ra te  o f  v a lu e  added  has 
been the  m ost rem a rk a b le  in industry. It dec lined  in all sec to rs  and  tu rned  out to 
be nega tive  in ag r icu ltu re  sector. T h e  s lo w d o w n  in industry  se c to r  (par t icu lar ly  
in p ro ce ss in g  industry)  w as caused  by inhibited  expor t  g ro w th  and  s low  d e v e l­
opm en t o f  su b -co n tra c t in g  industries. At the sa m e tim e the  g ro w th  o f  value  
added in t ranspor t  and  c o m m u n ic a t io n s  sectors  acce le ra ted ,  d u e  to op t im iza t ion  
o f  cos ts  in transi t  c o m p a n ie s  and  im proved  profitab il i ty  o f  te lec o m m u n ica t io n s  
sector. Real g ro w th  o f  real es tate  and o the r  bus iness  related se rv ices  also  show ed  
acce lera tion ,  su p p o r ted  by rise o f  real es tate  m arke t and  go o d  e c o n o m ic  results  
o f  c o m p an ie s  invo lved  in in fo rm ation  techno logy ,  adve r t is ing  and  o th e r  business  
related serv ices .  T h e  dec reased  g ro w th  o f  va lue  added  in co ns truc t ion  sec to r  in 
2003 can  be  exp la ined  by s low ed  expans ion  o f  cons truc t ion  m a rk e t ,  b ro u g h t  on 
by recession  in road  cons truc tion .  Energy sec to r  g rew  also  re m a rk a b ly  d u e  to the 
d om estic  co n s u m p tio n  and  increase  o f  expo r ts3.

L ow  level o f  interest rates, h igh  real w ages  and  e m p lo y m e n t  g ro w th  in the 
cond it ions  o f  d e c l in in g  infla tion  and increasing  inves tm en ts  are  the  m a in  factors 
behind the recen t e c o n o m ic  g ro w th  in Estonia. E co n o m ic  g ro w th  o f  E ston ian  
econom y  is also  suppo r ted  by the  e c o n o m ic  d e v e lo p m e n t  in the  N ord ic  c o u n ­
tries, that w ere  g ro w in g  faster  than the  EU ave rage  du r in g  recen t years .  F in land  
and S w e d en  are  the  m a in  trading partners  o f  E ston ia  and  the m a jo r i ty  o f  FDI 
cam e to E ston ia  from  these  countries .  T hus ,  the  im pact o f  the  N ord ic  c o u n t r i e s ’ 
n e ighbourhood  on  the E s to n ia ’s e c o n o m ic  d e v e lo p m e n t  is s ign ifican t .

n|a, Slovenia, Cyprus, and 2) the Helsinki group oľ candidate countries (formed in 1999): Latvia, 
Lithuania, Bulgaria, Romania, Slovakia and Malia. The enlargement in May 2004 involved ten 
countries out o f twelve (excluding Bulgaria and Romania).

For additional information about the main components o f economic growth in Estonia see 
Convergence Programme [...] 2004, pp. 12-13; Eesti majanduse iilevaade 2003 [...] 2004, 
PP. 7-9.
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Fig. 2.1. Economic growth in Estonia and Euro area in 1996 -2003 (%)

S o u r c e s :  Convergence Programme 2004; Statistical Office o f  Estonia; Eurostat; Bank o f 
Estonia.

T a b l e  2.1

The main sources and contributions to economic growth in Estonia in 1997-2003 (in %)

Indicators 1997 1998 1999 2000 2001 2002 2003
GDP real growth 9.8 4.6 -0.6 7.3 6.5 6.0 4.7

Sources o f economic growth
Private consumption 7.8 4.3 -2.9 6.5 4.8 9.1 6.2
General government consumption 1.8 4.5 3.8 1.5 0.9 5.0 5.6
Gross fixed capital formation 17.6 11.3 -14.8 13.3 12.2 16.1 11.5
Change in inventories

(% o f GDP) 2.9 -0.3 -0.4 2.4 2.4 2.9 -1.4
Export o f goods and services 29.5 12.0 0.5 28.6 -0.2 0.6 6.0
Import o f goods and services 29.1 12.9 -5.4 27.9 2.1 5.4 9.0

Contribution to GDP growth
Domestic demand (excl.

Inventories) 9.3 9.2 -5.5 4.9 8.4 9.7 8.0
External balance o f goods

and services -1.7 -1.7 5.1 -0.5 -2.2 -4.5 -3.4
Growth o f value added by the main sectors

Agriculture 5.8 0.0 -2.5 -1 .0 -5 .0 1.4 -3.5
Industry 10.8 2.1 -3.6 13.9 8.5 8.6 8.4
Construction 15.2 18.3 -8.2 13.8 4.3 13.9 6.9
Services 8.7 5.3 2.1 5.5 7.2 4.6 3.7

S o u r c e s :  Ministry o f Finance o f Estonia, Statistical Office o f Estonia, Bank o f  Estonia.



2.2. C u r re n t  a cc o u n t  deficit  as the m ost  p r o b le m a tic  E s to n ia ’s 
m a cr o eco n o m ic  in dicator

T h e  high level o f  cu r ren t  acco u n t  defic it is a p rob lem atic  m a c ro e c o n o m ic  
indicator;  it w as  s ign if ican t ly  high in Estonia in 2003: - 1 3 .7 % .  By the  w ay ,  this 
is the h ighest  level o v e r  the  period 1997 -2003  (Tab le  2.2).

T a b l e  2.2

Main macroeconomic indicators o f the Estonian economy in 1997-2003 (%)

Indicators 1997 1998 1999 2000 2001 2002 2003
GDP (bln EEK) 64.0 73.5 76.3 87.4 97.9 108.0 116.2
GDP deflator 11.3 9.8 4.5 6.7 5.4 4.1 3.0
Consumer price index 11.2 8.2 3.3 4.0 5.8 3.6 1.3
Employment ( 15-74 years, ths.) 617.2 606.5 579.3 572.5 577.7 585.5 594.3
Employment growth -0.3 -1.8 -4.5 -1.2 0.9 1.4 1.5
Productivity growth 10.1 6.5 4.0 8.6 5.5 4.4 3.2
Unemployment rate 9.6 9.9 12.2 13.6 12.6 10.3 10.0
Average wages (EEK) 3571 4100 4418 4876 5511 6144 6709
Wage real growth 7.6 6.0 4.3 6.1 6.9 7.0 8.3
Investments & inventories (% 
of GDP) 28.0 29.3 24.5 27.8 28.9 31.4 32.9

„Current account (% of GDP) -12.1 -9.2 -4 .7 -5.8 -6 .0 -12.3 -13.7

S o u r c e :  Ministry o f Finance o f Estonia, Statistical Office o f Estonia, Bank o f  Estonia.

T h e  high cu r ren t  accoun t  defic it  is a lso  ind icated  in the  recen t W o rld  C o m ­
pet i t iveness  R eport as o n e  o f  the m a jo r  w ea k n esse s  o f  the  Eston ian  ec o n o m y  
(IM D , 2003).  T h ere fo re ,  the na tu re  and causes  o f  its h igh  level are  a lso  ca refu lly  
ana lyzed  by the  Estonian  g o v e rn m e n t  institutions. T h e  g ro w th  o f  trade ba lance  
deficit is the  m os t  no tab le  c o m p o n en t  o f  the cu rren t  accoun t .  R e la tive ly  s low  
grow th  in expo r t  o f  go o d s  and  se rv ices  in 2002 and a lso  in 2003  ( respec tive ly
0 .6%  and 6% ) co m p ared  to im port (respec tive ly  5 .4 %  and  9 % ; see  T ab le  2.1) 
can be exp la ined  by  the pos tponed  recovery  o f  foreign d em an d .  Im ports  in­
creased in 2 0 03 ,  rega rd le ss  o f  d ropp ing  g row th  o f  d o m e s t ic  d e m a n d ,  m ost ly  due  
to the g row th  o f  im ports  o f  capital goods ,  necessary  for im p ro v in g  the c o m p e t i ­
t iveness o f  the  E s ton ian  p roduc ts  in the w orld  m arke t  and  p rep a ra t io n s  for the 
F-U access ion .  H igh cu rren t  accoun t  defic it  can  also  be  ex p la in e d  by  la rge  v o l­
ume o f  re - inves ted  revenues ,  ga ined  from profi tab le  fore ign  inves tm en ts  ( fo r  in­
stance, the re - inves ted  revenues  m a d e  up 4 .8 %  o f  G D P  in 2003).

T h e  role o f  inves tm en ts  in e c o n o m ic  dev e lo p m e n t  o f  Eston ia  has s ign if i­
cantly  inc reased  d u r in g  the  recen t years, e s tab l ish ing  a round  3 3 %  o f  the  G D P  in 
2003 (T ab le  2.2). T h e  m ajo r i ty  o f  inves tm en ts  w ere  m a d e  into the  ene rgy  sector,



fol lowed by  ho te ls  and  restau ran ts  and transport  (par t icu lar ly  ra i lw ay  transpor t)4, 
w areh o u s in g  and  com m unica t ion .

R easons  for  the cu rren t  ac co u n t  dc l ic i t  m ay  not reflect s ign i f ican t ly  the ba l­
anced  g ro w th  o f  the  Estonian  econom y . T h e  reasons  o f  cu rren t  acco u n t  d e te r io ­
ration can  be su m m ar ize d  as fo llows: 1) the high ec o n o m ic  g ro w th  has been 
caused  by the fore ign rather  than  by the  dom es t ic  d em an d ,  and  the  ec o n o m ic  c y ­
cles o f  E ston ia  and  EU have  been  slightly  d if fe ren t  so far; 2) E s ton ian  e c o n o m y  
needs  big inves tm ents ,  par t icu la rly  inves tm en ts  into in fras truc tu re  and  ene rgy  
sector; 3) op tim is t ic  expec ta t ions  and big capital f low s c o n n e c ted  w ith  the EU 
access ion  (see  also  C o n v e rg e n c e  P rogram m e, 2004). T hus ,  in the  c o n d i t io n s  o f  
rapid  d ev e lo p m e n t  o f  E ston ia  as a coun try  with sm all very  o p en  e c o n o m y ,  cu r ­
rent accoun t  defic it  m ay  be cons idered  as a so-ca lled  ‘su p p le m e n t  g o o d ’ for the 
high e c o n o m ic  g row th  rate. By the w ay, the curren t acco u n t  def ic i t  w as  the lo w ­
est in 1999 ( -4 .7 % )  w hen  the eco n o m ic  g row th  rate tu rned  ou t to be  nega tive  
( -0 .6 % )  d u e  to the  co n seq u e n ces  o f  the  Russian  crisis.

2.3. C o n v e r g e n c e  p r o g r a m m e  and jo in in g  the E M U

T h e  ec o n o m ic  refo rm s ,  s ta rted  af te r  rega in ing  in d e p en d e n ce  and  h ave  p ro ­
gressed  rap id ly  du r in g  the p repara tions  for the EU access ion ,  are  co n t in u in g  in 
the cond it ions  o f  the  Estonian  full EU m em bersh ip .  T h e  m a in  goal o f  the curren t  
reform  p rocess  is the  c o n v e rg en ce  to the EU e c o n o m ic  d e v e lo p m e n t  level.  T h e  
f ram ew ork  for the re fo rm  p rocess  in o rder  to ach ieve  the c o n v e rg e n c e  goal is set 
by  the Eston ian  P re -access ion  E conom ic  P ro g ram m e (PE P , a p p ro v e d  by  the Es­
ton ian  g o v e rn m e n t  in A u g u s t  2003)  and the  C o n v e rg e n c e  P ro g r a m m e  p repared  
by the M inis try  o f  F in an c e  in co l labora t ion  w ith  the B ank  o f  E ston ia  and  M in is ­
try o f  E co n o m ic  A ffa irs  and  C o m m u n ic a t io n s  in M ay 2 0 0 4 5.

A c c o rd in g  to the  C o n v e rg e n c e  P rog ram m e, the p r im ary  m a c ro e c o n o m ic  o b ­
je c t iv e  o f  E ston ia  is to facilita te the real co n v e rgence  o f  nat ional  ec o n o m y  by

4 In 2002 and particularly in 2003, large loan-financed investments were made in the railway 
transport sector in order to rent the oil wagons mainly to Russian companies for transportation oil 
over the territory o f Russian Federation. These investments were financed by the Estonian subsidi­
aries o f Nordic banks. The extraordinariness o f these transactions can be described by the fact that 
in 2003, the total imports o f oil wagons increased by more than five times, reaching 4.1 bn EEK 
(compared with the 0.77 bn in 2002). Those investments are related to few private companies, op­
erating mainly abroad and thus, they do not reflect general trends in the Estonian economy and do 
not thereby represent extra burden e.g. on labour resources. The latter investments should start to 
generate export revenues to cover made investments (see also Eesti majanduse iilevaade 2003...).

5 Information about the forecasts o f the main macroeconomic indicators o f the Estonian 
Economy for the years 2004-2008 and the general government budget are presented in the an­
nexes 1-5.



m eans  o f  su s ta in a b le  ec o n o m ic  g row th  supported  by  low  in f la tion  and  successfu l 
policy mix. T h e  C o n v e rg e n c e  P ro g ram m e sets  ou t  the c o n d i t io n s  for su s ta inab le  
g row th  in the  m e d iu m  te rm  (2 0 0 4 -2 0 0 8 ) :  p ru d en t  fiscal po licy ,  open  and  f lex i­
ble m ark e ts  o p e ra t in g  at full capac ity ,  and inves tm en t in physical  and  hu m a n  
capital. T h e  po licy  m ix inc ludes  conserva t ive  fiscal po licy  w ith  an expl ic i t  rule 
o f  nom ina l  bu d g e t  ba lance ,  w h ich  is m ak ing  an effort  in c o m p ly in g  E stonian  
m one tary  po licy  to tha t  o f  the  E M U , in o rd e r  to adap t the  eu ro .  S u s ta in ab le  e c o ­
nom ic g ro w th  also  m e an s  s ign if ican t  inves tm en t into h u m a n  cap ita l  (education ,  
health , im p ro v e m en t  o f  d e m o g ra p h ic  s ituation ,  etc.) and  inc ludes  the  policy  
m easu res  and  the  c o r re sp o n d in g  s tructure  o f  genera l  g o v e rn m e n t  bu d g e t  that 
support d e v e lo p m e n t  o f  social secur i ty  system . P ar t icu la r  a t ten t io n  shou ld  be 
paid to p ro m o tin g  liberal co n d i t io n s  on the labour  m arke t ,  inc lud ing  f ree  m o v e ­
ment o f  labour,  reduc t ion  o f  tax burden , ac tive  labour  m a rk e t  po l ic ie s  and  c o o r ­
d ination  b e tw e en  educa t ion  and em p lo y m e n t  policies.

S ince  Ju n e  2 0 04 ,  Eston ia  partic ipa tes  in E R M  II m a in ta in in g  the  presen t 
C u rren c y  B oard  sy s tem  unila tera lly . T h e  exc h an g e  ra te  o f  E s ton ian  kroon with 
euro has been  fixed s ince 1999 (1 euro  =  15.647 E E K ) and  the  EU institu tions 
have asser ted  the  c o n fo rm ity  o f  cu r rency  board  sy s tem  for  the  p ar t ic ipa tion  in 
ERM-11. B e fo re  the ad o p t io n  w ith  euro  zone ,  Eston ia  is not requ ired  to  abandon  
the cu r rency  b o a rd  sy s tem  and  the  cu rren t  f ixed e x c h a n g e  ra te  w ith  the euro. 
I hus, the en trance  into ERM  II d oes  not entail high po licy  c o n v e rg e n c e  cos ts  for 
Estonia. T h e re  are  no  m e d iu m - te rm  susta inab il i ty  issues  e m e rg in g  at the  cu rren t  
ju n c tu re  that sh o u ld  b e  add ressed  th rough  the e x c h a n g e  rate sy s tem  ra the r  than 
o ther  po licy  m easures .  T here fo re ,  there is also no  reason  to  su p p o se  tha t the  cu r ­
rency b oard  a r ra n g e m e n t  w ou ld  b e c o m e  a less ap p ro p r ia te  a r ra n g e m e n t  o v e r  the 
m ed ium  te rm  (see  a lso  Convergence Programme 2004 , p. 9).

A c c o rd in g  to the  EU M aas tr ich t  T rea ty  rules, E s ton ia  m u s t  m e e t  the c o n v e r ­
gence cr i te r ia  rega rd ing  the budge t defic it  (not ex c ee d in g  3 %  o f  G D P ) ,  sta te  debt 
(not ex c ee d in g  6 0 %  o f  G D P ) ,  infla tion  and interest ra tes  c lo se  to the  respec tive  
average  o f  the three EU co u n t r ie s '  (with the lowest ind ica to rs  inf la tion  rate m ust 
not exceed  o f  th ree  EU m e m b e r  s ta te s ’ lowest inf la tion  by m o re  than  1.5 p e r ­
cen tage points),  in o rd e r  to get the final acce p ta n ce  o f  euro . T h e  m ost  p ro b le m ­
atic task for Eston ia  se em s  to be  keep ing  o f  low infla tion  rate. F o r  ach ie v in g  the 
co n v e rg en ce  goal ,  rap id  g row th  o f  p roductiv ity  and in c o m e  is p red ic tab le ,  and  as 
a rule that ac c o m p a n ie s  w ith  a se rious p ressu re  on rap id  rise o f  prices. E s to n ia ’s 
small open  e c o n o m y  is vu lne rab le  to the foreign pr ice  level, pa r t icu la rly  to the 
com para t ive ly  h ig h  p r ice  level o f  the N ord ic  countries .  In the  c o n d i t io n s  o f  free 
m o v e m en t  o f  labour,  Eston ia  will have  a se rious  threat that par t  o f  w e l l -qua lif ied  
labour force  m ay  leave the country .  C onsequen t ly ,  there w ill be  a se r io u s  p res ­
sure on  w a g e  g ro w th  and  Eston ia  can  not any  longe r  be  a co u n t ry  o f  low  labour 
costs for the  foreign investors.  It can  be  expected  tha t m a n y  fo re ign  f i rm s  w h ic h



h av e  bene f i ted  from  the  ad v an tag e  o f  rela tively  cheap  Eston ian  labou r  fo rce6 
shou ld  ch a n g e  the ir  bus iness  s tra tegy  in fo r thcom ing  2 - 3  years .  T h e  coun try  
shou ld  d e v e lo p  co n d i t io n s  for rapid  inc rease  o f  p roductiv ity  and  s ign if ican t  d e ­
clin ing o f  stm ctural unem ploym ent,  in o rder  to be continuously  at tractive for FDI.

2.4. F rom  in vestm en ts  to in n ovation  based  ec o n o m y  as the m ain  task  
o f  the E s to n ia ’s d ev e lo p m en t

So far, the factors o f  the  p roductiv ity  g row th  m a in ly  re lied  u p o n  the s truc­
tural and o rgan isa tiona l  activities; on ly  few inves tm en ts  w ere  m a d e  by the Esto­
nian and foreign capita l based en terp rises  into innovative  p ro d u c t io n  and  q ua l i­
fied labour force. T h e  con tr ibu t ion  o f  p r iva te  inves tm en ts  into R & D  has been 
m arg ina l ,  the inves tm en t into R & D  has m ain ly  been  m a d e  by  the  Eston ian  g o v ­
ernm ent,  and  these  a m o u n ts  fo rm ed  less than 1% o f  G D P  (1 .9 %  o f  G D P  in EU 
in 2000; F igure  2.2). In the fo rthcom ing  years  both , E ston ian  and fo re ign  capital 
based  en te rp r ises  sh o u ld  obv ious ly  invest m uch  m o re  in the  R & D  activities,  
educa t ion  and  re tra in ing  labour  force.
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Fig. 2.2. Research and Development (R&D) expenditure in EU-15 and accession countries
(AC 10) in 2000

S o u r c e :  Eurostat; Convergence Programme, 2004.

A cc o rd in g  to the Eston ian  research  and d e v e lo p m e n t  s t ra tegy  „E s to n ia  based  
on k n o w le d g e ” (app roved  by the Estonian  Par l iam en t on  D e c e m b e r  6, 2001) ,  E s­
to n ia ’s n a t io n a l’s and  g o v e r n m e n t ’s s tra teg ic  priori ty  is rem a rk a b le  to support
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6 The average wages were ca 420 euros in 2003; the growtli o f  nominal wages was around 
88% and average yearly wage real growth about 7 during the period 1997-2003 (see Appendix 1).



R & D  and  innova tion  ac tiv i ties  in o rder  to ach ieve  long - te rm  e c o n o m ic  co m p e t i ­
tiveness  and  to shift d e v e lo p m e n t  from the in v e s tm e n t  based ,  to the  innova tion  
based ec o n o m y .  In o rd e r  to ach ieve  this  goal,  it is p lan n ed  to inc rease  total R & D  
expend itu re  to the 1 .5%  level o f  G D P  in 2006, w hich  w ou ld  b r ing  Eston ia  c loser  
to the  ave rag e  o f  EU m em bers .

T h e  sh if t  o f  the Eston ian  ec o n o m ic  d ev e lo p m e n t  from  the  inves tm en t  to the 
innovation  based  and  the  fulfi lm ent o f  the c o n v e rg en ce  p ro g ra m m e  o r ien ted  on 
susta inab le  and  ba lanced  e c o n o m ic  g row th  also s t resses  the  necess i ty  to im prove  
the qual i ty  o f  ana ly s is  and  eco n o m ic  data  sets. T h e  co m p re h e n s iv e ,  in te rna tion ­
ally co m p a ra b le  and  re liab le  in form ation  is necessa ty  in o rd e r  to  pred ic t  the 
m ain  d e v e lo p m e n t  trends  and poss ib le  s tructura l ch a n g e s  o f  the  ec o n o m y  in 
short, m e d iu m  and  long  run perspective .  G loba l iza t ion  and  EU en la rg em e n t  
p rocesses  are  ac co m p an ie d  not on ly  w ith  the cha l lenges  for d e v e lo p m e n t  o f  new  
business  bu t  also  w ith  the  increasing  com peti t iveness  and  new  risks. T here fo re ,  
p rofound  a rg u m e n ta t io n  and  fo recas ts  are u n av o id ab le  for m a k in g  p ro p e r  public  
and pr ivate  in v e s tm e n ts  in bo th  physical and hu m a n  capital.

III. T H E  S K E L E T O N  O F  T H E  M U L T I S E C T O R A L  E S T O N I A N  M O D E L

3.1 T h e  In p u t-o u tp u t  table and the basic  d ata  b ase

T h e  bas ic  p u rp o se  o f  the m ode l is to  m a k e  long -te rm  p ro jec t ions  fo r  the  Es­
tonian ec onom y . M ost o f  the  data  used in the p resen t version  are  from  the  input-  
output tab le  m a d e  ava ilab le  by the  E ston ian  Statistical O ff ic e  for the  y ea r  19977. 
The dala  on  final d e m a n d  and  value added  co m p o n e n ts  are  no t  yet ava ilab le  in 
time series  w ith  a sectoral detail s im ila r  to that o f  the lO  table. F u r the rm ore ,  the 
Estonian S tatistical O ff ice  has not used the 10  tab le  as  b e n c h m a rk  for the  p ro d ­
uct accoun ts .

A t p resen t,  w e  no tice  tw o  sign ifican t d iscrepanc ies :  a) d i f fe rences  be tw een  
the co lum n  and  row  totals o f  the  10 table and the f low s in the  na t ional  accoun ts ,  
and b) d isc repanc ie s  in the p ro d u c t  accoun t be tw een  resources  and  in te rm ed ia te  
and final co n s u m p tio n  com ponen ts .

W ith the  ava i lab le  data ,  m ost ly  from the IO table, a ske le ton  o f  the  Estonian  
model has  been  bu il t  w ith  a m in im u m  o f  equations .  T h e  10  tab le  d is t ingu ishes  
dom estic  and  im ported  flows; con ta ins  6 final d em an d  c o m p o n e n ts  (personal 
consum ption  ex pend itu re ,  inves tm en ts ,  inventory  changes ,  expo r ts ,  g o v e rn m e n t  
expend itu re  and  co l lec t ive  co n su m p tio n  expend itu re) ,  no  v a lu e  added  c o m p o ­
nent is ava ilab le  at sectoral level.

The first description o f the Estonian input-output table is in Dedekgkajeva (2000).



M atrices  and  vec to rs  suppo r t ing  the E ston ian  model are  co l lec ted  in a file (a 
v am  file d esc r ibed  in Interdyme*) w hich  cons ti tu te  the basic  data  base. T h e  m a ­
trices and v ec to rs  w h ich  c o m e  from  the 10  table and  are used  in the  presen t v e r ­
s ion o f  the E ston ian  m ode l are:

am : inpu t-ou tpu t coeff ic ien ts  m atr ix
m m : im port  shares  m atr ix
gm : va lue  added  shares  m atr ix
out : sectoral ou tpu t vec to r
pce io : p r ivate  co n su m p tio n  expend itu re  vec to r
ccp : p r ivate  co l lec tive  c o n su m p tio n  vec tor
gov : g o v e rn m e n t  co n su m p tio n  vec to r
pde : inves tm en t by  p roduce rs  vector
ven : inven to ry  ch anges  vec tor
ex : ex p o r ts  vec to r
imp : im ports  vec to r
taxprodv : net taxes  on p ro d u c ts  vec tor
w agv : c o m p en sa t io n  o f  em p lo y ee s  vec tor
ind taxv : o the r  net taxes on p roduction  vec tor
rgev : o p e ra t in g  su rp lu s  and  o the r  incom e
vad : v a lu e  added  vec to r
B esides  these  vec to rs  and  m a tr ice s  ob ta ined  directly  or  th rough  very  s im p le  

m an ip u la t io n  from  the  10  table, the re  are o th e r  vec tors  such  as: 
em p  : the em p lo y m e n t  vec to r

and  o thers  w h ich  represen ts  ex o g e n o u s  (for  the s tand ing  a lo n e  m o d e l)  variab les  
such as:

p im  : the  im por t  p rices  vec tor
as well as vec to rs  genera ted  du r ing  the  solu tion  o f  the  model:  

c im  : the  cos t  o f  im ported  m ater ia ls  vec to r
unitva  : the  value  added  per  unit o f  ou tpu t vec to r  
p d m  : the d o m es t ic  prices  vec to r
pm ix  : the domestic consumption prices vector (IO sectoral classification) 
B ridge  m a tr ice s  for personal  c o n su m p tio n  and  inves tm en t  a re  no t  y e t  av a i l ­

able. C o n seq u en t ly ,  inves tm ents  by investors and personal co n s u m p tio n  c lass i­
fied on  the s ide  o f  the  c o n s u m e r  are not yet in troduced  in the  Eston ian  vam  file.

* The following acronyms are from the configuration file o f  the Estonian vam file. This file, 
named vainest.cfg, is reproduced in the Appendix 7. This file drives the construction of the vam 
file by using G7.



3.2. E q uation  form u la t ion

I’lic m ode l c o n ta in s  eq ua t ions  for a) im port  shares ,  and  b) very  s im p le  ( la ­
bour) p roduc t iv i ty  functions.

a) im p o r t  sh a r e  eq u ation s
W h a te v e r  the  ana ly tica l  s t ruc tu re  o f  a sectoral im port eq u a t io n  m ay  be, total 

(sectoral)  o u tp u t  ap p e a rs  am o n g  the exp lana to ry  variab les .  In fact,  total real re ­
sources ( im por ts  p lus  ou tpu t)  vary to m a tch  the  total ( in te rm e d ia te  p lus  (Inal) 
real d em an d .  A n inc rease  (decrease )  o f  total dem an d  g en e ra te s  an  inc rease  (d e ­
crease) in total resou rces ;  then , an increase (dec rease )  in d o m e s t ic  ou tpu t  is e x ­
pected to  be  assoc ia ted  to an increase  (decrease )  o f  im ports .  In o th e r  w ords ,  total 
dem and  is sa t isf ied  w ith  dom es t ic  and foreign p roduc tions ;  ho w ev e r ,  the  shares  
o f  these  tw o  ' r e s o u rc e s ’ m ay  vary. Im ports  subst i tu t ion  m e an s  that im ports  take 
the p lace  o f  d o m e s t ic  p roduc tion ;  im ports  elast icity  (no t  equa l  to o n e)  evokes  
that,  as G D P  increases ,  im ports  m ay  inc rease  (e lastic ity  g ra te r  than  one)  o r  d e ­
crease (e las t ic i ty  less than  one)  its w eigh t o v e r  d o m es t ic  resources.

A s for  any  e c o n o m ic  variable,  the re  m ay be  m a n y  analy tica l  fo rm s su g ­
gested by  the p u re  e c o n o m ic  theory ,  by  the  ec o n o m e tr ic  a s su m p t io n s  ab o u t  the 
‘p robabil i ty  gen e ra t in g  fu n c t io n ’, and by the e c o n o m ic  w isd o m . T h e  pure  e c o ­
nom ic theory ,  w h ic h  is a s y n o n y m o u s  o f  neoclassical  theory ,  leads to  analy tical 
forms d ed u c ed  th ro u g h  an o p tim iza tion  p rocess  app l ied  to rarely  o b se rv e d  func­
tions (such  as util ity  functions and  production  functions),  but w id e ly  ava ilab le  
from ec o n o m ic  tex tbooks .  T h e  e c o n o m e tr ic  a s su m p tio n s  m ay  ignore  the  e c o ­
nom ic theo ry  in favour  o f  a r ich and sophis tica ted  desc r ip t ion  o f  the  ran d o m  er­
ror a t tached  to any  analy tica l form. For a g iven ec o n o m ic  p h e n o m e n o n ,  the  ec o ­
nom ic w isd o m  su g g e s ts  a list o f  de te rm inan ts  su p p o r ted  by  e c o n o m ic  theories  
and by the  m ode l b u i ld e r ’s experience.

A nyhow , sectoral output is expected  to be a lw ays  a m o n g  the exp lana to ry  vari­
ables; this implies a s im ultaneous  solution o f  sectoral im port  and sectoral total 
o u tp u t .  H ow ever ,  the cho ice  o f  the analytical form is up  to the m odel builder.

In the  p resen t  case , sectoral im port  sha re  eq ua t ions  h av e  b ee n  im plem ented .  
The im port  sha re  is rela ted  to the total resource  ( im p o r ts  p lus  total ou tpu t) .  T h e  
analytical fo rm  is very  naive; g iven  the sectoral im por t  sha re  at the  base  year, 
inipsho, it varies  fo llow ing  a trend. T h en  for each  sector ,  the  im port  sha re  e q u a ­
tion has  the  fo llow ing  form:

impsh, =  iinpshg + a * t

w here  the  p a ra m e te r  a m a y  b e  pos it ive  or  nega tive  in te rp re ting  respec tive ly  the 
case o f  im port  pene tra t ion  o r  d om estic  ou tpu t expansion .

The Interdyme code fulfils this property in the Seidel function.



b) L a b o u r  p rod u ctiv i ty  eq u ation s
T h e  labou r  p roductiv ity  equa tions  have been  es t im a ted  for  a subse t  o f  10 

sectors. T h e  E s ton ian  Statistical O ff ice  publishes  data on em p lo y m e n t  and data  
on industria l  p roduc tion  indexes. Both data do  not m atch  the 1 0  sectora l c lass i f i­
cation. H o w ev er ,  so m e  data m ay  be easily  related to the 10 sec to rs ;  o th e r  data do 
not o ffe r  su ff ic ien t  h in ts  to  be  rela ted  to well def ined  sectors. T im e  series  o f  in­
d ex es  o f  industrial p roduction ,  applied  to the sectoral ou tpu t  from the 10  table, 
have  m ade  poss ib le  the p roduction  o f  tim e series o f  sectoral total o u tp u t  at c o n ­
stant prices. B oth  em p lo y m e n t  and  total ou tpu t t im e series h a v e  been  u sed  to e s ­
tim ate  labour  p roductiv ity  equa tions  in the fram ew ork  o f  the  V e r d o o rn ’s law. 
N ot all the  sec to rs  have  a labour  p roductiv ity  equa tions ,  ne i the r  c ro ss -o v e r  e f ­
fects on  p r ice  fo rm a tion  have  been  im plem ented .  A n y w ay ,  these  equa tions  
en l igh ten  the  im pac t o f  the ou tpu t g row th  on the sectoral labou r  requ irem en ts  
o v e r  time.

3.3. T h e  ‘p a s t ’ an d  fu ture  scen ar ios

T h e  E s ton ian  Statistical O ff ice  has  not yet ha rm on ized  the  10  table with  the 
national accoun t  statistics. T h e  O ff ice  is in the process  to rev ise  the  cons truc t ion  
o f  the  E s ton ian  10  tab les  and  the production  o f  t im e se ries  s tr ic tly  related to the
10 final d em an d  and value added  com ponen ts .  M eanw hile ,  the  m a cro  var iab les  
o f  the nat ional  accoun ts  are the on ly  t im e  series available . T h e y  h av e  been  used 
to  des ign  the ‘p a s t ’ scenarios .  T h e  ‘p a s t ’ fills the t im e span  up  to the  p resen t 
lime. O f  cou rse ,  it m us t  inc lude the 10  table base y e a r 10.

T ab le  3.2 sh o w s  the m a cro  var iab les  used to reconstruc t  th e  ‘p a s t ’ from  yea r  
1993 to 2003. T ab le  3.3 sh o w s  the  rate  o f  g row th  o f  the  data o f  T a b le  3.2.

T h e  m a cro  var iab les  from  T ab le  3.1 have  been used  as indexes  and  applied  
to the  co r re sp o n d in g  vec tors  o f  the 10 table. T h e  ra te  o f  g ro w th  o f  each  e lem en t 
o f  a vec to r  as well as its total su m  is equal to that o f  the m a c ro  variable.

T h is  ‘u p d a t in g ’ has not been  applied  to the inventory  c h a n g e s  vector.  T h is  
vec tor  co n ta in s  nega tive  and posit ive  flows, w hich  are  expec ted  to c h a n g e  sign 
ov er  time. It does  not m ake  any  sense  to ‘m o v e ’ the vec to r  p re se rv ing  the  sign o f  
each flow, b ec au se  this im ply  a cons tan t  decay  or  a cons tan t  ac cu m u la t io n  o f  in­
ven to ries  at sectora l level.  T h e  sectoral inventory  change  dese rv es  a m o de l l ing  
ap p roach  ra the r  a s im p le  in d e x a t io n " .

1(1 The IO table base year is the year which the tabic refers to. In the present case, the base 
year is 1997. Notice that the data base spans from 1990 to 2015 (the first active line o f the vam 
configuration file); it contains the available time series and provides room to project up to year 
2015.

11 See, for example, the modelling approach suggested in Almon el al. (1974).



F urthe rm ore ,  the  ‘s ta tis t ica l d isc re p an c y ’ is no t  p resen t in the  10  table; 
hence,  it ha s  not been  used  to com ple te  the  re -construc tion  o f  the  past. T h is  
m akes  the G D P  c o m p u te d  from  the  national acco u n t  not c o m p a ra b le  w ith  the 
G D P  from the  lO  table. T ab le  3.3 show s  the G D P  rate  o f  g ro w th  w ithou t  the 
‘statistical d i s c re p a n c y ’. T h e  d if fe rence  be tw een  the  G D P  rates  o f  g ro w th  is no ­
ticeable; it s t resses  the im p o r ta n ce  o f  the rates o f  g row th  o f  the  va r iab le  in the 
p roduct ac co u n ts  in d e te rm in in g  the G D P  rate o f  g row th .

T h e  ‘fu tu re ’ has  been  des igned  fo llow ing  the ec o n o m ic  persp e c t iv es  p re­
pared by  the M in is try  o f  F inance  o f  Estonia , the  S tatistical O ff ic e  o f  Eston ia  and 
the Bank o f  E stonia  and  sh o w n  in the Source  o f  g ro w th  sec tion  o f  A p p en d ix  2 
table. T h e  fo l low ing  T ab le  3.1 con ta ins  the da ta  used  for d e s ig n in g  the  ‘fu tu re ’ 
scenario.

T a b l e  3.1

The rates o f growth driving the 2004-2010 scenario

2004 2005 2006 2007 2008 2009 2010
Private Consumption 6.2 6.0 6.3 5.4 5.3 5.3 5.3
Government expenditure 6.5 3.9 3.6 3.3 3.1 2.9 2.7
Investments 6.7 9.1 7.8 7.7 7.7 7.7 7.7
Exports o f goods and services 7.4 8.5 9.9 9.3 9.3 9.3 9.3
Imports o f goods and services 7.2 7.9 8.9 8.7 8.5 8.5 8.5

S o u r c e :  Own calculations.

T h e  ra tes  o f  g ro w th  from 20 0 4  to 2008  are taken  from  A p p en d ix  2; the  rates 
o f  g row th  in yea rs  20 0 9  and  2 0 1 0  are a s im p le  ex tens ion  o f  those  recorded  in the 
year  2008  with  the excep t ion  o f  the G o v e rn m e n t  ex p e n d itu re  rate  o f  g row th .
I his has  been reduced  to the  levels  o f  2.9 and 2.7 respec tive ly  fo r  the  yea rs  2009  
and 2010  fo llow ing  a trend w hich  should  interpret the  t igh ten ing  o f  the  G o v e rn ­
m ent ex p e n d itu re  in the  v iew  to jo in  the euro  area o r  to b e h a v e  a c co rd in g  to the 
euro  area fiscal m o n e ta ry  constra in ts .

T h e  ske le ton  o f  the  E ston ian  m odel a l low s us to  start a p re l im in a ry  ev a lu a ­
tion o f  the  m ode l pe rfo rm ance .

All the  final d e m a n d  co m p o n e n ts  are a s sum ed  ex o g e n o u s ;  each  sec to r  o f  any 
hnal dem an d  c o m p o n e n ts  fo llow s the co rresp o n d in g  total.  F igure  3.1 sh o w s  in 
a m u lt ig raph  box  the  sca tte r  o f  Personal co n su m p tio n  exp e n d itu re ,  Inves tm ents  
and Exports .  T h e  g rap h s  o f  these  final d em an d  c o m p o n e n ts  a re  the  sa m e  in all 
the sectors.

In the presen t vers ion  o f  the m odel,  both im ports  and  o u tp u t  are  en d o g e n o u s  
variables. S ince  im ports  have  p rocessed  as any  o the r  final d e m a n d  co m p o n en t ,  
their  s im u la ted  va lues  m ay now  b e  co m p ared  w ith  the  ‘p a s t ’ and  ‘fu tu re ’ rec o n ­
structed  values.



Figures  3 .2 -3 .7  sh o w  the beh av io u r  o f  the naive im por t  eq u a t io n s  descr ibed  
above, In genera l ,  they  gene ra te  good  s im u la t ions  o f  the  sectoral  im por ts  tim e 
series. T h ese  f igures  show  the values  in the t im e  interval 1 9 9 3 -2 0 1 0 ;  up to yea r  
1997, the m odel d oes  not co m p u te  any  s im ula t ion  value. In the  yea rs  1998 to 
2010 , a s su m in g  that the  scenario  var iab les  ( Im pS ce )  be  really  ob se rv e d ,  the  sca t­
ter o f  the ir  s im u la ted  values  ( Im p S im )  show  the p o w er  o f  the  m ode l to m im ic  
the ‘o b s e rv e d ’ ec onom y . W e ar in g  apparel,  L ea ther  and lea ther  p roduc ts ,  P rod ­
ucts o f  ag r icu ltu re  and  m ach ine ry  and equ ip m en t  im ports  ap p e a rs  to be  well pre­
dic ted  by the m ode l;  w ood  and p ro d u c t  o f  w ood  and pulp , p ap e r  and  p ap e r  p ro d ­
ucts im ports  a re  respec tive ly  o v er  and  under  predic ted .

F igures  3 .8 -3 .11  co m p a re  the im ports  and total ou tpu t in d e x es  (1997  =  1) at 
sectora l level.  T h ese  figures show  the  com pos i t ion  o f  the  sectoral  total resources  
requ irem ents .  All final d em an d  co m p o n e n ts  are a s su m ed  to g ro w  (T a b le  3.2) and 
co n seq u e n tly  total resou rces  will g row  at their  ave rage  rate. T h e i r  c o m p o s i t io n  is 
expected  to ch a n g e  o v e r  time. B ecause  o f  the a s sum ed  sc en a r io  and  its im ple­
m entat ion  in the m ode l f ram ew ork ,  im ports  g row  faster  than  ou tpu t  in all the 
sectors.  Sectoral p e r fo rm an ce  is in f luenced  by the sectoral “o p e n n e s s ” . Pulp , p a ­
per  and p ap e r  p roduc ts  and  chem ica ls ,  chem ica l  p roduc ts  sh o w  a rem a rk a b le  in­
c rease  o f  im ports  and a dec lin ing  ou tput;  as reported  above ,  Pulp , p a p e r  and p a­
per  p roduc ts  sec to r  has  a very  high im port share  and  the ch em ica ls ,  chem ica l  
p roducts  sec to r  be longs  to the serious ly  unshelte red  sec to rs  w ith  an im port share  
o f  69% . O th e r  m in in g  products  sec to r  with an im port sh a re  o f  4 7 %  m ain ta in s  
a cons tan t  o u tp u t  level o v e r  t im e w h ile  p roduct o f  ag r icu ltu re  with  its 2 5 %  m ay 
lightly expand  its output.

F igures  3 .1 2 -3 .1 6  show  the  re la tionsh ip  betw een  total o u tp u t  and  e m p lo y ­
m en t at sectoral  level. O n ly  a lim ited n u m b e r  o f  sectors  h av e  a la b o u r  p ro d u c t iv ­
ity equa tion  as a b o v e  descr ibed .  At present,  there is no  e m p lo y m e n t  feedback  
w ith  the rest o f  the m odel.  Hence,  on ly  a cu rso ry  ana lys is  o f  the  e m p lo y m e n t  
o v er  the scena r io  ho r izon  m ay  be given. L ea ther  and lea ther  p ro d u c ts  and  w ood  
and  p roducts  o f  w o o d  sectors  sh o w  and  increas ing  ou tpu t  an d  a dec l in in g  level 
o f  em p lo y m e n t .  C h em ica ls ,  chem ica l  p roducts  sec to r  has  bo th  ou tpu t and e m ­
p loym en t  dec lin ing ; the  first tw o  sectors  show  the effec t  o f  a labou r  p roductiv ity  
equa tion  in te rpre ting  a c lea r  labour p roductiv ity  im p ro v e m e n t  o v e r  t im e w hile  
the third se c to r  show  an unc lea r  increase  in labour  p roduc t iv i ty  in p resence  o f  
a dec l in ing  level o f  output.  T h e  m o to r  v eh ic le  sec to r  sh o w s  a s t ro n g  unsa t is fac ­
tory labour  p roduc t iv i ty  equation ;  i f  the  total ou tpu t rem a ins  c o n s ta n t  o v e r  time, 
it is unrea lis tic  to a s su m e  that no  labour p roductiv ity  gain  is g o in g  to take  place. 
C ons truc t ion  se c to r  show  the in teresting  case o f  a good  trend in ou tpu t  w h ich  is 
s t rong  en o u g h  to m a in ta in  a cons tan t  level o f  em p lo y m e n t  u n d e r  a g o o d  im ­
p ro v em e n t  o f  la b o u r  p roductiv ity .



Figure 3.1

S o u r c e: Own calculations.





Figure 3.5

S o u r c e :  Own calculations.
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Figure 3.13

S o u r c e :  Own calculations.
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Gross Domestic Product by Expenditure Approach at 2000 Constant Prices (million kroons)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Private consumption 
expenditure 35708,7 35927 37715.9 41539,8 45946,3 48338,3 47023,3 51036,5 54057.5 59428,6 62614.9

General government 
final consumption 
expenditure 15412,3 16031,6 18195,7 17640,4 17411.2 17703,2 18213,5 18406,7 18744,3 19848.4 21002,4

Consumption 
expenditure o f  non­
profit institutions 649,7 635,1 673,8 742,6 787,5 818 928 1023.6 1225,2 1536.7 1796

Gross fixed capital 
formation 14265,2 15582,6 16452,8 18024,8 21612,4 24642.6 20796,7 23769.4 26856,2 31475,2 33176,7

Change in inventories 1088,5 303,1 428,4 657,4 2141,3 326 146.3 2059,8 2262,9 3473,9 3303
Domestic demand 67124,4 68479,4 73466,6 78605 87898,7 91828.1 87107,8 96296 103146,1 115762,8 121893
Exports o f goods and 
services (f.o.b.) 39131,4 40498,8 42663,2 43874,7 56569,9 63336 63777,8 81831,7 81686,7 82185,6 87107,2

..exports o f  goods 22877,8 24228,9 25809,9 26170,5 35315 41079,5 40128.8 56345,9 53226.8 55070,3 58445.5

..exports o f services 16253,6 16269,9 16853,3 17704.2 21254,9 22256,5 23649 25485,8 28459,9 271153 28661,7
Imports o f o f  goods 
and services (f.o.b.) 38088,7 42321 45019,2 48378,3 62543,8 70245,4 66586,3 85400,7 87167 91847,3 100130,7

..imports o f goods 29664.6 33619,9 35999,3 38438,8 51463,8 56690,8 52236,7 69489,5 69685,1 73302 83046,8

..imports o f services 8424,1 8701,1 9019,9 9939,5 11080 13554,6 14349,6 15911,2 17481,9 18545.3 17083,9
Statistical
discrepancy 685,8 1091,1 -286.2 -79,7 -113,5 1152,1 1705,4 -9 ,9 979,1 -309,9 2364,1

TOTAL 68852,9 67748,3 70824.4 74021,7 81811,3 86070.8 86004,7 92717,1 98644,9 105791.2 111233,6
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Change o f Gross Domestic Product Compared with Previous Year by Expenditure Approach at 2000 Constant Prices" (in %)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Private consumption expenditure 0.6 5.0 10.1 10.6 5.2 -2 .7 8.5 5.9 9.9 5.4
General government final consumption expenditure 4.0 13.5 -3.1 -1.3 1.7 2.9 1.1 1.8 5.9 5.8
Consumption expenditure o f non-profit institutions -2.2 6.1 10.2 6.0 3.9 13.4 10.3 19.7 25.4 16.9
Gross fixed capital formation 9.2 5.6 9.6 19.9 14.0 -15.6 14.3 13.0 17.2 5.4
Change in inventories -72.2 41.3 53.5 225.7 -84.8 -55.1 1307.9 9.9 53.5 -4.9
Domestic demand 2.0 7.3 7.0 11.8 4.5 -5.1 10.5 7.1 12.2 5.3
Exports o f goods and services (f.o.b.) 3.5 5.3 2.8 28.9 12.0 0.7 28.3 -0.2 0.6 6.0

exports o f goods 5.9 6.5 1.4 34.9 16.3 -2 .3 40.4 -5.5 3.5 6.1
exports o f  serv ices 0.1 3.6 5.0 20.1 4.7 6.3 7.8 11.7 -4.7 5.7

Imports o f  o f goods and services (f.o.b.) 11.1 6.4 7.5 29.3 12.3 -5.2 28.3 2.1 5.4 9.0
imports o f goods 13.3 7.1 6.8 33.9 10.2 -7 .9 33.0 0.3 5.2 13.3
imports o f services 3.3 3.7 10.2 11.5 22.3 5.9 10.9 9.9 6.1 -7.9

GDP -1.6 4.5 4.5 10.5 5.2 -0.1 7.8 6.4 7.2 5.1
GDP without Statistical Discrepancy -2.2 6.7 4.2 10.6 3.7 -0 .7 10.0 5.3 8.6 2.6
Difference 0.6 -2.1 0.3 0.0 1.6 0.7 -2.2 1.1 -1 .4 2.5

The data for 1993 -2003 have been revised on 18.05 .2004. Due to the accession with the European Union the methodology o f  macroeconomic 
statistics changed. The changes concerned the calculation methodology o f imputed rent and consumption o f fixed capital, and changed also the level 
o f Gross domestic product and gross national income in the period 1993-2003.
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T ab le  3.4 sh o w s  the  rates  o f  g row th  o f  the  var iab les  from  T a b le  3.1 and  the 
G D P  rate  o f  g ro w th  in a p roduc t  accoun t w h ich  d oes  not inc lude  inventory  
changes  and  statist ica l d iscrepancies .

T a b l e  3.4

Product account

2003-
2004

2004-
2005

2005-
2006

2006-
2007

2007-
2008

2008-
2009

2009-
2010

Personal Consumption 6.0 5.8 6.1 5.3 5.2 5.2 5.2
Government Expenditure 6.3 3.8 3.5 3.2 3.1 2.9 2.7
Investments 6.5 8.7 7.5 7.4 7.4 7.4 7.4
Imports 7.5 8.6 9.0 8.5 8.5 8.5 8.5
Exports 7.1 8.2 9.4 8.9 8.9 8.9 8.9
GDP 4.3 5.1 5.5 4.9 4.9 4.9 4.9

S o u r c e :  Own calculations.

IV . C O N C L U S I O N S

T h e  p a p e r  sh o w s  the first s teps tow ard  the co ns truc t ion  o f  a m o d e rn  input- 
output m ode l fo r  Estonia . T h e  ob jec tive  is a full f ledged  m a c ro e c o n o m ic  m u l­
tisectoral m ode l b ased  on the  input ou tpu t table and the institu tional accounts ,  
•he  sectora l t im e  se ries  o f  final d e m a n d  and va lue  added  c o m p o n e n ts  and  the 

tim e series o f  the  (n o m in a l)  f low s co llec ted  in the inst itu tional a c c o u n ts  will be 
largely used for ec o n o m e tr ic  es t im a tion  o f  sectoral and m a cro  equa tions .

T h e  presen t p ap e r  sh o w s  an im p lem en ta t ion  o f  the real s ide  o f  the  m odel 
with sectoral im por t  eq ua t ions  and sectoral labour  p ro duc t iv i ty  equa tions .  T h e  
unport  eq u a t io n s  a s su m e  that the sectoral im port shares  on  (sec to ra l)  total re ­
sources will co n t in u e  to g row  in the nea r  future. T h is  as su m p tio n  is su g g e s ted  by 
the past ex p e r ien c e  and  the e c o n o m ic  perspec tives  a s su m e d  by  Eston ian  official 
institutions.

T im e  se ries  on e m p lo y m e n t  m a d e  ava ilab le  by the Eston ian  Statistical Of-  
f>ce p resen t a detail w h ich  m a tch e s  on ly  a subse t o f  inpu t-ou tpu t  sectors.  T hen ,  
labor p roduc t iv i ty  eq ua t ions  have  been  es t im ated  for  a g ro u p  o f  sectors. In the 
sunp le  m ult isec to ra l  m ode l p resen ted  in this paper ,  sectoral ou tpu t,  im port and 
e m p lo y m e n t  are  en d o g e n o u s ly  de term ined .  T he  c o m p a r in g  these  th ree  var iab les  
at sectoral level a lo n g  an  horizon  w hich  co v e r  the past (up  to y e a r  2003 )  and  the 
future (up  to y e a r  2010 )  a l low s  us to app rec ia te  the  insight o f fe red  by this m o d ­
e l i n g  approach .
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APPENDIXES

Appendix 1 Main macroeconomic indicators o f the Estonian economy in 1997 2003 (% )

1997 1998 1999 2000 2001 2002 2003
GDP real growth 9.8 4.6 -0.6 7.3 6.5 6.0 4.7
GDP (bln EEK) 64.0 73.5 76.3 87.4 97.9 108.0 116.2
GDP deflator 11.3 9.8 4.5 6.7 5.4 4.1 3.0
Consumer price index 11.2 8.2 3.3 4.0 5.8 3.6 1.3
Employment (15- 74 years, ths) 617.2 606.5 579.3 572.5 577.7 585.5 594.3
Employment growth -0.3 -1.8 -4.5 -1.2 0.9 1.4 1.5
Productivity growth 10.1 6.5 4.0 8.6 5.5 4.4 3.2
Unemployment rate 9.6 9.9 12.2 13.6 12.6 10.3 10.0
Average wages (EEK) 3571 4100 4418 4876 5511 6144 6709
Wage real growth 

Investments and inventories
7.6 6.0 4.3 6.1 6.9 7.0 8.3

(% o f GDP) 28.0 29.3 24.5 27.8 28.9 31.4 32.9
Current account (% o f  GDP) -12.1 -9.2 -4.7 -5.8 -6.0 -12.3 -13.7

S o u r c e ;  Ministry o f Finance of Estonia, Statistical Office of Estonia, Bank o f Estonia.

Appendix 2. Main macroeconomic forecasts for the years 2002-2008 (%)

2004 2005 2006 2007 2008
GDP real growth 5.3 5.8 5.6 5.9 5.8
GDP (bln EEK) 126.9 139.2 151.7 165.4 180.1
GDP deflator 3.8 3.6 3.2 3.0 2.9
Consumer price index 3.1 3.0 2.8 2.8 2.8
Employment (15-74 years, ths) 598.4 602.6 604.1 605.2 606.4
Employment growth 0.9 0.7 0.3 0.2 0.2
Productivity growth 4.3 5.1 5.4 5.7 5.6
Unemployment rate 10.0 9.4 9.5 9.4 9.4
Average wages (EEK) 7260 7762 8291 8914 9715
Wage real growth 5.1 3.8 3.9 4.6 6.0
Investments and inventories (% of GDP1 33.3 33.4 33.9 34.2 34.7

Sources o f  growth
Current account (% o f GDP) -13.0 -11.4 -10.8 -9.6 -8.7
Private consumption 6.2 6.0 6.3 5.4 5.3
General government consumption 6.5 3.9 3.6 3.3 3.1
Gross fixed capital formation 6.7 9.1 7.8 7.7 7.7
Change in inventories (% o f GDP) 2.5 1.9 1.6 1.4 1.3
Export o f  goods and services 7.4 8.5 9.9 9.3 9.3
Import o f goods and services 7.2 7.9 8.9 8.7 8.5
Contribution to GDP growth
Domestic demand (excl. inventories) 6.5 6.9 7.1 6.8 6.4
Change in inventories -0.3 -0.5 -0.2 -0.1 0.0

„External balance o f goods and services -0.9 -0.6 -1.2 -0.8 -0.5
_  G rowth o f value added

Agriculture 1.4 1.8 2.6 2.8 2.9
Industry 8.5 8.9 7.5 7.9 7.1
Construction 7.4 6.6 6.8 6.4 6.7

^Services 4.2 4.7 4.9 5.3 5.4

S o u r c e :  Ministry o f Finance o f Estonia, Statistical Office o f Estonia, Bank o f Estonia.



Appendix 3. Basic assumption o f forecast o f the Estonian economic development 
for the years 2002 -2008

2002 2003 2004 2005 2006 2007 2008
Short-term interest rate (annual

average) 3.3 2.3 2.2 2.7 3.3 3.7 3.7
Long-term interest rate (annual

average) 4.9 4.1 4.3 4.5 4.6 4.9 4.9
USD/EUR exchange rate

(annual average) 0.95 1.13 1.28 1.22 1.10 1.00 1.00
EEK exchange rate vis-á-vis the

EUR (annual average) 15.647 15.647 15.647 15.647 15.647 15.647 15.647
World GDP growth 3.0 3.5 4.1 4.0 4.0 4.0 4.0
United States. GDP growth 2.5 2.8 3.8 3.3 3.0 3.0 3.0
EU -15 GDP growth 1.1 0.8 2.0 2.4 2.5 2.5 2.5
Oil prices (Brent, USD/barrel) 25.0 28.3 25.5 25.0 25.0 25.0 25.0

S o u r c e :  Ministry o f  Finance of Estonia.

Appendix 4 -  Comparison o f economic forecasts o f the Estonian economy 
for the years 2004 and 2005

GDP growth,
%

Consumer price 
index, %

Current account, 
% o f GDP

2004 2005 2004 2005 2004 2005
Ministry o f  Finance o f Esto­
nia 5.3 5.8 3.1 3.0 -13.0 -11.4

European Commission 5.4 5.9 2.8 2.9 -11.5 -9.1
IMF 5.5 5.0 3.0 2.5 -11.0 -7.5
Bank of Estonia 5.2 5.8 4.0 3.4 -11.1 -9.2
Estonian Institute o f Eco­ 6.0 3.5 -13.0nomic Research

S o u r c e :  Ministry of Finance o f Estonia; European Commission. Economic Forecast. 
Spring 2004; IMF. World Economic Outlook. Advancing Structural Reforms. April 2004; Bank of 
Estonia. Economic Forecast. November 2003; Estonian Institute o f Economic Research, Vol. 1. 
March 2004.



Appendix 5. Estonian general government revenues compared with other EU Member States
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S o u r c e :  Ministry o f Finance of Estonia, Statistical Office o f Estonia, European Commission.

Appendix 6. General government budget o f Estonia in 2003 and forecasts 
for 2004- 2008 (% ofG D P)

2003 2004* 2005* 2006* 2007* 2008*
Budget halancc by sub -sectors

General government 2.6 0.7 0.0 0.0 0.0 0.0
Central government 2.4 0.6 0.1 0.1 0.1 0.1
Of which: pension insurance con­
tribution 0.2 -0.3 -0.5 -0.7 -0.7 -0.6
State government - - - - - -
Local government -0.5 -0.3 -0.2 -0.2 -0.2 -0.2
Social security funds 0.7 0.4 0.1 0.1 0.1 0.1

General governm ent
Total receipts 41.9 44.0 42.7 41.9 40.3 39.7
Total expenditures 39.3 43.3 42.7 41.9 40.3 39.7
Budget balance 2.6 0.7 0.0 0.0 0.0 0.0
Interest payments 0.3 0.3 0.3 0.3 0.3 0.3
Primary balance 2.9 1.0 0.3 0.3 0.3 0.3

Com ponents o f revenues
Taxes 23.3 23.7 23.5 22.5 21.8 21.7
Social contributions 12.3 12.0 11.4 11.2 11.1 11.1
Other revenues 6.3 8.2 7.9 8.2 7.4 6.9
Total receipts 41.9 44.0 42.7 41.9 40.3 39.7

Com ponents o f  expenditures
Collective consumption 8.8 9.4 9.3 9.0 8.2 8.0
Social benefits in kind 9.8 10.2 10.0 9.9 9.9 9.8
Social transfers other than in kind 13.8 14.6 14.6 14.5 14.4 14.4
Interests 0.3 0.3 0.3 0.3 0.3 0.3
Subsidies 1.2 1.4 1.6 1.6 1.6 1.6
Gross fixed capital formation 4.1 5.0 4.7 4.6 4.2 4.2
Other expenditures 1.3 2.3 2.2 2.0 1.7 1.4

„Total expenditures 39.3 43.3 42.7 41.9 40.3 39.7

S o u r c e :  Ministry o f Finance o f Estonia, Statistical Office o f  Estonia



Appendix 7. The (ASCII) file VAMEST.CFG

# ................................ ...................................................
# * Matrices and Vectors of the ESTONIAN MODEL » 

t*
1990 2015
и

#start date e last date in the VAM file
n
#Name Number of Files of titles Description
# Row Col Lag Row Col
am 56 56 0 ttl\en\set.ttl ttl\en\set.ttl # input-output matrix
mm 56 62 0 ttl\en\set.ttl ttl\en\ic_fd.ttl H import shares matrix
gm 56 4 0 ttl\en\set.ttl ttI\en\vadcomp.ttl U value added matrix
out
#

56 1 5 ttl\en\sct.ttl # sectoral output

n Final demand components
peeio 56 1 0 ttl\en\set.ttl # Private consumption expenditure
ccp 56 1 0 ttl\en\set.ttl # Private collective consumption
gov 56 1 0 ttl\en\set.ttl # Total Public consumption
pde 56 1 0 ttl\en\set.ttl it Investment by producers
ven 56 1 0 ttl\en\set.ttl # Inventory Changes
ex 56 1 0 ttl\en\set.ttl # Exports
imp 56 1 0 ttl\en\set.ttl U Imports
fd 56 1 0 ttl\en\set.ttl # Final demand
dump
ft

56 1 0 ttl\en\set.ttl # scratch

# Employment and Labour productivity
emp
it

56 1 3 ttl\en\set.ttl # Employment

n Value added components and their related per unit of output
wag 56 1 0 ttl\en\set.ttl U Wages
taxprod 56 1 0 ttl\en\set.ttl tt Net taxes on products
indlax 56 I 0 ttl\en\set.ttl # Indirect taxes (on production)
rge
#
#

56 1 0 ttl\en\set.ttl # Profits

Value added components in flows
wagv 56 1 0 ttl\en\set.ttl # Wages
rgev 56 1 0 ttl\en\set.ttl # Profits
taxprodv 56 1 0 ttl\en\set.ttl # Net taxes on products
indtaxv■ 56 1 0 ttl\en\set.ttl # Indirect taxes
vad 56 1 0 ttl\en\set.ttl U Value added
unitva
ff

56 1 0 ttl\cn\sct.ttl # Value added after distribution

#
pim

Foreign prices 
56 1 5 ttl\en\set.tt # Import

cim
ff

56 1 0 ttl\en\set.ttl # Cost of imported materials

#
pdm

Home prices 
56 1 5 ttl\en\set.ttl # Domestic (production) prices

pmix
ft

56 1 0 ttl\en\set.ttl # Domestic (consumption) prices

#
fix

File delle fixes 
200 1 0 fix.ttl tt ausiliary

sdc 56 1 0 ttl\en\set.ttl # discrepancies



Maurizio Grassini, Tiiu Paas

SPRAW OZDANIE O STANIE GOSPODARKI ESTONII O RAZ POSTĘPACH  
W ZAKRESIE BUDOWY W IKLOSEKTOROWEGO MODELU ESTOŃSKIEJ

GOSPODARKI

W opracowaniu przedstawiono rozwój gospodarki Estonii w ostatnich latach w świe­
tle danych International Institute o f Management Development (IM D) World Com peti­
tiveness Yearbook (W CY) oraz wskaźnika wzrostu konkurencyjności szacowanego 
przez Światowe Forum Ekonomiczne. Estonia jaw i się jako najbardziej konkurencyjny 
pośród europejskich krajów postsocjalistycznych. Gospodarka Estonii opiera się na wol­
ności ekonom icznej i otwartości. Do szybkiego rozwoju tego bałtyckiego kraju przyczy­
niły się liberalizacja gospodarki, wsparcie finansowe Unii Europejskiej oraz duża ilość 
bezpośrednich inwestycji zagranicznych. Obecnie estońska polityka finansowa i dtug 
publiczny w pełni odpowiada kryteriom strefy euro. W prowadzenie tej waluty jest jed ­
nym z priorytetów rządu, i można się spodziewać, że w najbliższym okresie stanie się 
faktem.

Druga część opracowania zawiera opis m akroekonomicznego, wielosektorowego 
modelu gospodarki Estonii w jego obecnym kształcie. Powstaje on w ramach współpra­
cy naukowej pomiędzy Uniwersytetem Tartu i Uniwersytetem Florenckim. Model ten 
korzysta z podejścia INFORUM. Pomimo, że dostępność danych dla Estonii jest wciąż 
niewielka (jak to zresztą jest w przypadku wielu nowych członów UE, wprowadzających 
dopiero standardy Eurostatu), udało się oszacować bloki równań opisujące udziały im­
portu oraz w ydajność pracy. Bloki te zostały włączone do modelu, opartego na tablicy 
input-output. Wyniki symulacji otrzym ane przy zastosowaniu scenariusza zaproponowa­
nego przez estońskie ministerstwo gospodarki wskazuje możliwości w ykorzystania tego 
typu podejścia m odelowego dla celów polityki ekonomicznej.


